
_ _ _

dS. g
f# bcSVbIhcbTABLE OF CONTENTS

16.1 TECHNICAL SPECIFICATIONS 16.1-1. . . . . . . . . . . . . . ...

16.1.1 Introduction to Technical Specifications 16.1-1, . . . . . . ... ,

1

1.0 USE AND APPLICATION 1.1 1. . . . . . . . . . . . . . . . . ...

1.1 Definitions . . . . . . . . . . . . . . . . . . . . . . 1.1-1
1.2 Logical Connectors 1,2-1. . . . . . . . . . . . . . . ...

1.3 Completion Times 1.3-1 l. . . . . . . . . . . . . . . . ...

1.4 Frequency . . . . . . . . . . . . . . . . . . . . . . . 1.4-1 '

'

2.0 SAFETY LIMITS (SLs) 2.0-1. . . . . . . . . . . . . . . . ....

2.1 SLs 2.0-1. . . . . . . . . . . . . . . . . . . ....

2.2 SL Violations . . . . . . . . . . . . . . . . . . . . . 2.0-1

3.0 LIMITING CONDITIONS FOR OPERATION (LCO) APPLICABILITY' . . . 3.0-1
3.0 SURVEILLANCE REQUIREMENT (SR) APPLICABILITY 3.0-4

!
. . . . ....

3.1 REACTIVITY CONTROL SYSTEMS 3.1-1. . . . . . . . . . ....

3.1.1 SHUTDOWN MARGIN (SDM) 3.1-1 I
. . . . . . . . . . ....

3.1.2 Core Reactivity 3.1-2. . . . . . . . . . . . . ....

3.1.3 Moderator Temperature Coefficient (MTC) 3.1-4. ....

3.1.4 Rod Group Alignment Limits 3.1-6-
. . . . . . . . ....

,

3.1.5 Shutdown Bank Insertion Limits 3.1-11 1. . . . . . ....

3.1.6 Control Bank Insertion Limits 3.1-13. . . . . . ....

3.1.7 Rod Position Indication 3.1-16. . . . . . . . . ....

3.1.8 PHYSICS TESTS Exceptions - MODE 2 3.1-10. . . . ....

3.1.9 Chemical and Volume Control System \
(CVS) Demineralized Water Isolation Valves 3.1-19..

3.2 POWER DISTRIBUTION LIMITS . . . . . . . . . . . . . . . 3.2-1
3.2.1 Heat Flux Hot Channel Factor (Fa(Z))

( F, Methodol ogy) . . . . . . . . . . . . . . . . 3.2-1
3.2.2 Nuclear Enthalpy Rise Hot Channel

Factor (F%) 3.2-5. . . . . . . . . . . . . ....

3.2.3 AXIAL FLUX DIFFERENCE (AFD) (Relaxed
Axial Offset Control (RAOC) Methodology) 3.2-8...

3.2.4 QUADRANT POWER TILT RATIO (QPTR) 3.2-10. . . . . ....

3.2.5 OPDMS-Monitored Power Distribution
Parameters 3.2-14. . . . . . . . . . . . . . ....

3.3 INSTRUMENTATION . . . . . . . . . . . . . . . . . . . . 3.3-1
3.3.1 Reactor Trip System (RTS) Instrumentation 3.3-1....

3.3.2 Engineered Safety Feature Actuation.

System (ESFAS) Instrumentation 3.3-17. . . . ....

3.3.3 Post Accident Monitoring (PAM)
Instrumentation 3.3-45. . . . . . . . . . . . ....

3.3.4 Remote Shutdown Workstation 3.3-48. . . . . . . ....

w

9706230299 970618
PDR ADOCK 05200003 (continued)E PDR;

h AP600 i 08/96 Amendment 0
m w m ,o. e m

L



.. . .. .- . . .

TABLE OF CONTENTS

|

: 3.4 REACTOR COOLANT SYSTEM (RCS) 3.4-1.............

l 3.4.1 RCS Pressure, Temperature, and Flow
i Departure from Nucleate Boiling (DNB)

Limits 3.4-1....................

3.4.2 RCS Minimum Temperature for Criticality 3.4-3.....

3.4.3 RCS Pressure and Temperature (P/T) Limits 3.4-4....

3.4.4 RCS Loops - MODES 1 and 2 3.4-6............

i 3.4.5 RCS Loops - MODES 3, 4, and 5 3.4-7..........

3.4.6 Pressurizer 3.4-9...................

3.4.7 Pressurizer Safety Valves 3.4-10............

3.4.8 RCS Operational LEAKAGE 3.4-12.............,

| 3.4.9 Minimum RCS Flow 3.4-14.................

; 3.4.10 RCS Leakage Detection Instrumentation 3.4-15......

| 3.4.11 RCS Specific Activity 3.4-18..............

| 3.4.12 Automatic Depressurization System (ADS) -
! Operating 3.4-20...............,...

3.4.13 Automatic Depressurization System (ADS) -
Shutdown, RCS Intact 3.4-22.............

| 3.4.14 Automatic Depressurization System (ADS) -
Shutdown, RCS Open 3.4-24 |..............

| 3.4.15 Low Temperature Overpressure Protection |
(LTOP) System 3.4-26 '

.................

|

| 3.5 PASSIVE CORE COOLING SYSTEM (PXS) . . . . . . . . . . . 3.5-1
! 3.5.1 Accumulators 3.5-1 |...................

| 3.5.2 Core Makeup Tanks (CMT) - Operating 3.5-4 l.......

| 3.5.3 Core Ma,keup Tanks (CMTs) - Shutdown,
RCS Intact 3.5-7..................

| 3.5.4 Passive Residual Heat Removal Heat Exchanger
l (PRHR HX) - Operating 3.5-0.............

3.5.5 Passive Residual Heat Removal Heat Exchanger
(PRHR HX) - Shutdown, RCS Intact 3.5-11.......

3.5.6 In-containment Refueling Water Storage
Tank (IRWST) - Operating 3.5-13...........

3.5.7 In-containment Refueling Water Storage Tank ,

| (IRWST) - Shutdown, RCS Inventory High 3.5-16 l
....

1 3.5.8 In-containment Refueling Water Storage Tank
j (IRWST) - Shutdown, RCS Inventory Low 3.5-18.....

! 3.6 CONTAINMENT SYSTEMS . . . . . . . . . . . . . . . . . . 3.6-1
3.6.1 Containment 3.6-1...................

| 3.6.2 Containment Air Locks 3.6-3..............
'

3.6.3 Containment Isolation Valves 3.6-7...........

3.6.4 Containment Pressure 3.6-12...............

3.6.5 Contair. ment Air Temperature 3.6-13...........

3.6.6 Passive Containment Cooling System (PCS) -.

Operatigny. . . . . . . . . . . . . . . . . . 3.6-14
:

!

(continued)
J

h AP600 ii 08/96 Amendment 0
. .w.w-- .osee s see



- _. . _ _ .- _ . _ . _ _ _ _ _ _

|
|

TABLE OF CONTENTS

| 3.6 CONTAINMENT SYSTEMS (continued) ;
| 3.6.7 Passive Containment Cooling System (PCS) -
! Shutdown 3.6-17. ..................
| 3.6.8 Containment Penetrations 3.6-19....... ......

| 3.Q.9 pH Adi .'.me t

PLANT SYSTEMS . . . . yHC. $ . . . . . . . .,. . . .
3.6-223.% . IO .\...POSW' AM df ro Q PJCON Mf5 . . .3.7 3.7-1, .................'

3.7.1 Main Steam Safety Valves (MSSVs) 3.7-1 ;.........

3.7.2 Main Steam Isolation Valves (MSIVs) 3.7-5 '

.......
i 3.7.3 Main Feedwater Isolation and Control Valves

(MFIV and MFCV) 3.7-7................. ;

3.7.4 Secondary Specific Activity 3.7-9 '

...........
3.7.5 Spent Fuel Pool Water Level 3.7-10...........

3.7.6 Main Control Room Habitability System (VES) 3.7-11... !

3.7.7 Startup Feedwater Isolation and Control 1

Mo, Valvesg *-) * g 3.7-15
m Meam. L. . . . Lco. dc. . . . . . . . . . . . . .

.

ng ay . . .. .

3.8 ELECTRICAL POWER SYSTEMS 3.8-1...............
3.8.1 DC Sources - Operating 3.8-1, ..............
3.8.2 DC Sources - Shutdown 3.S-5..............
3.8.3 Inverters - Operating 3.8-7..............

I 3.8.4 Inverters - Shutdown 3.8-9............... 13.8.5 Distribution Systems - Operating 3.8-11
'

.........

i 3.8.6 Distribution Systems - Shutdown 3.8-13.........
! 3.8.7 Battery Cell Parameters 3.8-15........... ..

3.9 REFUELING OPERATIONS 3.9-1.................

| 3.9.1 Boron Concentration 3.9-1...............
3.9.2 Unborated Water Source Flow Paths 3.9-2........
3.9.3 Nuclear Instrumentation 3.9-4 |.............

| 3.9.4 Refueling Cavity Water Level 3.9-6
'

...........

! 4.0 DESIGN FEATURES 4.0-1 ;......................
4.1 Site 4.0-1.......................
4.1.1 Site and Exclusion Boundaries 4.0-1..........

, 4.1.2 Low Population Zone (LPZ) 4.0-1............

| 4.2 Reactor Core 4.0-1. . ... ................
4.2.1 Fuel Assemblies 4.0-1 |

'
,

.................'

4.2.2 Control Rod and Gray Rod Assemblies 4.0-1.......

| 4.3 Fuel Storage 4.0-2 !

,

. . . ..................
4.3.1 Criticality 4.0-2. ..................
4.3.2 Drainage 4.0-2. . . ..................
4.3.3 Capacity 4.0-2. . . ..................

-4.4 Hydie en Centiel 4.0-0 -v . ..................

-4.A.1 Passiva Auttettelytic Recumviners (FARs) 8.0-3.....

,

1

.

'

(continued)

r |

|

(!)AP600 iii 08/96 Amendment 0uom ,o m.



. . .---... .. . . . . . - . - . . - . _ . . _ _ - .- -. - ... - . . - ~ . - . .

I

1
' 1

|
|

TABLE OF CONTENTS

i 5.0 ADMINISTRATIVE CONTROLS 5.0 1..................
. -5.1 Responsibility .................... 5.0-1' 5.2 Organization ..................... 5.0-2* 5.3 Unit Staff Qualifications . . . . . . . . . . . . . . . 5.0-5

5.4 Procedures 5.0-6......................
5.5 Programs and Manuals 5.0-7.................
5.6 Reporting Requirements 5.0-15................

(

.

.

.

|

I

I |

|

1

.

>

| (continued)
i

i
I

AP600 iv 08/96 Amendment 0
mi ..



_. . -. .. - - . . .

| \

TABLE OF CONTENTS (continued)
t

|

| B 2.0 SAFETY LIMITS (SLs) B 2.0-1 |. . . . . ...............
1 B 2.1.1 Reactor Core Safety Limits (SLs) B 2.0-1 1.........

8 2.1.2 Reactor Coolant System (RCS) Pressure SL B 2.0-6.....

B 3.0 LIMITING CONDITIONS FOR OPERATION (LCO) APPLICABILITY B 3.0-1...

B 3.0 SURVEILLANCE REQUIREMENT (SR) APPLICABILITY B 3.0-12........

3 3.1 REACTIVITY CONTROL SYSTEMS B 3.1-1..............

B 3.1.1 SHUTDOWN MARGIN (SDM) B 3.1-1..............
B 3.1.2 Core Reactivity B.3.1-7. . ...............

iB 3.1.3 Moderator Temperature Coefficient (MTC) B 3.1-13 '

.....

| B 3.1.4 Rod Group Alignment Limits B 3.1-19............
; B 3.1.5 Shutdown Bank Insertion Limits B 3.1-29..........

8 3.1.6 Control Bank Insertion Limits B 3.1-34..........
8 3.1.7 Rod Position Indication B 3.1-40.............
B 3.1.8 PHYSICS TESTS Exceptions - MODE 2 B 3.1-46........
8 3.1.9 Chemical and Volume Control System (CVS)

Demineralized Water Isolation Valves B 3.1-53.....

!

B 3.2 POWER DISTRIBUTION LIMITS . . . . . . . . . . . . . . . B 3.2-1
B 3.2.1 Heat Flux Hot Channel Factor (Fa (Z))'

( F Methodol ogy) . . . . . . . . . . . . . . . . B 3.2-1a
B 3.2.2 Nuclear Enthalpy Rise Hot Channel Factor

(F%) B 3.2-10. . . . . . ...............
B 3.2.3 AXIAL FLUX DIFFERENCE (AFD) (Relaxed Axial

i Offset Control (RAOC) Methodology) B 3.2-17......

B 3.2.4 QUADRANT POWER TILT RATIO (QPTR) B 3.2-22.........
B 3.2.5 OPDMS-Monitored Power Distribution

Parameters B 3.2-2B. . . ...............

( B 3.3 INSTRUMENTATION . . . . . . . . . . . . . . . . . . . . B 3.3-1
i B 3.3.1 Reactor Trip System (RTS) Instrumentation B 3.3-1....

B 3.3.2 Engineered Safety Feature Actuation System
(ESFAS) Instrumentation B 3.3-53............

8 3.3.3 Post Accident Monitoring (PAM)
Instrumentation B 3.3-115. ...............

B 3.3.4 Remote Shutdown Workstation B 3.3-125...........

! B 3.4 REACTOR COOLANT SYSTEM (RCS) B 3.4-1.............
B 3.4.1 RCS Pressure, Temperature, and Flow Departure

from Nucleate Boiling (DNB) Limits B 3.4-1......

B 3.4.2 RCS Minimum Temperature for Criticality B 3.4-6.....

B 3.4.3 RCS Pressure and Temperature (P/T) Limits B 3.4-9....

8 3.4.4 RCS Loops - MODES 1 and 2 B 3.4-17............
B 3.4.5 RCS Loops - MODES 3, 4, and 5 B 3.4-21..........
B 3.4.6 Pressurizer B 3.4-25. . . . ...............

(continued)

|
i

I

h APE 00 v 08/96 Amendment 0APOlitespuessises.s06401486

_



;

:

TABLE OF CONTENTS (continued)
4

i B 3.4 REACTOR COOLANT SYSTEM (RCS) (continued)
B:3.4.7 Pressurizer Safety Valves B 3.4-28,

............
8 3.4.8 RCS Operational LEAKAGE B 3.4-32.............

i B 3.4.9 Minimum RCS Flow B 3.4-38.................
! B 3.4.10 RCS Leakage Detection Instrumentation B 3.4-41......
i B 3.4.11 RCS Specific Activ_ity B 3.4-46..............
: .B 3.4.12 Automatic Depressurization System (ADS) -
4 Operating B 3.4-50...................

| -B 3.4.13 Automatic Depressurization System (ADS) -
i Shutdown, RCS Intact B 3.4-54.............

i' B 3.4.14 Automatic Depressurization System (ADS) -
i Shutdown, RCS Open B 3.4-57-

..............

|- B 3.4.15 Low Temperature Overpressure Protection
|- (LTOP) System B 3.4-60.................
5

i B 3.5 PASSIVE CORE COOLING SYSTEM.(PXS) . . . . . B 3.5-1.....

i B 3.5.1 Accumulators B 3.5-1............. .....

| B 3.5.2 Core Makeup Tanks (CMT) - Operating B 3.5-B.......

B 3.5.3
'

Core Makeup Tanks-(CMTs) - Shutdown,;

RCS Intact ' B 3.5-15..................
B 3.5.4 Passive Residual Heat Removal Heat: -

! Exchanger (PRHR HX) - Operating B 3.5-18........

! B 3.5.5 Passive Residual Heat Removal Heat Exchanger
. (PRHR HX) - Shutdown, RCS Intact. B 3.5-24.......

: B 3.5.6 In-containment Refueling Water Storage
i Tank (IRWST) - Operating B 3.5-28...........

|- B 3.5.7 In-Containment Refueling Water Storage Tank
; (IRWST) - Shutdown, RCS Inventory High B 3.5-24....

i B 3.5.8 In-containment Refueling Water Storage
Tank (IRWST) - Shutdown, RCS Inventory Low B 3.5-38; ..

:

B 3.6 CONTAINMENT SYSTEMS . . . . . . . . . . . . . . . . . . B 3.6-1
B 3.6.1 Containment B 3.6-1...................

i B 3.6.2 Containment Air Locks B 3.6-6..............

i B 3.6.3 Containment Isolation Valves B 3.6-13...........
; B 3.6.4 Containment Pressure' B 3.6-23...............

8 3.6.5 Containment Air Temperature B 3.6-26...........

B 3.6.6 Passive Containment Cooling System
(PCS) - Operating B 3.6-30...............

8 3.6.7 Passive Containment Cooling System
(PCS) - Shutdown B 3.6-37...............

B 3.6.8 Containment Penetrations B 3.6-40.............'

B 3.6.9 pH Adjustment B 3.6-47..................

3M.10 PA14

1

(continued)
i

|
i

h AP600 vi 08/96 Amendment 0m m w o.eeue.



,
. . . . . . . - . . . - . . . _ - - . . - _.- - -_~. - . _ - - . .

)
|

TABLE OF CONTENTS (continued)

B 3.7 PLANT SYSTEMS ....................... B 3.7-1
B 3.7.1 Main Steam Safety Valves (MSSVs) B 3.7-1........ ..

: B 3.7.2 Main Steam Isolation Valves (MSIVs) . . . . . . . . . . B 3.7.7' B 3.7.3 Main Feedwater Isolation and Control Valves ]
(MFIVs and MFCVs) B 3.7-13 |...................

B 3.7.4 Secondary Specific Activity . . . . . . . . . . . . . B 3.7-18 1.

B 3.7.5 Spent Fuel Pool Water Level . . . . . . . . . . . . . . B 3.7-21
8 3.7.6 Main Control Room Emergency Habitability System B 3.7-24...

8 3.7.7 Startup Feedwater Isolation and Control Valves B 3.7-30....

f$ 3 .'7 . B rvt s t t e a k ci g ,
,

B 3.8 ELECTRICAL POWER SYSTEMS B 3.8-1.................
B 3.8.1 DC Sources - Operating B 3.8-1................
B 3.8.2 DC Sources - Shutdown . . . . . . . . . . . . . . . . . B 3.8-11
B 3.8.3 Inverters - Operating . . . . . . . . . . . . . . . . . B 3.8-15
8 3.8.4 Inverters - Shstdown B 3.8-20.................
B 3.8.5 Distribution Systems - Operating B 3.8-24...........

B 3.8.6 Distribution Syscems - Shutdown . . . . . . . . . . . . B 3.8.33
B 3.8.7 Battery Cell "erameters . . . . . . . . . . . . . . . . B 3.8-37

,

| B 3.9 REFUELING OPERATIONS B 3.9-1...................
'

B 3.9.1 Boron Concentration . . . . . . . . . . . . . . . . . . B 3.9-1 i

B 3.9.2 Unborated Water Source Flow Paths . . . . . . . . . . . B 3.9-5 |

B 3.9.3 Nuclear Instrumentation . . . . . . . . . . . . . . . . B 3.9-8 i

B 3.9.4 Refueling Cavity Water Level B 3.9-11
'

.............

,

(

.

.

!

f

:
.

.

J

| ()AP600 vii 08/96 Amendment 0
, mim =m im

!
' _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . - -.



. _ .__ . __ _ _ _ _ _ __ ._ _-

Introduction Technical Specifications
16.1-

l
i

| 16.1.1 Introduction to Technical Specifications (continued)
'

|

|

Completion Times and Surveillance Frequencies !

P Toe Completion Times and Surveillance Frequencies specified ,

n WUREG 1431 have been applied to similar Actions and I

durveillances Requirements in AP600. " aever, th::: ti; s
re, ; ncr:11y, everly centervativ: f r th "P000 dosisin end,

st::d:rdized ti :: bered " ^- '"' "-'--' *

-cVel;; tion ::n b; j;:tif t d. These Co.,gletica Tigres end
,

Survei+ hace Reauirement reea"encie: ::::y :1:0 take credit for
st+ec-tures , 3 pi.. 3, end c syenents used in the PRA
avaluatian Dat; ministic criteri; ;nd PRA ev:lu:tica are
used-to-establish Cviopletion Times :nd Surveillance |

Requir+ ment-Frequenctes rath r i.han adopi.,i.he i.i.oes s'h,tr- bcf/NCdS$
,ent+y

ified in N""EG 1431. C0 INCSh n R It4
-:i>e: a cU sa s sicm . re y % seletW of co g eh h h'm s

-

f
Shutdown Completion Times / Mode Definitions and survelManc.e

'frcqThe AP600 plant design .is different from current;uencses 4'oc'tkoMWestingho g geth
designs in that the systems normally used for MODE reduction p" j
are nonsafety systeais; and therefore, are not covered by LC0 |requirements in Tecnnical Specifications. The passive safety N |

systems, which shut down the plant require a longer period of * f "
time La accomplish mode changes and can not reduce the RCS Aufb6-l W
temperature to below 200'F. syskm/flanchcm exists I

'u

LC0 and Bases "TBD" Information and O 00M A N M
s shru dew

In cases where the detailed design, equipment election, o dM(44) other efforts are not sufficiently complete to establish the which
information required to be specified in Technical ggg
Specifications, "[TBD]" (to be determined) has been
specified. Additionally, some of the information, such as M
that established by startup testing, will not be available oledd.m
until a plant is constructed. fyom NuRf(7-;

N3(

c.opb'c^ Ort 5 a~eA 5M Nd/tcp;

SC Uthc|< 5

,

i

i
r

i

|

i

l
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Introduction Technical Specifications
2 16.1
.

16.1 TECHNICAL. SPECIFICATIONS

| 16.1.1 Introduction to Technical Specifications

! LCO SELECTION CRITERIA
'

i

| The NRC Final Policy Statement on Technical Specification
Improvement (July 1993) criteria stated below has been used

i to identify the structures, systems, and parameters for which'

j Limiting Conditions for Operation (LCOs) have been included
~ in the AP600 Technical Specifications.

1 1. Installed instrumentation that is used to detect, and
i indicate in the control room, a significant abnormal
j' degradation of the reactor coolant pressure boundary.
!

!- 2. A process variable, design feature, or operating
: restriction that is an initial condition of a Design Basis
! Accident or Transient Analyses that either assumes the

failure of or presents a challenge to the integrity of a
[ fission product barrier.
i

|- 3. A structure, system or component that is part of the
primary success path and which functions or actuates to''

mitigate a Design Basis Accident or Transient that either
! assumes the failure of or presents a challenge to the-

j integrity of a fission product barrier.
2

! 4. Structures, systems, and components which operating
j experience or probabilistic safety assessment has shown to
} be important to public health and safety.
4

The AP600 structures, systen:s, and components selected in'

! accordance with the fourth criteria and included in the
2 Technical Specifications are those which have been found to

be necessary to meet the NRC core melt frequency goal.

i TECHNICAL SPECIFICATION CONTENT
( -

! The content of the AP600 Technical Specifications meets the .

j 10CFR50.36 requirements and is consistent with the Technical
Specification Improvement Program, NUREG 1431, to the maximum'

extent possible. The content of Section 1.0, Use and
Application and Section 3.0, Applicability is the same as
NUREG 1431. The content of Section 2.0, Safety' Limits, and
of Sections 3.1 through 3.9 differs from NUREG 1431 only as
necessary to reflect technical differences between the
" typical" Westinghouse design and the AP600 design.

(continued)
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f D finitions
! 1.1

1.0 USE AND APPLICATION
|

1.1 Definitions
|

l
; ....................................... NOTE-------------------------------------

| The defined terms of this section appear ir capitalized type and are applicable
throughout these Technical Specifications .nd Bases.t

...............................................................................

Term Definition
,

ACTIONS ACTIONS shall be that part of a Specification that
prescribes Required Actions to be taken under
designated Conditions within specified Completion
Times.

:

ACTUATION LOGIC TEST An ACTUATION, LOGIC TEST shall be the application of
,

i various simulated or actual input combinations in
| conjunction with each possible interlock logic state
- and the verification of the required logic output.
|

| AXIAL FLUX DIFFERENCE AFD shall be the difference in normalized flux
-

(AFD) signals between the top and bottom halves of a
two-section excore neutron detector.

*
CHANNEL CALIBRATION A CHANNEL CALIBRATION shall be the adjustment, as

necessary, of the channel so that it responds within
j the required range and accuracy.to known input. The

CHANNEL CALIBRATION shall encompass the entire
| channel, including the required sensor, alarm,
| interlock, display, and trip functions. Calibration
[ of instrument channels with resistance temperature Nt

detector (RTD) or thermocouple sensors may consist of '

| an inplace qualitative assessment of sensor behavior
and normal calibration of the remaining adjustable
devices in the channel. Whenever a sensing element,

is replaced, the next required CHANNEL CALIBRATION
shall include an inplace cross calibration that
compares the other sensing elements with the recently
installed sensing element. The CHANNEL CALIBRATION
may be performed by means of any series of
sequential, overlapping calibrations or total channel
steps so that the entire channel is calibrated.

i
,

(continued)
i

AP600 1.1-1 08/96 Amendment 0,

l AP01weermees\100101,r04481298

~. .- . _ _. - .. .-



_ . _ _ _ _ _ _ _ _ _ _

'

J l.1 i

1.1 Definitions (continued)

CHANNEL CHECK A CHANNEL CHECK shall be the qualitative assessment,
by observation, of channel behavior during operation.

,.
This determination shall include, where possible,
comparison of the channel indication and status to

'

other indications or status derived from independent
instrument channels measuring the same parameter.

CHANNEL OPERATIONAL A COT shall be the injection of a simulated or
TEST (C0T) actual signal-into the channel as close to the sensor

as practicable to verify the OPERABILITY of required
alarm, interlock, display, and trip functions. The
COT shall include adjustment as necessary, of the
required alarm, interlock, and trip setpoints so that
the setpoints are within the required range and
accuracy.

CORE ALTERATION CORE ALTERATION shall be the movement of any fuel,
sources, or reactivity control components, within
the reactor vessel with the vessel head removed and
fuel in the vessel. Suspension of CORE ALTERATIONS
shall not preclude completion of movement of a
component to a safe position.

a CORE OPERATING The COLR is the unit specific document that
LIMITS REPORT (COLR) provides parameter limits for the current reload

cycle. These cycle specific parameter limits shall
be determined for each reload cycle in accordance

,

with Specification 5.6.5. Plant operation within
these parameter limits is addressed in individual
Specifications.

DOSE EQUIVALENT I-131 DOSE EQUIVALENT I-131 shall be that concentration of
I-131 (microcuries/ gram) that alone would produce the
same thyroid dose as the quantity and isotopic
mixture of I-131, I-132, I-133, I-134, and I-135
actually present. The thyroid dose conversion
factors used for this calculation shall be those,

listed in ICRP Publication 30, " Limits for Intake of
Radionuclides by Workers," 1978-1981.'

DOSE EQUIVALENT XE-133 COSE EQUIVALENT XE-133 shall be that concentration of !

Xe-133 (microcuries per gram) that alone would
produce the same deep-dose equivalent as the quantity
and isotopic mixture of noble gases (Kr-85m, Kr-85,
Kr-87, Kr-88, Xe-131m, Xe-133m, Xe-133, Xe-135, and
Xe-138) actually present.

AIPSSA%

(continued)

!
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INSERT DEFINITIONS PAGE 1.12
|

t

The dose conversion factors used for this calculation shall be those listed in Table
, 2.3 of EPA Federal Guidance Report No.11, " Limiting Values of Radionuclide
'

Inteke and Air concentration and Dose Conversion Factors for Inhalation,
Submersion, and Ingestion", EPA 520/188 020, September 1988.

|

| /*.
I

i

.

'

i
,

(

a

'

,

,

i

e

!

|

|

I

4

!

!
:

i

_ _ . _ _



_ . _ _ _ _ . _ _ _ _ _ .. _ _

1.1

1.1 Definitions (continued)
'

ENGINEERED SAFFTY The ESF RESPONSE TIME shall be that time interval
FEATURE (ESF) RESP?NSE from when the monitored parameter exceeds its ESF,

TIME actuation setpoint at the channel sensor until the
ESF equipment is capable of performing its safety ,

function (i.e., the valves travel to their required -

positions. The response time may be measured by.
means of any series of sequential, overlapping, or
total steps so that the entire response ~ time is
measured.

L, The maximum allowable primary containment leakage
rate, L , shall be (0.12]% of primary containment air
weight per day at the calculated peak containment ,

pressure (P,).

LEAKAGE LEAKAGE shall be:

a. Identified LEAKAGE

1. LEAKAGE, such as that from seals or valve
packing, that is captured and conducted to-

collection systems or a sump or collecting
tank;

-

2. LEAKAGE into the containment atmosphere from
sources that are both specifically located
and known either not to interfere with the
operation of leakage detection systems or not
to be pressure boundary LEAKAGE; '

3. Reactor Coolant System (RCS) LEAKAGE through l
a steam generator (SG) to the Secondary '

System; or

4. RCS LEAKAGE through the passive residual heat
removal heat exchange'r (PRHR HX) to the
In-containment Refueling Water Storage Tank
(IRWST).

b. Unidentified LEAKAGE

All LEAKAGE that is not identified LEAKAGE.

c. Pressure Boundary LEAKAGE

!

LEAKAGE (except SG LEAKAGE and PRHR HX tube
LEAKAGE) through a nonisolatable fault in a RCS
component body, pipe wall, or vessel wall;

(continued)
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1.1

l

1.1 Definitions (continued) i

1

MODE A MODE shall correspond to any one inclusive
combination of core reactivity condition, power

| 1evel, average reactor coolant temperature, and
reactor vessel head closure bolt tensioning specified'

in Table 1.1-1 with fuel in the reactor vessel.

OPERABLE-OPERABILITY A system, subsystem, train, component,.or device
shall be OPERABLE or have OPERABILITY when it is
capable of performing its specified' safety

-

function (s) and when all necessary attendant
'instrumentation, controls, normal or emergency-

electrical power, cooling and. seal water,
lubrication, and other auxiliary equipment that are
required for the system, subsystem, train, component,
or device to perform its specified safety function (s)

| are also capable of performing their related support
! function (s).

PHYSICS TESTS PHYSICS TESTS shall be.those tests performed to
|-- measure the fundamental nuclear characteristics of

the reactor core and related instrumentation. These
i tests are:

i
: a. Described in Chapter 14, Initial Test Program, of i,

'

the SSAR; ;
I'

b. Authorized under the provisions of 10 CFR 50.59; j
| or

)
1

c. Otherwise approved by the Nuclear Regulatory )
| Commission. j

PRESSURE AND The PTLR is the unit specific document that
TEMPERATURE LIMITS provides the reactor vessel pressure and temperature
REPORT (PTLR) limits, including heatup and cooldown' rates, for the

current reactor vessel fluence period. These pressure
~

and temperature limits shall be determined for each
fluence period in accordance with
Specification 5.6.6. Plant operation within these
operating limits is addressed in LCO 3.4.3, "RCS |,

Pressure and Temperature (P/T) Limits" and '

LC0 3.4.15, " Low Temperature Overpressure Protection
(LTOP) System."

!

(continued)
|

|
1
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-Definitions
J - 1.1

i

i

1.1 Definitions (continued) )
'

1

QUADRANT POWER TILT QPTR shall be the ratio of the maximum upper
RATIO (QPTR) excore detector calibrated output to the average of-

#_ the upper excore detector calibrated outputs, or the .

ratio of maximum lower excore detector calibrated
output to the average of the lower excore detector

,

calibrated outputs, whichever is greater.

RATED THERMAL POWER RTP shall be a total reactor core heat transfer
(RTP) rate to the reactor coolant of 1933 MWt.

.

REACTOR TRIP CHANNEL A RTCOT shall be the injection _of a simulated or
OPERATIONAL TEST (RTCOT) actual signal into the RT (Reactor Trip) CHANNEL as

close to the sensor as practicable to verify
OPERABILITY of the required interlock and/or trip
functions. The REACTOR TRIP CHANNEL OPERATIONAL TEST'

may se performed by means of a series of sequential,
overlapping, or total channel steps so that the
entire channel is tested from the signal conditioner
through the dynamic trip bus.

REACTOR TRIP The RTS RESPONSE TIME shall be that time interval
SYSTEM (RTS) RESPONSE from when the monitored parameter exceeds its RTS
TIME trip setpoint at the channel sensor until loss of

stationary gripper coil voltage. The response. timea
may be measured by means of any series of sequential,
overlapping, or total steps so that the entire
response time is measured. !

SHUTDOWN MARGIN (SDM) SDM shall be the instantaneous amount of reactivity
by which the reactor is subcritical or would be
suberitical from its present condition assuming:

4

a. All rod cluster control assemblies (RCCAs) and .

Iassemblies (GRAS) are fully inserted except for
the single assembly of highest reactivity worth,

' which is assumed to be fully withdrawn. With any
rod assembly (s) not capable of being fully
inserted, the reactivity worth of these

*
4

assemblies must be accounted for in the )-

determination of SDM; and I

b. In MODES 1 and 2, the fuel and moderator
temperatures are changed to the nominal'zero
power design level. )

!

(continued)
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1.11

!

! 1.1 Definitions

STAGGERED TEST BASIS A STAGGERED TEST BASIS shall. consist of the testing
i of one of the systems, subsystems, channels, or other
; designated components during the interval specified

by the Surveillance Frequency, so that all systems,
. subsystems, channels, or other designated components .

j are tested during n Surveillance Frequency intervals,
; where n is the total number of systems, subsystems,

channels, or other designated components in the;

i associated function.

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

,

| TRIP ACTUATING DEVICE A TAD 0T shall consist of operating the trip
'

OPERATIONAL TEST (TADOT) actuating device and verifying the OPERABILITY of'

i required alarm, interlock, display, and trip
! functions. The TADOT shall include adjustment, as
j necessary, of the trip actuating device so that it
; actuates at the required setpoint within~the required
; accuracy.
: '

i a
i 1

J:

:

!
1

i
d

4

:
I; .

!
!

|

1

|
I
!
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Definitions
1.1

Table 1.1-1 (page 1 of 1)
MODES

% RATED AVERAGE<

REACTIVITY THERMAL REACTOR COOLANT

MODES TITLE CONDITION POWER (a) TEMPERATURE

( K,,,) (*F)
_.

1 Power Operation 2 0.99 >5 NA .

2 Startup 2 0.99 $5 NA

3 Hot Standby < 0.99 NA > 420

4 Safe Shutdown (b) < 0.99 NA 420 > T, > 200
,

5 Cold Shutdown (b) < 0.99 NA 5 200

6 Refueling (c) NA NA NA

~

(a) Excluding decay heat.

(b) All reactor vessel head closure bolts fully tensioned.

(c) One or more reactor vessel head closure bolts less than fully tensioned.
.
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Logical Ccnnectors
1.2

1.0 USE AND APPLICATION

1.2 Logical Connectors

'

PURPOSE The purpose of this section is to explain the meaning of
logical connectors.

Logical connectors are used in Technical Specifications to
discriminate between, and yet connect, discrete Conditions,
Required Actions, Completion Times, Surveillances, and

i Frequencies. The only logical connectors that appear in
'

Technical Specifications are AND and OR. The physical
arrangement of these connectors constitutes logical
conventions with specific meaning.

| |

BACKGROUND Several levels of logic may be used to state Req' ired Iu

Actions. These levels are identified by the placement (or
! nesting) of the logical connectors and the number assigned
| to each Required Action. The first level of logic is '

| identified by the first digit of the number assigned to a
Required Action and the placement of the logical connector

,

in the first level of nesting (i.e., left justified with the ;

i number of the Required Action). The successive levels of
i

^

logic are identified by additional digits of the Required
Action number and by successive indentions of the logical i

connectors. |

When logical connectors are used to state a Condition, '],

' Completion Time, Surveillance, or Frequency, only the first
level of logic is used, and the logical connector is left
justified with the statement of the. Condition, Completion J

| Time, Surveillance, or Frequency.

.

i

|
i

j (continued)
i
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J 1.2 '

l '. 2 Logical Connectors !

EXAMPLES The following examples illustrate the use of logical I

connectors.,

EXAMPLE 1.2-1

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. LC0 not A.1 Veri fy . . .
met.

AND ,

A.2 Restore. . .

.

In this example, the logical connector AND is used to
indicate that when in Condition A, both Required Actions A.1
and A.2 must be completed.

.

.

(continued)
.
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| Logical Connectors
1.2

l

1.2 Logical Connectors
'

EXAMPLES EXAMPLE 1.2-2
(continued)

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
-

A. LCO not A.1 Trip.. .

met.
OR i

A.2.1 Verify...

AND

A.2.2.1 Reduce..

E
A.2.2.2 Perform..

E
^

A.3 Align...

:

This example represents a more complicated use of logical
connectors. Required Actions A.1, A.2, and A.3 are -

alternative chcices, only one of which must be performed as
indicated by the use of the logical connector g and the
left justified placement. Any one of these three Actions
may be chosen. If A.2 is chosen, then both A.2.1 and A.2.2
must be performed as indicated by the logical connector
AND. Required Action A.2.2 is met by performing A.2.2.1 or
A.2.2.2. The indented position of the logical connector E
indicates that A.2.2.1 and A.2.2.2 are alternative choices,
only one of which must be performed.

I
!

!
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1.3

1.0 USE AND APPLICATION
~

1.3 Completion Times

1
..

PURPOSE The purpose of this section is to establish the Completion Time
convention and to provide guidance for its use.

t

BACKGROUND Limiting Conditions for Operation (LCOs) specify minimum I

requirements for ensuring safe operation of the unit. The
;

ACTIONS associated with an LCO state Conditions that typically
describe the ways in which the requirements of the LCO can fail
to be met. Specified with each stated Condition are Required
Action (s) and Completion Time (s). i

DESCRIPTION The Completion Time is the amount of time allowed for. !
completing a Required Action. It is referenced to the time of !

discovery of a situation (e.g., inoperable equipment or
variable not within limits) that requires entering an ACTIONS
Condition unless otherwise specified, providing the unit is in
a MODE or specified condition stated in the Applicability of
the LCO. Required Actions must be completed prior to the

^ expiration of the specified Completion Time. An ACTIONS
Condition remains in effect and the Required Actions apply
until the Condition no longer exists or the unit is not within

ithe LCO Applicability.

If situations are discovered which require entry into more than )
one Condition at a time within a single LCO (multiple i
conditions), the Required Actions for each condition must be
performed within the associated Completion Time. When in
multiple Conditions, separate Completion Times are tracked for
each Condition starting from the time of discovery of the
situation that required entry into the Condition.

Once a Condition has been entered, subsequent trains,
subsystems, components, or variables expressed in the
Condition, discovered to be inoperable or not within limits,
will not result in separate entry into the Condition, unless
specifically stated. The Required Actions of the Condition
continue to apply to each additional failure, with Completion
Times based on initial entry into the Condition.

(continued)
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Ccmpletion Times I

( 1.3 i

l l
l

| 1.3 Completion Times
!

| DESCRIPTION However, when a subseouent train, subsystem, component, or
| (continued) variable, expressed in the Condition, is discovered to be
' inoperable or not within limits, the Completion Time (s) may
| be extended. To apply this Completion Time extension, two

criteria must first be met. Tha subsequent inoperability:
|

a. Must exist concurrent with the first inoperability;
and

b. Must remain inoperable or not within limits after the
first inoperability is resolved.

'

| The total Completion Time allowed for completing a Required
Action to address the subsequent inoperability shall be limited' *

to the more restrictive of either:

a. The stated Completion Time, as measured from the initial
entry into the Condition, plus an additional 24 hours; or

| b. The stated Completion Time as measured from discovery of
'

the subsequent inoperability.

The above Completion Time extensions do not apply to those
Specifications that have exceptions that allow completelya
separate re-entry into the Condition (for each train,
subsystem, component, or variable expressed in the Condition)'
and separate tracking of Completion Times based on this
re-entry. These exceptions are stated in individual
Specifications.

| The above Completion Time extension does not apply to a
Completion Time with a modified " time zero." This modified -

" time zero" may be expressed as a repetitive time (i.e., "once
per 8 hours," where the Completion Time is referenced from a
previous completion of the Required Action versus the time of
Condition entry) or as a time modified by the phrase "from
discovery ...." Example 1.3-3 illustrates one use of this type
of Completion Time. The 10 day Completion Time specified fort

Conditions A and B in example 1.3-3 may not be exts~ied.

EXAMPLES The following examples illustrate the use of Completion Times
with different types of Conditions and changing Conditions.

!

|
|

(continued)

| s
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Completion Times
1.3

1.3 Completion Times

EXAMPLES EXAMPLE 1.3-1
(continued),

CONDITION REQUIRED ACTION COMPLETION TIME ,

6
B. Required B.1 Be in MODE 3. I hours

Action and
associated AND

3bCompletion
BeinMODE/.$ f( hoursTime not B.2

met.

Condition B has two Required Actions. Each Required Action has
its own separate Completion Time. Each Completion Time is
referenced to the time that Condition B is entered.

The Required Actions,.cf Congif.%ion B are to be in @DE 3 within
(.o E hours,AND in MODE 3 in N hours. A total of /hours is

gliowed for reaching MODE 3 and a total of 2Ohours (not
12 hours) is allowed for reaching MODE f from the time that3
Condition B was entered. If MODE 3 is reached within 3 hours,
the time allowed for reaching MODE fis the next 217. hours
because the total time allowed for reaching MODE Sis g hours.
If Condition B is entered while in MODE 3, the time allowed for
reaching MODE g is the next M hours.

.%

f

(continued)
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Completior Times
1.3

1.3 Completion Times
.

EXAMPLES EXAMPLE 1.3-2
3(continued)4

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One valve A.1 Restore valve to 7 days
inoperable. 0PERABLE status.

(o
B. Required B.1 Be in MODE 3. g. hours

Action and
associated AND
Completion 5 36
Time not B.2 Be in MODE f. J4 hours
met.

.

When a valve is declared inoperable, Condition A is entered.
If the valve is not restored to OPERABLE status within 7 days,*

Condition B is also entered and the Completion time
clocks for Required Actions B.1 and B.2 start. If the
inoperable valve is restored to OPERABLE status after
Condition B is entcred, Condition A and B are exited, and
therefore, the Required Actions of Condition B may-
be terminated.

When a second valve is declared inoperable while the first
valve is still inoperable, Condition A is not re-entered for
the second valve. LCO 3.0.3 is entered, since the ACTIONS do
not include a Condition for more than one inoperable valve.
The Completion Time clock for Condition A does not stop after
LCO 3.0.3 is entered, but continues to be tracked from the time
Condition A was initially entered.

While in LCO 3.0.3, if one of the inoperable valves is restored
to OPERABLE status and the Completion Time for Condition A has
not expired, LCO 3.0.3 may be exited and operation continued in
accordance with Condition A.

(continued)
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). Completion Times
1.3

1.3 Completion Times

|

EXAMPLES EXAMPLE 1.3-2 (continued)
>

'

While in LCO 3.0.3, if one of the inoperable valves is -restored
to OPERABLE status and the Completion Time for Condition A has
expired, LCO 3.0.3 may be exited and operation continued in
accordance with Condition B. The Completion Time for
Condition B is tracked from the time the Condition A Completion
Time expired.

On restoring one of the valves to OPERABLE status the
Condition A Completion Time.is not reset, but continues from
the time the first valves was declared inoperable. This
Completion Time may be extended if the valve restored to
OPERABLE status was the first inoperable valve. A 24 hour
extension to the stated 7 days is allowed, provided this does
not result in the second valve being inoperable for > 7 days.

EXAMPLES EXAMPLE 1.3-3

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
.

A. One Function A.1 Restore Function 7 days
X train X train to
inoperable. OPERABLE status. AND :

10 days from
discovery of
failure to meet
the LCO !

!

B. One Function B.1 Restore Function 72 hours ,

Y train Y train to '

inoperable. OPERABLE status. AND -

10 days from
discovery of
failure to meet
the LC0

,

(continued)
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} Completion Times. '

l.3

! 1.3 Completion Times

'

EXAMPLES. ' EXAMPLE 1.3-3 (continued)

[ ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME .

:

| C. One Function C.1 Restore Function 72 hours
i X train X train to

inoperable. OPERABLE status..

1
AND OR

,

! One Function C.2 Restore Function 72 hours ;
L Y train Y train to |

| inoperable. OPERABLE status.
'

} ,

i I
1

;

a When one Function X train and one Function Y train are !i inoperable, Condition A and Condition B are concurrently
applicable. - The Completion Times for Condition A and Condition,

i B are tracked separately for each train starting from the timea

each train was declared inoperable and the Condition was
#

entered. A separate Completion Time is established for
; Condition C and tracked from the time the second train was
! declared inoperable (i.e., the time the situation described in

Condition C was discovered).

i If Required Action C.2 is completed within the specified' Completion Time, Conditions B and C are' exited. If the
Completion Time for Pequired Action A.1 has not expired,

i operation may continue in accordance with Condition A. The
remaining Completion Time in Condition A is measured from the
time the affected train was declared inoperable (i.e., initiala

'

entry into Condition A).

The Completion Times of Conditions A and B are modified by a;

j logical connector with a separate 10 day Completion Time
~

measured from the time it was discovered the LC0 was not met.
. In this example, without the separate Completion Time, it would
F be possible to alternate between Conditions A, B, and C in such
. a manner that operation could continue indefinitely without
i ever restoring systems to meet the LCO. The separate
i Completion Time modified by the phrase "from discovery of
; failure to meet the LC0" is designed to prevent indefinite

(continued)
!

'
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Csmpletion Times 1

1.3 l
i

1.3 Completion Times

EXAMPLES EXAMPLE 1.3-3 (continued)
8 continued operation while not meeting the LCO. This Completion j

Time allows for an exception to the normal " time zero" for <

beginning the Completion Time " clock". In this instance, the
Completion Time " time zero" is specified as commencing at the
time the LC0 was initially not met, instead of at the time the

.

associated Condition was entered. I

\
1

fEXAMPLE 1.3-4

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more A.1 Restore valve (s) 4 hours
valves to OPERABLE j
inoperable, status. j

|
to

B. Required B.1 Be in MODE 3. ghours"

Action and
associated AND
Completion 6 .%
Time not B.2 Be in MODE 4. J4 hours
met.

.

A single Completion Time is used for any nurr.ner of valves
inoperable at the same time. The Completion Time associated
with Condition A is based on the initial entry into Condition A
and is not tracked on a per valve basis. Declaring subsequent
valves inoperable, while Condition A is still in effect, does
not trigger the tracking of separate Completion Times.

Once one of the valves has been restored to OPERABLE status,
the Condition A Completion Time is not reset, but continues
from the time the first valve was declared inoperable. The '

Completion Time may be extended if the valve restored to
OPERABLE status was the first inoperable valve. The Condition
A Completion Time may be extended for up to 4 hours provided
this does not result in any subsequent valve being inoperable
for > 4 hours.

(continued) ;
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Csmpletion Times
1.3

| 1.3 Completion Times
|

| EXAMPLES EXAMPLE 1.3-4 (continued)

If the Completion Time of 4 hours (including the extension)
expires while one or more valves are still inoperable,
Condition B is entered.

|

l
l EXAMPLE 1.3-5

'

ACTIONS

...........................N0TE-----------------------------,

Separate Condition entry is allowed for each inoperable valve.
............................................................,

1

CONDITION REQUIRED ACTION COMPLETION TIME
.

A. One or more A.1 Restore valve to 4 hours
valves OPERABLE status.
inoperable,

a

(o
B. Required B.1 Be in MODE 3. ,6~ hours

Action and
associated AND
Completion $i

'

Time not B.2 Be in MODE /(. hours
met.

The Note above the ACTIONS Table is a method of modifying how
the Completion Time is tracked. If this method of modifying
how the Completion Time is tracked was only applicable to a

,

specific Condition, the Note would appear in that Condition
rather than at the top of the ACTIONS Table.

(continued)

; -
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'

l.3

1.3 Completion Times

EXAMPLES EXAMT ~ 1.3-5 (continued)
* The F >te allows Condition A to be entered separately for each

inaparable valve, and Completion Times tracked on a per valve
bas o. When a valve is declared inoperable, Condition A is
entered and its Completion Time starts. If subsequent valves
are declared inoperable, Condition A is entered for each valve
and separate Completion Times start and are tracked for each
valve.

If the Completion Time associated with a valve in Condition A
expires, Condition B is entered for that valve. If the
Completion Times associated with subsequent valves in
Condition A expire, Condition B is entered separately for each *

valve and separate Completion Times start and are tracked for
each valve. If a valve which caused entry into Condition B is
restored to OPERABLE status, Condition B is exited for that
valve. Since the Note in this example allows multiple
Condition entry and tracking of separate Completion Times,
Completion Time extensions do not apply.

u

.

,

|

!
|

(continued) j

-
I
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] Completion Times
1.3

1.3 Completion-Times

EXAMPLES EXAMPLE 1.3-6 .

p (continued)
ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME )
| \

A. One channel A.1 Perform Once per 8 hours
inoperable. . SR 3.x.x.x. -

! OR
t

A.2 Reduce THERMAL 8 hours
i POWER to < 50%

,

i RTP.
--

I

.

B. Re B.1 Be in MODE 3. hours
Ackuiredion andL

associated
Completion
Time not
met.

A

Entry into Condition A offers a choice between Required
Action A.1 or A.2. Required Action A.1 has a "once per"
Completion Time, which qualifies for the 25% extension, per
SR 3.0.2, to each performance after the initial performance. .

The initial 8 hours interval of Required Action A.1 begins when
Condition A is entered and the initial performance of Required
Action A.1 : ust be complete within the first 8 hour. interval.
If Required Action A.1 is followed, and the Required Action is
not met within the Completion Time (plus the extension allowed
by SR 3.0.2), Condition B is entered. If Required Action A.2 '

. is followed and the Completion Time of 8 hours is not met,
Condition B is entered.

.

EXAMPLE 1.3-7

If after entry into Condition B, Required Action A.1 or A.2 is
met, Condition B is exited and operation may then continue in
Condition A.

|

(continued)

I
|

AP600 1.3-10 08/96 Amendment 0

. . _. - - .-. .



h Completion Times
> 1.3

'

1.3 Completion Times

EXAMPLES EXAMPLE I.3-7 (continued)
'

ACTIONS

CONDITION REQUITID ACTION COMPLETION TIME

A. One A.1 Verify affected I hour
subsystem subsystem
inoperable. isolated. AND

Once per 8 hours-

thereafter

AND 72 hours

A.2 Restore subsystem
to OPERABLE
status.

(o
B. Required B.1 Be in MODE 3. ghours

" Action and
associated AND
Completion 6 36
Time not B.2 Be in MODE 4. 74 hours
met.,

Required Action A.1 has two Completion Times. The I hour
Completion Time begins at the time the Condition is entered and
each "Once per 8 hours theraafter" interval begins upon

. performance of Required Action A.1

If after Condition A is entered, Required Action A.1 is not met
iwithin either the initial I hourt or any subsequent 8 hour

interval from the previous performance (plus the extension
allowed by SR 3.0.2), Condition B is entered. The Completion
Time clock for Condition A does not stop after Condition B is
entered, but continues from the time Condition A was initially

(continued)
-
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) Ccmpletion Times i

1.3

1.3 Completion Times

EXAMPLES EXAMPLE 1.3-7 (continued)
' entered. If Required Action A.1 is met after Condition B is

entered, Condition B is exited and operation may continue in
accordance with Condition A, provided the Completion Time for
Required Action A.2 has not expired.

IMMEDIATE When "Immediately" is used as a Completion Time, the
COMPLETION TIME Required Action should be pursued without delay and in a

controlled manner.

.

4

M

J

s

n
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1.4

1.0 USE AND APPLICATION l

1.4 Frequency

.

PURPOSE The purpose of this section is to define the proper use and
application of Frequency requirements.

,

DESCRIPTION Each Surveillance Requirement (SR) has a specified Frequency
in which the surveillance must be met in order to meet the
associated LCO. An understanding of the correct application
of the specified Frequency is necessary for compliance with
the SR.

The "specified Frequency" is referred to throughout this
section and each of the Specifications of Section 3.0,
Surveillance Requirement (SR) Applicability. The "specified
Frequency" consists of the requirements of the Frequency

-

column of each SR as well as certain Notes in the
Surveillance column that modify performance requirements.

Situations where a Surveillance could be required (i.e., its
Frequency could expire), but where it is not possible or not
desired that it be performed until sometime after the
associated LCO is within its Applicability, representa

potential SR 3.0.4 conflicts. To avoid these conflicts, the
SR (i.e., the Surveillance or the Frequency) is stated such
that it is only " required" when it can be and should be
performed. With an SR satisfied, SR 3.0.4 imposes no,

restriction.

EXAMPLES The following examples illustrate the various ways that
Frequencies are specified. In these examples, the

,

Applicability of the LC0 (LC0 not shown) is MODES 1, 2,
and 3. '

EXAMPLE 1.4-1

SURVEILLANCE REQUIREMENT
|

SURVEILLANCE FREQUENCY

Perform CHANNEL CHECK. 12 hours

(continued)

@ AP600 1.4-1 08/96 Amendment 0
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-|Frequency
1.4

1.4 Frequency,

EXAMPLES EXAMPLE 1.4-1 (continued) ;

Example 1.4-1 contains the type of SR most often encountered
| in the Technical Specifications (TS). The Frequency I

i specifies an interval (12 hours). during which the associated
surveillance must be performed at least one time.,

I Performance of the surveillance initiates.the subsequent
interval. Although the Frequency is stated as 12 hours, an
extension of the time interval to 1.25 times the stated
Frequency is allowed by SR 3.C.2 for operational
flexibility. The measurement of this interval continues at i

. all times, even when the SR in not required to be met per I'

SR 3.0.1 (such as when the equipment is inoperable, a i
: variable is outside the specified limits, or the Unit is '

| outside the Applicability of the LCO). If the interval j
'

specified by SR 3.0.2 is exceeded while the unit is in a
1

; MODE or other specified condition in the Applicability of
|the LCO, and the performance of the Surveillance is'

I

otherwise modified (refer to Example 1.4-3), then SR 3.0.3
becomes applicable.

If the interval specified by SR 3.0.2 is exceeded while the
unit is not in a MODE or other specified condition in the
Applicability of the LCO for which performance of the SR isy

required, the Surveillance must be performed within the
i Frequency requirements of SR 3.0.2 prior to entry into the

MODE or other specified condition. Failure to do so would
result in a violation of SR 3.0.4.

EXAMPLE 1.4-2

SURVEILLANCE REQUIREMENTS

|
SURVEILLANCE FREQUENCY-

'

Verify flow is within limits. Once within
12 hours after

j > 25% RTP

AND

24 hours thereafter
|

(continued)
i -
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Frequency
1.4

1.4 Frequency

EXAMPLES EXAMPLE 1.4-2 (continued)

Example 1.4-2 has two Frequencies. The first is a one time -

performance Frequency, and the second is of the type shown
in Example 1.4-1. The logical connector "AND" requires that
both Frequency requirements be met. Each time the reactor
power is increased from a power level <25 % RTP to a:25 %
RTP, the surveillance must be performed within 12 hours.

The use of "Once" indicates a single performance will
satisfy the specified Frequency (assuming no other
Frequencies are connected by "AND"). This type of Frequency
does not qualify for the 25% extension allowed by SR 3.0.2.
"Thereafter" indicates future performances must be
established per SR 3.0.2, but only after a specified
condition is first met (i.e., the "once" performance in this
example). If reactor power decreases to <25 % RTP, the
measurement of both intervals stops. New intervals start
upon reactor power reaching 25 % RTP.

EXAMPLE 1.4-3

SURVEILLANCE REQUIREMENTSu

SURVEILLANCE FREQUENCY

-----------------NOTE-----------------
Not required to be performed until
12 hours after > 25% RTP.
......................................

Perform channel adjustment. 7 days

.

(continued)

@
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l.4

1.4 Frequency

EXAMPLES EXAMPLE 1.4-3 (continued),

!

| The interval continues, whether or not the unit operation |

| 1s < 25% RTP between performances.
! .

| As the Note modifies the required performance of the
,

Surveillance, it is construed to be part of the "specified !

Frequency." Should the 7 day interval be exceeded while |

operation is < 25% RTP, this Note allows 12 hours after
| power reaches a 25% RTP to perform the Surveillance. The
| Surveillance is still considered to be performed within i

| the "specified Frequency." Therefore, if the Surveillance ;

i were not performed within the 7 day (plus the extension '

! allowed by SR 3.0.2) interval, but operation was I

< 25% RTP, it would not constitute a failure of the SR or
failure to meet the LCO. Also, no violation of SR 3.0.4

i occurs when changing MODES, even with the 7 day Frequency '

| not met, provided operation does not exceed 12 hours with
power a 25% RTP.

| Once the unit reaches 25% RTP, 12 hours would be allowed ;

| for completing the Surveillance. If the Surveillance were i

not performed within this 12 hour interval, there would
then be a failure to perform a Surveillance within thej u
specified Frequency, and the provisions of SR 3.0.3 would
apply. I

!

,

|

%
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2.0
|
|

2.0 SAFETY LIMITS (SLs)

1

2.1 SLs j

i 2.1.1 Reactor Core SLs

In MODE 1 and 2, the combination of THERMAL POWER, Reactor Coolant
System (RCS) highest loop average temperature, and pressurizer
pressure shall not exceed the SLs specified in Figure 2.1.1-1.

1
.

2.1.2 RCS Pressure SL

In MODE 1, 2, 3, 4, and 5 the RCS pressure shall be maintained
1 2733.5 psig.

*
|

2.2 SL Violations |
1

|2.2.1 If SL 2.1.1 is violated, restore compliance and be in MODE 3 within
1 hour.

2.2.2 If SL 2.1.2 is violated! )
~

2.2.2.1 In MODE 1 or 2, restore compliance and be in MODE 3 within
I hour.

,

2.2.2.2 In MODE 3, 4, or 5, restore compliance within 5 minutes.

'

2.2.3 Within 1 hour, notify the NRC Operations Center, in accordance with
10 CFR 50.72.

2.2.4 Within 24 hours, notify the [ Plant Manager and a specified
corporate executive.]

2.2.5 Within 30 days a Licensee Event Report (LER) shall be prepared
pursuant to 10 CFR 50.73. The LER shall be submitted to the NRC
and the [ Plant Manager and a specified corporate executive). I

i

2.2.6 Operation of the Unit shall not be resumed until authorized by the
NRC.

(

h AP600 2.0-1 08/96 Amendment 0
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SLs |
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LC0 Applicability
3.0

3.0 LIMITING CONDITIONS FOR OPERATION (LCO) APPLICABILITY
|

LC0 3.0.1 LCOs shall be met during the MODES or other specified
conditions in the Applicability, except as provided in LC0
3.0.2.

,

LC0 3.0.2 Upon discovery of a failure to meet an LCO, the Required
Actions of the associated Conditions shall be met, except as
provided in LC0 3.0.5 or 3.0.6.

Ih some c st4 7 he equired Actiowspecifyyiat the it be
sht'ttdgw nd pl

.

d in a lowe ' ODE. When' plant itions
co3 iguratio H revent the it rom e (ng brou to thf

rgquirbdp0DEwithin time li s specif dysin ormals

plant procedures,p$ edited ap ns sha e take o

establish 'and 3arntain't. 'equired 'p) nt condJtTdgs. s
Sh6uld be accomplishe a controJ4ed and orderly ma ner yi
accordance'with norm pl t procedure's,p f11 wi in'th V
speci ind maxi cooldown tn and wi) Kip th pa tjes of

,

th it usi he availp i ylant pystems a c onents.
try into- 0 3.0 3 is not required in thi~s si uation.

If the LCO is met, or is no longer applicable prior to
expiration of the specified Completion Time (s), completion ofu
the Required Action (s) is not required, unless otherwise
stated.

.

LC0 3.0.3 When an LC0 is not met and the associated ACTIONS are not met
'

an associated ACTION is not provided, or if directed by the
associated ACTIONS the unit shall be placed in a MODE or other
specified condition in which the LC0 is not applicable.
Action shall be initiated within 1 hour to place the unit, as
applicable, in:

7
a. MODE 3within/ hours;and

lh
b. MODE 4 within J4 hours; and

57
MODE 5 within fEI hours.c.

bgu tich i ut *h nk.t4RmJ(h 2 ts._of5B ng b ught t the regtf ed ifwithicthe't To s
\ ecif'e bo usih ormal t pro
acti s sh be tp to abl d ma(es expe4,

u

ain Jtre're i d
_

/pl.(cojdtionfs/Th 3 ould b compshd)ffacon lied

(continued)

\
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5 LCO Applicabil'ify ~ ~
l' 3.0

3.0 LCO APPLICABILITY

.

LC0 3.0.3 ' and arder,1y' man (r in accordance Kith normal pl nt/ procedures,
(continued)' well with'in the specified maximum caoldown rate d withiii he

c of th unit using'.the ah,ilable plant qtems Q
'

Exceptions to this specification are stated in the individual
specifications.

Where corrective measures are completed that permit operation
in accordance with the LCO or ACTIONS, completion of the '

actions _ required by LCO 3.0.3 is not required. LC0 3.0.3 is
only applicable in MODES 1, 2, 3, and 4.

LCO 3.0.4 When an LC0 is not met, entry into a MODE or other specified
condition in the Applicability shall not be made except when
the associated ACTIONS to be entered permit continued
operation in the MODE or other specified condition in the
Applicability for an unlimited period of time. This
Specification shall not prevent changes in MODES or other
specified conditions in the Applicability that are required to
comply with ACTIONS or that are part of a shutdown of the
unit.,

Exceptions to this specification are stated in the individual
Specifications. These exceptions allow entry into MODES or
other specified conditions in the Applicability when the
associated ACTIONS to be entered allow unit operation in the
MODE or other specified condition only for a limited period of
time.

LCO 3.0.4 is only applicable for entry into a MODE or other
specified condition in the Applicability in MODES 1, 2, 3,
and 4.

,

LC0 3.0.5 Equipment removed from service or declared inoperable to
comply with ACTIONS may be returned to service under
administrative control solely to perform testing required to
demonstrate its OPERABILITY or the OPERABILITY of other
equipment. This is an exception to LC0 3.0.2 for the system
returned to service under administrative control to perform
the test required to demonstrate OPERABILITY.

(continued)
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3.0

3.0 LCO APPLICABILITY

l

LCO 3.0.6 When a supported system LCO is not met solely due to a support
system LCO not being met, the Conditions and Required Actions

| associated with this supported system are not required to be
i entered. Only the support system LCO ACTIONS are required to
! be entered. This is an exception to LC0 3.0.2 for the
' supported system. In this event, additional evaluations and

limitations may be required in accordance with Specification
5.5.9, " Safety Function Detennination Program (SFDP)." If a
loss of safety function is determined to exist by this

! program, the appropriate Conditions and Required Actions of
the LCO in which the loss of safety function exists are
required to be entered.

When a support system's Required Action directs a supported *

system to be declared inoperable or directs entry intoi

| Conditions and Required Actions for a supported system, the
'

applicable Conditions and Required Actions shall be entered in
: accordance with LCO 3.0.2.-

LC0 3.0.7 Test Exception LC0 3.1.9 allows specified Technical
Specification (TS) requirements to be changed to permit
performance of special tests and operations. Unless otherwisei u

j specified, all other TS requirements remain unchanged.
Compliance with Test Exception LCOs is optional. When a Test
Exception LCO is desired to be met but is not met, the ACTIONS
of the Test Exception LC0 shall be met. When a Test Exception
LC0 is not desired to be met, entry into a MODE or other,

j specified condition in the Aplicability shall be made in
| accordance with the other applicable Specifications.
i

!

i

!

!
-
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SR Applicability
3.0

3.0 SURVEILLANCE REQUIREMENT (SR) APPLICABILITY

SR 3.0.1 SRs shall be met during the MODES or other specified
Conditions in the Applicability of individual LCOs, unless

.Iotherwise stated in the SR. Failure to meet a Surveillance,
whether such failure is experienced during the performance of I

the surveillance or between performances of the Serveillance, .1
shall be a failure to meet the LCO. Failure to perform a
Surveillance within the specified Frequency shall be failure
to meet the LCO except as provided in SR 3.0.3. Surveillances
do not have to be performed on inoperable equipment or

'

variables outside specified limits.

l

SR 3.0.2 The specified Frequency for each SR is met if the Surveillance
is performed within 1.25 times the interval specified in the
Frequency, as measured from the previous performance or as
measured from the time a specified condition of the Frequency
is met.

For Frequencies specified as "once", the above interval
extension does not apply.

If a Completion Time requires periodic performance on a "once
per..." basis, the above Frequency extension applies to eacha

performance after the initial performance.

Exceptions to this Specification are stated in the individual
Specifications.

SR 3.0.3 If it is discovered that a Surveillance was not performed
~

within its specified Frequency, then compliance with the
requirement to declare the LCO not met may be delayed, from
the time of discovery, up to 24 hours or up to the limit of
the specified Frequency, which ever is less. This delay
period is permitted to allow performance of the Surveillance.

If the Surveillance is not performed within the delay period,
the LC0 must immediately be declared not met, and the
applicable Conditions must be entered.

When the Surveillance is performed within the delay period,
and the Surveillance is not met, the LC0 must immediately-be
declared not met, and the Applicable Condition (s) must be
entered.

(continued)
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SR Applicability
3.0

|

|

3.0 SR APPLICABILITY (continued)

SR 3.0.4 Entry into a MODE or other specified condition in the
Applicability of a LC0 shall not be made unless the LCO's
Surveillances have been met within their specified Frequency.
This provision shall not prevent entry into MODES or other
specified conditions in the Applicability that are required to
comply with ACTIONS or that are part of a shutdown of the-
unit.

SR 3.0.4 !s only applicable for entry into a MODE or other :

specified condition in the Applicability in MODES 1, 2, 3, !
and 4. '

!
!

--4
,

1

I

u

i

.

I

i

!

.
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3.1.1

3.1 REACTIVITY CONTROL SYSTEMS

3.1.1 SHUTDOWN MARGIN (SDM)

L

LC0 3.1.1 The SDM shall be 11.6% Ak/k.
.

APPLICABILITY: MODE 2 with k ,< 1.0,
|

MODES 3, 4, and 5.

:

| ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

i A. SDM not within limit. A.1 Initiate boration to 15 minutes
restore SDM to within i

limit.
,

|

"
:

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.1.1.1 Verify SDM is 11.6% Ak/k. 24 hours

i'

i l

!

1
|

)

!

! ,

a |

!

I

h AP600 3.1-1 08/96 Amendment 0
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Core Reactivity
3.1.2

,

l

3.1 REACTIVITY CONTROL SYSTEMS !

3.1.2 Core Reactivity j

LC0 3.1.2 The naasured core reactivity shall be within 1% Ak/k of the
normalized predicted values.

.

APPLICABILITY: MODES 1 and 2.

L
! ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME.

72 MS
A. Measured core A.] Re-evaluate core design 7 dey&

,
'

reactivity not within and safety analysis and
limit. confirm results remain tr71s25./L3'

' valid for duration of 4,i st A.z_
operation under these,

i conditions.
1

ANDl

72 N0*C
|

u
! A.2 Establish appropriate J d;;s

,

operating restrictions
| and SRs.

6
B. Required Action and B.1 Be in MODE 3. Afhours

associated Completion
Time not met.

. -

|

|
|

|
: -

|
t

(!)AP600 3.1-2 08/96 Amendment 0
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Core Reactivity
3.1.2

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

!

a
SR 3.1.2.1 ------------------NOTE----------------- |-

The predicted core reactivity shall be |
! normalized to the measured core

reactivity prior to exceeding a fuel
burnup of 60 effective full power days
(EFPDs) after each fuel loading. If the
normalized boron letdown curve is higher
than the predicted boron letdown curve,

i

then adjust, as appropriate, all I
relevant operating curves and tables i
affected by a boron concentration I

difference from design.
.......................................

Verify measured core reactivity is Once prior to I

within 1% Ak/k of predicted values. entering MODE I
after each
refueling

AND

e- ------NOTE------
Only required
after 60 EFPD
................

31 EFPD'

thereafter

.

*

I

,

r

( AP600 3.1-3 08/96 Amendment 0
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MTC
3.1.3

3.1 REACTIVITY CONTROL SYSTEMS

3.1.3 ModeratorTemperatureCoefficient(MTC)

4. .
.

LCO 3.1.3 The MTC shall be maintained within the limits specified in-

the COLR.

APPLICABILITY: MODE 1, and MODE 2 with k ,2 1.0 for the upper MTC limit,
MODES 1, 2, and 3 for the lower MTC limit.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. MTC not within upper A.1 Establish administrative 24 hours
limit, withdrawal limits for

control banks to
maintain MTC within-

limit.

. .

A

B. Required Action and B.1 Be in MODE 2 with K' hours
associated Completion k ,< 1.0.
Time of Condition A
not met.

/ 2- ,

C. MTC not within lower C.1 Be in MODE 4. ?/ hours |

limit.

-

|

h AP600 3.1-4 08/96 Amendment 0
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3.1.3

i
'

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY,

! --

t

SR 3.1.3.1 Verify MTC within upper limit. Once prior to-

entering MODE 1i

: after each
refueling

SR 3.1.3.2 Verify MTC is within 300 ppm ------NOTE-----
1 surveillance limit specified in the Not required to e

4 COLR. be performed
until 7 effec-,

tive full power.

j days (EFPD)
,

i after reaching
i the equivalent
i of an equili-
4 brium RTP all
! rods out (ARG)
! boron concen-
: tration of

| 300 ppm
u; ...............

:
Once each cycle

i

i

i SR 3.1.3.3 ----------------NOTES------------------- ------NOTE----- -

i 1. If the MTC is more negative than the Not required
| 300 ppm Surveillance limit (not LC0 to be performed

limit) specified in the COLR, until 7 EFPD'

SR 3.1.4.3 shall be repeated once per after reaching
7 EFPD during the remainder of the the equivalent
fuel cycle. of an equili-

brium RTP-AR0
2. SR 3.1.4.3 need not be repeated if boron concen-

the MTC measured at the equivalent of tration of
equilibrium RTP-AR0 boron 300 ppm
concentration of 5 60 ppm is less ---------------

negative than the 60 ppm Surveillance
limit specified in the COLR.

.......................................

Verify MTC is_within lower limit. Once each cycle

-
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3.1.4

3.1 REACTIVITY CONTROL SYSTEMS

3.1.4 Rod Group Alignment Limits
|

LCO 3.1.4 All shutdown and control rods shall be OPERABLE with all
individual indicated rod positions within 12 steps of their
group step counter demand position.

APPLICABILITY: MODES 1 and 2.

I
ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more rod (s) A.1.1 Verify SDM is I hour i

untrippable. 21.6 Ak/k.

OB
.

A.1.2 ' Initiate boration to I hour
restore SDM within

,

limit.

|AND
&

A.2 Be in MODE 3. 4 hours

*1

(continued)

I

.

.

I
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,

Rod Group Alignment Limits
3.1.4

f

'

ACTIONS (continued) ,

CONDITION REQUIRED ACTION COMPLETION TIME

I- B. One rod not within B.1 ---------NOTE--------
alignment limits. Maintain bank sequence

and insertion limits of
LCO 3.1.5 and LC0 3.1.6,
with. changes to rod
pusition or THERMAL
POWER level, during
subsequent operation. ;

.....................

Restore rod, to within 8 hours with the .

alignment limits. On-Line Power )
| Distribution
i Monitoring System

(0PDMS) OPERABLE

02

1 hour with the
0.3 OPDMS inoperable

^

B.2.1.1 Verify SDM 1 hour
i 1 1.6 Ak/k.

E
|

B.2.1.2 Initiate boration to I hour )
restore SDM within
limit.

'

|

AND
2, 575 3./,5

3.2.2B.2.2 Reduce THERMAL POWER (hours
to 5 75% RTP.

AND

(continued)

i

:

i

i

!'
!

h AP600 3.1-7 08/96 Amendment 0
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uF.RFoup~WTgERnDENs
3.1.4

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

* B. (continued) B.2.3 Verify SDM > 1.6 Ak/k. Once per 12
hours

AND

---------NOTE---------
Only required to be
performed when OPDMS is
inoperable.
.......................

B.2.4 Perform SR 3.2.1.1 72 hours
(F,(Z) verification). .

AND

---------NOTE---------
Only required to be
performed when OPDMS is
inoperable.
......................

B.2.5 Perform SR 3.2.2.1 72 hours
(Ffg verification).,,

AND
di 575

B.2.6 Re-evaluate safety 7' days EE2. 4j
analyses and confirm
results remain valid
for duration of
operation under these
conditions.

4
C. Required Action and C.1 Be in MODE 3. S' hours

associated Completion
Time for Condition B.

not met.

(continued)

|

(b)AP600 3.1-8 08/96 Amendment 0
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Rod Group Alignment Limits
| 3.1.4

ACTIONS (continued)
|

.

|

CONDITION REQUIRED ACTION COMPLETION TIME |j

|

D. More than one rod not D.l.1 Verify SDM 1 1 hour-

within alignment 1.6 Ak/k. .

limit.

0B

D.l.2 Initiate boration to I hour |

restore required SDM
to within limit.

-

**

AND 1.

1

b.b.A SdA Ore iU$$ 6 bO r3y w

li n";t .fj i -
.

,

' '

-fs- 3,

0.2.% Be in MODE 3. g hours
,

|
i

|
u

| SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

| 1 z. s75
i SR 3.1.4.1 Ver'ify individual rod positions within 2( hours SW S./.5. /

| alignment limit.
AND

|

| Once within
| 4 hours and every
'

4 hours
thereafter when
the rod position
deviation monitor
is inoperable

l'
|
I (continued).
,

h AP600 3.1-9 08/96 Amendment 0
'
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WEYroup(K1gnmeninCimmis
3.1.4

:

1

SURVEILLANCE REQUIREMENTS (continued) |

SURVEILLANCE FREQUENCY

'

SR 3.1.4.2 Verify rod freedom of movement 92 days
(trippability) by moving each rod not
fully inserted in the core 210 steps in
either direction.

|

SR 3.1.4.3 Verify rod drop time of each rod, from Prior to reactor
the fully withdrawn position, is criticality after

5 2.4 seconds from the beginning of each removal of
decay of stationary gripper coil voltage the reactor head
to dashpot entry, with:

$ >, sec *f

T, pt -5Gaf, anda.

b. All reactor coolant pumps operating.

u

.

AP60{, 3.1-10 08/96 Amendment 0
,, ,,
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Shutdown Bank Insertion Limits
3.1.5

3.1 REACTIVITY CONTROL SYSTEMS

3.1.5 Shutdown Bank Insertion Limits

LC0 3.1.5 Each Shutdown Bank shall be within physical insertion limits
specified in the COLR.

.

APPLICABILITi: MODE 1,
MODE 2 with any control bank not fully inserted.

........__...........-----N0TE-----------------------------
This LCO is not applicable while performing SR 3.1.4.2.
...........................................................

ACTIONS |

l

i

~

CONDITION REQUIRED ACTION COMPLETION TIME

:

A. One or more shutdown A.1.1 Verify SDM is > 1.6% 1 hour
banks not within Ak/k.

-

limits.
^

08

A.1.2 Initiate boration to I hour
restore SDM to within

I
limit.

AND

A.2 Restore shutdown banks 2 hours
i to within limits.
i

6
B. Required Action and B.1 Be in MODE 3. # hours,

L associated Completion
i Time not met.

__

|

!
.

I
(!)AP600 3.1-11 08/96 Amendment 0
uni - i.aw m - a.
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Shutd:wn Bank Insertion Limits
3.1.5

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

s7st je
SR 3.1.5.1 Verify each shutifown bank is within the 2( hours SU I '* /

limits specified in the COLR. "

MND

Wit n 15 ' utes
prior an
a oac to
ritical

.

I

, ,[b,_,, 3.1-12 08/96 Amendment 0
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Control Bank Insertion Limits
3.1.6

| 3.1 REACTIVITY CONTROL SYSTEMS

3.1.6 Control Bank Insertion Limits

| LCO 3.1.6 Control banks shall be within the insertion, sequence, and -
' overlap limits specified in the COLR.
|

!

APPLICABILITY: MODE 1,

MODE 2 with kerf 1 1.0.

.......___...........-----N0TE-----------------------------
This LCO is not applicable while performing SR 3.1.4.2
...__ ........................................__ .___......

ACTIONS
--

CONDITION REQUIRED ACTION COMPLETION TIME

A. Control Bank A.1.1 Verify SDM is I hour
insertion limits not > 1.6% Ak/k.
ret.

a OR

A.I.2 Initiate boration to I hour
restore SDM to within
limit.

AND
!

A.2 Restore control bank (s) 2 hours
to within limits. 1

(continued)
.

|
|

i

i

1! , '
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3.1.6 -

-

ACTIONS -(continued) ;
..

CONDITION REQUIRED ACTION COMPLETION TIME-

,

B. Control bank sequence B.I.1 Verify SDM is I hour .

or overlap limits not > 1.6% Ak/k.
met.

OB
:

B.I.2 Initiate boration to I hour
restore SDM to
within limit.

AND

B.2 Restore control bank 2 hours
sequence and overlap to
within limits.

4
C. Required Action and C.1 Be in MODE 3. / hours ,

associated Completion
Time not met.

a

.

.

l

.

i

AP600 3.1-14 08/96 Amendment 0
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3.1.6

L SURVEIL [AgCEREQUIREMLNTS

SURVEILLANCE FREQUENCY
!

| SR -3.1.6.1 Verify the estimated critical control Within 4 hour
| bank position is within limits specified prior to
'

in the COLR. achieving
criticalityi

|
'

-

| 12L STS
! OR 3.1.6.2 Verify each control bank insertion is 2( hours S R 3.l.7 1L
| within the limits specified in the COLR.
! AND

! Once within
4 hours and

*

every 4 hours
,

! thereafter when
the rod
insertion limit
monitor is
inoperable.

| \
"

(2L STS
SR 3.1.6.3 Verify sequence and overlap limits, 2(hours sA 3./,7. 3 |

specified in the COLR, are met for |
| control banks not fully withdrawn from
| the core. 1

'

,

(

.

|

-

,

i

|

|
{
;

' N.

!

(!)AP600 3.1-15 08/96 Amendment 0
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)- RodPositionIndication' ~~)
~ '

3.1.7

3.1 REACTIVITY CONTROL SYSTEMS

3.1.7 Rod Position Indication
1
l

>

LCO 3.1.7 The Digital Rod Position Indication (DRPI) System and the
Bank Demand Position Indication System shall be OPERABLE.

I

APPLICABILITY: MODES I and 2.

ACTIONS,
1

...................................N0TE----------------------------------------
Separate Condition entry is allowed for each inoperable rod position indicator
per group and each demand position indicator per bank.

.

l
- CONDITION REQUIRED ACTION COMPLETION TIME j

A. One DRPI per group A.1 Verify the position of Once per 8 hours i

inoperable for one or t.he rods with inoperable ;

more groups. position indicators by
using the On-line Power ia

Distribution Monitoring )
System (0PDMS).

0,R

A.2 Reduce THERMAL POWER to 8 hours -

1 50% RTP.

y sis 3.t. e
B. One or more rods with B.1 Verify the position of ghours #/

inoperable position the rods with inoperable
indicators have been position indicators by
moved in excess of using the OPDMS.

'

24 steps in one
direction since the 0_.R
last determination of
the rod's position. B.2 Reduce THERMAL POWER to 8 hours ,

s 50% RTP. |

f :

(continued) i

s

h AP600 3.1-16 08/96 Amendment 0
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Rod Position Indication
3.1. 7. |

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. 'One demand position C.1.1 Verify by adminis- Once per 8 hours
indicator per bank trative means all DRPIs
inoperable for one or for the affected banks
more banks. are OPERABLE.

AND

C.1.2 Verify the most once per 8 hours
nithdrawn rod and.the
least withdrawn rod of
the affected banks are

'

1 12 steps apart.

98

C.2 Reduce THERMAL POWER to 8 hours
| 1 50% RTP.

;

4
D. Required Action and D.1 Be in MODE 3. JIhours" associated Completion

Times not met.

l
.

SURVEILLANCE g IREMENTS

SURVEILLANCE FREQUENCY

L SR 3.1.7.1 Verify each DRPI agrees within 12 steps 24 months
of the group demand position for thei

j [ full indicated range] of rod travel.
|
|
f

i

!

;' '

!
;

h!)AP600 3.1-17 08/96 Amendment 0
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( PHYSICS TESTS Excepdons -GREY
) 3.1.8

3.1 REACTIVITY CONTROL SYSTEMS

3.1.8 PHYSICS TESTS Exceptions - MODE 2

f LC0 3.1.8 During the performance of PHYSICS TESTS, the requirements of

LCO 3.1.3 " Moderator Temperature Coefficient,"
LC0 3.1.4 " Rod Group Alignment Limits,"
LC0 3.1.5 " Shutdown Bank Insertion Limit,"
LCO 3.1.6 " Control Bank Insertion Limits," and
LCO 3.4.2 "RCS Minimum Temperature for Criticality"

- may be suspended, provided:

a. RCS lowest loop average temperature is > 529"F; and ,

b. SDM is 2: 1.6% Ak/k.

APPLICABILITY: MODE 2 during PHYSICS TESTS.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
a

_

A. SDM not within limit. A.1 Initiate boration to 15 minutes
restore SDM to within

.

limit.

AND

A.2 Suspend PHYSICS TEST 1 hour
exceptions.

$ B. THERMAL POWER not B.1 Open reactor trip Immediately
within limit breakers.

C. RCS lowest loop C.1 Restore RCS lowest loop 15 minutes
average temperature average temperature to
not within limit. within limit.

(continued)

b AP600 3.1-18 08/96 Amendment 0
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| 3.1.8

|
ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and D.1 Be in MODE 3. 15 minutes
,

Associated Completion!

Time of Condition C
| not met.
I

I
'

|

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY I

! .m
i2. 5R 3.I.d. I

SR 3.1.8.1 Perform a CHANNEL OPERATIONAL TEST on Within Fl hours
power range and intermediate range prior to
channels per SR 3.3.1.5. initiation of

PHYSICS TESTS

"
i ,

'

3e mowws s75

SR 3.1.8.2 Verify the thermal power and the RCS I h=r 545.l/81 |

lowest loop average temperature are l

within limits.

SR 3.1.8.3 Verify SDM is a: 1.6% Ak/k. 24 hours

|

|

|
|

'

i

l

| ,

h AP600 3.1-19 08/96 Amendment 0
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3.1.9
)

|3.1 REACTIVITY CONTROL

3.1.9 Chemical and Volume Control System (CVS) Demineralized Water Isolation |
; Valves i

LC0 3.1.9 Two CVS Demineralized Water Isolation Valves shall be
OPERABLE.

|

APPLICABILITY: MODES 1, 2, 3, 4, and 5. |

| ACTIONS I

| CONDITION REQUIRED ACTION COMPLETION TIME
l

'

A. One CVS demineralized A.1 Restore two CVS 72 hours
i

water isolation valve demineralized water'

1

inoperable. isolation valves to |

OPERABLE status,

i

| I |
'

a B. Required Action and -------------NOTE------------- 5 hourt |
associated Completion Flow path (s) may be unisolated !

| Time of Condition not intermittently under
met. administrative controls.

..............................

#
B.1 Isolate the flow path -

Two CVS demineralized from the demineralized
water isolation water storage tank to
valves inoperable. the Reactor Coolant

System by use of at
least one closed manual
or one closed and
de-activated automatic
valve.

l
|

h AP000 3.1-20 08/96 Amendment 0
mieimoio..,o om
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3.1.9'

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.1.9.1 Verify two CVS demineralized water In accordance
isolation valves are OPERABLE by with the l
stroking the valve closed. Inservice i

Testing Program
|

.

.

e

|
|
.

!

i

i
i

31, ._, 3.1-21 08/96 Amendment 0
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F,(Z) (F Methodology)
i

3.2.1 j

!

|

3.2 POWER DISTRIBUTION LIMITS |
1

3.2.1 Heat Flux Hot Channel Factor (Fo(Z)) (Fa Methodology) j

i

|

LC0 3.2.1 Fo(Z), as approximated by F8(Z) and F%(Z), shall be within i

the limits specified in the COLR.
|
1

APPLICABILITY: MODE 1 With On-line Power Distribution Monitoring System
(0PDMS) inoperable.

ACTIONS
,

'

CONDITION REQUIRED ACTION COMPLETION TIME

|
1:r w'res $75 3 218 \

A. F8(Z)notwithin A.1 Reduce THERMAL POWER Ibr A .1
1

limit. 1% RTP for each 1% !

(Z) exceeds limit.

AND

A.2 Reduce Power Range 8 hours3
Neutron Flux High trip i

setpoints a 1% for each '

1%F6(Z)exceedslimit.

AND

A.3 Reduce Overpower AT 72 hours
trip setpoints a 1% for -

each1%F6(Z) exceeds
limit.

AND

A.4 Perform SR 3.2.1.1. Prior to
increasing
THERMAL POWER
above the limit
of Required
Action A.1

(continued)

i -

I

h AP600 3.2-1 08/96 Amendment 0
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F,(Z) ~ (f Methodology) 1

3.2.1 !

|

ACTIONS (continued) |

CONDITION Fr0VIRED ACTION COMPLETION TIME

L STs 5.2.1E
>

B. F%(Z)notwithin B.1 Recuce AFD limits a: 1% K hours B.i -

limits. foreach1%F%(Z)
exceeds limit.

4
C. Required Action and C.1 Be in MODE 2. # hours

associated Completion
Times not met.

___

a

I

.

>

b AP600 3.2-2 08/96 Amendment 0
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F,(Z) (F Methodology)
| 3.2.1 |

-SURVEILLANCE REQUIREMENTS

|
...................................---NOTES-------------- --------------------- |
1. During power escalation at the beginning of each cycle, THERMAL POWER may |

| be increased until a power level for extended operation has been achieved
at which a power distribution map is obtained.

;
.

!

| 2. These SRs are not required to be performed prior to entry into MODE 1.

3. If the OPDMS becomes inoperable while in MODE 1 these surveillances must i

be performed within 31 days of the last verification of #DMS parameters.
...............................................................................

l

SURVEILLANCE FREQUENCY
|
|

SR 3.2.1.1 VerifyF8(Z)withinlimit. Once after each
refueling prior

. to THERMAL
POWER exceeding
75% RTP 575

| sK 3.1.1.I
AND I

-

I 2- |

Once within 2( l,

| hours after |
'

achieving
equilibrium '|

conditions
after
exceeding, by
a 10% RTP, the ,

THERMAL POWER I
,

atwhichF8(Z)
I was last

verified ;

|
AND

1

31 EFPD
thereafter

! 1
; i

, (continued)

|

|

|

h AP600 3.2-3 08/96 Amendment 0AP01htie030201 r06400206
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J 3.2.1

1

SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FRE0VENCY |

l
SR 3.2.1.2 ------------------NOTE----------------- |

!

If F%(Z) is within limits and3

measurements indicate maximum
overz[F8(Z)]hasincreased
since the previous evaluation of F8(Z):

IncreaseFT(Z)byafactorof ')a.
[1.02] and reverify FI(Z) is within !

limits; or i

i
b. SR 3.2.1.2 shall be repeated once

per 7 EFPD until 2 successive flux |

maps indicate maximum over |

z[F8(Z)]hasnotincreased.
.......................................

Verify F%(Z) within limits. Once after
each refueling
prior to
THERMAL POWER
exceeding
75% RTPa sr.5

sg 3.2.l.?

t 2.
Once within f+
hours after
achieving .

equilibrium
conditions
after
exceeding, by
2: 10% RTP,
the THERMAL
POWER at which
FI(Z) was last

' verified

AND

31 EFPD
thereafter

-

h AP600 3.2-4 08/96 Amendment 0
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3.2.2

3.2 POWER DISTRIBUTION LIMITS

3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (F$g)
!

LC0 3.2.2 F$g shall be within the limits specified in the COLR.
.

APPLICABILITY: MODE 1 With On-line Power Distribution Monitoring System
(0PDMS) inoperable.

.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. -------NOTE--------
Required Actions A.2
and A.3 must be

| completed whenever 575 12 2
Condition A is 4./
entered. -

...................

^

f
F$gnotwithin A.1.1 RestoreF$sto E hours
limit. within limit.

0.B

t
A.1.2.1 Reduce THERMAL POWER g hours

to < 50% RTP.

AND
9

A.1.2.2 Reduce Power Range Jf hours
Neutron Flux - High
trip setpoints to

5 55% RTP. |

| AND
.

,
1

(continued)
l
I

i

!

h AP600 3.2-5 08/96 Amendment 0
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3.2.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

?.

A. A.2 Perform SR 3.2.2.1. 24 hours

ANU

A3 ---------NOTE---------
THERMAL POWER does not
have to be reduced to
comply with this
Required Action.
......................

,

Perform SR 3.2.2.1. Prior to
THERMAL POWER
exceeding
50% RTP

AND

.

Prior to
THERMAL POWER
exceedingu
75% RTP

AND

24 hours after
THE1 MAL POWER
reaching
> 95% RTP

_

4
B. Required Actions and B.1 Be in MODE 2. S' hours

associated Completion:

Times not met.g

,

( AP600 3.2-6 08/96 Amendment 0
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F!g;
i 3.2.2
1

I

|

SURVEILLANCE REQUIREMENTS
;

SURVEILLANCE FREQUENCY

:

- ,

SR 3.2.2.1 -----------------NOTE------------------
If the OPDMS becomes inoperable while in i
MODE 1 these Surveillances must be '

performed within 31 days of the last
'

verification of OPDMS parameters.
| .......................................

!

VerifyF$n within limits specified in Once.after )
| the COLR. each

refueling
;.

prior to :
'

! THERMAL POWER l

| exceeding I

75% RTP
|

| AND ,

! |

|
.,

! 31 EFPD
thereafter !,

|
2 |

!

|

!

|

|
,

!
.

*

I

l
1

I

i

'

|
'

!

t

fi
d

i

AP600 3.2-7 08/96 Amendment 0
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'

3.2.3

3.2 POWER DISTRIBUTION LIMITS

3.2.3 AXIAL FLUX DIFFERENCE (AFD) (Relaxed Axial Offset Control
(RAOC) Methodology)

a

'

LCO 3.2.3 The AFD in %-flux-difference units shall be maintained
within the limits specified in the COLR.

--------------------------NOTE-----------------------------
-

The AFD shall be considered outside limits when two or more
OPERABLE excore channels indicate AFD to be outside limits.
...........................................................

APPLICABILITY: MODE 1 with THERMAL F0WER a .50% RTP and with the On-Line
Power Distribution Monitoring System (0PDMS) inoperable.

t

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
,

.50 m ws
A. AFD not within A.I Reduce THERMAL POWER to 1 t.:;r 5733.2.F6

a limits. < 50% RTP. fg,f

i

|

|
|

|

!

|

.

(!)AP600 3.2-8 08/96 Amendment 0
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3.2.3

SURVEILLANCE REQUIREMENTS |

i

SURVEILLANCE FREQUENCY

SR 3.2.3.1 Verify AFD within limits for each 7 days
OPERABLE excore channel.

AND

Once within
I hour and

-

every I hour|
-

thereafter with
the AFD monitor
alarm
inograble

|

' |
,

,

i

|

|

.

.

!

l

9

!

'

t ~

3.2-9 08/96 Amendment 0m mmom
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{ QPTR
. 3.2.4

3.2 POWER DISTRIBUTION LIMITS

3.2.4 QUADRANT POWER TILT RATIO (QPTR)

LC0 3.2.4 The QPTR shall be s 1.02.
.

APPLICABILITY: MODE 1 with THERMAL P0'ii2 > 50% RTP and with the OPDMS
inoperable.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

2
A. QPTR not within A.1 Reduce THERMAL POWER E hours

limit. a 3% from RTP for each
1% of QPTR > 1.00. 575 S.2 9

'' l

AND

A.2 Perform SR 3.2.4.1 and Once per
reduce THERMAL POWER 7# hours

u a 3% from RTP for each / 2.
1% of QPTR > 1.00. I

AND

A.3 Perform SR 3.2 l.1 and 24 hours
SR 3.2.2.1.

AND
AND

Once per 7 days
thereafter |

|

(continued)

|

' ,

h AP600 3.2-10 08/96 Amendment 0
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QPTR
3.2.4

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

|
i

| A. (continued) A.4 Reevaiuate safety Prior to
analyses and confirm increasing
results remain valid THERMAL POWER
for duration of above the limit
operation under this of Required
condition. Action A.1

: AND

A.5 -------NOTE---------
Perforra Required Action .

A.5 only after Required
Action A.4 is

| completed.
.....................

|

| Calibrate excore Prior to
| detectors to show zero increasing
| QPTR. THERMAL POWER

| above the limit
! AND of Required
| Action A.1~

A.6 ---------NOTE--------
Perform Required Action
A.6 only after Required
Action A.5 is
completed.

,
.....................

Perform SR 3.2.1.1 and Within 24 hours
SR 3.2.2.1. after reaching

RTP

OR

! Within 48 hours
i after

increasing
THERMAL POWER
above the limit
of Required
Action A.1

;

(continued)

.

( AP600 3.2-11 08/96 Amendment 0
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3.2.4

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

+
B. Required Action and B.l' Reduce THERMAL POWER to # hours

associated Completion s 50% RTP.
Time not met.- m J. 29

8/
L

:

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.2.4.1 -----------------NOTE-----------------
With one power range channel inoperable
and THERMAL POWER < 75% RTP, the 3 75
remaining three power range channels can
be used for calculating QPTR. sA 52.#,/
......................................

u
Verify QPTR within limit by calculation 7 days

AND M

Onc with n
24' ours andj
every hours
thereafter with
the QPTR alarm
inoperable

~|

(continued)
.

|
1

i

1

i

h AP600 3.2-12 08/96 Amendment 0AMPi nestepec\10030204.r06-000606
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QPTR
3.2.4

SURVEILLANCE REQUIREMENTS (continued)

I SURVEILLANCE FREQUENCY
i

SR 3.2.4.2 ------------------NOTE---------------- .

Only required to be performed if one !Dpower range channel is inoperable with i

| THERMAL POWER a: 75% RTP. SR 12.9.2 I
,

|
........................................

|

| Verify QPTR is within limit using a ## nce withinO
minimum of 4 symmetric pairs of fixed 1K hours
incore detectors.

AND
| |2-
| 3( hours
! thereafter

i
I

i

:

u

!

I

|
|

|

|

.

|

I

l

;

;

'
1

AP600 3.2-13 08/96 Amendment 0
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> 3.2.5 |
1

3.2 POWER DISTRIBUTION LIMITS
|

3.2.5 OPDMS-Monitored Power Distribution Parameters

'
LCO 3.2.5 The following parameters shall not exceed their operating ;

limits as specified in the COLR:

a. Peak kw/ft(Z) I

b. FL I
c. DNBR. 1

APPLICABILITY: MODE 1 with THERMAL POWER > 50% RTP with OPDMS OPERABLE.

ACTIONS |-

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more of the A.1 Restore all parameters I hour
parameters a. through to within limits.
c. above not within

.

!
limits.a

j

B. Required Action and B.1 ---------NOTE---------
associated Completion If the power distri-
Time not met, bution parameters are -

restored to within their
limits while power is |
being reduced, operation I

may continue at the j

power level where this
occurs, i

......................

'
Reduce THERMAL POWER to 4 hours
<50% RTP.

!

l

!

l
!

h AP600 3.2-14 08/96 Amendment 0 1
1
i

!



, _ _. .. . _ _ _ . _ _ . . . . _ . .. .. . ._.

3.2.5

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.2.5.1 Verify the parameters a. through c. to 24 hours with
l be within their limits. OPDMS alarms
! OPERABLE -

12 hours with ;
I

1

!
OPDMS alarms
inoperable

|

!

i

|

| !

u

|

|
|

!

!

!

,

, f l , _ ,,,, 3.2-15 08/96 Amendment 0
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RTS Instrumentation
3.3.1

! 3.3 INSTRUMENTATION

3.3.1 Reactor Trip System (RTS) Instrumentation

LC0 3.3.1 The RTS instrumentation for each Function in Table 3.3.1-1
shall be OPERABLE.

.

APPLICABILITY: According to Table 3.3.1-1. |

I

i
| ACTIONS i

I

.....................................-NOTE-------------------------------------
Separate Condition entry is allowed for each inoperable Function.
...............................................................................

|

|

CONDITION REQUIRED ACTION COMPLETION TIME
,

1

A. One or more Functions A.1 Enter the Condition Immediately
with one or more referenced in ;

required channels Table 3.3.1-1 for the i2.,

inoperable. channel (s),

i 44 srs
B. One manual initiation B.1 Restore manual initiation 7/ hours 5.

j device inoperable. device to OPERABLE status,

@i

|

Verify manual initia on
devices, equivale to R Lcs
he control r devices,

i he Remote utdown
Work tion re OPERABLE
and a cated operator
who is n tinuous
c ication ith the
co rol room is ationed

the devices.

M
2. 59

B .J .1 Be in MODE 3. pd hours

! AND
'

(continued)
!

AP600 3.3-1 08/96 Amendment 0
M01h\18030301/04ce1308

,



'

j RTS Instrumentation
- 3.3.1

ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME

_

2. SS srs
5

B. (continued) B.I.2 Open reactor trip 96 hours
breakers (RTBs).

.

.ps s TS
C. One manual initiation C.1 Restore manual W hours C--

device inoperable. initiation device to
OPERABLE status.

OR
~ M
C.2 Open RTBs. Jf hours

57S12. #
D. One required Power D.1.1 Reduce THERMAL POWER to # hours

Range Neutron s 75% RTP.
Flux-High channel
inoperable. AND

apats# 4
"

D.I.2 Place inoperable # hourss

H channel (s) in bypass.
EL S. ( ,e--

O.).3 M dB M (Y S *
'

8 44 AL 3
CJ4WFA. #5
PMcEO W OR

' -

6th rosT .
0.2.1.) Place inoperable ghours

D2 8 ^gannel(s) in bypass.0AND

-------------NOTE-------------
Only required to be performed
when OPDMS is inoperable and
the Power Range Neutron Flux
input to QPTR is inoperable.
..............................

D.2.2 Perform SR 3.2.4.2 Once per
(QPTR verification). 12 hours

AND--
(continued)

b AP600 3.3-2 08/96 Amendment 0
mi u.oxxio.4eixe l
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RTS Instrumentation
3.3.1

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

s7s
#D. (continued) 0.2.3 ^vstore l of 4 w annels 100 hea, a

LU vrLMDLL SLa Lus.'

OR
~

I t.
D.3 Be in MODE 3. IM hours

S75
g/ hoursE. One required channel E.1.1 Place inoperable f

| inoperable. channel (s) in bypass.
! M

E. I. 2. f- MS
41^ _"l.i.,s,ilm.fi$!".""I"i 100 h"

m ....

ORw.we nem,w -

I '#A"E #k ,,
3 E.2 Be 'in MODE 3. R6 hoursr5 PAdcE# /4/dyMf55.

.

I 1 SD
l F. THERMAL POWER between F.1.1 Place inoperable g hours #
'

P-6 and P-10, one channel (s) in bypass,
required Intermediate spr
Range Neutron Flux
channel inoperable. 6 /.2_g 2 @ RAS

T.I. .tatere 0 er 4 d ennels 100 heure-
t: OPEPABLE statur-

, OR
!

-

2.
! F.2 Reduce THERMAL POWER to ghours
j < P-6.

'
,

2
| F.3 Increase THERMAL POWER ghours
j to > P-10.

(continued)
.

!

1

b AP600 3.3-3 08/96 Amendment 0AP01weeneses\10030301/06400298
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3.3.1

ACTIORS (continued)

CONDITION REQUIRn ACTION COMPLETION TIME

'
1 sTs

G. THERMAL POWER between G.1 Suspend operations Immediately G
,

| P-6 and P-10, two involving positive
required Intermediate reactivity additions.

'

Range Neutron Flux
channels inoperable. AND

L
G.2 Reduce THERMAL POWER to 8 hours

< P-6.

s7.5 [
H. THERMAL POWER < P-6, H.1 Restore 3 of 4 channels Prior to #

one required to OPERABLE status. increasing
Intermediate Range THERMAL POWER
Neutron Flux to > P-6
chan.nel inoperable,

ired Source I.1 P1 ace - inoperable
Range Neu Flux channel (s) in bypass.

" channel inoper .

-

AND

kFfb9CE Ws7d NM I.2 ore 3 of 4 channels 168 hours
C N #8W8M Z to RABLE status. |

,

q

0.8

I.3 Increase THERMAL P0 8 hours |
to > ?-6.

'

J. than one J.1 Suspend operations Iw3di44cly
f6/lMg} equi ource Range involving positive / -

deutron Flui. nnel reactivity a -

-

peu)W$ janoperable.\ g
.2 Ope s. Immediately

Required Action
associated pletion AND
Time ondition I

met.
tinued)

_

%

h AP600 3.3-4 08/96 Amendment 0
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|

i

|

.

INSERT LCO 3.3.1

|

GTS
!

I. One recuired Source 1.1 Suspend operations Immediately I
Range heutron Flux involving positive
channel inoperable, reactivity additions.

.

573
J. Two required Source J.1 Open RTBs. Immediately J;

Range Neutron Flux
,

| channels inoperable.
.

!.

| w 1
I

|

|

|

.

|

|

!

f

I

i
_ , _ _



h LMnJns8rumenLEala on i
J 3.3.1 l

!

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

* J. ntinued) J.3 Close unborated water ur
source isolation
valves.

I

J.4 SR 3.1.1.1 (SDM 1 hour
verific n). l

AND '

Once per )
!

N 2 hours
thereafter

.

EG !
*

K. One required channel K.1.1 Place inoperable 'nours M
inoperable. channel (s) in bypass.

Wk ,
k. I .2. (oW
t.1. A : tere ? Of 4 uiannessa ..e los noun

t CPE"J,0LE d atus.

OR I
-

/ 2. .

#NE #"#D'O K.2 Reduce THERMAL POWER to 176 hours
'^# " # # ^ # < P-10' .

ft.4cse oa) 91/W:ss.

c ms
L. One required channel L.1.1 Place inoperable ghours #

inoperable . channel (s) in bypass.

f /d4A5
~

L./.2
-l.l.s,. R65 tere 3 Of '. chasiriels 166 sivur 5 -

--to-CPERABLE 5tetu:.

OR
- /C
L.2 Reduce THERMAL POWER to J76 hours

< P-8.

(continued)

h AP600 3.3-5 08/96 Amendment 0
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RTS Instrumentation
| 3.3.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME
t

STS
I M. One required H.I.; Ples, , ,,v y,, iy; , - e 5:;7: qh
i channel / division th ---1res/d4,4,4- >a

j inoperable. Ih~bijdii"''''''"'''
,

.AND--
C.

! M.l ti Restore 3 of 4 466- hoursf
channels / divisions to
OPERABLE status.

OB -

/2.
M.2 Be in MODE 3. 476- hours

ST3
N. One required channel N.1 Verify the interlocks I hour 3 stiinoperable, are in required state

for existing plant
conditions.

**
OR
-

y .

N.2.1 Place the functions ji hours
associated with
inoperable interlocks
in bypass.

-4WEL
.i

.

"
. 2.2 " ster: 3 cf 4 400 hcars-

4riterle ds te OP:"AOLEn

:t;tus.

- OR
~

/3.

N.3 Be in MODE 3. +7& hours

(continued)
P

1
l

!
i

i
I

(!)AP600 3.3-6 08/96 Amendment 0AP01)seeruser\10030901 J06000294



RTS Instrumentation) 3.3.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

srs
0. One required channel 0.1 Verify the interlocks I hour T#6

inoperable. are in required state
for existing plant
conditions.

OR
'7

-

0.2.1 Place the functions g hours
associated with-

inoperable interlocks
in bypass.

-ANB-

A S S Dne+n n S mf A ifo Lan.c

interlocks to 0" "J"L
:t:to.

OR
~

/3
0.3 Be in MODE 2. 4ffr hours

a

NWoo
P. One required division P.1.1 Open inoperable RTB in 8 hours pe544

inoperable. one division. ME<En<Ed

. * ,4
2 &

',.l.2 "6stGT6 3 vi 4 ' 150 hours-"

divisicns to OPEPf.BLE-
-

.s.tates .

95
19

P.2.1 Be in MODE 3, 4, or 5. .176 hours'

>

AND

P.2.2 Open RTBs. hours

Q . 74)Q RE Q w AC 0 (_p,y gg_,g .,sgy gg_q,,ggg:7 ; (continued)Dses m s suapsesass~ pmmoNs To
OP5gA6LE STA7ws . S'IS

P-.

.o_&

_
G.2..IBE 14 more 3,4,onS. 7 #wtT

AWD
p . t . 2. OPEA/ RY$s- 7 Huern.3@ M b , ,,,, 3.3-7 08/96 Amendment 0

m, ,.
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INSERT LCO 3.3.1

1 GTS
S. One recuired Source S.1 Restore required 48 hours K

Range heutron Flux channel to OPERABLE
|

channel inoperable. status.

@
S.2 Open RTBs. 49 hours

|
!

: STS
T. Required Source T.1 Suspend operations Immediately L,

| Range Neutron Flux involving positive
channel [(s)] reactivity additions.
inoperable.

AND;

!

| T.2 Close unborated water 1 hour.
; source isolation
| valves.
!

| AND

T.3 Perform SR 3.1.1.1. I hour

l' AND

Once per
12 hours
thereafter

4

!

|

|

:
,



} RTS Instrumentation
3.3.1 !

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

1
,

Q. trip mechanism 0.1.1 Open inoperable RTB in 8 hour i

inop le on one onse division. I

required !

AND l

.2 Restore 3 4 .168 hours
divi s to OPERABLE

s.

-

176 hours
Q.2.1 Be in MODE 3, 4, .

AND
17 urs

Q.2.2 Open RTBs.

573
R. One required channel / -R .1.1 Pl.cw ;rcperdh -0 hears C.

division inoperable, rh r.r.cl/diw;5ivu hi
" lype::.

A kin
--,a

R.I.2 Restore 3 of 4 lht!f hoursi

channels / divisions to
OPERABLE status.

OR
~ 49
R.2 Open RTBs. JM hours

A-

IUSELT NED,

ccMe mons SkT

AP600 3.3-8 08/96 Amendment 0
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j RTS Instrumentation
3.3.1 l

SURVEILLANCE RFQUIREMENTS

..................................---NOTE------ -...--...---------------------

Refer to Table 3.3.1-1 to determine which SRs apply for each RTS Function.
..............................................................................

SURVEILLANCE FREQUENCY .

s7 5 75
SR 3.3.1.1 Perform CHANNEL CHECK. 2(hours SRI'5. I I

SR 3.3.1.2 -------------------NOTES---------------
1. Adjust nuclear instrument channel in

the Protection and Safety Monitoring
System (PMS) if absolute difference
is > 2% RTP.

12
2. Required to be met within-24-hours

after reaching 15% RTP.

3. If the calorimetric heat balance is
< 70% RTP, and if the nuclear
instrumentation channel indicateda power is:

a. lower than the calorimetric
measurement by > 2%, then adjust
the nuclear instrumentation
channel upward to match the
calorimetric measurement.

b. higher than the calorimetric
measurement, then no adjustment
is required.

..........................____.........

Compare results of calorimetric heat 24 hours
balance to nuclear instrument channel in
PMS output.

'

(continued)

h AP600 3.3-9 08/96 Amendment 0mi - u.omoi.me.on.
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~^ RTS Instrumentation
~

J 3.3.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

a

SR 3.3.1.3 -------------------NOTES---------------
1. Adjust nuclear instrument channel in

PMS if absolute difference is a: 3% -

AFD. /S

2. Required to be et within 24 hours
after reaching hee % RTP.

.......................................

Compare results of the incore detector 31 effective
measurements to PMS AXIAL FLUX full power days
DIFFERENCE. (EFPD)

SR 3.3.1.4 -------------------NOTE-----------------
Required to be met within 24 hours after
reaching 50% RTP.
........................................

Calibrate excore channels to incore 92 EFPD
detector measurements.~

'

; SR 3.3.1.5 Perform RTCOT. ' ' ,;s 24 months
'

q_

.

SR 3.3.1.6 Perform TAD 0T. 92 days " ' . -

SR 3.3.1.7 -------------------NOTE----------------

( This test shall include verification
that the time constants are adjusted to
the prescribed values.
.......................................

Perform CHANNEL CALIBRATION. 24 months

(continued)

|

|

1

(5)AP600 3.3-10 08/96 Amendment 0uen uanum.m. mon.

|

l
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) RTS Instrumentation
3.3.1

SURVEILLANCE REQUIREMENTS (continued)

i SURVEILLANCE FREQUENCY

|

L
! SR 3.3.1.8 -------------'-----NOTE-----------------

| The neutron detectors may be' excluded
i from the CHANNEL CALIBRATION.
.

:

Perform CHANNEL CALIBRATION. 24 months

|

SR 3.3.1.9 Perform CHANNEL CALIBRATION. 24 months

|
|

| SR 3.3.1.10 Perform TADOT. 24 months

SR 3.3.1.11 -------------------NOTE-----------------
Neutron detectors are exempt from
response time testing.

| u ........................................

!

Verify RTS RESPONSE TIME is within 24 months on a
limits. STAGGERED TEST

,
BASIS

|

!

'

,

L .

(!IAP600 3.3-11 08/96 Amendment 0
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~ _ _ _ . RTS Instrumentation-
_-.. ._ .. .

3.3.1

Table 3.3.1 1 (page 1 of 5)
Reactor Trip system InstrJnentation |

|

l

REQUIRED

APPLICASLE CHANNELS / SURVEILLANCE WOMINAL TRIP
> FUNCTION MODES DIVISIONS CONDITIONS REQUIREMENTS SETPOINT

1. Manuel Reactor Trip 1,2 2 a st 3.3.1.10 N/A

3(a) 4(a) $(s) 2 C SR 3.3.1.10 N/A, ,

2. Power Range Neutron Flux

a. High setpoint 1,2 3 D sa 3.3.1.1 [s 118% RTP)
sa 3.3.1.2
sa 3.3.1.5

b. ' Low setpoint 1(b) 2 3 E st 3.3.1.1 (s 351 RTP) I
,

sa 3.3.1.5 |
3. Power Range Neutron Flux 1,2 3 E st 3.3.1.1 t s 5.0% RTP

Migh Positive Rate SR 3.3.1.5 with time j
constant 1

at 2 sec*] j
4. Intermediate Range Neutron 1(b) 2(C) 3 F,G SR 3.3.1.1 ts 25% RTP*] |,

Flux SR 3.3.1.5

2(d) 3 N sR 3.3.1.1 [s 25% RTP*]
SR 3.3.1.5

5. Source Range Neutron Flux 2(d) 3 I,J sR 3.3.1.1 Is 1.0E5 eps*)
Nigh Setpoint 3(a) 4(a) 5(*) 7 SR 3.3.1.5, , 3

3(*),4('),5(') 1 /7' st 3.3.1.1 N/A
]

'
1

(continued) |

(a) With Reactor Trip sreakers (RTBs) closed and Plant Control System capable of rod withdrawal.
!

|
(b) selow the P 10 (Power Range Neutron Flux) interlocks.

(c) Above the P 6 (Intermediate Range Neutron Flux) interlocks.

(d) selow the P 6 (Intermediate Range Neutron Flux) interlocks.

(e) With RTss open. In this condition, source Range Function does not provide reactor trip but does
provide indication.

[ Reviewer Note: The values specified in brackets in the Nominal Trip setpoint coltam are the SSAR
Chapter 15 safety analysis values and are included for reviewer information only.

The values specified in brackets followed by " * " in the Nominal Trip setpoint coltann are typical values *

i for the Function. No credit was asstaned for these Functions (typically diverse trips /actuations) in the
SSAR Chapter 15 safety analyses and no safety analysis value is available.

In all cases, the values specified in brackets must be replaced, following the plant specific setpoint
study, with the actual Nominal Trip Setpoints. Upon selection of the plant specific instrtanentation, the
Nominal Trip Setpoints will be calculated in accordance with the setpoint methodology described in
WCAP 14606. The plant specific setpoint calculations will reflect the latest licensing analysis / design
basis and may incorporate NRC accepted leprovements in setpoint methodology.]

h AP600 3.3-12 08/96 Amendment 0
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RTS Instrumentation
3.3.1

l

l

Table 3.3.1 1 (pose 2 of 5)
Reactor Trip system Instrumentation

. . . . .

. . .. .. _

REQUIRED
APPLICABLE CHANNELS / suRVE!LLANCE NOMINAL TRIP

FUNCTION MODES DIVISIONS CONDITIONS REQUIREMENTS SETPolNT

6. Overtemperature AT 1,2 3 E CR 3.3.1.1 [ Refer to
r SR 3.3.1.3 Note 1
'

SR 3.3.1.4 (Page 3.3-16))
i sa 3.3.1.5
| sa 3.3.1.9

! 7. Overpower AT 1,2 3 E st 3.3.1.1 (Refer to, -

| st 3.3.1.3 Note 2
-

st 3.3.1.4 (Page 3.3 16))
sa 3.3.1.5
sa 3.3.1.9

8. Pressurizer Pressure

e. Low setpoint 1(f) 3 K SR 3.3.1.1 tm 1785 osis)
sa 3.3.1.5

' sa 3.3.1.7
| b. Nigh setpoint 1,2 3 E sa 3.3.1.1 (s 2445 ps!g)
|

- SR 3.3.1.5
SR 3.3.1.7

| 9. Pressurizer Water Level - 1(f) 3 K SR 3.3.1.1 |$ 92%*)
| High 3 SR 3.3.1.5
| SR 3.3.1.7

10. Reactor Coolant Flow - Low

e. Single Cold Leg 1(8) 3/ cold leg L SR 3.3.1.1 tm 87%III)
sR 3.3.1.5
SR 3.3.1.7

b. Two Cold Legs 1(h) 3/ cold leg K SR 3.3.1.1 [a 87%(I))
SR 3.3.1.5
SR 3.3.1.7

.

| (continued)

(f) Above the P 10 (Power Range Neutron Flux) interlock.

(g) Above the P 8 (Power Range Neutron Flux) interlock.

| (h) Above the P 10 (Power Range Neutron Flux) interlock and below the P 8 (Power Range
| Neutron Flux) interlock.

( (1) Percent of thermal design flow.
;

|

|

|
f

b AP600 3.3-13 08/96 Amendment 0
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( RTS Instrumentation 1
1) 3.3.1

I

|

l

| Table 3.3.1 1 (page 3 of 5)

| Reactor Trip system Instrumentation
i

. .. ._

j
.

.

' REQUIRED l

APPLICABLE CHANWELS/ SURVEILLANCE NOMINAL TRIP I
'

FUNCTION MODES DIVis10NS CONDITIONS REQUIREMENTS SETPolNT |

11. Reactor Coolant Pulp
(RCP) Bearing Water |
Touperature - High I

1 9) ';,/RCP L SR 3.3.1.1 Q 320*F*] |Ia. Single Pulp
SR 3.3.1.5 .I

! SR 3.3.1.7
. b. Two Pumps 1(h) 3/RCP K SR 3.3.1.1 [1 320'F*] |

f SR 3.3.1.5
| st 3.3.1.7

| 12. RCP speed - Low 1(f) 3 K sR 3.3.1.1 Q 90%)
i sa 3.3.1.5
,

SR 3.3.1.7
.

13. steam Generator (sG) 1,2 3/sG E $R 3.3.1.1 != 45000 lbm)
Narrow Range Water SR 3.3.1.5

| Level - Low SR 3.3.1.7
K

14. Steam Generator (SG) 1,2Y) 3/sG E SR 3.3.1.1 (s95%) )

Narrow Range Water SR 3.3.1.5
Levet - High 2 SR 3.3.1.7

15. SafelNards Actuation,

input from Engineered
safety Feature Actuation
system

a. Manual 1, 2 2 B SR 3.3.1.10 N/A

b. Automatic 1, 2 3 M SR 3.3.1.10 N/A

*
(continued)

(f) Above the P 10 (Power Range Neutron Flux) interlock.

(g) Above the P 8 (Power Range Neutron Flux) interlock.

(h) Abovs the P 10 (Power Range Neutron Flux) interlock and below the P 8 (Power Range
Neutron Flux) interlock.

$
(/) Above the P 11 (Pressurizer Pressure) interlock.

.

I
1
(
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1( RTS Instrumentation !
J 3.3.1

1

Table 3.3.1 1 (page 4 of 5)
Reactor Trip System Instrumentation

REQUIRED
APPLICABLE CHANNELS / SURVEILLANCE WOMINAL TRIP

FUNCT!DN MODES DIVISIONS CONLITIONS REQUIREMENTS SETPOINT

l

I 16. Reactor Trip System
} Interlocks

a. Intermediate Range 2 3 N SR 3.3.1.5 (a: 1E 10 amps)
Woutron Flux. P 6

b. Power Range Woutron 1 3 o SR 3.3.1.5 (s 48% RTP)
Flux, P-8

c. Power Range Neutron 1,2 3 N SR 3.3.1.5 (10% RTP)
Flux, P 10

d. Pressurizer Pressure, 1,2 3 N SR 3.3.1.5 (s 1970 psis)
P 11 .J

17. Reactor Trip areakers 1,2 3 divisions P% SR 3.3.1.6 N/A
with 2 RTes

3(l) 4(l) 5(l) per division, ,

18. Reactor Trip Breaker 1,2 1 each per / SR 3.3.1.6 N/A j
(RTB) Undervoltage ard RTB f7k i

Shunt Trip Mechanisms 3(I) 4(l) 5(l) mechanism I, ,

for required
RTBS

19. Automatic Trip Logie 1,2 (J/ ,M SR 3.3.1.5 N/A

3(3) 4(3) 5(3) 3 R SR 3.3.1.5 N/A ), ,

a A D5 57 % ES I; 2
3

20. ... . , _ _ . , _ - 1,2 3 M SR 3.3.1.10 N/A
-

M E [ If6 4 M 3(l) 4(l) 5(l) 3 R SR 3.3.1.10 N/A, ,

21. Core Makeup Tank 1,2 3 M SR 3.3.1.10 N/A
Actuation

3(3) 4(l) 5(3) 3 R SR 3.3.1.10 N/A, ,

.

'

(I) With Reactor Trip Breakers closed and Plant Control System capable of rod withdrawal.

|

|

h AP600 3.3-15 08/96 Amendment 0
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} RTS Instrumentation
- 3.3.1

Table 3.3.1 1 (page 5 of 5)
Reactor Trip System Instrumentation

Note it Overtemperature AT

>

K,-K, ( 1 + r,s )(T -T'}+C,( P -P') - f,( A I )
*AT SAT,' '

(1 + r,s)

i

Wheret AT is measured RCS AT, 'F. |
AT, is the indicated AT at RATED THERMAL POWER, 'F.
s is the Laplace transforin operator, sec'.
T is the measured RCS average temperature, 'F.
T' is the indicated T., at 100% RTP, 'F.

P is the measured pressurizer pressure, psig.
P' is the nominal RCS eperating pressure, 2235 pais, '

K, 5 2.1 K, = 0.03/'F K, = 0.002/psis
r, a 33 see r, s 4 sec
r. = 0 see r, = 0 see

f,( AI) = 0.0% / 1 inhen g - g < -1% RTP
4.915% / XC(g g) + 1's when 3 g a 1% RTP

Where q and g are percent RTP in ...e upper and lower halves of the core respectively, and I

q + g is the tqtal THERMAL POWER in percent RTP.
|

Note 2: Overnower AT
a

#'
AT sA T,' K, 5,1 + r,sT -K,(T -T")-f,( AI )

' 8

(1 + r,s )

Where AT is measured RCS AT, 'F.
AT, is the indicated AT at RATED THERMAL POWER, 'F.
s is the Laplace transform operator, sec'.
T is the measured RCS average temperature, 'F.
T'' is the indicated T., at 100% RTP, 'F.
K, s 1.145 K, a 0.02/'F for increasing T., K, a 0.00219/'F when T > T''

0/'F for decreasing T , 0/*F when T s T8'
r, a 10 see r, = 0 see r, = 0 see

f,(AI) = 0% of RTP for all AI.

b AP600 3.3-16 08/96 Amendment 0
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3.3 INSTRUMENTATION

3.3.2 Engineered Safety Feature Actuation System (ESFAS) Instrumentation
|

|

LCO 3.3.2
The ESFAS instrumentation for each function in Table 3.3.2-1| shall be OPERABLE.

i

APPLICABILITY: According to Table 3.3.2-1.
|

ACTIONS

...................................-NOTE------------------------.------- -....
| Separate condition entry is allowed for each Function.

..............................................................................
CONDITION REQUIRED ACTION COMPLETION TIME|

A. One or more Functions A.1 Enter the Condition Immediately
| with one or more referenced in! required channels or Table 3.3.2-1 for thedivisions inoperable. channel (s) or

division (s).
:

98 ts75B. One manual initiation B.1 Restore manual }(hours 8device inoperable. initiation device to
OPERABLE status,

t
.: '!:rify ;r.;;l 7: 5: r:

|
4-iti: tier, d:vi:::,

- . . . . , . . . , _ _ - . .

wwwiv.esus 6v snu

;;r.trel ree; devices,
-in th; .c,T.ete__.. ,__

i
eu...;_.- u__

r.!- ';;""n. " 7,' ".! : 5 ' ._' "". or un umu nu

dedicet;d ;p;r;ter
; ah; is ir, ;;r.tir,ueus-
: -:::: ric: tier. with

th; ;;rtr;l r;;; i:
| statier;d et th;

.

dev! en

OB
;<

(continued):

j N-
s

h AP600 3.3-17
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m '

ACTIONS (continued) i
1

CONDITION REQUIRED ACTION COMPLET10N TIME !
l

2 .54' 55 I

B. (continued) B.8.1 Be in MODE 3. 86 hours 8

9
AND l
~

2- 72 IB j.2 Be in MODE 4x Wa# M pthours |w4 recuso av W \RWs.

4 srs
C. All Engineered Safety C.1 Restore 1 Actuation Plhours '

Features Actuation Subsystem in the
Cabinets (ESFACs) ir perable division
battery backed logic to OPERABLE status,
groups in one
division inoperable. @

12.
C.2.1 Be in MODE 3. S6 hours

- AND
C +2

C.2.2 BeinMODE/. P(Ihours

_

575
D. One required D.1 Verify the interlocks I hour L_

interlock inoperable. are in the required
state for existing
plant conditions.

OR-

7
D.2/ Place any functions p' hours

associated with
inoperable interlocks
in bypass.

-AN9-

D.2.2 P,0:ter: Ster 10:k te '58 h:r:
TPEP.^.S'.E :!:t= .'

M

(continued)

t
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3.3.2

ACTIONS (continued).

CONDITION REQUIRED ACTION COMPLETION TIME1

7 575
D. (continued) 0.3.1 Be in MODE 3. 12tihours '

| AND

13
D.3.2 Be in MODE 4. Mr2 hours

.

i

g srs
| E. One channel E.1 Place channel in a' hours D
| inoperable. trip.

1

[ WJ
F. One required channel F.1 Place channel in J hours f

inoperable. bypass.

N&

-T.2.1 Restere darrel te 168 |,vui s
O'[ZCLE statua.

_0g

12.

F.2.f.1 Be in MODE 3. I?tihoursw

AND

/&
F.2.f.2 Be in MODE 4. IBf hours

6 575
G. All battery backed G.1 Restore 1 Functional 7'l hours C

logic groups in one Logic Subsystem in
4

Protection Logic the inoperable
Cabinet (PLC) cabinet to OPERABLE
inoperable status.

|
0.8

/ Z.
G.2.1 Be in MODE 3. Sd hours

AND

5 +1
G.2.2 BeinMODEf. p(Ihours,

.

(continued)
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3.3.2

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
,

ct2FS
H. One channel H.1 Restore channel to 72 hours "[[ginoperable. OPERABLE status,

c., gw3;
OR

.1

H.2 Suspend movement of
irradiated fuel 72 hours
assemblies.

/(hours1. One required channel I.lg Place channel in #
inoperable. bypass.

-M&-

I.2.1 "eatere d,a,wiel te 100 livu, a
i

s

-0"E".^"LE :t;tue.

OR
~

-

12. i

I.2% Be in MODE 3. Ptf hours ,-

w

$75
J. One manual initiation J.1 Restore manual Me O

channel inoperable. initiation channel to ?(hours
OPERABLE status.

0_R

J.2 Initiate action to be 4"i
in MODE 5 with RCS Thours
open and visible
level in pressurizer'.

(continued)

.
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3 3.2
|

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

3 73
K. All ESFAC battery K.1 Restore 1 Actuation 72 hours ~ ##

backed logic groups Subsystem in the
.

in one division inoperable division
inoperable. to OPERABLE status.

| OE
|

K.2.1 If in MODE 5 with the 72 hours
,

'

Reactor Coolant
System (RCS) open and
level not visible in

, pressurizer, initiate
| action to be in

MODE 5 with RCS open
and vir.ible level in
pressu izer.

AND

| K.2.2 If in MODE 5, isolate 72 hours; the flow path from
| the demineralized
," water storage tank to

the RCS by use of at
least one closed and
de-activated
automatic valve or

i
closed manual valve.

AND

K.2.3 If in MODE 6 with 72 hours-
upper internals in
place and cavity

| 1evel less than full,'

initiate action to be
l

in MODE 6 with the *

| upper internals
' removed and the

cavity full.

AND
,

!
.

K.2.4 Suspend positive 72 hours
reactivity additions.

a
, f

i (cortinued). ( ' .,
1
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3.3.2

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TlHE

57S
L. All battery backed L1 Restore 1 Functional 72 hours " dV'''#

logic groups in one Logic Subsystem in -

PLC inoperable. the inoperable
cabinet to OPERABLE
status.

OB

L.2.1 If in MODE 5 with RCS 72 hours
open and level not
visible in

:
pressurizer, initiate

action to be in !
4

MODE 5 with RCS open I

and visible level in
pressurizer.

AND

L.2.2 If in MODE 5, isolate 72 hours
the. flow path from
the demineralized
water storage tank to*'~
the RCS by use of at
least one closed and
deactivated automatic
valve or closed
manual valve.

AND
'

a

L.2.3 If in MODE 6 with 72 hours4

upper internals in
place and cavity
level less than full,
initiate action to be
in MODE 6 with the

.

upper internals
removed and the
cavity full.

AND

(continu-?)
. _ _ _ .

.

i
*

.-

(!)AP600 3.3-22
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-. ..
.

3.3.2

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
1

L. (continued) L.2.4 Suspend positive 72 hours !reactivity additions. I

4 :575
M. One required channel M.1.% Place channel in Ji' hours #6#Einoperable. bypass.

.

ANO.

" 2.1 P;;;ter; ch;r.r.;1 t; 100 he,.ca !
..

q OP:PJ,0L .t:.t u . .
.

.os rE - - - - -
OR

pto a P M W 5) M *r BE ?' /y-
paisaarso wrGemtrne,un.y M.2 1 Isolate the flow path IM!r hours

! MosNWWE defnrlizedwater '

~ TO9 * _. - . storage tank to theO'

'

RCS by use of at
least one closed and;( de-activated

* w automatic valve or'

closed manual valve.
)
< ,

(continued)

.

.
.

.,

.
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ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

[ hours M
N. One required channel N.1 Place channel in - ###

4 inoperable. bypass.

AND

168 hours
N.2.1 Restore channel to

OPERABLE status.

08
168 hours

N.2.2.1 If in MODE 5 with RCS
open and levci not
visible in
pressurizer, initiate

action to be in MODE
5 with RCS open and
visible level in i
pressurizer.

)
l

AND
|

N.2.2.2 'If in MODE 6 with
upper internals in"
place and cavity
level less than full,
initiate action to be
in MODE 6 with the
upper internals

removed and the -

cavity full.

AND I

168 hours
N.2.2.3 Suspend positive

,reactivity additions.
|
,

!

(continued)
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} 3.3.2

ACTIONS (continued)_.

! CONDITION REQUIRED ACTION COMPLETION TIME

$75
0. One manual initiation 0.1 Restore manual 72 hours - d'^'8

device inoperable. initiation device to:
'

OPERABLE status.

0.R

0.2.1 If in MODE 5 with RCS 72 hours
open and level not
visible ini

| pressurizer, initiate
! action to be in MODE
; 5 with RCS open and~

visible level in '

pressurizer.

AND
:

, 0.2.2 If in MODE 6 with 72 hours
i upper internals in

place and' cavity
level less than full,
initiate action to be

; in MODE 6 with the
upper internals
removed and the
cavity full.

AND

0.2.3 Suspend positive 72 hours :
; reactivity additions.

(continued)

i

l -|

|
{

|

,

'

,,

d
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3.3.2
|

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

P. One manual initiation P.1 Restore manual 72 hours
| device inoperable. initiation device to

OPERABLE status.

OB

P.2.1 If in MODE 5 initiate 72 hours
action to be in MODE
5 with the RCS intact
and visible level in
pressurizer.

-

AND

P.2.2 If in MODE 6 with 72 hours
upper internals in
place and cavity

;

level less than full, 1

initiate action to be |

in MODE 6 with the
upper internals
removed and the -

!'cavity full. jw

AND

|P.2.3 Suspend positive 72 hours i

reactivity additions.

(continued)

|

|

.

I
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) 3.3.2
1

ACTIONS (continued)
!

CONDITION -REQUIRED ACTION COMPLETION TIME

6, STS It Q. One required channel Q.1 Place channel in # hours -#WE '

) inoperable. trip.

AND

1

Q.2.1 Restore channel to 72 hours |
OPERABLE status.

0.8 l

Q.2.2.1 If in MODE 5 initiate 72 hours
action to be in MODE !
5 with the RCS intact I

and visible level in
pressurizer.

i
- MD

"

72 hours )Q.2.2.2 If in MODE 6 with,

1 .

upper internals in- !
place and cavity I

.

level less than full,;

,

. initiate action to be i
' ~

|
in MODE 6 with the '

upper internals^

removed and the
! cavity full.

:
AND

72 hours
Q.2.2.3 Suspend positive

reactivity additions.

(continued)

(. .
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3.3.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

f. s7s I

R. One channel R.1 Place channel in 4 hours ~ N ''' '
inoperable. bypass.

M

" 2.1 "g g' g,;{.en{.el te 100 hou ,..

. , -- u ,,.....

_OR

R.2./ Initiate action to be 168 hours
in MODE 5 with RCS
open and visible
level in pressurizer.

S. One required channel S.I.E Place channel in hours %ginoperable. bypass.
;

1

-ANO-
|

S.2.1 ";;t;r; ch;nnel to 10" h;;r;m
0^:"v'0LC ;tetu:.

0_B
12-

S.2.V.1 Be in MODE tp LM hours

AND

So
S.2./.2 Be in MODE 4 with the ld hours

RCS cooling provided
by the RNS.

(continued)
>
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. ACTIONS (continued)
! CONDITION REQUIRED ACTION COMPLETION TIME!

|

cg5

*hE[ |
T. One channel T.1 Restore channel to 72 hours

i inoperable. OPERABLE status.
| gg ]
l _OR

T.2.1 Verify atlernate 72 hours,

!

radiation monitors
are OPERABLE.

AND

T.2.2 Verify control room 72 hours
isolation and air
supply initiation
manual controls are Ioperable.

|OR
|

~

78 \

T.3.1 Be in MODE 3. pdhours

AND

5 AA
T.3.2 Be in MODE g. 96' hours i

U. One ;;;;r.;el initi:ti:n U.! *^:t0re 5:22:1 JIh^"r f'd6'v' i CG ir.Cp2rd. :. -.I OI OY SI I"

anen a ni e _i i. _
vr 6rmuh 6 abu6ua.

.

_OR

. g/MQtM U.O Orify Z:OC ) 2 5.007:
,ggg y.gnw n 4-itiatier deYicer.

.
_ :q hel:r.t to th:

(
......1 ..._ J m.2. ..,
...a_'

. . . . . ..
2. .L. n---A.

E''.. A U$. OL ._1 .i*

wu w w..wi . nvi na su 6 s uun
, m m. . A. D. .f 0.A DI f. . . . .

..J
- . . . . .

d;di;;ted ;;; ret r
th: i: 1 ::: tint:::
<rr- i iro_ ton win
.u......., .. _ .
.... . . . . . . . . . . . . ..

stettered at the
.a.ua. ......-.

!

(continued)

,

1
, .

i
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AP600

| LC0 3.3.2

,

INSERT Action BB

t

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
,

BB. One required channel BB 1.1 Place required inoperable 6 hours
inoperable. channel in bypass.

Si2

BB.1.2 Ensure that unrequired 6 hours
inoperable channel is
placed in bypass.

93

BB.2.1 Be in MODE 3. 12 hours !
,

ANQ

BB.2.2 Be in MODE 4. 18 hours

03

! BB.3.3 --- -- ---NOTE------- ---

Flow path (s) may be2

unisolated intermittently
under administrative,_

controls.
........................

Isolate the affected flow 1B hours,

| path (s) by use of at
'

least one closed manual
or closed and de-

i activated automatic
valve.

|. t ar.

.

!

I

l
!

i

!

i
i

!'
(

_, . , , - _ _ _ -. . - _ - -
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LC0 3.3.2
|

INSERT-Action CC.

ACTIONS'
'

CONDITION REQUIRED ACTION COMPLETION TIME

| CC. One required channel CC.1.1 Place required inoperable 6 hours
inoperable. channel in bypass.'

A,NQ

l CC.1.2 Ensure that unrequired 6 hours
inoperable channel is
placed in bypass.

0_B

CC.2.1 Be in MODE 3. 12 hours

AN.D_

CC.2.2 Be in MODE 5. 42 hours

i

Ih

)

1

l

l
|

:

!

.)

,,

.

|

|

l

I
!
1
;

*
I

l

|

- - , , , . - . . , - - ~
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-

AP600 i

LC0 3.3.2-
'

INSERT Action DD

j ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

DD. One requirec' channel D0.1.1 Place required inoperable 6 hours
j inoperable. channel in bypass.

AND
-

.

'D0.1.2 Ensure that unrequired 6 hours
inoperable channel is
placed in bypass.

b
DD.2.1 Be 1q MODE 3. 12 hours <

A,ND

0D.2.2 Be in MODE 5. 42 nours

@
DD . 3 .1 - - - - - - - - - NOT E - - - - - - - - - -

Flow ath(s) may be
" uniso ated intermittently

under administrative
controls.
........................

Isolate the affected flow 42 hours
path (s). .

A!LD

DD.3.2 Verify the affected flow Once per 7 days
path is isolated.

!

l,
s

!

, - , - -. - _. .
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LCO 3.3.2

INSERT Action EE

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

EE. One required channel EE.1.1 Place required inoperable 6 hours i

inoperable, channel in bypass. r

b"E !
.

EE.1.2. Ensure that unrequired 6 hours
inoperable channel is
placed in bypass.

93

EE.2.1 Be in, MODE 3. 12 hours

6NQ

EE.2.2 Be in MODE 5. 42 hours

93'

EE.3.3 -----------NOTE----------
.

Flow path (s) may be
unisolated intermittently"'-

under administrative i

controls.
......................... ,

Isolate the affected flow 42 hours
path (s) by use of at

,

least one closed manual
or closed and de-
activated automatic
valve.

.

k

w

I
~

f
.

+9-
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AP600
LC0 3.3.2

|

INSERT Action FF

ACTIONS

! CONDITION REQUIRED ACTION . COMPLETION TIME.
i ,

!
*

| FF. One required channel FF.1.1 Place required inoperable 6 hours
inoperable. channel in bypass.

| 5
I FF.1.2 Ensure that unrequired 6 hours
! inoperable channel is
| placed in bypass.
|-
; 0 -

FF.2.1 Be in MODE 3. 12 hours

Ag

FF.2.2 Be in MODE 4 with the RCS 30 hours '

cooling provided by the
RNS.

i AND

" F F . 2 . 3 - - - - - - - - - - NOT E - - - - - - - - -
| Flow path (s) may be
| unisolated intermittently
i under administrative.

controls.
.........................

!

Isolate the affected flow 36 hours
path (s). 1

L l

| A,N,0
i

FF.2.4 Verify the affected flow Once per 7 days
path is isolated.

!
~~
OR

1
FF.3.1 Be in MODE 3. 12 hours

M-

FF.3.2 Be in MODE 5 42 hours

_- .
,

4

}

!
.

8

,

|

-
1



. - - - . - - - . . . -

) -~ 'AP600 ,

LC0 3.3.2

INSERT Action GG

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIMEa

GG. One required channel GG.I.1 Place required inoperable 6 hours
inoperable, channel in bypass.

A,pg

GG.1.2 Ensure that unrequired 6 hours
inoperable channel is
placed in bypass.

9B
'

GG.2.1 Be-in MODE 3. 12 hours

AND

GG,2.2 ---------- NOTE---------
Flow path (s) may be
unisolated intermittently
under administrative
controls.
........................

Isolate the affected flow 30 hours
path (s).

A,NQ,

GG.2.3 Verify the affected flow Once per 7 days
path is isolated.

,

.

OR i

GG.3.1 Be in MODE 3. 12 hours

6NQ
i

GG.3.2 Be in MODE 4 with the RCS 30 hours,

cooling provided by the i

RNS. |

I

,
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LCO 3.3.2
|

INSERT Action HH I

ACTIONS

CONDIT10N' REQUIRED ACTION COMPLETION TIME

.

HH. One required HH.1 Verify the interlocks are 1 hour
interlock inoperable. in the required state for

ex1 sting conditions.
1

@

HH.2 Place any functions 7 hours
associated with the
inoperable interlocks in
bypass.

2
HH.3 Be in MODE 3. 13 hours

|

-

I
,

1

|

|

|

|

|

I

D3 I
|
'

I
i

i

i
|

I

e

.

.
.

1

.
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} AP600-
.LCO 3.3.2'

INSERT Action Il ;

JACTIONS

CONDITION REQUIRED ACTICN COMPl.ETION TIME
,

II. One channel' 11.1 Place. inoperable channel 6 hours
inoperable. .in bypass.

ANp

11. 2.1 - - - - - - - NOTE - - - - - - - - -
Flow path (s) may be
unisolated intermittently '

under administrative
controls.-
........................

Isolate the affected flow 22 hours
path (s).

Al{D.

11.2.2.1 Isolate the affected 7 days |
flow path (s) by use of '

with at least one .

,

closed and deactivated l
automatic valve.

'-

closed manual valve,
blind flange, or check
valve with flow
through the valve
secured.

S3

11.2.2.2 Verify the affected Once per 7 days
flow path is isolated.

;

1

.

4

150
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3.3.2

SURVEILLANCE REQUIREMENTS
-

......-.............................N0TE---------............................
Refer to Table 3.3.21 to determine which SRs apply for each Engineered Safety
Features (ESF) Function
.............................................................................

SURVEILLANCE FREQUENCY .

s75
SR 3.3.2.1 Perform CHANNEL CHECK. J( hours 2*'

#3/ pstys
M 33 2.2SR 3.3.2.2 Perform ESF ACTUATION LOGIC TEST 2i nr ths

(ESFALT). 5A F.3.2.3

SR 3.3.2.3 -.-.--.------------NOTE-----------------
Verification of Setpoint not required for
manual initiation functions.
........................................

Perform TRIP ACTUATING DEVICE OPERATIONAL 24 months
TEST (TADOT).

-

SR 3.3.2.4 --.---.---.---.-.--NOTE-----------------
1. This test shall include verification

that the time constants are adjusted
to the prescribed values.

2. Resistance Temperature Detectors may
be excluded from the CHANNEL
CALIBRATION.

........................................

Perform CHANNEL CALIBRATION. 24 months

i

SR 3.3.2.5 Perform ESF CHANNEL OPERATIONAL TEST 24 months
(ESFCOT).

SR 3.3.2.6 Verify ESFAS RESPONSE TIMES are within 24 months onlimit. a STAGGERED
. TEST BASIS

h AP600 3.3-31 08/96 Amendment 0m, m seamu m mom
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T(ble 3.3.21 (page 1 of 12)
Engineered Safeguarde Actuation System Instrumentation

RE QUIRED NOMINAL
APPLICABLE CHANNELS / S ,RVEILLANCE TRIP

FUNCTION MODES OlVISIONS CONDITIONS R10t REMENTS SETPOINT,

1. Safeguards Actuation
,

e. Manuel Irvtiet>on 1,2,3,4 2 estches U4 SR 3.3.2.3 N/A

5 2 smtches P SR 3.3.2.3 N/A

b. Containment Pressure - H,gh 1 1,2,3,4 3 CC/ SR 3.3.2.1 (s 8.0 poig)
SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

c. Pressunzer Pressure - Low 1,2,3(s) 3 F SR 3.3.2.1 la 1685 ps gl
SR 3.3.2.4
SR 3.3.2.5 !

SR 3.3.2.6

d. Steam Line Pressure - Low 1,2,3 *) 3 per steem F SR 3.3.2.1 12 405 orI

line SR 3.3.2.4 525M psig
SR 3.3.2.5 See Note il
SR 3.3.2.6

e. RCS Cold Leg Temperature 1,2,3(el 3 per loop F SR 3.3.2.1 12 510 or
(T ,iol - Low SR 3.3.2.4 470'Fe

SR 3.3.2.5 See Note 21
SR 3.3.2.6

A
2. Core Makeup Tank (CMT) Actuation

e. Manuel Irvtistion 1,2,3,4G 2 estches V ,8' SR 3.3.2.3 N/A

I4 "), 5(C) 2 sutches J SR 3.3.2.3 N/A

b. Pressurizer Water Level - Low 2 1,2,3,4@ 3 [/ SR 3.3.2.1 la 7.0%*]
SR 3.3.2.4 la 1.0%)
SR 3.3.2.5
SR 3.3.2.6

4INI. 5 C'il 3 R SR 3.3.2.1 (k 7.0% *]
I

SR 3.3.2.4 (* 1.0%)
SR 3.3.2.5
SR 3.3.2.6

c. Safeguards Actuation Refer to Function 1 (Sefeguards Actuation) for irwtiating functions and
y requirements.

_.

(continued)

IA?s5RT 4.

1

%

'
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|~ AP600(
|- LCO 3.3.2 INSERT PCs. 3 3 -3 R
t

i

-

APPLICABLE
r MODES OR
!

OTHER
'

kb CONDITIONS R R S SETPO! T(a)FUNCTION C OlTl 5

2. Core Makeup Tank (CMT)
1 Actuation
!

d. ADS Stages 1. 2, & Refer to Function 9 (ADS Stages 1. 2 & 3 Actuation) for all initiation functions
3 Actuation and requirements,

|
|

|

f m

!

t
e

<

f

k

.

.

t

1

I
. - - . .-



3.3.2

|
Tobis 3.3.21 (p:ge 2 cf 12) '

Engineered Sefeguards Actuation System Instrumentebon

REQUIRED L'OMINAL
APPLICABLE CHANNELS / SURVEILLANCE TRIP

FUNCTION MODES DIVISIONS CONDITIONS REQUIREMENTS SETPOINT

i
3. Containment isolation

e. Manuel Irutistion 1,2,3,4 2 switches Wg SR 3.3.2.3 N/A

5,6 2 ewitches P SR 3.3.2.3 N/A

b. Manuelinitiation of Passive Refer to Function 12.s (Passive Containment Cochng Actuation) for erutisting
Containment Coohne funct#one and requirements.

c. Safeguards Actustson Refer to Function 1 (Sofeguards Actuacon) for irwtiating functione end
reevireme nts.

4. Steam Une isolecon

e. Manuel inatistion 1,2,3,40I 2 ewitches U SR 3.3.2.3 N/A

b. Conteinment Pressure - Hegh 1 1,2,3,40I 3 $ SR 3.3.2.1 15 8.0 peig!
, SR 3.3.2.4

SR 3.3.2.5
SR 3.3.2.6

c. Steam Line Pressure

(1) Steam Une Pressure - Low 1,2,3 e) 3 per steem F SR 3.3.2.1 la 405 or
t

hoe SR 3.3.2.4 525(DI P'i9
r SR 3.3.2.5 See Note 1]*

SR 3.3.2.6

(2) Steam Une 3ldl 3 per steem F SR 3.3.2.1 15 100
Pressure Negetrve line SR 3.3.2.4 psi with time
Rete - High SR 3.3.2.5 coneton' in. 60

SR 3.3.2.6 escou s)

d. Tcold - Low 1,2,3 8) 3 per loop F SR 3.3.2.1 la 510 or
I

3R 3.3.2.4 470'F
SR 3.3.2.5 See Note 2)
SR 3.3.2.6

(contmuod) I

*
|

|

|

|
|

|

C
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3.3.2
|

|
Table 3.3.21 (page 3 ef 12)

Entneered Safeguards Actuation System Instrumentation

REQUIRED NOMINAL
; APPLICABLE CHANNELS / SURVEILLANCE TRIP

FUNCTION MODES DIVISIONS CONDITIONS REQUIREMENTS SETPOINT

5. Turbine Tnp

a. Manual Main Feedwater leolauon 1, 3 Refer to Funceon 6.s (Manual Main Feedwater Isolation) for
seguirements.

Y\
'

b. SG Narrow Range Water Level - 1,2 3 3 per SG l SR 3.3.2.1 15 95%)
High 2 SR 3.3.2.4

SR 3.3.2.5
SR 3.3.2.6

c. Safeguards Actuation Refer to Function 1 (Safeguards Actuebon) for inetiaung funcbons and
requirements.

d. Reactor Trip Refer to Function 18.e (ESFAS Interlocks, Reactor Tnp, P.4) for requirements.;

6. Close Ma n Feedwater Control
Velves *

a. Manssi Maa Feedwater Isolation 1,2,3,4(m) 2 switches U SR 3.3.2.3 N/A

b SG Narrow Range Water Level - 1,2,3,44m) 3 per SG G4 g SR 3.3.2.1 is 95%)High 2 SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

c. Sefeguards Actuation Refer to Function 1 (Safeguards Actuabon) for allinitiatng functions and
requirements.

"
d. Reactor Coolant Average 1,2 3 i SR 3.3.2.1 la 542'F']

Temperature 0,g) - Low 1 SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

Coincident with Reactor Trip Refer to Function 18.a (ESFAS Intertocks, Reactor Tnp, P.4) for requirements.

*

7. Tnp Main Feedwater Pumps and
Closure of leolation and Crossover
Valves

| a. Manual Main Feedwater isolation 1,2,3,4(m) 2 ewitches U SR 3.3.2.3 NIA

b. SG Narrow Range Water Level - 1,2,3,44m) 3 per SG Q5 SR 3.3.2.1 15 95%)High 2 SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

c. Safeguards Actuation Refer to Function 1 (Safeguards Actuation) for irvtating functions and
requirements,

d. Reactor Coolant Average 1,2 3 1 SR 3.3.2.1 la 542'F'l
Temperature Tg - Low 2 SR 3.3.2.4

SR 3.3.2.5
SR 3.3.2.6

Coincident with Reactor Tno
,

Refer to Function 18.a (ESFAS Interlocke, Reactor Trip, P-4) for requirements.

(conenued)

i
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3.3.2

Table 3.3.21 (page 4 af 12)
Eng.neered Sefeguards Actuation System Instrumentation

REQUIRED NOMINAL
APPLICABLE CHA'.NELS/ SURVElLLANCE TRIP

FUNCTION MODES DIVI!.'ONS CONDITIONS REQUIREMENTS SETPOINT

8. Startup Feedwater leoletion

e. SG Narrow Range Water Level - 1,2,3,4 0) 3 per SG ff g SR 3.3.2.1 ls 95%)
I

High 2 SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

b. Teoid - Low 1,2,3(a) 3 per loop F SR 3.3.2.1 (a $10 or
'

)SR 3.3.2.4 470'F i

SR 3.3.2.5 See Note 2)
SR 3.3.2.6

9. ADS Stages 1,2 & 3 Actueuen

e. Manuel initiation 1,2,3,4 2 sets of M4 SR 3.3.2.3 N/A
2 ewitchee

I5,6 GI 2' sets c' 0 SR 3.3.2.3 N/A
2 e.nteres

b. Core Makeup Tank (CMT) Level 1,2,3,4 3 per tank CL/ SR 3.3.2.1 la 67.3 %)- Low 1 SR 3.3.2.4 volume
SR 3.3.2.5
SR 3.3.2.6

5(c) 3 per ter* R SR 3.3.2.1
SR 3.3.2.4 la 67.5%)

. SR 3.3.2.5 volume
SR 3.3.2.6

Coincident with CMT Actuation Refer to Funchon 2 (CMT Actuetson) for allirwtiating functione and requiremente.

(continued)

.
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Toble 3.3.21 (pege S cf 12)
Engineered Sofeguards Actuation System inetrumentetson

REQUIREO
NOM:NALAPPLICABLE CHANNELSI SURVEILLANCE TRIPFUNCTION MODES DM510NS CONDITIONS REQUIREMENTS SETPolNT

10. ADS Stege 4 Actuation

e. Manuelinitiation Coinc4ent with 1,2,3,4 2 sets of k/ # SR 3.3.2.3 N/A
2 switches '

IS,6 9) 2 sets of O SR 3.3.2.3 N/A
2 switches

RCS Wde Range Pressure - 1,2.3.4 3 CC./ SR 3.3.2.1 la 1200 psig)Low
SR 3.3.2.4
SR 3.3.2.S
SR 3.3.2.6

|
I .6,6 G) 3 N SR 3.3.2.1 Ia 1200 poig! *

SR 3.3.2.4 !
SR 3.3.2.S
SR 3.3.2.6 I

b. CMT Level - Low 2 1,2,3,4 3 per tank CC/ SR 3.3.2.1 It 20% volume
SR 3.3.2.4 level spen)
SR 3.3.2.S
SR 3.3.2.6

S CI 3 per tank R SR 3.3.2.1 Ia 20% volume
I

SR 3.3.2.4 level spen)
SR 3.3.2.S

m SR 3.3.2.6

Coincident with RCS Wde Range 1,2,3,4 3 CC-/ SR 3.3.2.1 121200 p*8glPressure - Low, and
SR 3.3.2.4
SR 3.3.2.S
SR 3.3.2.6

S C) 3 R SR 3.3.2.1 Ia 1200 peigl
I

SR 3.3.2.4
SR 3.3.2.S
SR 3.3.2.6

Coincident with ADS Refer to Function 9 (ADS Steges 1,2 & 3 Actuation) for initiating functione andStegee 1,2 & 3 Actuation requirements |
'

(continued)

I

|

l

;

!
i
1

.

|
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3.3.2 '

I

.. Tebte 3.3.21 (p:ge 6 cf 12)
Engineered Sefeguards Actuebon System inetrumentaton

RCOUIRED NOMINAL
APPLICABLE CHANNELS / SURVEILLANCE TRIP

FUNCTION MODES DIVISIONS CONDITIONS REQUIREMENTS SETPOINT

11. Reactor Coolant Pump Tnp

e. ADS Stages 1,2 & 3 Actuation Refer to Function 9 (ADS Stages 1,2 & 3 Actuation) for irwtating functions and
requirements,

b. Reactor Coolant Purnp Beenng
Water Ternperature - High 1,2 3 per RCP AA / SR 3.3.2.1 is 320'F'l

SR 3.3.2.4
SR 3.3.2.5pAML A SR 3.3.2.6

c. gMT Actuation Refer to Function #(MT Actuation) for L .. ., ._.. _ _ _ -.4 requirements.(

n%esgL
12. Passive Containment Cooling

Actuation

e. Manuel Initation 1,2,3,4 2 sets of B SR 3.3.2.3 N/A
2 estchee

6,6('I 2 sets of P SR 3.3.2.3 N/A
2 estches

b. Containment Pressure - High 2 1,2,3,4 3 F SR 3.3.2.1 Is 8.0 psig)
SR 3.3.2.4
SR 3.3.2.SA
SR 3.3.2.9

(contnued)
N is/SEKT A d e

1

.
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AP600 -
LCO 3.3.2 INSERT PCr8337'

0

i
,

3

APPLICABLE
H0 DES OR

, OTHER
: SPECIFIED REQUIRED SURVEILLANCE TRIP

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS SETP0lNTI8)4

.

i
11. Reactor Coolant PLrnp;; Trip

i

'

d, Pressurizer Water 1.2.3.4(JI 3 Y SR 3.3.2.1 (a7.02*)-'

Level Low 2 SR 3.3.2.4 (a1.01]
| SR 3.3.2.5

SR 3.3.2.6

! 4("),5(C 33 3 R SR 3.3.2.1 [a7.02*)
SR 3.3.2.4 [al.01)4

SR 3.3.2.5<

1 SR 3.3.2.6

e. Safeguards Refer to Function 1 (Safeguards Actuation) for initiating functions and
Actuatior. requirements,

as



3 . 3 '. 2 ~
~
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Table 3.3.21 (pege 7 af 12)
Engineered Safeguards Actuanon System enstrumentaton

REQUIRED NOMINAL
APPLICABLE CH A NNELS/ SURVEILLANCE TRIP

FUNCTION MODES DIVISIONS CONDITIONS REQUIREMENTS SETP0lNT
t

13. Passive Residual Heat Removal Hest
Exchanger Actuation

Ia. ManualInitiabon 1,2,3,4 N 2 switches V E' SR 3.3.2.3 N/A
4 "), SIil 2 switches J SR 3.3.2.3 N/A

t

b. SG Narrow Range Water Level - 1,2,3,40) 3 per SG Y/ SR 3.3.2.1 (2 45,000 lbm)Low SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

Coincident with Startup 1,2,3,40) 2 per SG E SR 3.3.2.1 != 200 ppm perFeedwater Flow - Low SR 3.3.2.4 SG ')
SR 3.3.2.5
SR 3.3.2.6

c. SG Wde Range Water Level - 1,2,3,40) 3 per SG Y/ SR 3.3.2.1 (2 25.000 lbm]Low SR 3.3.2.4
SR 3.3.2.5
SR J.3.2.6

d. ADS Steges 1,2 & 3 Actuation Refer to Functo 9 (ADS Stages 1,2 & 3 Actuabon) for initseting funecons and
requirements.

e. CMT Actuation 1,2,3,40I Refer to Function 2 (CMT Actuation) for initianng funecons and
requirements.

I,
Refer to Funecone 2.s and 2.b (CMT Actuation) for irweating4 n) 5(II
functions and requirements.

(continued)/NSE/.T B,f

i
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) 3.3.2 |

Tabli 3.3.21 bige 8 cf 12)
iEngineered Safeguards Actuation System instrumentation
I

l

REQUIRED NOMINAL
APPLICABLE CHANNELSI SURVEILLANCE TRIPFUNCTION MODES DIV2SIONS CONDITIONS REQUIRE ME NTS SETPOJNT

4 (jNh
i14 SG Blowdown isolation l l)j >
|

s. Passive Residual Heat Removal Refer to Function 13 (Passive Residual Heat Removal Heat Exchanger Actuation) *1
tHeat Exchanger Actuation for allirutistion functions and requirements.

b. SG Narrow Range Water Level - 1,2,3,40 N 3 per SG J/ SR 3.3.2.1 f t 45.000 lbm)Low
SR 3.3.2.4 '

SR 3.3.2.S
SR 3.3.2.6

15. Boron Dilution Block
|

e. Source Range Neutron Flux 2IO,3, 3 DD / SR 3.3.2.1 15 SourceMuttsphcotion
SR 3.3.2.4 Range Flux X
SR 3.3.2.5 1.6 in 50
SR 3.3.2.6 rrunutes)

5 3 M SR 3.3.2.1
SR 3.3.2.4 15 Source
SR 3.3.2.S Range Flux X
SR 3.3.2.6 1.6 in 50

j
rnnutes '

b. Reactor Tnp Refer to Function 18.a (ESFAS Interlocks, Reector Trip, P.4) for all requirements. |

c. Battery Charger input Voltage - 1,2,3,4 2 per DD / SR 3.3.2.3 la 343 V'lLow charger in 3 SR 3.3.2.4

S M SR 3.3.2.3 Ik 343 V']
2 per SR 3.3.2.4

charger in 3
dtvisions

(continued)

.

(
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AP600
LCO 3.3.2 INSERT ?C 3. I ~3

i

APPLICABLE
, MODES OR

OTHER
SPECIFIED REQUIRED SURVEILLANCE TRIP

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS SETPOINT(a)
. ,

13. Passive Residual Heat
Removal Heat Exchanger
Actuation

I

f. Pressurizer Water 1.2.3.4UI 3 trains Y SR 3.3.2.1 (921*]
Level. High - 3 SR 3.3.2.4

SR 3.3.2.5
SR 3.3.2.6 ,,

)
.

l
,

|

:

t

i

>

i

.
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3.3.2

Table 3.3.21 (page 9 sf 12) MbMif
Engineered Sefeguards Actuation System instrumentation VNd ,

REQUIRED N,0MINft
APPLICABLE CHANNELS / SURVEILLANCE TRIP

i

FUNCTION MOOES OlViSIONS CONDITIONS REQUIREMENTS SETrotNT

16. Chemical Volume end Control
System Maksup Isolation

e. SG Narrow Range Water 1,2.3,40h 3 per SG E/ SR 3.3.2.1 Is 95%1Level - High 2 SR 3.3.2.4
S't 3.3.2.5

b. Pressurizer Water Level - 1.2. 3 $3 [ Is 30%')High 1 SR 3.3.2.1
| SR 3.3.2.4
'

SR 3.3.2.5
7g3 SR 3.3.2.6

| Coincident with Safeguards Refer to Function 1 (Safeguards Actuation) forinitietmg functions and requirements.
Actuation

3
I c. Pressunzer Water Level - 1,2,3,4 3 99/ SR 3.3.2.1 Is 67% or

High 2 SR 3.3.2.4 74%. See
SR 3.3.2.5 Note 3.]
SR 3.3.2.6

d. Containment Radioactivity - 1,2, 3 86/ SR 3.3.2.1 is 100 R/hr]High 2 SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

17. Normal Residual Heat Removal
System isoletion

e. Conteinment Radioactivity - 1,2, 3 66 [ SR 3.3.2.1 ls 100 R/hr)
| High 2 SR 3.3.2.4

SR 3.3.2.5//JfnT h. SR 3.3.2.6
13. ESFAS Intertocks

a. Reactor Tnp, P-4 1,2,3 3 drvisions, D SR 3.3.2.3 N/A
1 RTB per
division

I b. Pressurizer Pressure, P-11 1,2,3 3 D SR 3.3.2.1 Is 1970 psigl
SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

c. Intermediate Range Neutron 2 3 fhd7 SR 3.3.2.1 la 1E.10Rux, P.6 SR 3.3.2.4 ernpel -

SR 3.3.2.5
SR 3.3.2.6

! d. Pressurizer Level, P 12 1,2,3 3 D SR 3.3.2.1 IAbove
SR 3.3.2.4 Pressunzer
SR 3.3.2.5 Water Level .
SR 3.3.2.6 Low 1/474RT e_ . seipoint of

20%)

| (continued)
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AP600
LCO 3.3.2 INSERT f4 3 3M

_

ADPLICABLE
MODES OR

OTHER *

SPECIFIED REOUIRED SURVEILLANCE TRIP
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS SETPOINT(a)

L 17, Normal Residual Heat
Removal System
Isolation

b. Automatic or 1,2,3.4(*) Refer to Function 1 (Safeguards Actuation) for all initiation
manual safeguards functions and requirements.
actuation signal

18. ESFAS Interlocks

e. RCS Pressure,P-19 1.2.3.4(J) 3 X SR 3.3.2.1 (a700psig)
SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

J

|

|

|

1

1
;.

1

i
,

- - -

. . _ .
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| - Table 3.3.21 (pige 10 af 12) 1

Engmeered Safegverde Actuation System Instrumentation

!

REQUIRED
| NOMINAL

APPLICABLE CHANNELSI SURVEILLANCE TRIP iFUNCTION MODES DIVISIONS CONDITIONS REQUIREMENTS SETPOINT|

! 19. Containment Air Filtration System
'

ledebon

e. Containment Radioactnary - 1,2,3 3 SS / SR 3.3.2.1 is 2 R/hr)High 1
SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

b. Conteinment isolabon .

Refer to Function 3 (Containmern isoletion) for inisating funcbons and requirements.

20. Mem Control Room isolation and
Air Supply initebon

e. Control Room Air Supply 1,2,3,4 2 T SR 3.3.2.1 Is 2x104Radiaton - High 2
SR 3.3.2.4 cunes/m Dose8

SR 3.3.2.5 Equivalent
SR 3.3.2.6 11311.

Note (h) 2 H SR 3.3.2.1 is 1x104
SR 3.3.2.4 cunes/m' Dose
SR 3.3.2.5 Equivaient
SR 3.3.2.6 l1311

b. Bettery Charger input Voltage 1,2,3,4 2 per charger C C.,F SR 3.3.2.3 (1343 V'l
#

- Low in 3 dnasions SR 3.3.2.4 ;

Note (h) 2 per charger H SR 3.3.2.3 la 343 V'l
in 3 dmsions SR 3.3.2.4

21. Purificecon Une isolecon
, s. Pressunzer Water Level - 1,2 3 hh / SR 3.3.2.1 12 0.0 % 'l| Low 1

SR 3.3.2.4t

| '/ SR 3.3.2.5
SR 3.3.2.6

npContainment Refueling
lyer Storage Tonk (IRWST)

injection Une VeNes *

e. Manuel inibeton 1,2,3,4@ 2 sets of Vg SR 3.3.2.3 N/A
2 ewitches

4("),5,6(9) 2 sets of P SR 3.3.2.3 N/A
2 switcheo

b. ADS 4th Stage Actuation Refer to Function 10 (ADS 4th Stege Actuation) forinitiating functione end
requiremente.

c. Coincident RCS Loop 1 and 2 4(n)5,6(9I 1 per loop Q SR 3.3.2.1 la 3 in. above
*

,

Hot Leg Level - Low
SR 3.3.2.4 bottom inside
SR 3.3.2.5 surface of the

, SR 3.3.2.6 hot legel

(contmuod) j
|

: i-

4A-
.

b AP600 3.3-41 08/96 Amendment 0( m,m,mmm
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3.3.2 (

Table 3.3.21 (page 11 sf 12)
Engineered Safeguards Actuation System instrumentation

REQUIRED NOMINAL
APPLICABLE CHANNELS / SURVEILLANCE TRIP <

FUNCTION MODES DIVIS10NS CONDITIONS REQUIREMENTS SETPOINT

,

23. Open AllIRWST Containment |Recirculetaon Velves -

e. Manuel instistion 1,2,3,40I 2 sets of Y# SR 3.3.2.3 N/A
2 switches

4("I,6,6(93 2 sets of P SR 3.3.2.3 N/A ,t

2 switches

b. Safeguards Actuation Refer to Funecon 1 (Sofeguards Actuotaon) for allirwtasting funcnons and !

requirements.

Coincident with IRWST Level - 1,2,3,401 3 Y/ SR 3.3.2.1 (= Contain-Low 3 SR 3.3.2.4 ment Elevation
SR 3.3.2.5 @ 107'2*] |
SR 3.3.2.6 )

.

4("I,6,6(GI 3 O
SR 3.3.2.1 Ik Contain-
SR 3.3.2.4 ment Elevataon
SR 3.3.2.5 @ 107'2*)
SR 3.3.2.6

(continued)

m

i

i

i

,1

I
*

1
1

.

h AP600 3.3-42 08/96 Amendment 0mi-usemo:4 som
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AP600
LCO 3.3.2 INSERT I6 3,3-93

6O
#

APPLICABLE. ,

MODES OR n
SPECIFIED REQljlRED SURVEILLANCE TRIP

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS SETPOINTI8)
/

>
.

'

i
|
4

21. Pressurizer Heater Trip
1

; a. Core Makeup Tank Refer to Function 2 (Core Makeup Tank Actuation) for all initiation functions and
Actuation requirements.i

.

|
.

!
4

;
., ,

l 28. Chemical and Volume
! Control System Letdown
g Isolation

a. Hot leg Level. 1.2.3.4("I 1/ loop 00 SR 3.3.2.1 [s 3 in.
Low l SR 3.3.2.4 above inside.

'. SR 3.3.2.5 surface of
SR 3.3.2.6 the not

j legs)

i
.1

i

1

i
|

!

i



_ . . _ _ . .

,,
. "?

Table 3.3.21 (p:ge 1:! sf 12) /-

Engineered Safeguerde Actustion System instromentebon

REQUIRED NOMINAL
APPLICABLE CHANNELS 1 SURVEILLANCE TRIP

FUNCTION MOOES gNS'l CONOITIONS REQUIREMENTS SETPOINT
, oct sn.w - -

24. Spent Fuel Pool isolation d '

e. Spent Fuel Pool Level - Low 6 2 33' / SR 3.3.2.1 137.S ft.1
SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

25. ESFACs Logic

e. Actueuen Subsysteme 1,2,3,4 4 drvisions, C SR 3.3.2.2 N/A
1 bettery-
backed
subsystem
per dmeion -

5,6,I91 4 drvisions, K SR 3.3.2.2 N/A
1 bettery-
backed
subsystem
per drvision

26. PLCs

a. Functional Logic Subsystem 1,2,3,4 4 divisions, G SR 3.3.2.2 NA
1 bettery-
backed
subsystem
per cabinet

I5,6 GI 4 divisions, L SR 3.3.2.2 NA
*

1 bettery-
backed
subsystem
per cabinet

(contmuod)

/A!SBA'T 2'7228
.

.

L.
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- . 3.3.2-.
.-.

NOTES

(e) L .. me r i i trresswom T...... .; .....a W NE N# I

(b) Time constante used in the leedAeg controller are r, at (LO) seconde end r s (5) seconds.
e

(c) :. . . . ,..., L ::' - 3: ; . &- L k5fLACE NITN MW Y
(d) Below the P 11 (Pressunzer Pressure) interlock.,

(e) Wth reactor shut down less then 100 hours.

(f) Below the P 6 (Intermediate Renee Neutron Flux)interlocits.,

(g) Wth uppet internels in place end refueling cavity less then full.

th) During movement of irradiated fuel assemblies.,

0) Wth ths RCS pressure boundary intact.

(j) Wth the RCS not being cooled by the Normal Residual Heat Removal System (RNS).
'

0) Not applicable if the MSIVs are clossd.

(m) Nvi .w;webte .J n thetetves are cle.x4 ;c. 4 eeteveeed 4"* kM2M N 3 !

(n) Wth the RCS being cooled by the RNS.

'
(o) Not applicable when the startup feedwater flow paths are isolated.

.sufr--- / AlTEd7
-

_

Reviewer Note: The values specified in brackets in the Nominal Trip Setpoint column are the SSAR
Chapter 15 esfety onelysis values and are included for reviewer information only.

The values specified in breckets followed by * * * in the Nominal Tno Setpoint column are typical values
for the Function. No credit was assumed for these Functions (typically diverse tnps/ectuations)in thea
$$AR Chapter 15 safety enclyses and no esfety onelysis value is eveilable.

i
The 'Bettery Charger input Voltage - Low * Funcoons (15.c and 20.b) value specified is a typical value '1

for the Function. The octual value will depend on the capabilitsee of the equipment selected with regard
to its abihty to funcuon with degraded voltage so well se the setpoint methodology.

|
;

i
Fotiowing the setpoint study. the values specified in brackets rnust be replaced with the actual Nominal!
Trip Setpoints. Upon eclect on of the inctrumentation the Nominal Trip Setpoints will be calculated in
eccordance with the setpoint methodology described in WCAP 14606. The setpoint calculations will j

'

reflect the design be6is and iricorporate NRC secepted setpoint methodology.
'

Note 1: 405 peig is for a steamline brook outside containment.
525 peig is for a steemiine break inside containment. |

i

|

Note 2: 470*F is for a steamline break. 510*F is for CVS malfunction. 1
'

Note 3: 67% is the nominal setpoint.
*

74% is the snelyzed setpoint. Q_

_

.

i 4 ..#

( f
#,',) /

c
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AP600
LCO 3.3.2 INSERT PM 3 J ~ *

.

(a) ' Above the P-11 (Pressurizer Pressure) interlock, when the RCS boron
concentration is below that necessary to meet the shutdown margin
requirements an RCS temperature of.200'F.

(d) J Above the P-12 (Pressurizer Level) interlock.

~(m) Not applicable for valve isolation Functions whose.'essociated flow path is
isolated.

(p)' Above the P-19 (RCS Pressure) interlock,

w

L

,

b

.
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PAM Instrumentation
3.3.3 '

3.3 INSTRUMENTATION

3.3.3 Post Accident Monitoring (PAM) Instrumentation

LC0 3.3.3 The F/M instrumentation for each Function in Table 3.3.3-1
shall be OPERABLE.

.

APPLICABILITY: MODES 1, 2, and 3.

ACTIONS

..........__....... __..........N0TES-----------------------------------------
1. LC0 3.0.4 not applicable. '

2. Separate Condition entry is allowed for each Function.
........___ ............................___...................................

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more Functions A.1 Restore required channel 30 days
with one required to OPERABLE status.
channel inoperable.2,

;

i

B. Required Action and B.1 Initiate action in Immediately
associated Completion accordance with
Time of Condition A Specification 5.6.7.
r.ot met.

l

C. --------NOTE------ C.I Restore one channel t.o 7 days
Not applicable to OPERABLE status,
hydrogen sonitor
channels.
..................

One or more Functions |

with two required p

channels inoperable. '

(cor.Tinued)

1

(h)AP600 3.3-45 08/96 Amendment 0 :AP01teo*weesu t030303308-000790
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PAM Instrumentation
3.3.3

t

ACTIONS (continued)
,

CONDITION REQUIRED ACTION COMPLETION TIME

D. Two hydrogen monitor D.1 Restore'one hydrogen 72 hours
channels inoperable, monitor channel to .

OPERABLE status.

E. . Required Action and E.1 Enter the Condition Immediately
associated Completion referenced in
Time of Conditions C Table 3.3.3-1 for the
or D not met, channel.

F. As required by F.1 Be in MODE 3. )(hours
Required Action E.1
and referenced in AND

/(2-
Table 3.3.3-1.

*

F.2 Be in MODE 4. ) hours
.

u.

SURVEILLANCE REQUIREMENTS

...............................------NOTE--------------------------------------
SR 3.3.3.1 and SR 3.3.3.2 apply to each PAM instrumentation Function in
Table 3.3.3-1.
...............................................................................

SURVEILLANCE FREQUENCY

.

SR 3.3.3.1 Perform CHANNEL CHECK for each 31 days
required instrumentation channel
that is normally energized.

Sn 3.3.3.2 ---------------NOTE----------------
Neutron detectors are excluded from
CHANNEL CALIBRATION.
...................................

k4 monthsPerform CHANNEL CALIBRATION.
%

(!)AP600 3.3-46 08/96 Amendment 0wo,mseasosos osseom
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PAMInstrl[ mentation
3.3.3

Table 3.3.31 (page 1 of 1)
i Post-Accident Monitoring instrumentation

_ . . . .

CONDITION
REQUIRED REFERENCED FROM

CHANNELS / REQUIRED
FUNCTION DIVISIO N ACTION E.1

1. Neutron Flux (Power, Intermediate and Source Range) 2 F

2. Reactor Coolant System (RCS) Hot Leg Temperature 2 F

(Wide Range)

3. RCS Cold Leg Temperature (Wide Range) 2 F

4 RCS Pressure (Wide Range) 2 F

5. Pressurizer Pressure and 2 F

RCS Subcooling Monitor (s)

6. Containment Water Level 2 F

7. Containment Pressure 2 F

8. Containment Pressure (Extended Range) 2 F

9. Contairunent Area Radiation (High Range) 2 F

10. Hydrogen Monitors 2 F

11. Pressurizer Level and Associated Reference Leg 2 F

Tenperature

12. 1RWST Water Level 2 F

13. PRNR Flow and PRHR Outlet Temperature 2 flow & F

1 teaperature

14 Core Exit Tenperature -Quadrant 1 2(b) y

15. Core Exit Tenperature -Quadrant 2 2(b) p

16. Core Exit Temperature -Quadrant 3 2(b) p

17. Core Exit Teaperature -Quadrant 4 2(b) p

18. PCS Storage Tank Levet and PCS Flow 2 level & 1 flow F

19. Remotely Operated Containment Isolation Valve Position 1/ valve (C) F

20- ggg$r n R AIS saCrood @WG S T& TAS L F

(a) RCS $4 cooling calculated from pressurizer pressure and RCS hot leg temperature. *

(b) A channel consists of two thermocouples within a single division. Each quadrant contains two
divisions. The minin.n requirement is two operable thermocouples in each of the two divisions.

(c) Not required for isolation valves whose associated penetration is isolated by at least one
closed and osectivated automatic valve, closed manual valve, blind vrtve, or check valve with
flow through the valve secured.

FLAUG E

|
|
|

|

!

AP600 3.3-47 08/96 Amendment 0
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Remote Shutdown Workstation
3.3.4

| 3.3 INSTRUMENTATION

3.3.4 Remote Shutdown Workstation

l
'LC0 3.3.4 The Remote Shutdown Workstation (RSW) shall be OPERABLE.

i
.1

APPLICABILITY: MODES 1, 2, and 3.

ACTIONS

..................___........_____....-NOTES----------------------------------
|

1. LCO 3.0.4 is not applicable. i

...............__..........______.....___........___...................__..__ .

CONDITION REQUIRED ACTION COMPLETION TIME

|

A. RSW ' inoperable. A.1 Restore to OPERABLE 30 days
status.

$u

B. Required Action and B.1 Be in MODE 3. )(hours
associated Completion
Time not met. AND

\ /L-
j B.2 Be in MODE 4. jk(hours
f

| |

|
*

|

1

|

l

(

4 N

)AP600 3.3-48 08/96 Amendment 0wiwi.omo.. ix.
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} Remote Shutdown Workstation
3.3.4

SURVEILLANCE REQUIREMENTS

SURVEILLANCE 0 FREQUENCY
,

SR 3.3.4.1 Verify each required transfer switch is 24 months
capable of performing 'the required
function.

SR 3.3.4.2 Verify that the RSW comunicates 24 months
indication and controls with Division A,
B, C and D of the PMS.

SR 3.3.4.3 Verify the OPERABILITY of the RSW 24 months
hardware and software.

O

SR 3.3.4.4 Perform TADOT of the reactor trip 24 months
breaker open/ closed indication.

a

~

. 2 3 ,,, _ ,,,, 3.3-49 08/96 Amendment 0
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} RCShressure, Temperature,andFlowDNBLmits
3.4.1

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.1 RCS Pressure, Temperature, and Flow Departure from Nucleate Boiling
(DNB) Limits

.

LCO 3.4.1 RCS DNB parameters for pressurizer pressure, RCS average g'f*g
temperature, and RCS total flow rate shall be within the A r -<
limits specified b ik C^L". & & % :

O s. Pt.sssatoern. tKessME > 2.2 00 rs'cr

k , Rc.s psMss isWMhsds er 5GA *F MO .

APPLICABILITY: MODE 1. c, g,c.s 7mTA. Ft ow R4rt. W / f 5,240 grm ..

..........................---N0TE---------------------------
Pressurizer pressure limit does not apply during:

a. THERMAL POWER ramp > 5% RTP per minute, or
'

b. THERMAL POWER step > 10% RTP.
___................................._................__.....

ACTIONS
.

CONDITION REQUIRED ACTION COMPLETION TIME

^
A. One or more RCS DNB A.1 Restore RCS DNB 2 hours

parameters not within parameter (s) to within !

limits. limit. J

|
1

B. Required Action and B.1 Be in MODE 2. ghours '

associated Completion
Time not met.

.

AP600 3.4-1 08/96 Amendment 0
m in u.o3=oi.,o. a os..
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3.4.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

I 2- $75 1>

SR 3.4.1.1 Verify pressurizer pressure is itHr. )( hours -

ig 3NI/
lth; limit :; :ified in the COLR.

% 2%00 P'*f. 18

1

2
/ (-2 hours 775SR 3.4.1.2 Verify RCS average temperature is xitH n

L 1 imit 5,,ecified ... Um COLR. gg 3, y; /, z
d~ SCY C *F. ie .

l

/ 2- 373
SR 3.4.1.3 Verify RCS total flow rate is -within th: ?# hours

1

lia-;i nec;fi:d '- th: COLR. TA3E/J
>,. 19 3,2D0 g *' - 1g

SR 3.4.1.4 -----------------NOTE-------------------
Not required to be performed until
24 hours after a 90% RTP.
......__.........__...........___.._____

Verify by precision heat balance that 24 monthsu
RCS total flow rate is within the limit
;;;;ified in th: COLR. > 19 5,200 g7*.

.

b AP600 3.4-2 08/96 Amendment 0
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RCS Minimum Temperature for Criticality
3.4.2

3.4 REACTOR COOLANT SYSTEM (RCS)

! 3.4.2 RCS Minimum Temperature for Criticality

LCO 3.4.2 Each RCS loop average temperature (T,,,) shall be 1539'F.

APPLICABILITY: MODE 1,
MODE 2 with k , 2 1.0.

!
I

i ACTIONS
!

| CONDITION REQUIRED ACTION COMPLETION TIME .

Sb AAMTES
A. T in one or more A.1 Be in MODE 3. ^ Leo, ,

RB loops not within 3.f. 2.
limit. /4. /

|
|

SURVEI :.ANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
I

|
!

| SR 3.4.2.1 Verify RCS T,,, in each loop a: 539'F. -----NOTE------
Only required'

if T - T,
,

deviEtion, ,!

l ow l ow T ,,
alarm not reset '

,

and any RCS
'

loop
i T,,, < 54 5' F

...............

30 minutes i
thereafter 1

l

l

i

h AP600 3.4-3 08/96 Amendment 0
i
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RCS P/T Limits
3.4.3

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.3 RCS Pressure and Temperature (P/T) Limits

LC0 3.4.3 RCS pressure, RCS temperature, and RCS heatup and cooldown
rates shall be maintained within the limits specified in the
PTLR.

APPLICABILITY: At all times.
.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

3es.Auwy 57539* ~:
A. --------NOTE--------- A.1 Restore parameters to 4 %se g,; q,

Required Action A.2 within limits.
shall be completed
whenever this AND

Condition is entered. 72. //ourS
A.2 Determine RCS is 7 days....................-

acceptable for continued
Requirements of LCO operation.a
not met in MODES 1,
2, 3, or 4.

b
B. Required Action and B.1 Be in MODE 3. # hours -

associated Completion
Time of Condition A AND
not met. 2f

B.2 Be in MODE 4x m W RCS X hours
PutE55uite 4.5d3 psig.

7

(continued)

l
l

!
|
|

h AP600 3.4-4 08/96 Amendment 0
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] RCS P/T Limits
| 3.4.3

1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. --------NOTE--------- C.I Initiate action to Immediately
Required Action C.2 restore parameter (s) to
shall be completed within limits. I
whenever this
Condition is entered. AND I
.....................

,

i

|Requirements of LC0 C.2 Determine RCS is Prior to jnot met any time in acceptable for continued entering MODE 4 :
other than MODES 1, operation.

,

2, 3, or 4. 1

|
!

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
2

SR 3.4.3.1 -----------------NOTE-------------------
| Only required to be performed during RCS

heatup and cooldown operations and

_S!$[! S$..$ . S . ( $$$ S. $$ $!.. I

Verify RCS pressure, RCS temperature, 30 minutes
and RCS heatup and cooldown rates within
limits specified in the PTLR.

!

!

.

,

!
:

:
:

i

($ AP600 3.4-5 08/96 Amendment 0m i % u.oso.os = 3..



) RCS Loops - MODES I and 2
3.4.4

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.4 RCS Loops - MODES 1 and 2

,

LCO 3.4.4 Two RCS loops shall be OPERABLE and in operation
(Four Reactor Coolant Pumps (RCPs)).

APPLICABILITY: MODES I and 2.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME .

$,5:r: L a 35J
/e A. Requirements of LC0 |. ";;ter; .11 nur "C" t: g-

not met. :; r: tin; :: diti:::.

-OR--
-

t|

A./ Be in MODE 3. / hours

.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
,

/ 2- 573
SR 3.4.4.1 Verify each RCS loop is in operation. 2( hours SRR g

h AP600 3.4-6 08/96 Amendment 0m w u.o m o.., o m
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RCSLoops-MODES 3,4,anl5
~

. 3.4.5
|
|

3.4 REACTOR COOLANT SYSTEM (RCS)
|

3.4.5 RCS Loops - MODES 3, 4, and 5

t

! LC0 3.4.5 At least three Reactor Coolant Pumps (RCPs) shall be
operating.;

.

___..............._____......N0TES---------------------------
| 1. All RCPs may be de-energized for 1 1 hour per 8 hour
'

period provided:

a. No operations are permitted that would cause a
; reduction of the RCS boron concentration; and

b. Core outlet temperature is maintained at least
10*F below saturation temperature.

2. No RCP shall be started with any RCS cold leg
temperature 1 [275]'F unless the secondary side water

- temperature of each steam generator (SG) is s [50]'F
above each of the RCS cold leg temperatures.

....__..................__.........................___......

.

APPLICABILITY: MODES 3, 4 and 5, whenever the reactor trip breakers areu
closed.

|

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Less than three RCPs A.1 Restore at least three 1 hour
operating. RCPs to operating

condition.

OR

A.2 Open the reactor trip I hour
breakers.

i

!
|
l

:
-

I

( AP600 3.4-7 08/96 Amendment 0uow -u.omosemon.
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) RCS Loops - MODES 3, 4, and 5
3.4.5

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

! f 2.
SR 3.4.5.1 Verify at least three RCPs are 24' hours

operating. 3 75
SK 3.4, S. /

u

!

l
:

f

|

|

m ,,f 600 3.4 8 08/96 Amendment 0 (A
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Pressurizer
3.4.6'

i

:

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.6 Pressurizer

i

i LCO 3.4.6 The pressurizer water level shall be $ 92% of span. -

i APPLICABILITY: MODES 1, 2, and-3.
:
.

I, ACTIONS

) CONDITION REQUIRED ACTION COMPLETION TIME
:
' g us s.+g

A. Pressurizer water A.1 Redtoiepressurizer Plhours A,

4 level not within water level within
i limit. limit.

i

if hours
A.2.1 Be in MODE 3 with d;

j reactor trip breakers
j open.
I a
2 AND /2

! - IMfhours
! A.2.2 Be in MODE 4.
i

|
i
.

i

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
.

12-
SR 3.4.6.1 Verify pressurizer water level s 92% of )( hours g

span.
SA 3d.9. /

h AP600 3.4-9 08/96 Amendment 0
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)
Pressurizer Safety Valves

3.4.7

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.7 Pressurizer Safety Valves

LC0 3.4.7 Two pressurizer safety valves shall be OPERABLE with lift'

settings 2 2460 psig and < 2510 psig.
.

......__ ..............__...N0TE----------------------------
The lift settings are not required to be within the LC0
limits during MODES 3 and 4 for the purpose of setting the
pressurizer safety valves under ambient (hot) conditions.
This exception is allowed for 36 hours following entry into
MODE 3, provided a preliminary cold setting was made prior to
heatup.

g .................................................... ......

APPLICABILITY: MODES 1, 2, and 3,
MODE 4 with RNS isolated or RCS temperature 2 350*F.

W
ACTIONS

'

CONDITION REQUIRED ACTION COMPLETION TIME

is **ws s7s'5.4t/co

A. One pressurizer A.1 Restore valve to 4 he0F jg , /
safety valve OPERABLE status.
inoperable.

B. Required Action and B.1 Be in MODE 3. hours
associated Completion
Time not met. AND

OR B.2 Be in MODE 4 with RNS ours
aligned to the RCS and

Two pressurizer RCS temperature <350*F.
safety valves
inoperable.

_

AP600 3.4-10 08/96 Amendment 0
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}
"'PressurizerSafetyVaives

3.4.7

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

'' SR 3.4.7.1 VcMfy each pressurizer safety valve In accordance
OPERABLE in accordance with the with the*

| Inservice Testing Program. Following Inservice
testing, lift settings shall be within Testing Program

1%.
.

*
,

I

i

'

.

4

!

;

u
2

.

I

i

:
1

!
*

;

!

i

J

,

)

,

4

h AP600 3.4-11 08/96 Amendment 0
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3.4.8

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.8 RCS Operational LEAKAGE

,

LCO 3.4.8 RCS operational LEAKAGE shall be limited to:

a. No pressure boundary LEAKAGE

b. 0.5 gpm unidentified LEAKAGE,

c. 10 gpm identified LEAKAGE from the RCS,

d. 1000 gallons per day total primary to secondary LEAKAGE
through both steam generators (SGs),

e. 500 gallons per day primary to secondary LEAKAGE
through any one SG, and

f. 500 gallons per day primary to IRWST LEAKAGE through
the passive residual heat removal heat exchanger
(PRHR HX).

l
APPLICABILITY: MODES 1, 2, 3, and 4. !

a j

ACTIONS l

1

CONDITION REQUIRED ACTION COMPLETION TIME

f 5T534.6
A. RCS LEAKAGE not within A.1 Reduce LEAKAGE to / hours A,/

limits for reasons other within limits.
than pressure boundary
LEAKAGE.

k
B. Required Action and B.1 Be in MODE 3. / hours .

associated Completion
Time not met. AND

OR B.2 Be in MODE 5. hours

Pressure boundary
LEAKAGE exists. ;

h AP600 3.4-12 08/96 Amendment 0
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RCS Operational LEAKAGE
3.4.8

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.8.1' -----------------NOTE------------------- -----NOTE-----
| Not required to be performed in MODE 3 Only required
| and 4 until 12 hours of steady state to be performed
| operation. during steady
| state...................................-----

! operation.
..............

| Perform a RCS water inventory balance. 72 hours
I'

..
,

! SR 3.4.8.2 Verify steam generator tube integrity is In accordance
in accordance with the Steam Generator with the Steam,

,
Tube Surveillance Program. Generator Tube

Surveillance
Program

;

;

i
|

*
.

I
!

!

|
|

.

;

-

h AP600 3.4-13 08/96 Amendment 0mi - u.omo. .
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' ~ ~ ~ ~ ~ ~
Minimum RCS Flow

'

3.4.9
i

3.4 REACTOR COOLANT SYSTEM (RCS)
|

| 3.4.9 Minimum RCS Flow

'LC0 3.4.9 RCS flow in the reactor vessel shall be 21000 gpm.
)
i

APPLICABILITY: MODES 3, 4, and 5.

.

i ACTIONS
|

| CONDITION REQUIRED ACTION COMPLETION TIME
|

A. RCS flow less than A.1 Isolate all sources of I hour
the required value. unbbrated water.:

!

AND
.

| A.2 Perform SR 3.1.1.1, (SDM 1 hour
~ verification).

a

|

SURVEILLANCE REQUIREMENTS

'

SURVEILLANCE FREQUENCY

/2- st 1M I. s
SR 3.4.9.1 Verify that the RCS flow is 21000 gpm. Jhr hours

.

|
!

|
i

|

!
;

( AP600 3.4-14 08/96 Amendment 0
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RCS Leakage Detection Instrumentation
3.4.10

3.4 REACTOR COOLANT SYSTEM (RCS)
:
; 3.4.10 RCS Leakage Detection Instrumentation i

t

LC0 3.4.10 The following RCS leakage detection instrumentation shall be.

OPERABLE: 1

i

! a. One containment sump level channel;

b. One containment atmosphere radioactivity monitor
(gaseous N13/F18).-

,3
I

Alors - --

APPLICABILITY: MODES 1, 2, 3, and 4. 7#E NIS/Sg couwwpWrywdNME-

; y g4&ohcrohry owoM os a a., nsqsugao
7m 3L dPEto4dLE sr) pAcet sssiWH

ACTIONS ere > 20 % .>

CONDITION REQUIRED ACTION COMPLETION TIME
<

i
'

j A. Required containment ------------NOTE-------------- srs 5.V,15
: sump channel LCO 3.0.4 is not applicable. 4.2. |

i inoperable. ------------------------------
i

"
; A.1 Perform SR 3.4.8.1 (RCS Once per
; inventory balance). 24 hours

AND
i

! A.2 Restore containment sump so DAirs
; channel to OPERABLE 400 h=rc
j status.

(continued)
- - Nord -

bME4%QEs+1EMn oudOE Sy of2 addle SUMP 4Ed&4.
M4T'ELub1EAJT5 CM 82 GFJWOER60 nitFF&cm)E, IF
1,244s E. /.T MfJPW FAW 1(EkdoM WE 54 '*' Y $"CA
AS By REstee71.u.) Yo 7 H E tR m B 9 TH E C M oS +' W
$6% SuTTEA 5n75 seg .

h AP600 3.4-15 08/96 Amendment 0
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RCS Leakage De ection Inst umentation
3.4.10

'

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME
e

'

B. Required containment -------------NOTE-------------

atmosphere LCO 3.0.4 is not applicable. gg 3,gf5
radioactivity monitor ----------------------------- g
inoperable.

B.1.1 Analyze grab samples of Once per
containment atmosphere. 24 hours

OR

B.I.2 Perform SR 3.4.8.1. Once per
24 hours

AND
3 6 Pfy3

B.2 Restore containment 159 h^u-s
atmosphere
radioactivity monitor,
to OPERABLE status.

.

C. Required Action and C.1 Be in MODE 3. hours
associated Completion
Time not met. AND<-

S 36
C.2 Be in MODE g. M hours

'

- -.A ^ . - - n n

>

1

RL,_, 3.4-16 08/96 Amendment 0
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RCS Leakage Detection Instrumentation
3.4.10

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
|

/ 2_ 575
SR 3.4.10.1 Perform a CHANNEL CHECK of required 24 hours sg3g,fS,f

containment atmosphere radioactivity -

monitor.

cdT~
SR 3.4.10.2 Perform an - of 92 days

required containment atmosphere
| radioactivity monitor.

i

|

SR 3.4.10.3 Perform a CHANNEL CALIBRATION of 24 months |

| required containment sump monitor. I

l

! I

|
SR 3.4.10.4 Perform a CHANNEL CALIBRATION of 24 months '

required containment atmosphere
radioactivity monitor.u

|

|

|

|

i .

|

|
.

:
;

;
'

AP600 3.4-17 08/96 Amendment 0
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3.4.11

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.11 RCS Specific Activity

LC0 3.4.11 The specific activity of the reactor coolant shall be within
limits.

APPLICABILITY: MODES 1 and 2,
MODE 3 with RCS average temperature (Tavg) 2 500*F.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

4 /m LCb3$b$kks app 5ke$bie U 3' N
4..._______..____.............

A.1 Verify DOSE EQUIVALENT 4 Once per
I-131 to be 1 24 Ci/gm. g hours

ANDu
98

A.2 Restore DOSE EQUIVALENT ffhours
I-131 to within limit.

4 $75
B. DOSE EQUIVALENT B.1 Perform SR 3.4.11.2. 4 hours A./

XE-133 > 150 pCi/gm.
AND

B.2 Be in MODE 3 with Tavg ghours
< 500*F.

.

(continued)

AP600 3.4-18 08/96 Amendment 0
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RCS Specific Activity
3.4.11

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME
i
I g .

C. Required Action and C.1 Be in MODE 3 with Tavg ghours
associated Completion < 500*F.
Time of Condition A
not met.

E
DOSE EQUIVALENT I-131

| > 24 pCi/gm.

1

l

! |
|

| SURVEILLANCE REQUIREMENTS || - 4

| SURVEILLANCE FREQUENCY
,

l a i

SR 3.4.11.1 Verify reactor coolant DOSE EQUIVALENT 7 days I

XE-133 specific activity 5 150 pCi/gm.

l

bni[NguiNdtobeperfoNedIn~MbbEk$ 5"
| SA 3 M M. Z.........................................

lY
Verify reactor coolant DOSE EQUIVALENT t days !

I-131 specific activity 5 0.4 Ci/gm.
AND

.

Between 2 to -

6 hours after
a THERMAL
POWER change
of > 15% of R3D
DATrn *r f t P has A t

PCHE" +ithin |
a 1 hour
period

i |

,

.

AP600 3.4-19 08/96 Amendment 0mi - u.own - .
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i 3.4.12

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.12 Automatic Depressurization System (ADS) - Operating

LCO 3.4.12 The ADS, including 10 flow paths shall be OPERABLE.'

.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

60
A. One flow path A.1 Restore flow path,to 72 hours

inoperable. OPERABLE status.

4

C. Tw; flu. paths 3.: P.;;t;r: :: 1:::t cr.: :: h:;r;

inepe able- #lete p:th t: OPEP.ASLE
-:t:tu:.

u

B b G
/. Required Action and 7.1 Be in MODE 3. A' hours

associated Completion
Time not met. AND

di ES(D
E(. 2 Be in MODE A'. )M(hoursOR

Requirements of LC0
not met for reasons
other than Conditiont
A er-Eh

,

r~b
t evt s'iAGE eME
Q hD5 FAou PhTH hMO

ONE STME 7AJb/
Tril 6 E h D 3 F M
rhTH JuerFRA8LE.

j

,

(!)AP600 3.4-20 08/96 Amendment 0
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ADS - Operating
3.4.12,

|

SURVEILLANCE REQUIREMENTS
. -

SURVEILLANCT. FREQUENCY

2

SR 3.4.12;/ Verify that each stage 1, 2, and 3 ADS In accordance
valve is OPERABLE by stroking them open. with the

Inservice
Testing Program

*

t I2
SR 3.4.12.f Verify that the motor operated valve in ,3( hours

series with each 4th stage ADS valve is
fully open.

|

5R $.4, f2,3 VMs R TdkT hk.H S inf G E + 4 0 5 IN N-c.*KMM j
iYhd2 15 ofMA6L5 tu newcaqum wra ne

IWVsCE
N W1TH THE Ins 2/lAeg resrigc;, ,

W $ W W ****f~~

N M u nt.
'

-_
-

I

u

|
*

!
! ,

I
|

| :

!
:

:,

i

@ AP600 3.4-21 08/96 Amendment 0
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ADS - Shutdown, RCS Inta %~ ~~
~

3.4.13,

s

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.13 Automatic Depressurization System (ADS) - Shutdown, RCS Intact

LC0 3.4.13 The ADS, including 9 flow paths shall be OPERABLE. -

APPLICABILITY: MODE 5 with RCS pressure boundary intact.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One required flow A.1 Restore flow pat to 72 hours
path inoperable. OPERABLE status.

4

; ; ;t t !". E55
:t:t= .

u

/. Required Action and .1 Initiate action to be in Immediately
associated Completion MODE 5, with RCS open
Time not met. and a visible

pressurizer level.
08

Requirements of LC0
not met for reasons
other than Conditions
A er-fh

.

eve RE&sstED STAGE
. we ADS WoJ PkN
po cae w ,teo
s,Me wofrase
Ass n w psig moAntAtle.

I 4

!

fyL,_ 3.4-22 08/96 Amendment 0
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. _ _ _ _ __.- . _ _ . . . _ . . . _ _ _ . -_ _ . _ _ .

_ . . _ . _ _ _ . _ _ _ _ _ _ ADS - Shutdown, RCS Intact
. _ _ _ . _ - . _ _ _ . . . _ . _ . . . _ _ _ . _

3.4.13

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.13.1 For flow paths required to be OPERABLE, In accordance
the SRs of LCO 3.4.12, " Automatic with applicab';e
Depressurization System (ADS) - SRs
Operating" are applicable.

.

i

|

u

.

|

i

|
!

l

!
:
i
4 s.
:

@ AP600 3.4-23 08/96 Amendment 0
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_

3.4.14 '

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.14 Automatic Depressurization System (ADS) - Shutdown, RCS Open

LCO 3.4.14 ADS <tage 1, 2, and 3, flow paths shall be open.
ADS stage 4 with 2 flow paths shall be OPERABLE.

APPLICABILITY: MODE 5 with RCS pressure boundary open,
MODE 6 with upper internals in place and the refueling -

cavity less than full.

b,95
CONDITION REQUIRED ACTION COMPLETION TIME

A. One required ADS A.1 Open the affected flow 72 hours
stage 1, 2, or 3 flow path. i

path closed.
E-

A.2 Open an alternative flow 72 hours
path with an equivalenta

area.

B. One required ADS B.1 Open an alternative flow 72 hours
stage 4 flow path path with an equivalent
closedy duo area. -

tweestMLE.
M

B.2 Restore two ADS stage 4 72 hours
flow path to OPERABLE
status.

(continued)

h AP600 3.4-24 08/96 Amendment 0
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t 3.4.14

ACTIONS (continued);

I CONDITION REQUIRED ACTION COMPLETION TIME

!

| C. Required Action and C.1 Initiate action to fill Immediately |
associated Completion the RCS to establish a |

'

Time not met while in visible level in the |

MODE 5. pressurizer. |

0R AND

Requirements of LCO C.2 Suspend positive Imredi6tely
'

not met for reasons reactivity additions. |,

l other than Conditions i

A or B while in MODE
5.

| |
,

D. Required Action and D.1 Initiate action to fill Immediately
associated Completion the refueling cavity to
Time not met while in establish a water level l

MODE 6. 2: 23 ft above the i

reactor vessel flange
OR and remove the upper

a internals.
Requirements of LC0
not met for reasons AND Immediately.<

other than Conditions
A or B while in MODE D.2 Suspend positive

| 6. reactivity additions.

.

i SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
_

SR 3.4.14.1 Verify that each ADS stage 1, 2, and 3 hours
valve is in the fully open position.

!

$"R 5.4. }4* o2, fot MC.M hD5 $TAGE + Fx'.b4 ?4TH T ,, yy
RE4 Ante 0 70 SE. ore 444LE, M n>iza,wrz 9,,y 44,44,,
$ K, 6 F SPict Foc.A77tIA/ 3.N. /2.," AOS - | gng,>

c#ERATIA>4 " 44,5 M/ Loc.4ME.*
* 5 dt 7 45./ Z , /
'

_
S R 3. '/. t 2. 3

_

O

- - - .



i LTOP System. ..-.
.-. - - - . . - --. -. . - . _ - . ..

3

| 3.4.15 |

|
|

|

3.4 REACTOR C00;/?" CYSTEM (RCS)
'

3.4.15 Low Temperaturt Overpressure Protection (LTOP) System j
|

| LCO 3.4.15 At least one of the following Overpressure Protection Systems
shall be OPERABLE, with the accumulators isolated: )

|
'

The Normal Residual Heat Removal System (RNS) suctiona.
relief valve or,

| b. The RCS depressurized and an RCS vent of
| 2: [5.4] square inches. |
'

l

........___.............._____N0TE--------------------------
When the RCS temperature is 2 200*F, a reactor coolant pump

,

| (RCP) may not be started if the pressurizer level is 2 92%. *

____....__.... __............__.............................

| APPLICABILITY: MODE 4 and 5 with the RNS aligned and open to the RCS and the |

RCS temperature < 350'F, l
i MODE 6 when the reactor vessel head is on. '

: ,

............................N0TE-----------------------------
| Accumulator isolation is only required when accumulator

pressure is greater than or equal to the maximum RCS pressure,,

for the existing RCS cold leg temperature allowed by the P/T
limit curves provided in the PTLR.
.................___...................__.........__ ___..___

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. An accumulator not A.1 Isolate affected I hour
i isolated when the accumulator,

accumulator pressure
is 2: to the maximum
RCS pressure for
existing cold leg
temperature allowed
in the PTLR.

|

(Continued)
i
i

!

di)AP600 3.4-26 08/96 Amendment 0
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LTOP System
3.4.15 '

.

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

12-
B. Required Action and B.1 Increase RCS cold leg 2( hours.

associated Completion temperature to a level: *
*

Time of Condition A acceptable for the
not met. existing accumulator grs 3.f, /2

pressure allowed in the 0,/ s p. 2.
PTLR.

j
0.R

/2
B.2 Depressurize effected J4 hours

accumulator to less than
the maximum RCS pressure
for existing cold leg-

temperature allowed in
l

the PTLR.

!

C. The RNS suction C.1 Restore the RNS suction 8 hours
relief valve relief valve to OPERABLE

'

inoperable. status.d

. OR I

'

C.2 Depressurize RCS and 8 hours
4

establish RCS vent of |
; 2 [5.4] square inches.

l

|

|
;

AP600 3.4-27 08/96 Amendment 0
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LTOP System
- 3.4.15

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

'

SR 3.4.15.1 Verify each accumulator is isolated. -Withir -
E minuier
t fere ep;,irg
-t;i. RW5 to sne~

W $75
s R 3.f, /2 3

khours

srs
|2- 5 K ~5.4./2 9

SR 3.4.15.2 Verify both RNS suction isolation valves 24' hours
in one RNS suction flow path are open.

.

SR 3.4.15.3 ------------------NOTE------------------
Only required to be performed when
complying with LC0 3.4.15.b.
........................................

Verify RCS vent > [5.4] square inches is s g.3, t /2 . 5

open:
/ 2.

a. For unlocked-open vent ghours

b. For locked-open vent 31 days

SR 3.4.15.4 Verify the lift setting of the RNS In accordance
suction relief valve. with the

Inservice
Testing Program

i

b AP600 3.4-28 08/96 Amendment 0uoi u.omis om
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.

Accumulators
3.5.1

,

| 3.5 PASSIVE CORE COOLING SYSTEM (PXS)
!

3.5.1 Accumulators

LC0 3.5.1 Both accumulators shall be OPERABLE.

i

APPLICABILITY: MODES 1 AND 2,
MODES 3 and 4 with pressurizer pressure > 1000 psig.

,

| ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

72. NM
A. One accumulator A.1 Rest' ore boron 7 d;y;

inoperable due to concentrationynitr:;;n
boron concentration p; es;;c:, Or .12 : to
-itr:;:n pr::: re,- ye *- within limits.
;;12 : outside

limits.
.1

''
d |

B. One accumulator B.1 Restore accumulator to -04- hours
inoperable for OPERABLE status.
reasons other than '

Condition A.

.

C. S:th ::::: 1;t:r: C.' R :t:r: 5:ren 72 5:27:
' .:;cr:ble d te cercent itic , -4t c;c-

~

b:r:n :::::ntr:ti:n, pr:::cr:, or 101 :: f:r
-itre;;r pre:: re, er ::: 2:02:21:t:r t:
:lt:0 t:id: "ith'- '4 'tr.

''4-its.

(continued)

!
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3.5.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C C G
B'. Required Action and 8.1 Be in MODE 3.ettr- # hours

associated Completion / pressurizer pressure

TimeofConditionAA ($1000psig.
B, ee4 not met.

YX 12 A*tSc., 2 RE M pcp
p, Two accumulators

inoperable for p,t zw is4 4c4 S.o.3 . satete A d m y :

reasons other than |
'

Condition C.

|
;

|
SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

lt
SR 3.5.1.1 Verify each accumulator isolation valve )4 hours |u

is fully open.

SR 3.5.1.2 Verify the borated water volume in each hours
accumulator is 21667 cu. ft., and
5 1732 cu. ft.

I 2-
SR 3.5.1.3 Verify the nitrogen cover gas pressure # hours-

in each accumulator is
2 637 psig and 1 769 psig.

(continued)

I
1

b AP600i 3.5-2 08/96 Amendment 0
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Accumulators -

3.5.1

SURVEILLANCE REQUIREMENTS -(continued)

SURVEILLANCE FREQUENCY

SR 3.5.1.4 Verify the boren concentration in each 31 days
accumulator is 2 2600 ppm and
1.2900 ppm. AND

-----NOTE---
Only required
for affected
accumulators.
............

Once within
6 hours after

'

each solution
volume' increase
of > 51 cu.
ft.73.0%

SR 3.5.1.5 Verify power is removed from each 31 days
accumulator isolation valve operator
when pressurizer pressure is
1 2000 psig.-

SR 3.5.1.6 Verify system performance of each In accordance
accumulator _ in accordance with the with the
Ij'nservice Testing Program. Inservice

Testing Program

}
'

L
- $>s7tMLWEt f

|

h AP600 3.5-3 08/96 Amendment 0
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CMTs T erating~0p
3.5.2

3.5 PASSIVE CORE COOLING SYSTEM (PXS)

3.5.2 Core Makeup Tanks (CMTs) - Operating

LC0 3.5.2 Both CMTs shall be OPERABLE.

.

APPLICABILITY: MODES 1, 2, 3, and 4 with RCS not cooled by the Normal
Re:idual Heat Removal System (RNS).

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One .or-.mor.e. CMT: ith A.1 Restore outlet isolation 72 hours
<me- out1et isolation' valvefet to OPERABLE
valve inoperable. status.

72. M S,
B. One CMT inoperable B.1 Restorewate[r 7 de.,a

due to water f temperatureA oronb
,

concentratio;ntemperaturey boron-concentrationx er uc,
,

volt:: to within limits. lwater i;l;;: p eenot ja

within limits. 1

l

OcA.
C. Two CMTs inoperable C.1 Restore water -M hours

8A temperaturep boron jdue to water f
temperaturenboron concentrationx Or w:ter !
concentrationy.ee ;;1u e to within limits I

water ::le not for one CMT.
within limits.

D. Presence of non- D.1 Vent non-condensible 24 hours
condensible gases in gases.
one high point vent.

-E . Tu cutlet i:01: tier E.1 90: tere outlet incl: tier 21 h:ur:
'/:ht: S per:bk er :h: t: CPEP ^2LE

n C"' st:tus.

(continued)

b AP600 3.5-4 08/96 Amendment 0
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CMTs - Operating |
3.5.2

1

ACTIONS (continued)
1"

CONDITION REQUIRED ACTION COMPLETION TIME l

E. cm7 AdelHGE E Call N 8
/. One ::t:r :;:r:ted f.1 Restore ::t;r ;;;r:t:d B& hours

'-let';;l.. n;t f lla -ini;t i;lv; to full.7
:p:n. Fat Rahws :p:r ; :iti:r

cid&d. TWAAI CMoor?MI g y ggg Sygfu$,A.R.c.etD.
.

f. Required Action or .I Be in MODE 3. hours
associateo Completion
Time of Condition A, AND
B,C,D,E3 X not .5 .26-

met. k.2 Be in MODE g. 34 hours
-

0B 1

LC0 not met for I.

reasons other than A,
B, C, D, T.

u

1

|-

'
1

l

!

!

;

4

J
|

|

I

|

@ AP600 3.5-5 08/96 Amendment 0.o w - o.o m os o3..
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CMTs - Operating
3.5.2

SURVEILLANCE REQUIREMENTS

SURVEILLANCE. FREQUENCY

SR 3.5.2.1 Verify the temperature of the borated 24 hours -

water in each CMT is < 120*F. i

7 Mv3
SR ~3.5.'2.2 Verify the borated water volume in each 24:.-.,

CMT is 2 2000 cu. ft.

12- 1

SR 3.5.2.3 Verify each CMT inlet isolation valve is -94-hours l

fully open.

.

SR -3.5.2.4 Verify absence of non-condensible gases 24 hours
in the high point vent.

l

a SR 3.5.2.5 Verify the boron concentration in each 7 days
CMT is 2 3400 ppm, and 1 3700 ppm.

.

SR 3.5.2.6 Verify each CMT outlet isolation valve In accordance
is OPERABLE by stroking it open. with the

Inservice
Testing Program

SR 3.5.2.7 Verify system performance-of each CMT in In accordance l
accordance with the Inservice Testing with the *

g
Program. Inservice -

jTestingProgram
YSTEM 2EJ k --

b AP600 3.5-6 08/96 Amendment 0
ap01 uemeuses\18030602.r004100396
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CMTs - Shutdown, RCS Intact
3.5.3

4

i 3.5 PASSIVE CORE COOLING SYSTEM (PXS)

3.5.3 Core Makeup Tanks (CMTs) - Shutdown, RCS Intact
1

LC0 3.5.3 One CMT shall be OPERABLE..

.

APPLICABILITY: MODE 4 with RCS cooled by the Normal Heat Removal System
(RNS); and MODE 5 with RCS pressure boundary intact and a

.

visible level in the pressurizer.
.,

ACTIONS
4

CONDITION REQUIRED ACTION COMPLETION TIME'

A. One required outlet A.1 Restore required 72 hours
isolationvalveX isolation valve to
inoperable. OPERABLE status.'

.

i
~

B. Required CMT B.1 Restore water 72 hours>

_

inoperable due to temperaturex oron
water temperaturex concentration wa+er ,

boron concentration,x velu= to wit in limits. |

Tff);;;tervel:: not.

within limits.
:

C. "cquir:d m t:r C.! P.::t:r: r:quir:d ::t:r 2i 5; r:,

epe-ated 4alet valve epe ated 4-let v21ve te
, t full; :; r. fully 0; r ::nditirr

L CAs T G
: -B. -he kequired Outitt 0.1 Restore required Cset T -B+ hours
j 44elat4aa "a' v : i;;l ti:n 4:l';;; tJ70

inoperabley Fast OPERABLE status.
tsM*ps erolst.7My

,

- A * B.
1 (continued)
4

e

()AP600 3.5-7 08/96 Amendment 0
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CMTs - Shutdown, RCS Intact
3.5.3

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

P P
f. Required Action or f.I Initiate action to be in Immediately

associated Completion MODE 5 with RCS open and
Time of Conditions A, a visible level in the
B, or C not met, pressurizer.

OR

LC0 not met for
reasons other than A,

'

,

|

.

{RVEILLANCEREQUIREMENTS

SURVEILLANCE FREQUENCY

a SR 3.5.3.1 For the CMT required to be OPERABLE, the In accordance
SRs of Specification 3.5.2, Core Makeup with applicable
Tanks (CMTs) - Operating" are SRs
applicable.

.

.

b'AP600 3.5-8 08/96 Amendment 0
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} PRHR HX - Operating i

'

3.5.4

3.5 PASSIVE CORE COOLING SYSTEM (PXS)

3.5.4 Passive Residual Heat Removal Heat Exchanger (PRHR HX) - Operating

ILCO 3.5.4 The PRHR HX shall be OPERABLE. '

...........................-N0TE----------------------------
When any reactor coolant pumps (RCPs) are operating, at least
one RCP must be operating in loop one.
............................................................

1

APPLICABILITY: MODES 1, 2, 3, and 4 with RCS not cooled by the Normal |

Residual Heat Removal System (RNS).

l

ACTIONS I

|
CONDITION REQUIRED ACTION COMPLETION TIME

A. One air operated A.1 Restore air operated 72 hours 1

i outlet isolation outlet isolation valve ivalve inoperable. to OPERABLE status, i:

lC c '

g. Presence of non- p'.1 Vent non-condensible 24 hours
condensible gases in gases.

,

'

the high point vent. )
l

l

t

| C. F,vter e ereted inlet C.1 Reitere E,eter-operated 24 h::=v
. -i:01:ti:n v:lv: :t inlet i:01:ti:n v:lv: t:'

fully Op:n. fully :p:n ::nditi:n.
|,

I .

( D. hono.1 i>vl.i. un D.1 Open the 1,er,sel 21 5::= -
.el.e act fully spen. -i scletion -valver

9 g g M ettbtTM
L /. -Beth air operated f.1 Restore;;tlet isolation 72 hours

ti:t isolation valves to OPE LE
valve) inoperable. status. '

'

. W ggwsy snrrezj (conMnueq
t

! I

HAP 600 3.5-9 08/96 Amendment 0 ).,oi-i ~-- -
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.

INSECT P G 3.S -/D |

ACTIONS i

CONDITION REQUIRED ACTION COMPLETION TIME

E. LCO not met for E. Restore PRHR HX to 8 hours
reasons other than A, OPERABLE status.
B, or C.

F. Required Action and F .1 ....... ..~. . . N OT E. . .. - .. ....~.
associated Completion Prior to initiating actions to
Time for Condition E. change to a lower MODE,

verify that both SFW pumps .

are operable. If both SFW
pumps are not operable,
suspend LCO 3.0.3 and all
other LCO Required Actions
requiring MODE changes
until both SFW pumps are
restored to operable status.
.........................................

Be in MODE 3. 6 hours;

- AND

F.2 ...-~..-.N OTE..~........~.
Prior to stopping the SFW
pump feed to the SG, verify
that both RNS pumps
circulate reactor coolant,
both CCS pumps circulate
water through both CCS HX;
and both SWS cooling tower
fans are operable. If these
SSC are not operable,
suspend LCO 3.0.3 and all
other LCO Required Actions
requiring MODE changes
until these SSC's are

,

restored to operable status.
.........................................

Be in MODE 4 with the RCS 24 hours
cooling provided by the RNS.

.



- PRHR HX - Operating
3.5.4

ACTIONS (continued)
.

CONDITION REQUIRED ACTION COMPLETION TIME

/. Required Actions f f.I Be in MODE 3. 4 hoursConditions A, B, C r
)i(not met within the AND
required Completion

p/.2 Be in MODE M t~88 N M hoursTimes.

TklE RC4 CaoL.50 95 ._
= Ma RW$ .
1C0 n:t ::t '--
.;;3;aget[.;;th:nA,

_ o, u, u, v. m.

Iv5F2r 22F
-. -

.

SURVEILLANCE REQUIREMENTS

-SURVEILLANCE FREQUENCY ;,

/2 |

SR 3.5.4.1 Verify the outlet manual isolation valve 2( hours I

is fully open. )
! "

.

12
SR 3.5.4.2 Verify the inlet motor operated 2( hours

isolation valve is open.

.

SR 3.5.4.3 Verify absence of non-condensible gases 24 hours
in the high point vent.

3.

e
|

-

|

SR 3.5.4.4 Verify both PRHR air operated outlet In accordance )
isolation valves,are OPERABLE by with the :
stroking open the valves. Inservice

'' "9 *9'''MO 8674 1 Rust Gurra tseinma V4Ls/Es, _

SR 3.5.4.5 Verify PRHR HX performance in accordance In accordance
with thef nservice Testing Program. with theI

L fr Inservice
; ~ S YS 7E *1 1 E v52. " Testing Program

Sx 3.S.%4 1ERuF1 By rrSuML tast'Ecritat rar732 2 y mytygS
i /AnlST GuTTMS M2 Ne7Us~MsCTED,

; By DE3Ris.

.

b AP600 3.5-10 08/96 Amendment 0
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PRHR HX - Shutdown, RCS Intact
3.5.5

3.5 PASSIVE CORE COOLING SYSTEM (PXS)

3.5.5 Passive Residual Heat Removal Heat Exchanger (PRHR HX) - Sh"+.down, RCS
Intact

a

LC0 3.5.5 The PRHR HX shall be OPERABLE.

............................N0TE----------------------------
When any reactor coolant pumps (RCPs) are operating, at least
one RCP must be operating in loop one.
............................................................

APPLICABILITY: MODE 4 with the RCS cooled by the Normal Residual Heat
Removal System (RNS); and MODE 5 with RCS pressure boundary
intact.

.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

.

A. One air operated A.1 Restore air operated 72 hours
outlet isolation outlet valve to Operable
valve inoperable. status. C -'

k. Presence of h.1 Vent n'on-condensible 24 hours
non-condensible gases gases.
in the high point
vent.

-C. Ei6tsi spiait6d inlit 0.1 R6 tGis EstGi^ eper:t d 24 h,Gr:

i;;1: tion v:lve :t 'nlet i::1:tten v:lve te
fully Gpen. fully Op:n ,t:tu"..

;<

au m un'" (continued)
''

-

g* ogg g,4 gjggg7g
5.I R& s*TM E ks/ optA4,w.h yg p q

WM To ofEdA6LEgm,w atjg
ST"" 5 -tm fERAdie ,

L). PUR & twof5AA01E p.I ggspgg Ip;jg. Hy rs 9 jus

pa egesse.s ordstl o r6M6LE s'ntrus.
T V 4 # 4 , 8; cA c..

h AP600 3.5-11 08/96 Amendment 0
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..

PRHR HX - Shutdown, RCS Intact
3.5.5

4

!

ACTIONS (continued):
:
'
; CONDITION REQUIRED ACTION COMPLETION TIME
:
4

;

j 0. N a;.el i;;l;tien 0.1 Open-the m nual 24 hears-
i velv; :t fully ;p;n. iscietien velv;.

;

}

} 'E. 0;th eir ;;;reted E.1 F;st:r; ;;ti;t i;;1;ti;n M '.;;r;
} i;eletion 4;17;; selv;; t; OP:FJ,0L:
j in;;;r di;. : tit = .
2

1

2 E E -! f. Required Actions of 7.1 Initiate action to be in Immediately
Conditions A,'B, C,A MODE 5 with RCS open and
Dy er4 not met visible level in
within the required pressurizer.

j Completion Times.-

:

i OR
i

! LC0 not met for
i reasons other than A,
j w B, C, D, un E =.
1 4
'

oa. .

!

I

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.5.5.1 The SRs of Specification 3.5.4, In accordance
" Passive Residual Heat Removal Heat with
Exchanger (PRHR HX) - Operating" are applicable SRs
applicable. -

.

h AP600 3.5-12 08/96 Amendment 0
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J IRWST - Operating l
3.5.6-

3.5 PASSIVE CORE COOLING SYSTEM (PXS)

3.5.6 In-containment Refueling Water Storage Tank (IRWST) - Operating

'
LC0 3.5.6 The IRWST, with two injection flow paths and two containment

recirculation flow paths, shall be OPERABLE.
.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One motor operated A.1 Restore containment 72 hours
containment recirculation motor
recirculation operated isolation valve
isolation valve to OPERABLE status.
inoperable.

" B. One motor operated B.1 Close motor operated 72 hours
containment containment i

recirculation recirculation isolation
isolation valve not val ve.
fully closed.

1

8
C. Ik ST water volume, C.1 Restore IRWST to ft hours

boron concentration, OPERABLE status.
or water temperature
not within limits.

1+

D. One motor operated D.1 Restore motor operated Jr hour,(
IRWST isolation valve IRWST isolation valve to
not fully open. fully open condition.

(continued)

-,

(b)AP600 3.5-13 08/96 Amendment 0
ao01 steenspect14030600.r06 0e0308

. _ _ _ , _ _ _ _ _ . . . - _ _ . .



.. . _ - . . . . . . . . . . -. .. .. .. '

IRWST - Operating

( 3. 5.6 - )

ACTIONS (continued)

i - CONDITION REQUIRED ACTION COMPLETION TIME
|

E. Required Actions and E.1 Be in MODE 3. hours
,

associated Completion
Times of Conditions A AND
B, C, or D not met. 8 30

E.2 Be in MODE /. )(hours
!

| LCO not met for
| reasons other than A,
i B, C, or D.
!

!

|
|

| SURVEILLANCE REQUIREMENTS-
1

SURVEILLANCE FREQUENCY

!

a SR 3.5.6.1 Verify the IRWST water temperature is 24 hours
< 120*F.

|

| 7 DWYS
l SR 3.5.6.2 Verify the IRWST borated water volume is :" hure

> 557,000 gallons.

| SR 3.5.6.3 Verify the IRWST boron concentration is 31 days
f > 2600 ppm and < 2900 ppm.

AND;

Once within 6
hours after
each solution
volume
increase of
15,000 gal.,
3.0%

(continued)
4

,

:

AP600 3.5-14 08/96 Amendment 0
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'

j IRWST - Operating
3.5.6

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY
.

>:
SR 3.5.6.4 Verify each motor operated IRWST 14 hours

isolation valve is fully open.

SR 3.5.6.5 Verify power is removed from each motor 31 days
operated IRWST isolation valve.

I
1

31 DsHS i
SR 3.5.6.6 Verify each containment recirculation 24 r~urr ;

isolation valve is fully closed. |
|

SR 3.5.6.7 Verify each motor operated containment In accordance
recirculation isolation valve is with the
OPERABLE by stroking open the valve. Inservice

Testing
Program

a

SR 3.5.6. Verify IRWST injection and recirculation In accordance
system performance in accordance with with the
the Inservice Testing Program. Inservice

jTesting
_ $15754' 43v54 Program

% 3.S.C.8 vee,vy McM inosr wssewaa Aero
cea reodotGM Rec.stmenad 54HsB 'j|g "

VM./E 15 cWERA8LE /d AcaROMLE. anvH tuTEgdsca-
,

3dE. /25 EK/*CE TEs~Jn44 rd%gA**t . TESTIN 4
Moe 49m

SR, S .S. 4 ! D VEMs Fy Byyss # 1N5MW MT
TH E IRW57 scKEENs AWO 7WE Cedrk!M 14 gadygy

Den:.st.c44kv0N scLEEN5 AAE W W
Res 16 crED 7y ot%S .

i

h AP600 3.5-15 08/96 Amendment 0

.
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IRWST - Shutdown, RCS Inventory High .

3.5.7 |

t

| 3.5 PASSIVE CORE COOLING SYSTEM (PXS)

3.5.7 In-containment Refueling Water Storage Tank (IRWST) - Shutdown, RCS
?.nventory High

LC0 3.5.7 The IRWST, with one injection-flow path and one containment
recirculation flow path, shall be OPERAF.LE.

*

\

APPLICABILITY: MODE 5 with RCS pressure boundary intact; )
MODE 5 with RCS open, visible level ir pressurizer. j

!

| ACTIONS
""

L
| CONDITION REQUIRED ACTION COMPLETION TIME
!

i

l

A. One required motor A.1 Restore required motor 72 hours
! operated containment operated containment

recirculation recirculation isolation
isolation valve valve to OPERABLE
inoperable. status.

i

! M

| B. Required motor B.1 Close required motor 72 hours
operated containment operated containment
recirculation recirculation isolation
isolation valve not valve.
fully closed.

8'

I C. IRWST water volume, C.1 Restore IRWST to JRf hours
i boron concentration, OPERABLE status.

or water temperature ,

not within limits.

I

D. Required motor D.1 Restore required motor Jf hourf(
operated IRWST operated IRWST isolation
isolation valve not valve to fully open
fully open. condition.

(continued)
;

'
,

I

$

-(h)AP600 3.5-16 08/96 Amendment 0
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M%Tlf - M, AG8nMWhNw7M6')%| 3.5.7

ACTIONS (continued)

CONDITION REQUIRED ACTION- COMPLETION TIME

E. Required Actions and E.1 Initiate action to be in Immediately
I

'

associated Completion MODE 5 with the RCS |

Times of Conditions A intact and a visible i
'

B, C, or D not met. level in the
pressurizer.

OR AND
,

LCO not met for E.2 Suspend positive Immediately
reasons other than A, reactivity additions.
B, C, or D.

_

.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

I SR 3.5.7.1 For the IRWST and' flow paths required to In accordance
be OPERABLE, the SRs of Specification withu
3.5.6, "In-containment Refueling Water applicable
Storage Tank (IRWST) - Operating" are SRs

applicable.
;

.

.

'

IGs \ 30607.r064)S0394

-- - --- _ --
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IRWST - Shutdown, RCS Inventory Low
| 3.5.8
|

3.5 PASSIVE CORE C0OLING SYSTEMS
i

! 3.5.8 In-containment Refueling Water Storage Tank (IRWST) - Shutdown, RCS
Inventory Low

!

| .

LC0 3.5.8 The IRWST, with one injection flow path and one containment
recirculation flow path, shall be OPERABLE.

;

I

APPLICABILITY: MODE 5 with RCS open, level not visible in pressurizer;
MODE 6 .ith upper internal; in pl::: :nd ::vity level le::
th:r ful!G

!

! ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

| A. One required motor A.I Restore required motor 72 hours
| operated containment operated containment

recirculation recirculation isolation
isolation valve valve to OPERABLE
inoperable. status.

.

2.

B. Required motor B.1 Close required motor 72 hours
operated containment operated containment,

| recirculation recirculation isolation
! isolation valve not valve.

fully closed.

i Ano Rnrat% cway

C. IRWST water volume, C.1 Restore IRWST to (hours3

,

boron concentration, OPERABLE status.
I or water temperature -

| not within limits.
.

I
D. Required motor D.1 Restore required motor JIhourg

operated IRWST operated IRWST isolation
isolation valve not valve to fully open
fully open. condition.

(continued)
;

. ~

(b)AP600 3.5-18 08/96 Amendment 0
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IRWST - Shutdown, RCS Inventory Low
3.5.8

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

E. Required Actions and E.1.1 If in MODE 5 with RCS Immediately
associated Completion open and level not
Times of Conditions A visible in pressurizer,
B, C, or D not met. initiate action to be in

MODE 5 with RCS intact
OR and visible level in

pressurizer..

LC0 not met for
reasons other than A, QR
B, C, or D.

E.1.2 If in MODE 6 with upper Immediately
'

internals in place and
cavity level less than
full, initiate action to
be in MODE 6 with the
upper internals removed
and the cavity full.

AND

E.2 Suspend positive Immediately
reactivity additions. '

a

)

)

!
1

o 3 3 3o. . . . .... 3.5-19 08/96 Amendment 0



IRWST - Shutdown, RCS'' Inventory L'ow
~

m 47 SA 3. % 8. / -+ .3 3.5.8

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

4 fet. LOW %
| SR 3.5.8./ For the IRWST an flow paths required to In accordance
| be OPERABLE, the SRs of Specification with
| 3.5.6, "In-containment Refueling Water applicable

Storage Tank (IRWST) - Operating" are SRs

*PPli;*{l*j,3c,y se 3.r.c.c sa s.sc e
SR 7.5.4, r 52Ff47 5C7%C4

|

|

.

i

I

1

.

I

|
|

l

'

|

|

|
'

.

i

.

b AP600 3.5-20 08/96 Amendment 0
ao01uechspec\18030600.r06480386

|

|

|
|



~

j 3, ,f
< ~

ACTIONS /contiMJed) m / o / o ,,

/ REQUIREDACTibN EdiPLETION ME /CONDITION [
' '

'
-

, ,

/ ' '

/g.
,

E[ Required Actions and E.1 Be in MODE 3. hours
/ associated Completion [' '

/ Times of Conditions A AND
B, C, or D not met. /1

E.2 Be in MODE 4. 7(hours
' 9B M0

-

r so her han A, 'F.3 MME M7 " 35''
B, C, or D. O N E M AS*

' '

6/'

m

v <- -

,

.
>

& T& 5"
SURVEILLANCE REQUIREMENTS ( _. x_ -u

SURVEILLANCE FREQUENCY

pu RENNAUr C/WoTY

( SR 3.5 .1 Verify the IRWST water temperature is 24 hours
; < 120*F.

g

goRcHM4c@rar 7*rm.g ,
SR 3.5.5.2 Verify the IRWST borated water volume is 24 hars.4

> 557,000 gallons.

yo eewuoq cWorn
3.5f.3 Verify the IRWSTaboron concentration is 31 daysSR

> 2600 ppm and < 2900 ppm. |
AND |

Once within 6 |
hours after |

each solution
volume
increase of
15,000 gal.,
3.0%

(continued)

AP600 3.5-14 08/96 Amendment 0
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Containment I
; 3.6.1 |

|
|
| 3.6 CONTAINMENT SYSTEMS 'l
p -|

3.6.1 Containment- I

l
I

,

| LCO 3.6.1 Containment shall be OPERABLE.

APPLICABILITY: MODES 1, 2, 3, and 4.
,

I

'l
y ACTIONS !

! CONDITION REQUIRED ACTION ' .0MPLETION TIME"

, l
t ,

t

A.- Containment A.1 Restore containment to I hour'

inoperable. OPERABLE status.

|^

Ia
B. Required Action and B.1 Be in MODE 3. ghours

associated Completion
Time not met. AND

,

| 5 .3G !
~

B.2 Be in MODE t. M hours

!

!

|
.

|
|

'

.

l

l
|

|

|

1
,

1

: .

!
;-

AP600 3.6-1 08/96 Amendment 0
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i Containment
i 3.6.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

'

SR 3. 6.1.1 - Perform required visual examinatio.: and -----NOTE-----
leakage-rate testing except for SR 3.0.2 is
containment air-lock testing, in not applicable -

accordance with the Containment Leakage --------------

Rate Testing Program.
In accordance
with the
Containment
Leakage Rate
Testing
Program

.

,

|

I

!

|

. [ 1 . , _ ,, 3.6-2 08/96 Amendment 0
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Containment Air Locks
3.6.2

3.6 CONTA!WMENT SYSTEMS

.3.6.2 Containment Air Locks

LC0 3.6.2 Two containment air locks shall be OPERABLE.

APPLICABILITY: MODES 1, 2, 3, and 4.
1

ACTIONS

............__................--------NOTES------------------------------------
1. Entry and exit is permissible to perform repairs of the affected air lock ^

components. '
-

2. Separate Condition entry is allowed for each air lock. i

3. Enter applicable Conditions and Required Actions of LC0 3.6.1,
" Containment," when air lock leakage results in exceeding the overall

,

containment leakage rate.
.......................................................___.................__..

CONDITION REQUIRED ACTION COMPLETION TIME
A

A. One or more ------------NOTES------------ t

containment air locks 1. Required Actions A.1, !

with one containment- A.2, and A.3 t..e not
air lock door applicable if both doors
inoperable. in the same air lock are

3inoperable and Condition 1.

C is entered.
r

2. Entry and exit is
permissible for 7 days
under administrative
controls if both air
locks are inoperable.

.............................

A.1 Verify the OPERABLE door I hour
is closed in the
affected air lock.

;

A.2 Lock the OPERABLE door 24 hours
closed in.the affected '

air lock.
(continued)

(!)AP600 3.6-3 08/96 Amendment 0
mwi.amot,o.4.om

. ~ . , _ _ . _ . , - _ _ , _ - . - _ _ ---



- -_ ____

Containment Air Locks I

3.6.2

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) AND

A.3 --------NOTE-----------
Air lock doors in high
radiation areas may be
verified locked closed
by administrative means.
.......................

Verify the OPERABLE door Once per
is locked closed in the 31 days
affected air lock.

B. One or more -----------NOTES-------------
containment air locks 1. Required Actions B.1,
with containment air B.2, and B.3 are not

lock interlock applicable if both doors*

mechanism inoperable. in the same air lock are
inoperable and
Condition C entered.-

2. Entry and exit of
containment is
permissible under the
control of a dedicated
individual.

_________.........__.........

B.1 Verify an OPERABLE door 1 hour
is closed in the
affected air lock.

AND .

.

B.2 Lock an OPERABLE door 24 hours
closed in each affected
air lock.

AND

(continued)

h!)AP600 3.6-4 03/96 Amendment 0
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' Containment Air Locks i

3.6.2

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
I,

B. (continued) B.3 -- -------NOTE---------
Air lock doors in high ;
radiation areas may be
verified locked closed |by administrative means. '

.......................

Verify an OPERABLE door Once per ;

is locked closed in each 31 days
affected air lock.

l

|

C. One or more C.1 Initiate action to Immediately
,containment air locks evaluate overall '

,

inoperable for containment leakage rate
reasons other than per LCO 3.6.1
Condition A or B.

AND

"
C.2 Verify a door is closed I hour

in the affected air
lock.

|
AND

'

C.3 Restore air lock to 24 hours
OPERABLE status.

D. Required Action and D.1 Be in MODE 3. ghours
associated Completion
Time not set. AND

S 36*

D.2 Be in MODE A'. pfhours

b AP600 3.6-5 08/96 Amendment 0



ConralnmennWr~Kocus( n

| 3.6.2

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

a

SR 3.6.2.1 -----------------NOTES------------------ -----NOTE-----
1. An inoperable air lock door does not SR 3.0.2 is not

invalidate the previous successful applicable
performance of the associated --------------

overall air lock leakage test.

2. Results shall be evaluated against
acceptance criteria of SR 3.6.1.1.

.........-..............................

Perform required air lock leakage rate In_accordance
testing in eccordance with the with the
Containment Leakage Rate Testing Containment
Program. Leakage Rate-

Testing Program
.

SR 3.6.2.2 -----------------NOTE-------------------
Only required to be performed upon entry
or exit through the containment airlock.
........................................

a

Verify only one door in the air lock can 184 days
be opened at a time.

.

( AP600 3.6-6 08/96 Amendment 0
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Containment Isolation Valves
3.6.3

3.6 CONTAINMENT SYSTEMS

3.6.3 Containment Isolation Valves

LC0 3.6.3 Each containment isolation valve shall be OPERABLE.
.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS
...........___....................--NOTES--------------------------------------
1. Penetration flow path (s) may be unisolated intermittently under

administrative controls.

2. Separate Condition entry is allowed for each penetration flow path. |
l

3. Enter applicable Conditions and Required Actions for a ated systems' ;rr
made inoperable by containment isolation valves. l

4. Enter applicable Conditier.s and Required Actions of LC0 3.6.1,
" Containment," when isclation valve leakage results in exceeding the
overall containment' leakage rate,*aNW cairF64

...............................................................................

CONDITION REQUIRED ACTION COMPLETION TIME

Y
A. ---------NOTE-------- A.1 Isolate the affected J( hours

Only applicable to penetration flow path by
those penetration use of at least one
flow paths with two closed and de-activated 5 7 5 3. /. 3
containment isolation automatic valve, closed g,I
valves. manual valve, blind

flange, or check valv.e....................-

with flow through the
One or more valve secured.
penetration flow
paths with one AND

containment isolation
valve inoperable. A.2 ----------NOTE-- ------ |

Isolation devices in
high radiation areas may
be verified by use of
administrative means.
........................

(antinued)

b AP600 3.6-7 08/96 Amendment 0
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\ Containment Isolation Valves
3.6.3

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

,

A. (continued) A.2 Verify each affected Once per
penetration flow path is 31 days for
isolated. isolation

devices outside
containment

'

A_N.@

Prior to '

entering MODE 4
from MODE 5 if -

not performed
within the
previous
92 days for
isolation
devices inside
containment )

.

~

B. --------NOTE--------- B.1 Isolate the affected I hour
Only applicable to penetration flow path by
penetration flow use of at least one
paths with two closed and de-activated i
containment isolation automatic valve, closed '

valves. manual valve, or blind
fl ange.....................-

One or more
penetration flow
paths with two
containment isolation
valves inoperable.

4
C. --------NOTE--------- C.1 Isolate the affected M hours

Only applicable to penetration flow path by
penetration flow use of at least one 575353
paths with only one closed and deactivated C. I
containment isolation automatic valve, closed
valve and a closed manual valve, or blind
system, flange.
.....................

(continued)

h AP600 3.6-8 08/96 Amendment 0



Containment Isolation Valves
3.6.3

ACTIONS

CONDITION REQViRED ACTION COMPLETION TIME

C. (continued) AND

One or more C.2 --------NOTE---------
penetration flow Isolation devices in
paths with one high radiation areas may
containment isolation be verified by use of
valve inoperable, administrative means.

.....................

Verify the affected Once per
penetration flow path is 31 days
isolated.

D. Required Action and D.1 Be in MODE 3. #' hours
associated Completion
Time not met in MODES AND
1, 2, 3, and 4. 5 .%

D.2 Be in MODE s(. E4" hours

u

,

. -i
.
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| containment Isolation Valves
3.6.3

SURVEILLANCE REQUIREMENTS

SVRVEILLANCE FREQUENCY -

'

SR 3.6.3.1 Verify each (16 inch) containment purge 31 days
valve is closed, except when the
[16 inch] containment purge valves are
open for pressure control, ALARA, air
quality considerations for personnel
containment entry, or for Surveillances
which require the valves to be open.

SR 3.6.3.2 ------------------NOTE-----------------
Valves and blind flanges in high
radiation areas may be verified by use
of administrative controls.
.______....__________...__..________....

Verify each containment isolation manual 31 days
valve and blind flange that is located
outside containment and required to be
closed during accident conditions is
closed, except for containment isolation

" valves that are open under
administrative controls.

SR 3.6.3.3 ------------------NOTE------------------
Valves and blind flanges in high
radiation areas may be verified by use
of administrative controls.
....__________...__....________.___ ..__

VFify each containment isolation manual Prior to
valve and blind flange that is located entering MODE 4
:r. side containment and required to be from MODE 5 if
closed during accident conditions is not performed
closed, except for containment isolation within the
valves that are open under previous
administrative controls. 92 days

(continued)

b
.
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3.6.3
!

l

L SURVEILLANCE REQUIREMENTS (continued) )
I

L SURVEILLANCE FREQUENCY

SR .3.6.3.4 Verify the isolation time of each power In accordance
operated and each automatic containment with
isolation valve is within limits. Inservice

| Testing
Program

.

SR 3.6.3.5 Verify each automatic containment In accordance
isolation valve that is not locked, with
sealed or otherwise secured in position, Inservice
actuates to the isolation position on an Testing
actual or simulated actuation signal. Program

,

A

e

!

'

|

(!)AP600 3.6-11 08/96 Amendment 0
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J Containment Pressure
3.6.4

3.6 CONTAINMENT SYSTEMS

3.6.4 Containment Pressure

LCO 3.6.4 Containment pressure shall be [> -0.2 psig and)
5 +1.0 psig.

,

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

I
A. Containment pressure A.1 Restore containment # hourg
. not within limits, pressure to within g 73 y,g,9limits.

4f

$
B. Required Action and B.1 Be in MODE 3. / hours

associated Completion.

Time not met. AND

5 36 '

B.2 Be in MODE g. # hours
:

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY,

/ 2. 575
SR 3.6.4.1 Verify containment pressure is within Khours s4,3,r.,y,/>

limits.

Reviewer Note: The low pressure limit is not needed for plant locations for
which the lowest possible ambient temperature is approximately
20 *F.

b AP600 3.6-12 08/96 Amendment 0
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Containment Air Temperature
3.6.5

3.6 CONTAINMENT SYSTEMS
1

3.6.5 Containment Air Temperature

! LC0 3.6.5 Containment average air temperature shall be 1 120*F.
|

|-

APPLILABILITY: MODES 1, 2, 3, and 4.

|
'

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

'

8
A. Containment average A.1 Restore containment )( hours

air temperature not average air temperature 575 345within limit.
,

to within limit. g,j

B. Required Action and B.1 Be in MODE 3. hours
associated Completion
Time not met. AND

" S 3G
B.2 Be in P.09E /. M hours

)-- .,

|

'

.

SURVEILLANCE REQUIREMENTS

|SURVEILLANCE FREQUENCY

SR 3.6.5.1 Verify containment average air 24 hours
temperature is within limit.

I

%

!

b AP600 3.6-13 08/96 Amendment 0
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) PCS - Operating
3.6.6

|

|
| 3.6 CONTAINMENT SYSTEMS
|

3.6.6 Passive Containment Cooling System (PCS) - Operating'

LC0 3.6.6 The passive containment cooling system shall be OPERABLE. -

|

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One passive A.1 Restore flow path to 72 hours
,

containment cooling OPERABLE status.'

water flow path
inoperable.

1

G
B. Water storage tank B.1 Restore water storage A4 hours

temperature not tank to OPERABLE status.
" within limit.

08

Water storage tank
volume not within
limit.

C. assi C.1 low path to

er floinths
inoperable. N -

(continued)

,

AP600 3.6-14 08/96 Amendment 0
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3.6.6

ACTIONS (continued).

CONDITION- REQUIRED ACT!ON COMPLETION TIME
.

!: 8. Required Action and .1 Be in MODE 3. ghours
i associated Completion
| Time of Conditions A ANDp
L- eA B, -, ; = t r t . C 5 $9
| g.2- Be in MODE /. M hours
| OR sr3 3.G4.C.

A2
LC0 not met for (em te
reasons other than Ag ** T ).

, A B. erdh-

_

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.6.1 Verify the water storage tank temperature ----NOTE----
a 40 *F and s 120*F. Only required

when the
w ambient

temperature
is s 32*F or
a: 100*F
............

24 hours
s75
s R 3.5 4. /__

7 04ys
SR 3.6.6.2 Verify the water storage tank volume 24 S:urs

a: 400,000 gallons, m
s A .3.5.K 2.

3/ 04y3
SR 3.6.6.3 Verify each passive containment cooling e hour 4

system, power operated, and automatic
valve in each flow path that is not glocked, sealed, or otherwise secured in 3 g 3,5.2.2
position, is in the correct position.

(continued)

!

I
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3.6.6 '

SURVEILLANCE REQUIREMENTS (continued)

j SURVEILLANCE FREQUENCY
!

|

| SR 3.6.6.4 Verify each passive containment cooling In accordance
system automatic valve in each flow path with the
that is not locked, sealed, or otherwise Inservice
secured in position, actuates to the Testing l

: correct position on an actual or simulated Program
actuation signal.

SR 3.6.6.5 Verify the air flow path from the shield 24 months
building annulus inlet to the exit is I

unobstructed and that the inspection ports
in the air baffle are, closed. '

, ,

SR 3.6.6.6 Verify passive containment cooling system In accordance
performance in accordance with the with the
Inservice Testing Program. Inserviceg

s
. Testing

smm LEs)EL -- -- program

,

i
i

|

!

!

|

AP600 3.6-16 08/96 Amendment 0
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PCS - Shutdown
3.6.7

3.6 CONTAINMENT SYSTEMS

3.6.7 Passive Containment Cooling System (PCS) - Shutdown :

1

LC0 3.6.7 The passive containment cooling system shall be OPERABLE.

.

APPLICABILITY: MODES 5 and 6 with reactor shutdown less than [100 hours]. )
|

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
,

i

i

A. One passive A.1 Restore flow path to 72 hours
containment cooling OPERABLE status.
water flow path
inoperable.

8
B. Water storage tank- B.1 Restore water storage )( hours

temperature not tank to OPERABLE status.
" within limit.

OR

Water storage tank I
volume not within
limit.

1

I

C. Tw ssive C.1 ne o 4 heur+-
contai oling OP s ,

water w hs
i erable.

(continued)

s
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- PCS - Shutdown
3.6.7

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and D.1.1-If in MODE 5, initiate Immediately
associated Completion action to be in MODE 5
Time of Conditions A, with RCS intact and
B, or C not met, visible level in

pressuri;:er. ,

EB'
OR
~

LCO not met for
reasons other than A, D.1.2 If in MODE 6, initiate Immediately
B, or C. action to be in MODE 6

with the upper internals
'

removed and the
refueling cavity full.

AND ,

!

D.2 Suspend positive Immediately
reactivity additions. j

.

|
u i

SURVEILLANCE REQUIREMENTS

SJRVEILLANCE FREQUENCY

SR 3.6.7.I The SRs of Specification 3.6.6, " Passive In accordance
Containment Cooling System - Operating" with -

are applicable. applicable
SRs

- -

h AP600 3.6-18 08/96 Amendment 0
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Containment Penetrations
3.6.8

!

3.6 CONTAINMENT 5Y57Edc5

3.6.8' Containment Penetrations
1

LC0 3.6.8 The containment penetrations shall be in the following -

status:

The equipment hatches closed and held in place bya.
(four) bolts or, if open, clear of obstructions such
that the hatches can be closed prior to steaming into
the containment.

b. The containment airlocks shall be clear of obstructions
such that they can be closed prior to steaming into the
containment.

c. The containment spare penetrations, if open, shall be
clear of obstructions such that the penetrations can be

.

closed prior to steaming into the containment.

d. Each penetration providing direct access from the
containment atmosphere to the outside atmosphere
either:

1. closed by a manual or automatic isolation valve,
blind flange, or equivalent, ora

2. capable of being closed by an OPERABLE
Containment Isolation signal.

APPLICABILITY: MODES 5and45)

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

.

A. One or more A.1 Restore containment I hour
containment penetrations to
penetrations not in required status.
required status.

(continued)

()AP600 3.6-19 08/96 Amendment 0miu u.o3o.o..,o.mos..
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Containment Penetrations
3.6.8

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME
*

1

B. Required Action and B.1.1 If in MODE 5, Immediately
associated Completion initiate action to
Time not met. be in MODE 5 with

RCS intact and
OR visible level in the

pressurizer.
LC0 not met for
reasons other than OR

~~

Condition A.
B.1.2 If in MODE 6,

initiate action to
be in MODE 6 with Immediately
the upper internals
removed and the
cavity full.

AND

B.2 Suspend positive Immediately
reactivity additions.

_

( AP600 3.6-20 08/96 Amendment 0
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3.6.8 )
;

i
SURVEILLANCE REQUIREMENTS j

SURVEILLANCE FREQUENCY

SR 3.6.8.1 Verify each required containment 7 days !penetration is in the required status.
|
|

|
.

SR 3.6.8.2 -----------------NOTE------------------- ,)
Only required to be met for an open

,equipment hatch.
|.....................................__. 1

Verify that the hardware, tools, Prior to
equipment and power source necessary to hatch removal |

install the equipmen,t hatch are '

available. AND

7 days

SR 3.6.8.3 Verify one automatic isolation valve in In accordance I
each open penetration providing direct with
access from the containment atmosphere Inservice |^

to the outside atmosphere actuates to Testing I

the isolation position on an actual or Program j
simulated actuation signal.

|

I
1

- ,

AP600 3.6-21 08/96 Amendment 0
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nH Adjustment >

3.6.9

3.6 CONTAINMENT SYS7EAS

3.6.9 pH Adjustment
,

LC0 3.6.9 The pH adjustment shall be OPERABLE.

.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. The volume of A.1 Restore volume of 72 hours
trisodium phosphate trisodium phosphate to
not within limit, within limit.

4.
B. Required Action and B.1 Be in MODE 3. I hours

associated Completion
Time of Condition A AND

~ not met. 'N3 89
OR B . 2.1 Be in MODE g. % hours ff'
LCO not met for
reasons other than A. gg

B.2.2 Verify the available 84 hours
volume of trisodium -

phosphate meets 50% of
the limit specified in SR
3.6.9.1.

h AP600 3.6-22 08/96 Amendment 0
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pH Adjustment
3.6.9

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3,6.9.1 Verify that the pH adjustment kets 24 months
are filled'with at leastD45 ft' of TSP>
(Na P0 -12 H O)y c..as,afg,g4 m,qc3 4 2

di RW6Ursos of YM Beskir umam.

.

|
!

|**

,

,

AP600 3.6-23 08/96 Amendment 0
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Passive Autocatalytic Hydrogen Recombiners
3.6.10

3.6 CONTAINMENT SYSTEMS
.

>

3.6.10 Passive Autocatalytic Hydrogen Recombiners

LC0 3.6.10 Two passive autocatalytic recombiners (PARS) shall be -

OPERABLE.

APPLICABILITY: MODES 1 and 2.

|

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One PAR inoperable. A.1 NOTE -

LC0 3.0.4 is not
applicable.
.......................

Restore one PAR to 30 days
OPERABLE status,

u-

B. Two PARS inoperable. B.1 Verify by 1 hour
administrative means
that the hydrogen AND
control function is
maintained. Once per

12 hours
thereafter

AND

B.2 Restore one PAR to 7 days
OPERABLE status.

.

-
.

C. Required Action and C.1 Be in MODE 3. 6 hours
associated
Completion Time not
met.

.

(5)AP600 3.6 1 Draft
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| 3.6.10

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY I

|
| SR 3.6.10.1 Visually examine each PAR enclosure and In accordance
| ensure there is no obstruction or with the
| blockage of the inlets or outlets in System Level
| accordance with the System Level Inservice

Inservice Testing Program. Testing
Program

|

SR 3.6.10.2 Perform a surveillance bench test on a In accordance
specimen removed from each PAR in with the
accordance with the System Level System Level
Inservice Testing Program. Inservice

Testing
Program

_

k

!

s
.

b AP600 3.6 2 Draft
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Main Steam Safety Valves (MSSVs)
( 3.7.1
|
i

! 3.7 PLANT SYSTEMS
|

| 3.7.1 Main Steam Safety Valves (MSSVs)

|
LCO 3.7.1 The MSSVs shall be OPERABLE as specified in Table 3.7.1-1 and

Table 3.7.1-2.

|

|

APPLICABILITY: MODES 1, 2, 3,
MODE 4 with RCS not cooled by RNS.

ACTIONS
.

----------------------------------------NOTE-----------------------------------
Separate Condition entry is allowed for each MSSV.
..........__............. ____.................................................

CONDITION REQUIRED ACTION COMPLETION
TIME

48
A. One or more required A.1 Reduce power to less than )(hours

MSSVs inoperable. or equal to the applicable s 75 3.7./i

% RTP listed in
Table 3.7.1-1. /' /

B. Required Action and B.1 Be in MODE 3. Ihours
associated Completion
Time not met. AND .

2f
OR B.2 Be"in MODE 4 uh7# RCS S4 hours3

' con w4 PMDCEO **!

One or more steam W E Mos.
generators with less

28 than two MSSVs
OPERABLE.

.

s',

i e

< '

|
'

l

I
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1

Main Steam Safety Valves (MSSVs)
3.7.1

1
-

|
| SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
;

.,.................N0TE------------------

SR 3.7 i 4 Only required to be performed in MODES 1
and 2.

.

.........................................

Verify each required MSSV lift setpoint In accordance
per Table 3.7.1-2 in accordance with the with the
Inservice Testing Program. Following Inservice
testing, lift settings shall be within Testing

1%. Program

|

O

|

I

|

|

i

!
l

|
-

!

l

l

|

1

\
\s

. i

|. |
i

'

i

h)AP600 3.7-2 08/96 Amendment 0 |
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Main Steam Safety Valves (MSSVs)
3.7.1

Table 3.7.1-1 (Page 1 of 1)

OPERABLE MSSVs Versus
Applicable Power in Percent of RTP

|

MINIMUM NUMBER OF MSSVs
PER SG MAXIMUM ALLOWABLE

REQUIRED OPERABLE POWER, % RTP

|

| 3 100
|

| 2 67
|
|

A

r

s.

(!)AP600. 3.7-3 08/96 Amendment 0

|



Main Steam Safety Valves (MSSVs) l
3.7.1

Table 3.7.1-2 (Page'l of 1)
Main Steam Safety Valve Lift Settings

>

VALVE NUMBER LIFT SETTING, '

psig i 1%

STEAM GENERATOR
#1 #2 1

V030A V0308 1085

V031A V031B 1115

V032A V032B 1140

.

A

.

()AP600 3.7-4 08/96 Amendment 0
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WLNFRGBunMWOWiOW VDTves (MSIVs)
3.7.2

3.7 PLANT SYSTEMS

3.7.2 Main Steam Isolation Valves (MSIVs)

LC0 3.7.2 Two MSIVs shall be OPERABLE.

.

APPLICABILITY: MODE 1.
MODES 2, 3, and 4 except when both MSIVs are closed,

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

g S 73 J.72
A. One MSIV inoperable A.1 Restore MSIV to OPERABLE W hours A

in MODE 1. status.
.-

6 Sr3
B. Two MSIVs inoperable B.1 Be in MODE 2. E' hours 3

in MODE 1.

0_B

Required Action and
" associated Completion

Time of Condition A
not met.

1
o n.nse n g S73 |

C. One MSIVs inoperable C.1 Close MSIV. M-hours Cx
in MODE 2, 3, or 4.

AND

C.2 Verify MSIV remains Once per 7 days
closed.

D. T e MSIV5 ir.e eret,le D.; Cle32 MSIV3. I h;;rv
ir MODES 2, 3, ;r '.

-ANO-

D.2 Verify MSIV: ar; cic;;d. Or.cc per 7 days

| (continued)
|

- . . Arcyrg -. - - -. -

| SEh4KATE CMDm40
ENTA1 ISALL0*UBO W
GA<.s+ /dS I V.

.t - . - - - - .
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liJ ill JLUdHi lhOldLIOn V&lVe$ (M31ys)
' "" ' - '

3.7.2

ACTIONS (continued) <-

CONDITION REQUIRED ACTION COMPLETION TIME

J'. Required Action and T.1 Be in MODE 3. ' hours
associated Completion
Time of Condition C AND
or D not met. p

AI.2 Be in HODE 4 with RCS 24 hours
cooling provided by the
RNS.

g EILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
,

SR 3.7.2.1 ------------------NOTE------------------
Only required to be performed prior to
entry into MODE 2.
........................................

Verify MSIV closure time 5 5 seconds on In accordance
an actual or simulated actuation signal, with thee-

Inservice
Testing Program

_. _

t

($)AP600 3.7-6 08/96 Amendment 0ep0t hesheeee\19030702306480308
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Main Feedwater Isolation and Control Valves (MFIV and MFCV)
3.7.3

3.7 PLANT SYSTEMS.,

3.7.3 Main Feedwater Isolation and Control Valves (MFIV and MFCV)
.

LC0 3.7.3 The MFIV and the MFCV for each Steam Generator shall be '

OPERABLE.

APPLICABILITY: MODES I, 2, 3, and 4 except when the MFIVs or associated MFCV
are closed and deactivated.

ACTIONS

...........................................N0TE-------------------------------
Separate Condition entry is allowed for each valve.
..................____..__...........__...............____....................

CONDITION REQUIRED ACTION COMPLETION TIME

.

A. One or two MFIVs A.I Close or isolate the 72 hours
.

inoperable. MFIV flow path.
-

AND

A.2 Verify MFIV is closed or Once per 7 days
isolated.

B. One or two MFCVs B.1 Close or isolate the 72 hours
inoperable. MFCV the flow path.

AND

B.2 Verify MFCV is closed or Once per 7 days -

isolated.

C. Two valves in the C.1 Isolate affected flow 8 hours
same flow path path.

| inoperable, fu, n:
er tre fin pathi.

(continued)

1

()AP600 3.7-7 08/96 Amend:nent 0
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Main Feedwater Iso?ation and Control Valves (MFIV and MFCV)
3.7.3

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME
'

.

h
D. Required Action and D.1 Be in MODE 3. / hours

associated Completion
Time not met. AND

D.2 Be in MODE 4 with RCS 24 hours
cooling provided by RNS.

ANO

D. 3.1 IS 6 L & TE W E A M M 36 * " O
Flow PrYni(S)

'

c a.

SURVEILLANCE REQUIREMENTS D. U SE Ia1 $84f 6 - 26 ##dfS

SVRVEILLANCE |T.EGUENCY-

,

1
SR 3.7.3.1 -----------------NOTE--------------- -- i

Only required to be performed prior to
entry into MODE 2.
.......................................3

Verify the closure tirre of each MFIV and In accordance
MFCV is 15 seconds on an actual or with the
simulated actuation signal. Inservice

Testing
Program

'

.

I
i

|

h AP600 3.7-8 08/96 Amendment 0
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3.7.4

3.7 PLANT SYSTEMS
l

3.7.4 Secondary Specific Activity )
l

[ LCO 3.7.4 The specific activity of the secondary coolant shall be
i 1 0.04 pCi/gm DOSE EQUIVALENT I-131.

!

APPLICABILITY: MODES I and 2.

'

|

ACTIONS |

CONDITION REQUIRED ACTION COMPLETION TIME

6
A. Specific activity not A.1 Be in' MODE 3. g hours

within limit.
J

2

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.4.1 Verify the specific activity of the 31 days -

secondary coolant 10.04 C1/gm DOSE
EQUIVALENT I-131.

.

I
i

i

I
|

h AP600 3.7-9 08/96 Amendment 0

l

-_



. _ . . . - - - - . - . . . . . -

Spent Fuel Pool Water Level |
3.7.5 |

|
|

3.7 PLANT SYSTl!MS j

3.7.5 Spent Fuel Pool Water Level

i

LCO .3.7.5 The spent fuel pool water level shall be 2 23 f t over the top j
of irradiated fuel assemblies seated in the storage racks. |

i

!

APPLICABILITY: At all- times. ;

l

,i

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME !

...........-N0TE-------------
LCO 3.0.3 not applicable.
.............................

A. Spent fuel pool water A.1 Suspend movement of Immediately
level < 23 ft. irradiated fuel

assemblies in the spent
,

fuel pool. i

a

AND

A.2 Initiate action to I hour i
restore water level to
2 23 ft. )

, , , , , , , , , . _ _

l
|

SURVEILLANCE REQUIREMENTS I

|

SURVEILLANCE FREQUENCY i

SR 3.7.5.1 Verify the spent fuel pool water level 7 days
is > 23 ft above the top of the
irradiated fuel assemblies seated in the
storage racks.

i

|

( AP600 3.7-10 08/96 Amendment 0
ow o.no m .,o u..
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- - - - - - - - - Ma{fCbnt'roi"RoomHabitabilitySystem(VES) ---
,_ _ ,. . . . . . --

3.7.6

3.7 PLANT SYSTEMS

3.7.6 Main Control Room Habitability System (VES)
i

l

! LCO 3.7.6 Two Main F.ontrol Room (MCR) Habitability System trains shall
! be OPERABLE.

!

APPLICABILITY: MODES 1,_7, 3, and 4.
During movement of irradiated fuel assemblies.

ACTIONS1

CONDITION REQUIRED ACTION COMPLETION TIME

"

A. One.VES train A.1 Restore VES train to 7 days
. inoperable. OPERABLE status.
1
i
|

B. MCR air temperature B.1 Restore MCR air 24 hours
, not within limit. temperature to within
! limit.-

"
C. Loss of integrity of C.1 Restore MCR pressure 24 hours

MCR pressure boundary to OPERABLE
j boundary. status

(S
D. Required Action and 0.1 Be in MODE 3. / hoursassociated Completion

Time of Conditions A, AND
B, or C not met in 3G

Be in MODE / gMODE 1, 2, 3, or 4. D.2 )(hours

E. Required Action and E.1 Suspend CORE Immediately
associated Completion ALTERATIONS.
Time of Conditions A,
B, or C not met AND
during movement of
irradiated fuel. E.2 Suspend movement of Immediately

irradiated fuel
assemblies.

(continued),

k
1

! h AP600 3.7-11 08/96 Amendment 0, i m -i .a m.- -
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Moiw Lontvul Room Hab1Sab1118y Sys8em (CES)
| 3.7.6

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

le
F. Two VES trains F.1 Be in MODE 3. / hours

inoperable in MODE 1,
2, 3, or 4. AND

.

F.2 Be in MODE 4. J(hours
Anb
'i=. A Oskve one V65 Win to % heura

O PE C A f A 6 Strt W s .

G. Two VES trains G.1 Suspend CORE Imediately
inoperable during ALTERATIONS.
movement of
irradiated fuel. AND

G.2 Suspend movement of Imediately
irradiated fuel
assemblies.

l

|

(-

(

h AP600 3.7-12 08/96 Amendment 0



_ . _ _

wJwngsiqPgrtT65nR1FalB1Bability System (VES)
3.7.6

SURVEILLANCE REQUIREMENTS

SURVEILLANCE
FREQUENCY

SR 3.7.6.1 Verify Main Control Room air temperature 24 hours
i s s 96'F .

78

SR 3. 7. ti. 2 Verify that the compressed air storage 24 hours
tanksarepressurizedto[a3400psig],4et c 3500 ;;ig]f

SR 3.7.6.3 Verify that each VES air delivery In accordance
isolation valve is OPERABLE. with the

Inservice
Testing Program

SR 3.7.6.4 Verify that each VES air header manual 31 days
isolation valve is in an open position.>

!( "

SR 3.7.6.5 Verify that all VBS Main Control Room 24 months
isolation dampers are OPERABLE and will '

clo,9 upon receipt of an actual or l
simulated actuation signal.

I

SR 3.7.6.6 Verify that each VES pressure relief In accordance
isolation valve within the MCR pressure with the
boundary is OPERABLE. Inservice !

>

Testing Program j
, ,

SR 3.7.6.7 Verify that each VES pressure relief 24 months
damper is OPERABLE.

'

;

(continued)l
.-
!
.

k .'
!
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Main Control Room Hab1Babil1By SysSem (VES) ~~
|- 3.7.6

,

i

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.7.6.8 Verify that the self contained pressure In accordance -.

regulating valve in each VES train is with the
OPERABLE. Inservice

Testing Program

SR 3.7.6.9 Verify that one VES air delivery train In accordance I

maintains a positive pressure in the withthe5sttWTlf/C (
Inservice!MCR, relative to the adjacent areas, at 1

the required air addition flowrate. Testing Program

-
1

)

.

e
(

i

i

:

|
.

l
|

|

'

(

(b)AP600 3.7-14 08/96 Amendment 0 |

_____________ _ _ - __ - _ _ _ _ .



. . ._ . . _

Startup Feedwater Isolation and Control Valves
3.7.7

3.7 PLANT SYSTEMS

3.7.7 Startup Feedwater Isolation and Control Valves

LC0 3.7.7 Both Startup Feedwater Isolation Valves and Control Valves
shall be OPERABLE.

.

APPLICABILITY: MODES I, 2, 3, and 4 except when the startup feedwater flow
paths are isolated.

ACTIONS

..................................... NOTE-------------------------------------
Flow paths may be unisolated intermittently under administrative controls.
..............................................................................

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more flow A.I Restore the valve (s) to 72 hours
paths with one OPERABLE status.

'

inoperable
.

valve. OR
"

A.2.1 Isolate the affected flow 72 hours
path (s).

AND

A.2.2 Verify affected flow path (s) Once per 7 days
is isolated

8 STS 3.X.1'#
B. One <w'4mHwr flow B.I Isolate the affected flow A' hours 4).1

pathfwith.two pathist.
inoperable
valves. N

l ifrt-- w ei i fy the oficuicJ il u- Of.ce yo. ' d ys

7. ..sa, ia . . . . . , _ .

|

| (continued)t

!
t

|

.
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. . _ . _ .- _ . . . . _ ._

Startup Fsedwater Isolation and Control Valves. . . _ _ _ . . _ . _ . . . _ _ . _ _ . _ . . _ . _ _ _ _ - _ _ _ ._i
. . . - _

3.7.7 i;

l

I

] ACTIONS (continued)

| |

CONDITION RE0VIFTD ACTION COMPLETION TIME

6
,

C. Required Action C.1 Be in MODE 3. ghours
and associated ,

!Completion Time AND

| not met.
C.2 Be in MODE 4 with RCS 24 hours

I cooling provided by the RNS. .

AMA'

i

c., 3 iso 4.*ra wJi Awm .g4 gag 45
ft.oa P&rfs).

I
,

| SURVEILLANCE REQUIREMENTS |
4

|

SURVEILLANCE FREQUENCY

SR 3.7.7.1 Verify both startup feedwater isolation In accordance
and control valves are OPERABLE. with the

| Inservice
' Testing Program J

| -

. _ .

|

. ,

1

1' ,

i
,

! !

!

t

d

~

!

! |

:

@.AP600 3.7-16 08/96 Amendment 0
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Main Steam Line Leakage ~ ' |l
B 3.7.8 |

|

3.7 PLANT SYSTEMS

I 3.7.8 Main Steam Line Leakage

LCO 3.7.8 Main Steam Line leakage through the pipe walls inside
containment shall be limited to 0.5 gpm.

*
!

l
' APPLICABILITY: MODES 1, 2, 3. and 4. i

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

L (O
A. Main Steam Line A.1 Be in MODE 3. ghours

leakage exceeds
operational limit. AND

A.2 Be in MODE 5. f6 rs

w

i

'

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.8.1 Verify main steam line leakage into the Per SR 3.4.8.1
.

containment sump < 0.5 gpm.
|

I

|

1

f

l

!

|

|

!

.

b AP600 3.7-17
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. grYources - tfperating{ 3.8.1

3.8 ELECTRICAL POWER SYSTEMS..

3.8.1 DC Sources - Operating

LCO 3.8.1 The Division A, B, C, and D Class lE DC power subsystems
shall be OPERABLE.

.

APPLICABILITY: MODES 1, 2, 3, and 4.

! ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

| l '2.
A. One DC electrical A.1 Restore DC electrical -M- hours

power subsystem power subsystem to
inoperable. OPERABLE status. SU M 3 8 #

D.I #D. 2 ,

Ac= /.93&
2. Required Action and, .1 Be in MODE 3. JIhours

associated Completion
Time not met'. AND.i

' *

c 4 36
4.2 Be in MODE (. 74 hours

i

i

6 . T al o D C. 6 L E c7t'nces Ll RG3'ibRE DCELEa6uhl 2. W O Qf*P6 M Satsys72 As FW suesysTEm ro A.p '

/NbMAddd . OPCAMLE 5%Tus .

4

.

l

|
!

k
.

ML, _., 3.s-1 08/96 Amendment 0
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UL Szurces - Operating
| 3.8.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.1.1 Verify battery terminal voltage is 7 days
> [129] V on float charge.

SR 3.8.1.2 Verify no visible corrosion at terminals and 92 days
connectors.

0R

Verify battery connection resistance is
s [lE-5] ohm for inter cell connections,
s [lE-5] ohm for inter-rack connections,
s [lE-5) ohm for inter-tier connections,

,

I

and s [1E-5] ohm for terminal connections.
|

SR 3.8.1.3 Verify battery cells, cell plates, and 12 months
battery racks show no visual indication of
physical damage or abnormal deterioration.

-

SR 3.8.1.4 Remove visible terminal corrosion, verify 12 months
cell to cell and terminal connections are
coated with anti-corrosion material.

SR 3.8.1.5 Verify battery connection resistance is 12 months
s [lE-5) ohm for inter-cell connections,
s [lE-5) ohm for inter-rack connections,
s [lE-5] ohm for inter-tier connections,
and s [lE-5] ohm for terminal connections.

(continued)

~
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DC Sources - Operating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE
FREQUENCY

SR 3.8.1.6 -----------------NOTE-------------------
Credit may be taken for unplanned events
that satisfy this SR.
........................................

Verify each battery charger supplies 24 months
2 [400) amps at 2 [125] V for 2 [24) hours.

,

1

SR 3.8.1.7 -----------------NOTES------------------
1. The modified performance discharge test

,in SR 3.8.1.8 may be performed in lieu I
of the service test in SR 3.8.1.7 once
per 60 months. !

. 2. Credit may be taken for unplanned events
that satisfy this SR.

........................................

Verify battery capacity is adequate to 24 months
Isupply, and maintain in OPERABLE status, the

required emergency loads for the design duty |
'

' "
cycle when subjected to a battery service
test. !

(continued)

.

1

!
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--oc sources - Operatirig
3.8.1

SURVEILLANCE REQUIREMENTS (continued) -

SURVEILLANCE FREQUENCY

SR 3.8.1.8 -----------------NOTE-------------------
Credit may be taken for unplanned events
that satisfy this SR.
........................................ ,

Verify battery capacity is 2 [80%) of the 60 months
manufacturer's rating when subjected to a
performance discharge test or a modified AND
performance discharge test.

12 months
when battery
shows
degradation
or has
reached 85%
of expected
life with
capacity
<100% of
manufacturers
rating

AND
sm

24 months
when battery
has reached
85% of the
expected life
with capacity
2100% of
manufacturers
rating

(b)AP600 3.8-4 08/96 Amendment 0
AP01mmes\10030001,r064|20794
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. . _ . . _ _. _ _

_

3.8.2
!

|r- 3.8 ELECTRICAL POWER SYSTEMS
'

3.8.2 DC Sources - Shutdown Iq'
cl j..-

,

DC" ower subsystems shall be OPERABLE to support the DC, power |j' LCO 3.8.2
distribution subsystem (s) required by LCO 3.8.6,

'" Distribution Systems - Shutdown."

; APPLICABILITY: MODES 5 and 6.

gTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required A.1 Declare affected Immediately
DC electrical power required features
subsystems inoperable.
inoperable.

08

A.2.1 Sus)end CORE Immediately
ALT ERATIONS.

AND
|

' " A.2.2 Initiate action to Immediately
suspend operations with

- a potential for
draining the reactor
vessel.

AND
.

1

A.2.3 Initiate action to Immediately
suspend operations
involving positive
reactivity additions. |

AND |

A.2.4 Initiate action to Immediately
restore required DC
power subsystems to

/0PERABLE status,

c(ccit'.. ^

l
i

?

I

; AP600 3.8-5 08/96 Amendment 0
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e



~ ''

DC Sources - Shutdown l

3.8.2

SURVEILLANCE REQUIREMENTS -

SURVEILLANCE FREQUENCY

r SR 3.8.2.1 For DC sources required to be OPERAE E, In accordance -

the following SRs are applicable: with
applicable

SR 3.8.1.1 SR 3.8.1.4 SR 3.8.1.7 SRs
SR 3.8.1.2 SR 3.8.1.5 SR 3.8.1.8
SR 3.8.1.3 SR 3.8.1.6.

.. . .. - . .

I

!

|
em

;

:
l

|
l

l

!

,

:

)

()AP600 3.8-6 08/96 Amendment 0
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gTJGrrweg - speraMng
3.8.3

|

: 3.8 ELECTRICAL POWER SYSTEMS.

1

| 3.8.3 Inverters - Operating
|

LCO 3.8.3 The Division A, B, C, and D inverters (Divisions A and D, one
each and Divisions B and C two each; six total) shall be
OPERABLE.

...........................-N0TES---------------------------
One inverter may be disconnected from its associated DC bus
for S 72 hours to perform an equalizing charge on its
associated battery, providing: ,

i

1. The associated instrument and control bus is energized
from its Class IE constant voltage source transformer;
and -

2. All other AC instrument and control buses are energized
from their associated OPERABLE inverters. l

............................................................ l

!
1

1

APPLICABILITY: MODES 1, 2, 3, and 4.

I' a- ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One inverter A.1 ---------NOTE--------
inoperable. Enter applicable

Conditions and Required
Actions of LCO 3.8.5
" Distribution Systems - 2r75 LCMbOperating" with any 3.g,7
instrument and control
bus de-energized. A,g
......................

24"
Restore inverter to -bES hours
OPERABLE status.

(continued)

;

i

!

(
;
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- IMLMOPO Yp3750ng
3.8.3.-

ACTIONS (continued) .-

1

CONDITION REQUIRED ACTION COMPLETION TIME :

. , ' 3. Required Action and 8.1 Be in MODE 3. hours
associated Completion J

Time not met. AND

5 3G
B.2 Be in MODE 4. M hours

-
.

SURVEILLANCE REQUIREMENTS

'

SURVEILLANCE FREQUENCY

Y
SR 3.8.3.1 Verify correct inverter voltage, - & days

frequency, and alignment to required AC
instrument and control buses. 575 sRS.S.7./

_ _ _ _ - - -

'&

a

. I

1

|
t |

|
1

:
,

.I

i
;
4

i-

3

4

g

e

t ,

-- . , -- - - - , - -



UnverSers - Shutdown
3.8.4

3.8 ELECTRICAL POWER SYSTEMS,.

3.8.4 Inverters - Shutdown
i

LCO 3.8.4 Inverters shall be OPERABLE to support the onsite Class IE
power distribution subsystems of LC0 3.8.6, " Distribution
Systems - Shutdown."

APPLICABILITY: MODES 5 and 6.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
m

A, One or more required A.I Declare affected Imediately
inverters inoperable. required features

inoperable.

08

A.2.1 Suspend CORE Imediately;-
*

ALTERATIONS.

8@
j

A.2.2 Initiate action to Imediately |suspend operations with '

a potential for |draining the reactor
vessel.

AND

A.2.3 Initiate action to Imediately |suspend operations jinvolving positive '

reactivity additions.
I

t

AND '

A.2.4 Initiate action to Imediately !restore required
; inverters to OPERABLE

i
: status.
1 !

i(l

|

h AP600 3.8-9 08/96 Amendment 0
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Inverters - Shutdown
I 3.8.4

SURVEILLANCE REQUIREMENTS

[
SURVEILLANCE FREQUENCY

7
SR 3.8.4.1 Verify correct inverter voltage, -M days

'

frequency, and alignments to required AC
instrument and control buses. g 73 SR .s.3,8,1

I
l

.

|
|

|

|
|

|

|

" i

2 0 L _ ,,,, 3.8-10 08/96 Amendment 0
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l#ifsflibution Systems - Operating
3.8.5

3.8 ELECTRICAL POWER SYSTEMS-

'

3.8.5 Distribution Systems - Operating

LCO 3.8.5 The Division A, B, C, and D AC and DC instrument and control
bus electrical power distribution subsystems shall be
OPERABLE.

,

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS
=

CONDITION REQUIRED ACTION COMPLETION TIME

/2,
A. One Division AC A.1 Restore AC instrument -M hours

instrument and and control bus to
control bus OPERABLE status. AND
inoperable.

.tv
44+ hours
from discovery
of failure to
meet the LC0

-

12
| B. One Division DC B.1 Restore DC electrical -M- hours
! electrical power power distribution

distribution subsystem to OPERABLE AND<
'

subsystem inoperable. status. 2+
-M4- hours
from discovery
of failure to
meet the LCO

(continued)C. TUC DsV61405 AC. C-. I RE sTok k IMmr z kts 'mwlusibrentwT AoD M e c @ tat g s ro
CdOTtd L bus OPE 446G. 974745.

.gy , 3,y,gg

peop w ag* 16 Huds 1%'"1 3'I
prscarsay of
Pholutt D MT

; 7# w J
\ p. TMO Dus% ws D C., D.I RWs-]<ste. Dc ELGerML z nund$ 7
\ CLiic.7g& Peutg iN M A kE>TbGMT!AN M $75 L*b

D6Titherk? WWY Jfo Alents FAW cIson - - au. = = . ms~x, .r
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} 3.8.5,

ACTIONS (continued) g-
CONDITION REQUIRED ACTION COMPLETION TIME !.

f. Required Action and .1 Be in MODE 3. I hours>

associated Completion
Time not met. AND

3G
. 2. Be in MODE # hours.

f F
g. Two Divisions with S.1 Enter LC0 3.0.3. Immediately

inoperable distribu-
tion subsystems that
result in a loss of
safety function.

I

SURVEILLANCE REQUIREMENTS
'

* SURVEILLANCE FREQUENCY

W 7
SR 3.8.5.1 Verify cor 'c't breaker and switch -% days

ali nd valtage to required DC
an ass 3C instrument and control
bus lectrrfc'al power distribution ST5 SR 5.8.9. I
subsystems.

_

AP600 3.8-12 08/96 Amendment 0
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DistNb'ution Systeis ~Sh'utdown
~

3.8.6

3.8 ELECTRICAL POWER SYSTEMS'
| <-

3.8.6 Distribution Systems - Shutdown

LCO 3.8.6 The necessary portions of DC and AC instrument and control
.

bus electrical power distribution subsystems shall be
OPERABLE to support equipment required to be OPERABLE.,

|

APPLICABILITY: MODES 5 and 6.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required A.I Declare associated Imediately
DC or AC instrument supported required
and control bus features inoperable.
electrical power
distribution OR

-

subsystems
.

Immediatelyinoperable. A.2.1 Suspend CORE
(, ALTERATIONS.

AND

A.2.2 Initiate action to Immediately
suspend operations with
a potential for
draining the reactor
vessel.

AND

A.2.3 Initiate action to Immediately
suspend operations
involving positive- *

reactivity additions.

AND

A.2.4 Initiate actions to Immediately
storeJ amired DC and

Class IE instrument
- rol bus

electrical power
distribution subsystems
to OPERABLE status.

(
.

$L_ 3.8-13 08/96 Amendment 0
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3.8.6

SURVEILLANCE REQUIREMENTS A
,

SURVEILLANCE FREQUENCY -

__

7SR 3.8.6.1 Verify correct breake :nd switch 44 days,

alignments and voltage to required DC
.and AC instrume,t and control bus
electrical power distribution 373 3,g,jg* f .

subsystems,

w

e

*

MOL_ 3.8-14 08/96 Amendment 0
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Battery Loll Parameters
3.8.7

3.8 ELECTRICAL POWER SYSTEMS__.

3.8.7 Battery Cell Parameters

LCO 3.8.7 Battery Cell Parameters for Division A, 8, C, and D batteries
shall be within the limits of Table 3.8.7-1.

APPLICABILITY:. When associated DC electrical power sources are required to .

be OPERABLE.

ACTIONS

........................................N0TE------------- --.--.....-..-.......
Separate Condition entry is allowed for each battery.
...............................................................................

CONDITION REQUIRED ACTION COMPLETION TIME

I
'

A. One or more batteries A.1 Verify pilot cells Jfhourrj with one or more electrolyte level and j

"- battery cell float voltage meet sy3 cceparameters not within Table 3.8.7-1 Category s .g .GCategory A or B C limits. A.limits
AND

A.2 Verify battery cell 24 hours
'

parameters meet Table
3.8.7-1 Category C AND
limits.

Once per 7 days
AND thereafter

A.3 Restore battery cell 31 days
: parameters to

Category A and B limits
of Table 3.8.7-1.

(continued)>

I

f
.

.
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q Buttery Cell Parameters i
> 3.8.7

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME r

i

B. Required Action and B.1 Declare associated Immediatelyo

;.

associated Completion battery inoperable.
iTime of Condition A
!not met.
j

One or more batteries I
with average electro-
lyte temperature of
the representative
cells < [60*F].

0.8

One or :.iore batteries
with one or more
battery cell para-
meters not within
Category C values.

j
;

__ -
I

,

.

h AP600 3.8-16 08/96 Amendment 0AP01W100$0007JOH00794
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Battery Cell Parameters
3.8.7

.

SURVEILLANCE REQUIREMENTS-.

SURVEILLANCE FREQUENCY

7
SR 3.8.7.1 Verify battery cell parameters meet -at days

Table 3.8.7-1 Category A limits.
S 7 5 S R 3. 9.f..I

SR 3.8.7.2 Verify battery cell parameters meet 92 days
Table 3.8.7-1 Category B limits.

AND

|
Once within 24 '

hours after a
battery
discharge

; < [110] V

AND,

Once within 24
hours after a ;

battery '

overcharge<

> [150] Vw
4

j SR 3.8.7.3 Verify average electrolyte temperature 92 days I

of representative cells is a [60*F)
|

1

,

f

h AP600 3.8-17 08/96 Amendment 0
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3.8.7

Table 3.8.7-1 (page 1 of 1) -
_ Battery Surveillance Requirements i

,

|

| CATEGORY A: CATEGORY B: CATEGORY C: !
l

LIMITS FOR EACH LIMITS FOR EACH ALLOWABLE LIMIT
PARAMETER DESIGNATED PILOT CONNECTED CELL FOR EACH

CELL CONNECTED CELL
!

Electrolyte Level > Minimum level > Minimum level Above top of,

| indication mark, indication mark, plates, and not
and s 1/4" above and 1 1/4" above overflowing

; maximum level maximum level
| indication mark" indication mark"
|

Float Voltage 2 2.13 volts 2 2.13 volts 2 2.07 volts
|
!

Specific 2 (TBD]* 1 (TBD]* Not more than
Gravity"" 0.020 below the

AND average of all| -

! connected cells
| Average of all

connected cells AND
! > (TBD]*

Average of all
connected cells *

; > (TBD]*

l (a) It is acceptable for the electrolyte level to temporarily increase above
the specified maximum during equalizing charges provided it is not
overflowi.ng.

(b) Corrected for electrolyte temperature and level. Level correction is
not required, however, when battery charging is < [TBD]* amps when on
float charge.

(c) A battery charging current of < (TBD]* amps when on float charge is
acceptable for meeting specific gravity limits following a battery
recharge, for a maximum of [7] days. When charging current is used to
satisfy specific gravity requirements, specific gravity of each,

| connected cell shall be measured prior to expiration of the (7 day]
t allowance.
|

!
-

To be supplied by battery vendor.*

i

h AP600 3.8-18 08/96 Amendment 0
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Boron Concentration
| 3.9.1

|

.. 3.9 REFUELING OPERATIONS |

3.9.1 Boron Concentration

LLO 3.9.1 Boron concentration of the Reactor Coolant System (RCS), the fuel
transfer canal, and the refueling cavity shall be maintained within

I

,

the limit specified in Core Operating Limits Report (COLR). i
|
|

APPLICABILITY: MODE 6.

-

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME |
|

A. Boron concentration A.1 Suspend CORE Immediately |not vithin limit. ALTERATIONS. '

AND
1

A.2 Suspend positive Immediately
reactivity additions.

''
AND

A.3 Initiate actions to Immediately
restore boron
concentration to within
limits.

I

SURVEILLANCE RE4UIREMENTS

SURVEILLANCE FREQUENCY

72 Newes
SR 3.9.1.1 Verify boron concentration is within the -7 days

limit specified in the COLR.
s r s s a s.9.t./

. . , - - - . - - . - . _ .
. _ _

|
-

-

()AP600 3.9-1 08/96 Amendment 0
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) UnboratedWaterSourceFlowPaIhs +

3.9.2

3.9 REFUELING OPERATIONS

3.9.2 Unborated Water Source Flow Paths

'

,

LC0 3.9.2 Each unborated water source flow path shall be isolated.

APPLICABILITY: MODE 6.
,

ACTIONS-

...........................----------------NOTE-------------------------------
Separate condition entry is allowed for each unborated water source flow path.

,

..........................._____..........___...............__ ...........__..

,

CONDITION REQUIRED ACTION COMPLETION TIME

A. '--------NOTE--------- A.1 Suspend CORE Immediately
Required Action A.3 ALTERATIONS.
must be completed
whenever Condition A AND
is entered.-

A.2 Initiate actions to Immediately..........__.....----

isolate flow paths.

paths not isolated. AND

A.3 Perform SR 3.9.1.1,
(boron concentration 4 hours
verification).

.

'

.

,

(b)AP600 3.9-2 08/96 Amendment 0
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UnborutGd Water Source Flow Paths
3.9.2

,

SURVEILLANCE REQUIREMENTS,

SURVEILLANCE FREQUENCY
,

'

.3 I"

SR 3.9.2.1 Verify each unborated water source flow + days'

path is isolated by at least one valve
secured in the closed @ tion. g gg 5,9,2,f

|

i

A

i

|
1

.

I

h mL,_ 3.9-3 08/96 Amendment 0
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}- Nuclear Instrumentation
3.9.3

3.9 REFUELING OPERATIONS

3.9.3 Nuclear Instrumentation

'

LCO 3.9.3 Two source range neutron flux monitors shall be OPERABLE.

APPLICABILITY: MODE 6.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One required source A.1 Suspend CORE Immediately
range neutron flux ALTERATIONS.
monitor inoperable.

AND

A.2 Suspend positive Immediately
reactivity additions.

A

B. Two required source B.1 Initiate action to Immediately
range neutron flux restore one source range
monitors inoperable, neutron flux monitor to

OPERABLE status.

AND

B.2 Perform SR 3.9.1.1, 4 hours
(Boron Concentration
Verification). AND

Once per
12 hours
thereafter

I----r

h)AP600 3.9-4 08/96 Amendment 0u m . a.mo.ote+ = =..
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3.9.3,

.

'

-SURVEILLANCE REQUIREMENTS/_
._

SURVEILLANCE FREQUENCY
!

SR 3.9.3.1 Perform a CHANNEL CHECK. hhours
| 515 32.5.1 3./

.

i SR 3.9.3.2 -----------------NOTE-------------------
, Neutron detectors are excluded from
! CHANNEL CALIBRATION.

.......................................

1Perform CHANNEL CALIBRATION. 24 months

_s

.

|
|

||
!

I
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) Refueling Cavity W'aie~~ live 1 ~ ~ " " ~ 'r
3.9.4

3.9 REFUELING OPERATIONS

3.9.4- Refueling Cavity Water Level

'

LC0 3.9.4 Refueling Cavity Water Level shall be maintained 2 23 ft. above the
top of the reactor vessel flange.

.

APPLICABILITY: During CORE ALTERATIONS, except during latching and
unlatching of control rod drive shafts.
During movement of irradiated fuel assemblies within
containment.

ACTIONS
l

CONDITION REQUIRED ACTION COMPLETION TIME I

A. Refueling cavity A.1 Suspend CORE ALTERATIONS Immediately
water level not
within limit. AND

A.2 Suspend movement of Immediately
irradiated fuel-

assemblies within
containment.

AND l

A.3 Initiate action to Immediately
restore refueling cavity
water level to within
limit.

l

.

I

a

SURVEILLANCE REQUIREMENTS ;

SURVEILLANCE FREQUENCY

SR 3.9.4.1 1 Verify that refueling cavity water level 24 hours
is 2 23 ft, above the top of reactor
vessel flange.

AP600 3.9-6 08/96 Amendment 0
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Design Features
4.0

4.0 DESIGN FEATURES;

4.1 Site

[Not applicable to AP600 Design Certification. Site specific information
to be provided by COL Applicant.],

4.1.1 Site and Exclusion Boundaries
,

| [This information will be provided by the combined license
applicant.],

; 4.1.2 Low Pooulation Zone (LPZ)

[This information will be provided by the combined license
applicant.],

f ;

i

; 4.2 Reactor Core
1

"

4.2.1 Fuel Assemblies
I

The reactor shall contain 145 fuel assemblies. Each assembly shall |
consist of a matrix of fuel rods clad with a zirconium based. alloy,
and containing an initial composition of natural or slightlya

enriched uranium dioxide (U0 ) as fuel material. Limited I

,

2
substitutions of zirconium based alloy or stainless steel filler
rods for fuel rods, in accordance with approved applications of
fuel rod configurations, may be used. Fuel assemblies shall be
limited to those fuel designs that have been analyzed with
applicable NRC staff approved codes and methods and shown by tests
or analyses to comply with fuel safety design bases. A limited
number of lead test assemblies that have not completed
representative testing may be placed in nonlimiting core regions.

_ - , _ _

4.2.2 Control Rod and Gray Rod Assemblies

The. reactor core shall contain 45 Rod Cluster Control Assemblies
.

.(RCCAs), each with 24 rodlets/RCCA. The RCCA absorber material
shall be silver indium cadmium as approved by the NRC. '

Additionally, there are 16 low worth Gray Rod Cluster Assemblies
(GRCAs), with 24 rodlets/GRCA, which, in conjunction with the
RCCAs, are used to augment MSHIM load follow operation.

(continued)
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Design Features ,

4.0
,

| 4.0 DESIGN FEATURES

,

4.3 Fuel Storage
,

'

4.3.1 Criticality
.

4.3.1.1 The spent fuel storage racks are designed and shall be
,

maintained with:
;

a. Fuel assemblies having a maximum U-235 enrichment of.

5.0 weight percent..

b. K, no greater than 0.95 if fully flooded with;

/ unborated water which includes an allowance for1

| uncertainties as described in Section 9.1.of the SSAR.
,

j c. A nominal [10.90 inch] center-to-center distance
'

between fuel assemblies placed in the spent fuel:
storage racks.

!

| 4.3.1.2 The new fuel storage racks are designed and shall be
.

maintained with:
:

| a. Fuel assemblies having a maximum U-235 enrichment of
i 5.0 weight percent.

,
,

b. t , no greater than 0.95 if fully flooded withK
unborated water which includes an allowance for

j uncertainties as described in Section 9.1 of the SSAR.

c. 46 no greater than 0.98 if moderated by aqueous foam
which includes an allowance for uncertainties as
described in Section 9.1 of the SSAR.

d. A nominal [10.90] inch center-to-center distance
between fuel assemblies placed in the new fuel storage',

racks.

4.3.2 Drainaoe -
<

The spent fuel pool is designed to prevent inadvertent draining and i

to maintain a minimum water depth of >23 ft. above the surface of
the fuel storage racks.

4.3.3 Capacity

The spent fuel pool is designed and shall be maintained with a
storage capacity limited to no more than [616] fuel assemblies.

(continued)
s

b AP600 4.0-2 08/96 Amendment 0
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4.0

,

4.0 DESIGN FEATURES

|
4:4%dregar; Centrol

4. Passive Autocatalytic Recombiners (PARS) y

| The tainment shall have two Passive Autocatalytic Recombiners
-

| (PARS) whkh function to reduce the hydrogen concentration in the
| containment Yollowing a loss of coolant accident (LOCA). The PARS

are passive devides. requiring no manual actions to initiate them,
they contain no movi,ng garts, and they are independent of the need -

for electrical power or any...other support system. Recombination is
accomplished by the attracti6n w f oxygen and hydrogen molecules to,

the surface of the catalyst. The % o gases are combined in ant

exothermic reaction to form water vapor y.The heat produced by the
reaction causes the air to rise within the TAR, and the air and

_

vapormixture)(exhaustedoutthetopoftheenclosure.
Replaceme3t' air is drawn in, establishing a natural convection flow

| path.) tie PARS operate automatically following any acci' dent which
i reswhs in hydrogen generation, independent of the availabihty of
L y source of power,
,

|

-

|

|

.

t

t

i

!
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Responsibility
5.1

5.0 ADMINISTRATIVE CONTROLS

5.1 Responsibility
,

5.1.1 The [ Plant Manager) shall be responsible for overall unit
operations and shall delegate in writing the succession to this
responsibility during his absence.

The [ Plant Manager) or his designee shall approve, prior to
implementation, each proposed test, experiment or modification to
systems or equipment that affect nuclear safety.

5.1.2 The [ Shift Supervisor (SS)] shall be responsible for the control
room command function. During any absence of the [SS) from the
control room while the unit is in MODE 1,2,3, or 4, an individual
with an active Senior Reactor Operator (SRO) license shall be
designated to assume the control room command function. During any
absence of the [SS) from the control room while the unit is in H0DE
5 or 6, an individual with an active SR0 license or Reactor
Operator license shall be designated to assume the control room
command function.

.

.

;

;
,

,

;

;

!

i

(!)AP600 5.0-1 08/96 Amendment 0
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Organization 1

5.2 )

! 5.0 ADMINISTRATIVE CONTROLS

l5.2 Organization

""5.2.1 Oraanizations

hganizations shall be establ hed for unit operation and corporate
, management, respectively. The organizations shall include the |n
| positions for activities affecting safety of the nuclear power j
| plant.

I
i 1
'

a. Lines of authority, responsibility, and communication shall be 1

defined and established throughout highest management levels,
; intermediate levels, and all operating organization positions. !

These relationships shall be documented and updated, as'

,

appropriate, in organization charts, functional descriptions
of departmental responsibilities and relationships, and job

i descriptions for key personnel positions, or in equivalent |
| forms of documentation. These requirements shall be |

L documented in the [FSAR];

; b. The [ Plant Manager] shall be responsible for overall safe
| operation of the plant and shall have control over those
I onsite activities necessary for safe operation and maintenance
| of the plant;

c. The [a specified corporate executive position] shall have
; corporate responsibility for overall plant nuclear safety and

shall take any measures needed to ensure acceptable'

performance of the staff in operating, maintaining, and
providing technical support to the plant to ensure nuclear

| safety; and

d. The individuals who train the operating staff, carry out
health physics, or perform quality assurance functions may

| report to the appropriate onsite manager; however, these
individuals shall have sufficient organizational freedom to

; ensure their independence from operation pressures. !

4 5.2.2 Unit Staff RE/2dcE SEcM#^> Cz.2. p rd /AssM

[e' Note: The final Unit Stafic4nchrding~the minimum'

shift crew comp wi etermined based upon the
'

verification an A Hdtfion of the process described within
SSAR 8, Human Factors Engineer

|

;

(continued)
;(
!

h AP600 5.0-2 08/96 Amendment 0
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Organization
5.2

5.2 Organization
i

5.2.2 Unit Staff (continued) ggffy w W /NSECr
The unit staff organization shall include the following:

A 1.icensed or senior reactor operator shall be assigfed toa.
each reactor containing fuel. This operator may also fill the

quirements of section 5.1.2 and other 5.2.2 se tions.
I

b. At ast one licensed Reactor Operator (RO) shp 1 be present
in th control room when fuel is in the reactor. In addition,

whileteunitisinMODE'1,2,3,or4,at/leastonelicensed
- Senior R ctor Operator (SRO) shall be prefent in the control

room. /
'

/ .

c. Shift Crew Composition may be less tha)tf the minimum
requirement ofsthe following table for a period of time not to
exceed 2 hours % order to accommodate unexpected absence of
on-duty shift crew members provided immediate action is taken
to restore the shiY crew composition to within the minimum
requirements. /

/

\/ Senior
'

Planty Reactor Reactor
.

Conditions Operator Operator~
e

#MODE 1, 2/, 3, o'r 4 [2] [2]x

MODE'5 and 6 \ [1] [1]
'

Administrativeproc'duresshallbe\eveloped.andimplementedd.
to limit the working hours of unit sthff who perform safety '

related functions (e.g., licensed SR0s,\ licensed R0s,
auxiliary operators, and key maintenance ersonnel).

Adequate shift coverage shall be mair.taine ithout routine
heavy use of overtime. The objective shall q to have
operating.' personnel work a [12] hour day, nomihal 40 hour week
while thp unit is operating. However, in the e9ent that
unforeseen problems require substantial amounts o( overtime to
be used or during extended periods of shutdown for, refueling,
majo/ ma,intenance, or major plant modification, on h temporary
basis the following guidelines shall be followed:

An individual should not be permitted to work more an 16.

'hours straight, excluding shift turnover time;

(continued)
,

h AP600 5.0-3 08/96 Amendment 0
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Organization )
5.2

l

l5.2 Organization

5.2.2 Unit Staff (continued) ggft,N.E wiTH INTERT-

2. An individual should not be permitted to work more tha 6
hours in any 24 hour period, nor more than 24 hours any
48 hour period, nor more than 72 hours in any 7 day

riod, all excluding shift turnover time; /
3. A bre of at least 8 hours should be allowed etween work

periods, including shift turnover time;

4. Except dur g extended shutdown periods the use of
overtime sho ld be considered on an in vidual basis and
not for the en ire staff on a shift.

Any deviation for the bove guideline shall be authorized in 1
advance by the [ Plant M ager) of h f designee, in accordance j
with approved administrat e proc ures, or by higher levels |of management, in accordance wi established procedures and '

with documentation of the bak for granting the deviation.

Controls shall be included n thA procedures such that !

individual overtime shall e reviewed monthly by the [ Plant '

Manager) or his designee to ensure h at excessive hours have
not been assigned. R tinedeviationyortheaboveguidelinesa ,

|

,

is not authorized.
|

| e. The (Operations nager) shall hold an SR icense. j

L f. The Shift Tec ical Advisor (STA) shall prov (e advisory
|'

thermal hy raulics, reactor engineering, and pla t analysis
technical s port to the Shift Supervisor (SS) n the areas of

with reg d to the safe operation of the unit. In addition,
the ST shall meet the qualifications specified by he
Comm sion Policy Statement on Engineering Expertise f Shift.
On of the SR0s on shift may perform the functions of e STA
p vided that this individual has the specified enginee ng
xpertise,

i
|
!

,

!
'

|
2

(

AP600 5.0-4 08/96 Amendment 0
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|

NSFAT C.2.2
PG 5.0 -2.

5.2.2 Unit Staff
|

| Reviewer's Note: Determination of Ihe nit staff positions. numbers, and
qualifications are the responsibility , the COL applicant. Input provided in WCAP. ;

14694 for the MCR staff and WCAP 14655 for other than the MCR staff will be used \
in the determination. Each of the following paragraphs may need to be corrected to

'

specify the plant specific staffing requirements.

--

The unit staff organization shall include the following:
- -

a. A non. licensed operator shall be assigned to each reactor contauung fuel
and an additional non. licensed operator shall be assigned for each control
room from which a reactor is operating in MODES 1,2,3, or 4. j

b. At least one licensed Reactor Operator (RO) shall be present in the control
- room when fmI is in the reactor. In addition, while the unit is in MODE 1, i

2, 3, or 4, at least one licensed Senior Reactor Operator (SRO) shall be
present in the control room.

Shift crew composition may be less than the minimum requirement of 10c. ,

CFR 50.54(m)(2)(i) and 5.2.2.a and 5.2.2.g for a period of time not to exceed '|

2 hours in order to accommodate unexpected absence of on. duty shift crew
members provided immediate action is taken to restore the shift crew
composition to within the minimum requirements.

,

i

d. A [ Health Physics Technician) shall be on site when fuel is in the reactor.
The position may be vacant for not more than 2 hours, in order to provide
for unexpected absence, provided immediate action is taken to fill the
required position,

e. Administrative procedures shall be developed and implemented to limit the
working hours of unit staff who perform safety related functions
(e.g., licensed SROs, licensed ROs, health physicists, auxiliary operators,
and key maintenance personnel).

Adequate shift coverage shall be maintamed without routine heavy use of
overtime. The objective shall be to have operating personnel work an
[8 or 12] hour day, nominal 40 hour week while the unit is operating.
However, in the event that unforeseen problems require substantial
amounts of overtime to be used, or during extended periods of shutdown for
refueling, major maintenance, or major plant modification, on a temporary
basis the following guidelines shall be followed:

1. An individual should not be permitted to work more than 16 hours
straight, excluding shift turnover time;

.

I

|
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/WAT f.2.2
(coar)i

|

j 5.2.2 Unit Staff (continued)
| ,

I 2. An individual should not be permitted to work more than 16 hours in
| any 24 hour period, nor more than 24 hours in any 48 hour period, nor
i more than 72 hours in any 7 day period, all excluding shift turnover
| time; *

|

| 3. A break of at least 8 hours should be allowed between work periods,
including shift turnover time;l

i

4. Execpt during extended shutdown periods, the use of overtime should W
considered on an individual basis and not for the entire staff on a shift.

Any deviation from the above guidelines shall be authorized in advance by the;

! [ Plant Manager) or his designee, in accordance with approved administrative
procedures, or by higher levels of management, in accordance with established
procedures and with documentation of the basis for granting the deviation.

| Controls shall be included in the procedures such that individual overtime shall
be reviewed monthly by the (Plant Manager) or his designee to ensure that
excessive hours have not been assigned. Routine deviation from the above
guidelines is not authorized.

;'
f. The [ Operations Manager or Assistant Operations Manager) shall hold an

SRO license.-
,

!

g. The Shift Technical Advisor (STA) sha11 provide advisory technical support
| to the Shift Supervisor (SS) in the art as of thermal hydraulics, reactor

engineering, and plant analysis with regard to the safe operation of the
unit. In addition, the STA shall meet the qualifications specified by the

! Commission Policy Statement on Engineering Expertise on Shift. One of
the SROs on shift may perform the functions of the STA provided that this

|i

individual has the specified engineering expertise. |

|
-

-

l
i

i

!

|

|
|

|
i

|

'

,



Unit Staff Qualifications
5.3

;

5.0 ADMINISTRATIVE CONTROLS

86M
'

5.3 Unit Staff Qualifications 7
t7 ,_ /,

5.3.1 Each member of d,e fE4-inest' oi~ ex'ceed th'e minimum
qua tory 1987). ,

.

]
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Reviewer's Note: Minimum qualifications for members of the unit staff shall be
*

specified by use of an overall qualification statement referencing an ANSI Standard
acceptable to the NRC staff or by specifying individual position qualifications.
Generally, the first method is preferable; however, the second method is adaptable to
those unit staffs requiring special qualification statements because of unique:

organizational structures.'

__.; _

4

5.3.1 Each member of the unit staff shall meet or exceed the minimum
qualifications of [ Regulatory Guide 1.8, Revision 2,1987, or more recent

'

'

revisions, or ANSI Standard acceptable to the NRC staff]. The staff not
! covered by [ Regulatory Guide 1.8] shall meet or exceed the minimum
j qualifications of [ Regulations, Regulatory Guides, or ANSI Standards

acceptable to NRC staff].

1

!

l

i

j

A

i

>

. .

.

e-



Procedures
5.4

5.0 ADMINISTRATIVE CONTROLS

5.4 Procedures

5.4.1 Written procedures shall be established, implemented, and -

maintained covering the following activities:

a. The applicable procedures recommended in Regulatory Guide
1.33, Revision 2, Appendix A, February 1978;

b. The emergency operating procedures required to implement the
|

requirements of NUREG-0737 and NUREG-0737, Supplement 1, as |

stated in [ Generic Letter 82-33];
'

c. Quality assurance for effluent and environmental monitoring;

d. Fire Prctcction Program implementation; and

e. All programs specified in Specification 5.5.

)

a .

|

!

!

l

.

.

|

(!)AP600 5.0-6 08/96 Amendment 0
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'Programs and Manuals
; 5.5

i

! 5.0 ADMINISTRATIVE CONTROLS

| 5.5 Programs and Manuals

!

The following programs shall be established, implemented, and maintained.
;

: 5.5.1 Offsite Dose Calculation Manual (00CM) '

|4

{ a. The ODCM shall contain the methodology and parameters used in j
the calculation of offsite doses resulting from radioactive< l

gaseous and liquid effluents, in the calculation of gaseous ,

,

! and liquid effluent monitoring alarm and trip setpoints, and I
+ in the conduct of the radiological environmental monitoring
; program; and ,

l
,

l' b. The ODCM shall also contain the radioactive effluent controls
and radiological environmental monitoring activities, and

'1
3
~

descriptions of the information that should be included in the '

i Annual Radiological Environmental Operating, and Radioactive )
,

- Effluent Release Reports required by Specification 5.6.2 and
| Specification 5.6.3. I

i Licensee initiated changes to the ODCM: l

a. Shall be documented and records of reviews performed shall be |
; retained. This documentation shall contain:

1 1. sufficient information to support the change (s) together ij with the appropriate analyses or evaluations justifying ;

} the change (s), and
i
! 2. a determination that the change (s) maintain the levels of . .

i- radioactive effluent control required by 10 CFR 20.106, !
! 40 CFR 190, 10 CFR 50.36a, and 10 CFR 50, Appendix I, and |
. not adversely impact the accuracy or reliability of
; effluent, dose, or setpoint calculations; .

1

] b. Shall become effective after the approval of- the [ Plant )' Manager]; and )

c. Shall be submitted to the NRC in the form of a complete,-

.

; legible copy of the changed portion of the ODCM as a pac t of
or concurrent with the Radioactive Effluent Release Report for4

the period of the report in which any change in the OCCM was'

j made,

i
j

(continued)
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Programs and Manuals
5.5

5.5 Programs and Manuals (continued)

5.5.2 Post Accident Samplina

This program provides controls that ensure the capability to obtain
and analyze reactor coolant, radioactive gases, and particulates in

' plant gaseous effluents- and containment atmosphere samples under
accident conditions. The program shall include the following:

a. Training of personnel; .

b. Procedures for sampling and analysis; and

c. Provisions for maintenance of sampling and analysis equipment.

5.5.3 Radioactive Effluent Control Procram

This program conforms to 10'CFR 50.36a for the control of
radioactive effluents and for maintaining the doses 'to. members of
the public from radioactive effluents as low as reasonably-
achievable. The program shall be contained -in the ODCM, shall be
implemented by procedures, and shall include remedial actions to be
taken whenever the program limits are exceeded. The program shall
include the following elements:

a. Limitations on the functional capability of radioactive liquid-

and gaseous monitoring instrumentation including surveillance
tests and setpoints determination in accordance with the
methodology in the ODCM;

b. Limitations on the concentrations of radioactive material
released in liquid effluents to unrestricted areas, conforming -

to 10 CFR 20, Appendix B, Table I , Column 2;

c. Monitoring, sampling, and analysis of radioactive liquid and |

gaseous effluents in accordance with 10 CFR 20.106 and with
the methodology and parameters in the ODCM;

d. Limitations on the annual and quarterly doses or dose
commitment to a member of the public for radioactive materials
in liquid effluents released form each unit to unrestricted -

areas, conforming to 10 CFR 50, Appendix I;

(continued)

AP600 5.0-8 08/96 Amendment 0
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) Programs and Manuals
: 5.5

|

| 5.5 Programs and Manuals

5.5.3 _ Radioactive Effluent Control Proaram (continued)
,

e. Determination of cumulative and projected dose contributions
from radioactive effluents for the current calendar quarter
and current calendar year in accordance with the methodology
and parameters in the ODCM at least every 31 days;

f. Limitations on the functional capability and use of the,

liquid and gaseous effluent treatment systems to ensure that
appropriate portions of these systems are used to reduce
releases of radioactivity when the projected doses in a period
of 31 days would exceed 2% of the guidelines for the annual
dose or dose commitment, conforming to 10 CFR 50, Appendix I;

,

9 Limitations on the dose rate resulting from radioactive
material released in-gaseous effluents to areas beyond the
site boundary conforming to the dose associated with
10 CFR 20, Appendix B, Tabley, Column 1;

o-
h. Limitations on the annual and quarterly air doses resulting

from noble gases released in gaseous effluents from each unit
to areas beyond the site boundary, conforming to 10 CFR 50,
Appendix I;

:.,

i. Limitations on the annual and quarterly doses to a member of
the public from iodine-131, iodine-133, tritium, and all !
radionuclides in particulate form with half lives > 8 days in I
gaseous effluents released from each unit to areas beyond the i

site boundary, conforming to 10 CFR 50, Appendix I; and-
1

j. Limitations on the annual dose or dose commitment to any
member of the public due to releases of radioactivity and to 'l

radiation from uranium fuel cycle sources, conforming to
40 CFR 190.

5.5.4 Inservice Testina Procram

This program provides control for inservice testing of A$ME Code
Class 1, 2, and 3 components including applicable supports. The
program shall include the following:

a. Testing frequencies specified in Section XI of the ASME Boiler
and Pressure Vessel Code and Applicable Addenda as follows:

;

i

|

| (continued)
!t
!
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F 5.5

|
5.5 Programs and Manuals |

|

|

5.5.4 Inservice Testina Program (continued)
I

ASME Boiler and
I

Pressure Code and
applicable Addenda
Terminology for Required Frequencies
inservice testing for performing inservice
activities testina activities

Weekly At least once per 7 days
Monthly At least once per 31 days
Quarterly or every
3 months At least once per 92 days

,

Semiannually or
every 6 months At least once per 184 days

Every 9 months At least once per 276 days
Yearly or
annually At least once per 366 days
Biennially or
every 2 years At least once per 731 days

b. The provisions of SR 3.0.2 are applicable to the above
required Frequencies for performing inservice testing
activities;a

c. The provisions of SR 3.0.3 are applicable to inservice
testing activities;

d. Nothing in the ASME Boiler and Pressure Vessel Code shall
be construed to supersede the requirements of any TS.

.,

5.5.5 Steam Generator (SG) Tube Surveillance Proaram
i

The tube integrity of each steam generator shall be demonstrated
by performance of the following augmented inservice inspection
program.

a. SG tube sample size selection, sample size expansion, and
inspection results cla:sification criteria. Sample'

selection and testing shall be in accordance with
(Regulatory Guide 1.83 Revision [ ], date].

(continued)
'

.
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J' Programs and Manuals
5.5

5.5 Programs and Manuals

5.5.5 Steam Generator (SG) Tube Surveillance Procram (continued)

( b. The establishment of SG tube inspection frequency dependent
| upon inspection result classification. Inspection
i frequency shall be in accordance with (Regulatory

Guide 1.83 Revision [ ), date),

c. SG tube plugging / repair limits. These limits shall be
[40%) of the nominal tube wall thickness consistent with
(Regulatory Guide 1.83 Revision [ ], date).

|

d. Specific definitions and limits for SG tube inservice
inspection acceptance criteria consistent with (Regulatory

| Guide 1.83 Revision [ ], date].

The content and frequency of written reports shall be in
j accordance with Specification 5.6.8.

| The provisions of SR 3.0.2 are applicable to SG Tube Surveillance
| Program inspection frequencies except those established by
! Category C-3 inspection results.
|

| 5.5.6 Secondar_v Water Chemistr_v Program
| *

| This program provides controls for monitoring secondary water
' chemistry to inhibit SG tube oegradation and low pressure turbine
| zc, disc stress corrosion crackina. The program shall include:
- Nyo naa seco-Mrss coueuw a M

Identification of a sampling schedule for the critical N: a.
,

| variables and control points for these variables; me.asar I
1

'

b. Identification of the procedures used to measure the values
of the critical variables;

; |
c. Identification of process sampling points, which shall

| include monitoring the discharge of the condensate pumps
for evidence of condenser in leakage;'

d. Procedures for the recording and management of data;

e. Procedures defining corrective actions for all off control )
i point chemistry conditions; and H

f. A procedure identifying the authority responsible for the I
interpretation of the data and the sequence and timing of
administrative events, which is required to initiate,

'

corrective action.
.

'

(continued)
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Programs and Manuals
5.5

.

5.5 Programs and Manuals (continued)

5.5.7 Technical Specifications (TS) lases Control Procram

This program provides a means for processing changes to the Bases
of these Technical Specifications,

a. Changes to the Bases of the TS shall be made under
appropriate administrative controls and reviews.

b. Licensees may make changes to Bases without prior NRC
approval provided the changes does not involve either of
the following:

1. a change in the TS incorporated in the license; or

2. a change to the updated FSAR or Bases that involves
an unreviewed safety question as defined in
10 CFR 50.59,

c. The Bases Control Program shall contain provisions to
ensure that the Bases are maintained consistent with the
FSAR.

d. Proposed changes that meet the criteria of (b) above shall
be reviewed and approved by the NRC prior to"

implementation. Changes to the Bases implemented without
prior NRC approval shall be provided to the NRC on a
frequency consistent with 10 CFR 50.71(e).

5.5.8 Safety Function Determination Procram (SFDP)

This prograrn ensure loss of safety function is detected and
appropriate action taken. Upon entry into LC0 3.0.6, an
evaluation shall be made to determine if loss of safety function

exists. Additionally, other appropriate actions may be taken as
a result of the supported system inoperability and corresponding
exception to entering supported system Condition and Required
Actions. This program implements the requirement of LC0 3.0.6.
The SFDP shall contain the following:

a. Provisions for cross train checks to ensure a loss of the
capability to perform the safety function assumed in the
accident analysis does not go undetected;

(continued)
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5.5

5.5 Programs and Manuals )

l

5.5.8 Safety Function Determination Proaram (SFDP) (continued) ]

b. Provisions for ensuring the plant is maintained in a safe
condition if a loss of function condition exists; 1

.

c. Provisions to ensure that an inoperable supported system's
Completion Time is not inappropriately extended as a result
of multiple support systems inoperabilities; and

| d. Other appropriate limitations and remedial or compensatory
actions."

A loss of safety function exists'.when, assuming no concurrent
single failure, a safety function assumed in the accident
analysis cannot be performed. For the purpose of this program,'a
loss of safety function may exist when a support' system is-

i

inoperable, and:j
_

a. A required system redundant to the system (s) supported by
the inoperable support system is also inoperable; or

b. A required system redundant to the system (s) in turn
supported by the inoperable supported system is also
inoperable; or

| ;,,,

i

|. c. A required system redundant to the support system (s) for !

| the supported systems (a) and (b) above is also inoperable. !

i

The SFDP identifies where a loss of safety function exists. If a l.

loss of safety function is determined to exist by this program,
the appropriate Conditions and Required Actions of the LC0 in
which the loss of safety function exists are required to be
entered.

5.5.9 Containment Leakaae Rate Testina Proaram

A program shall be established to implement the leakage rate
testing of the containment as required by 10 CFR 50.54(o) and
10 CFR 50,. Appendix J, Option B, as modified by approved
exemptions. This program shall be in accordance with the

; guidelines contained in Regulatory Guide 1.163, " Performance-
Based Containment Leak-Test Program, dated September 1995," as'

modified isy approved exceptions.
!

| The peak calculated containment internal pressure for the de. sign
|

basis loss of coolant accident, P,, is [< 45 psig].
i

(continued),

;,
:
4
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5.5 Programs and Manuals )
_ ,

)

5.5.9 Containment Leakaae' Rate Testina Procram '(continued)
,

The maxim" all able primary containment leakage rate, L,, at P,, 1
8- shall be .1 % of primary containment air weight per day. ,1

Leakage Rate acceptance criteria are:
)
'

a. Containment overall leakage rate acceptance criterion is
s

s l.0 L,. During the first unit startup following testing'

in accordance with this program, the leakage rate'

| acceptance criteria are s0.60 La for the Type B and Type C
j tests and s0.75 La for Type A tests;

b. Air lock testing acceptance criteria are:

1) Overall air lock leakage rate is s(0.05 L,] when
tested at m Pa,

;

2) For each door, leakage rate is s(0.01 L,] when
; pressurized to (210 psig].

The provis' ions of SR 3.0.2 do not apply to the test frequencies
specified in the Containment Leakage Rate Testing Program.

.

) The provisions of SR 3.0.3 do not apply to the test frequencies
i specified in the Containment Leakage Rate Testing Program.

|
The provisions of SR 3.0.3 are applicable to the Containment
Leakage Rate Testing Program.

JDS EAS*,
5. 5.t0 -7

9

,

4

(continued).

:
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Reporting Requirements l

5.6

5.0 ADMINISTRATIVE CONTROLS

5.6 Reporting Requirements

The following reports shall be submitted in accordance with 10 CFR 50.4.

5.6.1 Occupational Radiation Exposure Report

..........................__.N0TE----------------------- -------

A single submittal may be made for a multiple unit station. The
submittal should combine sections common to all units at the
station.

<

....... ..... .................................................. >

A tabulation on an annual b& sis of the number of station,
utility, and other personnel (including contractors) receiving
exposures > 100 mrem /yr anil their associated man rem exposure
according to work and job fue:tions (e.g., reactor operations and
surveillance, inservice inspection, routine maintenance, special

- maintenance, waste processing, and refueling). This tabulation '.
supplementstherequirementsof10FR20dO7. The dose
assignments to various duty functions may be estimated based on 1-

pocket dosimeter, thermoluminascent dosimeter (TLD), or film
badge measurements. Smal.1 exposures totaling < 20% of the
individual total dose need not be accounted for. In the
aggregate, at least 80% of the total whole body dose receivedf.,

from external sources should be assigned to specific major work
functions. The report shall be submitted by March 31 of each
year. [The initial report shall be submitted by March 31 of the
year following the initial criticality.],

5.6.2 Annual Radiological Environmental Operatina Report

..........................---N0TE-------------------------------
A single submittal may be made for a multiple unit station. The
submittal should combine sections common to all units at the
station.
.............................__....__................__......___

The Annual Radiological Environmental Operating Report covering '

the operation of the unit during the previous calendar year shall
be submitted by May 15 of each year. Tne report shall include
summaries, interpretations, and analyses of trends of the results
of the radiological environmental monitoring program for the
reporting period. The material provided shall be consistent with
the objectives outlined in the Offsite Dose Calculation Manual
(0DCM), and in 10 CFR 50, Appendix I, Sections IV.B.2, IV.B.3,
and IV.C.

(continued)
'

,
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) AP600 TECHNICAL SPECIFICATIONS l

WESTINGHOUSE RESPONSES TO NRC QUESTIONS AND COMMENTS
|

I
1

l

|
,

'
.

!

5.5.10 System Level Inservice Testing Program

The System Level Inservice Testing Program provides requirements for
perform.2nce tests of passive systems. The System LevelInservice Tests
specified in SSAR Section 3.9.6 and Table 3.917 apply when specified by
individual Surveillance Requiremente.

a. The provisions of SR 3.0.2 are applicable to the test frequencies
specified in SSAR Table 3.9.17 for performing system level inservice
testing activities; and

b. The provisions of SR 3.0.3 are applicable to system level inservice
testing activities.

n

.

|
|

6

L

Page 40 May 14,1997

|
|
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Reporting Requirements
5.6

5.6 Reporting Requirements (continued)
:

| 5.6.5 CORE OPERATING LIMITS REPORT (COLR)

a. Core operating limits shall be established prior to each
reload cycle, or prior to any remaining portion of a reload
cycle, and shall be documented in the COLR for the
following:

3.1.4, " Moderator Temperature Coefficient"
3.1.6, " Shutdown Bank Insertion Limits" -

3.1.7, " Control Bank Insertion Limits"
3.2.1, " Heat Flux Hot Channel Factor"
3.2.2, " Nuclear Enthalpy Rise Hot Channel Factor"'

3.2.3, " Axial Flux Difference"
3.2.5, "0PDMS-monitored Power Distribution Parameters"
3.9.1, " Boron Concentration"

b. The analytical methods used to determine the core operating
limits shall be those previously reviewed and approved by
the NRC, specifically those described in the following
documents:

'

1. WCAP-9272-P-A, " Westinghouse Reload Safety Evaluatior.
Methodolo'y," July 1985 (Westinghouse Proprietary).g

~
(Methodology for Specifications 3.1.4 - Moderator
Temperature Coefficient, 3.1.6 - Shutdowr, Bank
Insertion Limits, 3.1.7 - Control Bank Insertion
Limits, 3.2.1 - Heat Flux Hot Channel Factor, 3.2.2 -
Nuclear Enthalpy Rise Hot Channel Factor, 3.2.3 -
Axial Flux Difference, and 3.9.1 - Boron .

Concentration.)

2a. WCAP-8385, " Power Distribution Control and Load
Following Procedures - Topical Report," September
1974 (Westinghouse Proprietary).

(Methodology for Specification 3.2.3 - Axial Flux~
Dif ference (Constant Axial Offset Control).)

,

2b. T. M. Anderson to K. Kniel (Chief of Core Performance
Branch, NRC) January 31, 1980 - Attachment:
Operation and Safety Analysis Aspects of an Improved
Load Follow Package.

(Methodology for Specification 3.2.3 - Axial Flux
Difference (Constant Axial Offset Control).)

;

! (continued)
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Reporting Requirements
5.6

5.6 Reporting Requirements

5.6.2 Annual Radioloaical Environmental Operatina Report (continued)
'

The Annual Radiological Environmental Operating Report shall
include the results of analyses of all radiological environmental
samples and of all environmental radiation measurements taken
during the period pursuant to the locations specified in the
table and figures in the ODCM, as well as summarized and
tabulated results of these analyses and measurements [in the
format of the table in the Radiological Assessment Branch '

Technical Position, Revision 1, November 1979). (The report
shall identify the TLD results that represent collocated
dosimeters in relation to the NRC TLD program and the exposure
period associated with each result.] In the event that some
individual results are not available for inclusion with the
report, the report shall be submitted noting and explaining the
reasons for the missing results. The missing data shall be
submitted in a supplementary report as soon as possible.

5.6.3 Radioactive Effluent Release Report

.......__.................---N0TE-------------------------------
A single submittal may Le made for a multiple unit station.
................................................................

u
The Radioactive Effluent Release Report covering the operation of
the unit shall be submitted in accordance with 10 CFR 50.36a.
The report shall include a sumary of the quantities of
radioactive liquid and gaseous effluents and solid waste released
from the unit. The material provided shall be consistent with the
objectives outlined in the ODCM and Process Control Program and

.

in conformance with 10 CFR 50.36a and 10 CFR 50, Appendix I,
Section IV.B.I.

5.6.4 Monthlv Operatina Reports

Routine reports of operating statistics and shutdown experience,
including documentation of all challenges to the pressurizer
safety valves, shall be submitted on a monthly basis no later
than the 15th of each month following the calendar month covered
by the report.

1
I

| (continued)
|

I
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AP600 TECHNICAL SPECIFICATIONS
WESTINGHOUSE RESPONSES TO NRC QUESTIONS AND COMMENTS

/^/5bkN N E'64 N
,

I 5. WCAP 14807, "NOTRUMP Final Validation for AP600", R. L. Fittante et.
al., January, 1997 (Westinghouse Proprietary).

(Methodology for Specification: 3.2.1, Heat Flux Hot Channel Factor)

6. WCAP 12472 P A, " BEACON Core Monitoring and Operations Support
| System". August 1994 and Addendum 1, May 1996 (Westinghouse
'

Proprietary).

(Methodology for Specification: 3.2.5, OPDMS Monitored Power.

Distribution Parameters)|

.

-

!

.I

i
l

I

|
!

| Page 32 May 2,1997 ,
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5.6

5.6 Reporting Requirements

5.6.5 CORE OPERATING LIMITS REPORT (COLR) (continued)
'

2c. NUREG-0800, Standard Review Plan, U.S. Nuclear
Regulatory Commission, Section 4.3, Nuclear Design,
July 1981. Branch Technical Position CPB 4.3-1,
Westinghouse Constant Axial Offset Control (CAOC),
Rev. 2, July 1981.

(Methodology for Specification 3.2.3 - Axial Flux
Difference (Constant Axial Offset Control).)

3. WCAP-10216-P-A, Revision 1, " Relaxation of Constant
Axial Offset Control FQ Surveillance Technical

'

Specification," February 1994 (Westinghouse
Proprietary).

(Methodology for Specifications 3.2.2 - Axial Flux
Difference (Relaxed Axial Offset Control) and 3.2.1 -
Heat Flux Hot Channel Factor (W(Z) surveillance
requirements for FQ Methodology).)

4. WCAP-12945-P, Volumes 1-5, " Westinghouse Code
Qualification Document for Best Estimate Loss of
Coolant Accident Analysis," June 1992 - June 1993._.

(Methodology for Specification 3.2.1 - Heat Flux Hot
Channel Factor.)

;^>SG AT * M84
** 5*6 OTE-----------------------------------------------------

Additional power distribu ion control and sutveillance
methodologies (forMSHIMand+PMSmonitoring)arecurrently
under development and will be added upon NRC approval.
...____...................... ._____...___..._________....

OPDh5
c. The core operating limits shall be determined such that all

applicable limits (e.g., fuel thermal mechanical limits,
core thermal hydraulic limits, Passive Core Cooling Systems
limits, nuclear limits such as SDM, transient analysis
limits, and accident analysis limits) of the safety*

analysis are met.

d. The COLR, including any midcycle revisions or supplements,
shall be provided upon issuance for each reload cycle to
the NRC.

(continued)
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. _ . . _ _ . . Reporting Requirements
._ . . . _. ._ .

5.6
|

5.6 Reporting Requirements (continued)
.

|
'

f 5.6.6 Reactor Coolant System (RCS) PRESSURE AND TEMPERATURE LIMITS
i REPORT (PTLP,)

1

a. RCS pressure and temperature limits for heat up, cooldown, |low temperature operation, criticality, and hydrostatic |

testing as well as heatup and cooldown rates shall be
established and documented in the PTLR for the following:

1

0.0.1, ""CS ",en .., T = preture, ..J Th; Lp. ;o, m
,, h .a Noc1 ete Liling (0%") Li-it.," l

3.4.3, "RCS Pressure. and Temperature (P/T) Limits",

| 3.4.15, " Low Temperature Overpressure Protection (LTOP) |

System"
,

,

b. The analytical methods used to determine the RCS pressure
and temperature limits shall be those previously reviewed
and approved by the NRC, specifically those described in
thefollowingdocument/:

Pf$2[2 b ."$2!1^N^"!E E"d 32$0t7 U? 2t!"D
_m

g Tru muuv e vyy , uusy uoa (wed L a riyriouse Propr1cLary viaaa y

(Li-it #a- LC0 3.'.1).

WCAP-14040-A, " Methodology Used to Develop Coldu
Overpressure Mitigating System Setpoints and RCS Heatup and
Cooldown Limit Curves." (Limits for LC0 3.4.3 and
LC0 3.4.15).

c. The PTLR shall be provided to the NRC upon issuance for
each reactor vessel fluency period]and for any revision or
supplement thereto.

5.6.7 PAM Report
|

When a report is required by Condition B of LC0 3.3.3, " Post
Accident Monitoring (PAM) Instrumentation," a report shall be
submitted within the following 14 days. The report shall outline
'the preplanned alternate method of monitoring, the cause of the
inoperability, and the plans and schedule for restoring the

. instrumentation channels of the Function to OPERABLE status.
1

5.6.8 Stecm Generator Tube Inspection Report

|

a. Within 15 days following the completion of each inservice
| inspection of steam generator tubes, the number of tubes
| plugged in each steam generator shall be reported to the

NRC.

(continued)
'

s
,
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Reporting Requirements
| 5.6

5.6 Reporting Requirements

|

5.6.8 Steam Generator Tube inspection Report (continued)

b. The complete results of the steam generator tube inservice ,

inspection shall be submitted to the NRC within 12 months I

following the completion of the inspection. This report

shall include:

1) Number and extent of tubes inspected

2) Location and percent of wall-thickness penetration
for each indication of an imperfection, and

3) Identification of tubes plugged.

c. Results of steam generator tube inspections which fall into
Category C-3 shall be reported to the NRC within 30 days
and prior to resumption of plant operations. This report

- shall provide a description of investigations conducted to
determine the cause of the tube degradation and corrective
measures taken to prevent recurrence.

.

u
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LC0 Applicability
B 3.0

B 3.0 LIMITING CONDITIONS FOR OPERATION (LCO) APPLICABILITY

BASES

LCOs LC0 3.0.1 through LC0 3.0.6 establish the general
requirements applicable to all Specifications and apply at
all times, unless otherwise stated.

LC0 3.0.1 LC0 3.0.1 establishes the Applicability statement within
each individual Specification as the requirements for when
the LC0 is required to be met (i.e. when the unit is in the
MODES or other specified conditions of the Applicability

| statement of each Specification.)
|

LC0 3.0.2 LCO 3.0.2 establishes that upon discovery of a failure to
meet an LCO, the associated ACTIONS shall be met. The
Completion Time of each Required Action for an ACTIONS
Condition is applicable from the point in time that the
ACTIONS Condition is entered. The Required Actions
establish those remedial measures that must be taken within,

| specified Completion Times when the requirements of an LC0^

l are not met. This specification establishes that:

a. Completion of the Required Actions within the specified
Completion Times constitutes compliance with a
Specification; and

b. Completion of the Required Actions is not required when
an LC0 is met within the specified Completion Time, '

unless otherwise specified.

| Kequired Actions which specify un1L snutoown require
i use of nonsafety related systems which may
i - bl e . Compliance with the specified etionunay

Time is n equired provided restoratio the
nonsafety sys s) is actively pur such that the

| required unit shu is acco shed as soon as
| practical. However, u itions shall also be
j considered by the oper rs ch that overall safety is
i optimized. These sideration include delay of

repairs or use temporary equipmen . In these cases,
Specific ~ n compliance is maintained b mpletion of
the cified shutdown as soon as practical.

ticular, transition from MODE 3 to

(continued)
:

!
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LC0 Applicability
B 3.0

BASES

LC0 3.0.2 4 using only the passive, safety related s'

(continued) may be lished in a time greater th ours. ,

Although nonsafety relate are necessary for RCS
cooldown to less t within letion Times,

specified LITY of the nonsafety re a stems is
no red or implied by these Technical Specifica j

1

There are two basic types of Required Actions. The first
type of Required Action specifies a time limit in which the
LC0 must be met. This time limit is the Completion Time to;

restore an inoperable system or component to OPERABLE
status or to restore variables to within specified limits.
If this type of Required Action is not completed within the
specified Completion Time, a shutdown may be required to
place the unit in a MODE or condition in which the
Specification is not applicable. (Whether stated as a
Required Action.or not, correction of the entered Condition

,

is an action that may always be considered upon entering
ACTIONS.) The second type of Required Action specifies the
remedial measures that permit continued operation of the
unit that is not further restricted by the Completion Time.
In this case compliance with to the Required Actions
provides an acceptable level of safety for continued'

operation.

Completing the Required Actions is not required when an LC0
is met, or is no longer applicable, unless otherwise stated
in the individual Specifications.

The nature of some Required Actions of some Conditions
necessitates that, once the Condition is entered, the
Required Actions must be completed even though the
associated Conditions no longer exist. The individual
LCO's ACTIONS specify the Required Actions where this is
the case. An example of this is in LC0 3.4.3, "RCS
Pressure and Temperature (P/T) Limits." -

The Completion Times of the Required Actions are also
applicable when a system or component is removed from
service intentionally. The reasons for intentionally
relying on the ACTIONS include, but are not limited to,
performance of Surveillances, preventive maintenance,
corrective maintenance, or investigation of operational
problems. Entering ACTIONS for these reasons must be done
in a manner that does not compromise safety. Intentional
entry into ACTIONS should not be made for operational

(continued)

h AP600 B 3.0-2 08/96 Amendment 0'
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LC0 Applicability
B 3.0

BASES

LC0 3.0.2 convenience. Alternatives that would not result in
(continued) redundant equipment being inoperable should be used

instead. Doing so limits the time both subsystems / trains
i of a safety function are inoperable and limits the time .

other conditions could exist which result in LC0 3.0.3
being entered. Individual Specifications may specify a

| time limit for performing an SR when equipment is removed
from service or bypassed for testing. In this case, the
Completion Times of the Required Actions are applicable
when this time limit expires, if the equipment remains

i removed from service or bypassed.
|
| When a change in MODE or other specified condition is
! required to comply with Required Actions, the unit may

enter a MODE or other specified condition in which another,

' Specification becomes applicable. In this case, the
Completion Times of the associated Required Actions would
apply from the point in time that the new Specification

; becomes applicable, and the ACTIONS Condition (s) are
| entered.

LCO 3.0.3 LCO 3.0.3 establishes the actions that must be implemented*

when an LC0 is rot met; and:

a. An associated Required Action and Completion Time is
not met and no other Condition applies; or

b. The condition of the unit is not specifically addressed
| by the associated ACTIONS. This means that no

combination of Conditions stated in the ACTIONS can be
made that exactly corresponds to the actual condition

| of the unit. Sometimes, possible combinations of
! Conditions :re such that entering LCO 3.0.3 is

warranted; in such cases, the ACTIONS specifically
i state a Condition corresponding to such combinations
! and also that LCO 3.0.3 be entered immediately.

This Specification delineates the time limits for placing
the unit in a safe MODE or other specified condition when

! operation cannot be maintained within the limits for safe
operation as defined by the LC0 and its ACTIONS. It is not
intended to be used as an operational convenience that
permits routine voluntary removal of redundant systems or
components from service in lieu of other alternatives that

! would not result in redundant systems or components being

|
inoperable.

AP600 B 3.0-3 08/96 Amendment 0
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LC0 Applicability
B 3.0

BASES

,

LCO 3.0.3 Upon entering into LCO 3.0.3, I hour is allowed to prepare
(continued) for an orderly shutoown before in.tiating a change in unit4

operation. This includes time to permit the operator to
coordinate the reduction in electrical generation with the ;

load dispatcher to ensure the stability and availability of '

the electrical grid. The time limits specified to reach i,

'

lower MODES of operation permit the shutdown to proceed in
a controlled and orderly manner that is well within the
specified maximum cooldown rate and within the capabilities

ggs%4 var "of the unit!. ]Ine speciried Completion limes assume the
S liapiin.y or nonsafety related systems that are no lym ,7,a y,w

use ring a unit cooldown. All or some of thes stems; gggme
vill bebed, as necessary, to establish and m tain the'3 opg, w a ,

: required MOD . Using only the passive, sa y related
systems, the time reach MODE 4 is e cted to exceed the
specified Completion (24 hour nd to vary, depending'

3

: . upon the specific systems d the initial and
transitory plant conditions p enced during the MODE
change. For example, t unit can rought to MODE 4 in
approximately 37 ho using the Passiv sidual Heat
Removal System. egardless of the cooldown tems
available, MODE changes will be completed in
controll and orderly manner that is well within th.

spec ed maximum cooldown rate and within the capabilit!
*

.hp available cooldown systems.1 This reduces therma

stresses on components of the Reactor Coolant System and'

the potential for a plant upset that could challenge safety'

systems under conditions to which this specification'

applies. The use and interpretation of specified times to
complete the actions of LCO 3.0.3 are consistent with the *

a

discussion of Section 1.3, " Completion Times".

.
'At ough nonsafety related systems such as startup /feedw r (for steam generator heat removal) and norm I4

residual t removal along with the associated s ort
i systems are n ssary for RCS cooldown to less ian 200'F

(MODE 5) within completion Times speci d, OPERABILITY
of these or other non ety related sy ms is not required
or implied by these Techn 1 Spec cations.

If nonsafety related syste equ d to complete a
shutdown in accordance LC0 3.0. e not available,
the systems shall ba estored as needed t ccomplish the4

shutdown. Syste estoration shall be comple as soon as
possible; ho er, unit conditions shall also be sidered
by the o ators such that overall safety is optirrize .
Thes onsiderations may include delay of repairs or use y

orary equipment. I

h AP600 B 3.0-4 08/96 Amendment 0
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LCO Applicability
B 3.0

'
BASES

LCO 3.0.3 A unit shutdown required in accordance with LCO 3.0.3 may
(continued) be terminated, and LC0 3.0.3 exited if any of the following ,

occurs:

a. The LCO is now met.

b. A Condition exists for which the Required Actions have
now been performed.

c. ACTIONS exist that do not have expired Com)letion
Times. These Completion Times are applica)le from the
point in time that the Condition was initially entered
and not from the time LC0 3.0.3 is exited. l

The time limits of Specification 3.0.3 allowkhours for
1

the unit to be in MODE 5 when a shutdown is required during I

MODE 1 operation. If the unit is in a lower MODE of {
- operation when a shutdown is required, the time limit for

reaching the next lower MODE applies. If a lower MODE is
reached in less time than allowed, however, the total
allowable time to reach MODE 5, or other applicable MODE is |
not reduced. For example, if MODE 3 i reached in 2 hours, !
then the time allowed for reaching MOD is the n t

//eshours,becausethetotaltimefor:reachingMOD is not
reduced from the allowable limit ofM hours. Therefore,-

if remedial measures are completed that would permit a
return to MODE 1, a penalty is not incurred.by having to
reach a lower MODE of operation in less than the total time
allowed.

In MODES 1, 2, 3, and 4 LCO 3.0.3 provides actions for
Conditions not covered in other Specifications. The
requirements of LCO 3.0.3 do not apply in MODES 5 and 6
because the unit is already in the most restrictive
condition required by LC0 3.0.3. The requirements of
LC0 3.0.3 do not apply in other specified conditions of the
Applicability (unless in MODES 1, 2, 3, or 4) because the
ACTIONS of individual Specifications sufficiently define 1

the remedial measures to be taken. -

Examples of the required end states specified for
inoperable passive systems while in MODES 5 and 6 are
provided in Table B 3.0-1, Passive Systems Shutdown MODE

iMatrix. These requirements are specified in the individual |
Specifications. The required end states specified for

4

passive systems, when the unit is in MODE 5 or 6, are !

selected to ensure that the initial conditions and system
and equipment availabilities minimize the likelihood and,

4 consequences of potential shutdown events.

:

! (continued) .

!
;
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LCO Applicability
B 3.0

,

, Table B 3.0-1 (page 1 of 1)
Passive Systems Shutdown MODE Matrix

LCO Automatic .
Applicability Depreneurotion Core Makeup Paesive RHR IRWST Containment Coateinment

System Tank Cooling

MODE 5 9 of 10 pathe One CMT System One injection flow Closure capabil ry Two water flow

RCS OPERABLE OPERABLE OPERABLE path and one paths,

pressure All paths closed recirculation sump OPERABLE

boundary flow path
closed OPERABLE

LCO 3.4.13 LCO 3.5.3 LCO 3.51 LCO 3.5.7 M O 3.6.8 LCO 3.6.7

MODE 5 MODE 5 MODE 5 MODE 5 MODE 5 MODE 5

Required RCS preneuro RCS pressure RCS preneure RCS pressure RCS pressure RCS pressure*

End State boundary open, boundary open, boundary open, boundary closed, boundary sleeed, haaadary closed,

visible level in visible levelin visible level in visible level in visible level in visible level in

|
prosaurust priser pressuriser preneuruer pressuriner pressurizer

MODE 5 Stages 1,2, and 3 Ne None One injection flow Closure capabihry Two water flow

RCS open path and one paths

preneure 2 stage 4 velva recirculation sump OPERABLE

boundary OPERABLE flow path
OPERABLEopen

tro 3.4 I4 LCO 3.5.7 L C O 3.6.8 LCO 3.6.7

Required MODE 5 MODE 5 MODE 5 MODE 5

End State RCS pressurs RCS pressure RCS pressure RCS preneure

boundary open, boundary closed, boundary closed, boundary closed,

visible levelin visible levelin visible level in visible level in

pr- tr pressuruer preneurizer pressuruar

MODE 5 Stages 1,2, and 3 None None One injection flow Closure capabihty Two water flow

RCS open path and one paths

presure 2 stage 4 velva recirculation sump OPERABLE,

boundary OPERABLE flow path
OPERABLEopen,

reduced
RCS
inventory LCO 3.4.14 LCO 3.5.8 LCO 3.6.8 LC O 3.6.7

Required MODE 5 MODE 5 MODE 5 MODE 5

End State RCS prueurs RCS pressure RCS pressure RCS pressure

boundary open, boundary closed, boundary closed, boundary closed,

visible levelin visible level in visible level in visible levelin
g'sonsurizer pressurizer pressurizer pressurizer

MODE 6 Stage 1,2, and 3 None None One injection flow Closure capabihty Two water flow

Reactor oper. path and one paths

internals in 2 stage 4 velva recirculation sump OPERABLE

place, OPERABLE flow path
refueling OPERABLE
cavity not
full LCO 3.4:14 LCO 3.5.8 1.2 0 3.6.8 LEO 3.6.7

Required MODE 6 MODE 6 MODE 6 MOD 26

End State Reactor internels Reactor internels Reactor internels Reactor internels

removed, removed, refueling removed, refueling removed,

refueling cavity cavity full cavity full refueling cavity
fullfull

MODE 6- None None None None Closure capabihty None

Reactor
internels
removed,
refueling

LCO 3.6.8cavity full
MODE 6Required

End State Reactor internals
removed, refueling
cavity full

@ AP600 B 3.0-6 08/96 Amendment 0
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LCO Applicability
B 3.0

BASES

i

| LCO 3.0.3 Exceptions to 3.0.3 are provided in instances where
| (continued). requiring a unit shutdown in accordance with LCO 3.0.3,

would not provide appropriate remedial measures for the!

associated condition of the unit. An example of this ic in
LCO 3.7.5, Spent Fuel Pool Water Level. This Specification
has an Applicability of "At all times." Therefore this

| LCO can be applicable in any or all MODES. If the LC0 and
the Required Actions of LCO 3.7.5 are not met while in
MODES 1, 2, or 3, there is no safety benefit to be gained
by placing the unit in a shutdown condition. The Required;

| Action of LC0 3.7.5 of " Suspend movement of irradiated fuel
assemblies in the spent fuel pool" is~ the appropriate;

Required Action to complete in lieu of the actions of LC0'

3.0.3. These exce,ttions are addressed in the individual
Specifications.

LC0 3.0.4 LC0 3.0.4 establishes limitations on changes in MODES or
other specified conditions in the Applicability when an LC0,

| is not met. It precludes placing the unit in a MODE or
other specified condition stated that Applicability (e.g.,;

| Applicability desired to be entered) when the following
' ^ exist:

a. Unit conditions are such that the requirements of the
LC0 would not be met in the Applicability desired to be ,

entered; and '

1

| b. Continued noncompliance with the LC0 requirements, if I
'

the Applicability were entered, would result in the j
| unit being required to exit the Applicability desired :

to be entered to comply with the Required Actions. |

Compliance with Required Actions that permit continued'
operation of the unit for an unlimited period of time in a
MODE or other specified condition provides an acceptable
level of safety for continued operation. This is without
regard to the status of the unit before or after the MODE '

change. Therefore, in such cases, entry into a MODE or
other specified condition in the Applicability may be made
in accordance with the provisions of the Required Actions.

l

I |
{ (continued) I

,

; 1
1
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LCO Applicability ,

B 3.0 |

BASES

LC0 3.0.4 The provisions of this Specification should not be
(continued) interpreted as endorsing the failure to exercise the good ,

practice of restoring systems or components to OPERABLE I

status before entering an associated MODE or other
specified condition in the Applicability.

The provisions of LC0 3.0.4 shall not prevent changes I

in MODES or other specified conditions in the Applicability
that are required to comply with ACTIONS. In addition, the

provisions of LC0 3.0.4 shall not prevent changes in MODES ,

or other specified conditions in the Applicability that (
results from any unit shutdown. I

Exceptions to LC0 3.0.4 are stated in the individual
Specifications. Exceptions may apply to all the ACTIONS or
to a specific Required Action of a Specification.

LCO 3.0.4 is only applicable when entering MODE 4 from
MODE 5, MODE 3 from MODE 4 or 5, MODE 2 from MODE 3 or 4 or
5, or MODE 1 from MODE 2. Furthermore, LC0 3.0.4 is
applicable when entering any other specified condition in
the Applicability only while operating in MODE 1, 2, 3, or
4. The requirements of LC0 3.0.4 do not apply in MODES 4
and 5, or in other specified conditions of the~

Applicability (unless in MODE 1, 2, 3, or 4) because the
ACTIONS of individual Specifications sufficiently define I

the remedial measures to be taken.

Surveillances do not have to be performed on the associated
inoperable equipment (or on variables outside the specified
limits), as permitted by SR 3.0.1. Therefore, changing
MODES or other specified conditions while in an ACTIONS
Condition, in compliance with LC0 3.0.4 or where an
exception to LC0 3.0.4 is stated, is not a violation of SR
3.0.1 or SR 3.0.4 for those Surveillances that do not have
to be performed due to the associated inoperable equipment.
However, SRs must be met to ensure OPERABILITY prior to
declaring the associated equipment OPERABLE (or variable
within limits) and restoring compliance with the affected

i

LCO.

l

|
l

|

(continued)
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LC0 Applicability
B 3.0

BASES
|

|

LC0 3.0.5 LC0 3.0.5 establishes the allowance of restoring equipment
to service under administrative controls when it has been
removed from service or declared inoperable to comply with

| ACTIONS. The sole purpose of this Specification is to
provide an exception to LCO 3.0.2 (e.g., to not comply with
the applicable Required Action (s)) to allow the performance

; of Surveillance Requirements to demonstrate:
|

| a. The OPERABILITY of the equipment being returned to
service; or j

b. The OPERABILITY of other equipment.
;

1

L The administrative controls ensure the time the equipment
is returned to service in conflict with the requirements of

1the ACTIONS is limited to the time absolutely necessary to '

perform the allowed SRs. This specification does not
| provide time to perform any other preventive or corrective

maintenance.' -

L An example of demonstrating the OPERABILITY of the
equipment being returned to service is reopening a
containment isolation valve that has been closed to comply

^
! with Required Actions and must be reopened to perform the

SRs.

An example of demonstrating the OPERABILITY of other
| equipment is taking an inoperable channel or trip system

out of the tripped condition to prevent the trip function
from occurring during the performance of an SR on another

( channel in the other trip system. A similar example of
'

demonstrating the OPERABILITY of other equipment is taking
an inoperable channel or trip system out of the tripped
condition to permit the logic to function and indicate the
appropriate response during the performance of an SR on

; another channel in the same trip system.

I LC0 3.0.6 LC0 3.0.6 establishes an exception to LC0 3.0.2 for
support systems that have an LC0 specified in the Technical
Specifications (TS). This exception is provided because
LC0 3.0.2 would require that the Conditions and Required
Actions of the associated inoperable supported system LCO
be entered solely due to the inoperability of the support

(. (continued)

1

{
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B 3.0

BASES

LC0 3.0.6 system. This exception is justified because the actions
(continued) that are required to ensure the unit is maintained in a

safe condition are specified in the support system LCO's
Required Actions. These Required Actions may include .

entering the supported system's Conditions and Required
Actions or may specify other Required Actions.

When a support system is inoperable and there is an LCO
specified for it in the TS, the supported system (s) are
required to be declared inoperable if detemined to be
inoperable as a result of the support system inoperability.
However it is not necessary to enter into the supported
systems' Conditions and Required Actions.unless directed to
do so by the support system's Required Actions. The
potential confusion and inconsistency of requirements
related to the entry into multiple support -and supported
systems' LCOs' Conditions and Required Actions are
eliminated by providing all the actions that are necessary
to ensure the unit is maintained in a safe condition in the
support system's Required Actions.

However, there are instances where a support system's
Required Action may either direct a supported system to be
declared inoperable or direct entry into Conditions and^

Required Actions for the supported system. This may occur
immediately or after some specified delay to perform some
other Required Action. Regardless of whether it is
immediate or after some delay, when a support system's
Required Action directs a supported system to be declared
inoperable or directs entry into Conditions and Required
Actions for a supported system, the applicabie Conditions
and Required Actions shall be entered in accordance with
LCO 3.0.2.

8
Specification 5.5.g, " Safety Function Determination Program
(SFDP)," ensures loss of safety function is detected and
appropriate actions are taken. Upon entry into LC0 3.0.6,
an evaluation shall be made to determine if loss of safety
function exists. Additionally, other limitations, remedial
actions, or compensatory actions may be identified as a
result of the support system inoperability and
corresponding exception to' entering supported system
r :fitions and Requird Actions. The SFDP implements the

uirements of LC^ ? .6.

(continued)
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BASES

LCO 3.0.6 Cross train checks to identify a loss of safety function
(continued) for those support systems that support multiple and

redundant safety systems are required. The cross train
check verifies that the supported systems of the redundant
OPERABLE support system are OPERABLE, thereby ensuring
safety function is retained. If this evaluation determines
that a loss of safety function exists, the appropriate
Conditions and Required Actions of the LCO in which the
loss of safety functions exists are required to be entered.

LCO 3.0.7 There are certain special tests and operations required to
be performed at various times over the life of the unit.
These special tests and operations are necessary to
demonstrate select unit performance characteristics, to

- perform special maintenance activities, and to perform
special evolutions. Test Exception LCO 3.1.9 allows
specified Technical Specification (TS) requirements to be
changed to permit performance of these special tests and
operations, which otherwise could not be performed if
required to comply with the requirements of these TS.
Unless otherwise specified, all the other TS requirements
remain unchanged. This will ensure all appropriate^

requirements of the MODE or other specified condition not
directly associated with or required to be changed to
perform the special test or operation will remain in
effect.

The Applicability of a Test Exception LC0 represent.s a
condition not necessarily in compliance with the normal
requirements of the TS. Compliance with Test Exception
LCOs is optional. A special operation may be performed
either under the provisions of the appropriate Test
Exception LC0 or under the other applicable TS

,
requirements. If it is desired to perform the special

| operation under the provisions of the Test Exception LCO,
! the requirements of the Test Exception LC0 shall be
! followed.

|
.

f
:
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B 3.0 SURVEILLANCE REQUIREMENT (SR) APPLICABILITY

BASES

SRs SR 3.0.1 through SR 3.0.4 establish the general
requirements applicable to all Specifications and apply at
all times, unless otherwise stated.

SR 3.0.1 SR 3.0.1 establishes the requirement that SRs must be met
during the MODES or other specified conditions in the
Applicability for which the requirements of the LCO apply,
unless otherwise specified in the individual SRs. This
Specification ensures that Surveillances are performed to
verify the OPERABILITY of systems and components, and that
variables are within specified limits. Failure to meet a
Surveillance within the specified Frequency, in accordance
with SR 3.0.2, constitutes a failure to meet an LCO.

Systems and components are assumed to be OPERABLE when the
asscoiated SRs have been met. Nothing in this
Specification, however, is to be construed as implying that
systems or components are OPERABLE when:

,

a. The systems or components are known to be inoperable,
although still meeting the SRs; or

b. The requirements of the Surveillance (s) are known not
to be met between required Surveillance performances.

Surveillances do not have to be performed when the unit is
in a MODE or other specified condition for which the
requirements of the associated LC0 are not applicable,
unless otherwise specified. The SRs associated with a test
exception are only applicable when the test exception is
used as an allowable exception to the requirements of a
Specification. -

Surveillances, including Surveillances invoked by Required
Actions, do not have to be performed on inoperable
equipment because the ACTIONS define the remedial measures
that apply. Surveillances have to be met in accordance
with SR 3.0.2 prior to returning equipment to OPERABLE
status.

(continued)
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SR Applicability
B 3.0

,

|

BASES

SR 3.0.1 Upon completion of maintenance, appropriate post
| (continued) maintenance testing is required to declare equipment

OPERABLE. This includes ensuring applicable Surveillances
are not failed and their most recent performance is in

.

| accordance with SR 3.0.2. Post maintenance testing may not
| be possible in the current MODE or other specified
I conditions in the Applicability due to the necessary unit
| parameters not having been established. In these
i situations, the equipment may be considered OPERABLE
| provided testing has been satisfactorily completed to the

extent possible and the equipment is not otherwise believed
! to be incapable of performing its function. This will

allow operation to proceed to a MODE or other specified
condition where other necessary post maintenance tests can
be completed.

|
|

| SR 3.0.2 SR 3.0.2 establishes the requirements for meeting the
| specified Frequency for Surveillances and any Required

Actions with a Completion Time that requires the periodic'

performance of the Required Action on a "once per..."
interval.

,

SR 3.0.2 permits a 25% extension of the interval specified
in the Frequency. This extension facilitates Surveillance
scheduling and considers plant operating conditions that
may not be suitable for conducting the Surveillance (e.g.,

,

| transient conditions or other ongoing Surveillance or
| maintenance activities).
I

| The 25% extension does not significantly degrade the
| reliability that results from performing the Surveillance
| at its specified Frequency. This is based on the

recognition that the most probable result of any particular
surveillance being performed is the verification of
conformance with the SRs. The exceptions to SR 3.0.2 are
those Surveillances for which the 25% extension of the
interval specified in the Frequency does r.ot apply. These
exceptions are stated in the individual Specifications,
An example of where SR 3.0.2 does not apply is a
Surveillance with'a Frequency of "in accordance with
10 CFR 50 Appendix J, as modified by approved exemptions."
The requirements of regulations take precedence over the
TS. The TS cannot in and of themselves extend a test

|
,

(continued)
1
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SR Applicability
B 3.0

:
*

BASES

,

SR 3.0.2 interval specified in the regulations. Therefore, there
(continued) is a Note in the Frequency stating, "SR 3.0.2 is not

applicable."

As stated in SR 3.0.2, the 25% extension also does not
apply to the initial portion of a periodic Completion Time<

! that requires performance on a "once per ..." basis. The

| 25% extension applies to each performance after the initial
i performance. The initial performance of the Required

Action, whether it is a particular Surveillance or some'

remedial action, is considered a single action with a
single Completion Time. One reason for not allowing the
25% extension to this Completion Time is that such an
action usually verifies that no loss of function"

has occurred by checking the status of redundant or diverse
components or accomplishes the function of the inoperable

,

'

equipment in an alternative manner.

The provisions of SR 3.0.2 are not intended to be used
repeatedly merely as an operational convenience to extend
Surveillance intervals (other than those consistent with
refueling intervals) or periodic Completion Time intervals
beyond those specified.

.

SR 3.0.3 SR 3.0.3 establishes the flexibility to defer declaring
affected equipment inoperable or an affected variable
outside the specified limits when a Surveillance has not
been completed within the specified Frequency. A delay -

period of up to 24 hours or up to the limit of the
specified Frequency, whichever is less, applies from the
point in time that it is discovered that the Surveillance
has not been performed, in accordance with SR 3.0.2, and
not at the time that the specified Frequency was not met.

This delay period provides adequate time to complete
Surveillances that have been missed. This delay period
permits the completion of a Surveillance before compliance
with Required Actions or other remedial measures that might
preclude completio,n of the Surveillance.

(continued)
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SR Applicability
| B 3.0

!

i BASES

l'
t

SR 3.0.3 The basis for this delay period includes consideration
(continued) of unit Conditions, adequate planning, availability of

.

personnel, the time required to perform the Surveillance,-

the safety significance of the delay in completing the,

required Surveillance, and the recognition that the most'

; probable result' of any particular Surveillance being
' performed is the verification of conformance with the

requirements. When a Surveillance with a Frequency based
not on time intervals, but upon specified unit Conditions

! or operational situations, is discovered not to have been
performed when specified, SR 3.0.3 allows the full delay
period of 24-hours to perform the Surveillance.

| SR 3.0.3 also provides a time limit for completion of
Surveillances that become applicable as a consequence of
MODE changes imposed by Required Actions.

Failure to comply with specified Frequencies for SRs is
'

expected to be an infrequent occurrence. Use of the delay;

period established by SR 3.0.3 is a flexibility which is
not intended to be used as an operational convenience to
extend Surveillance intervals.

I If a Surveillance is not completed within the allowed delay
period, then the equipment is considered inoperable or the.

variable is considered outside the specified limits and
Completion Times of the Required Actions for the applicable
LCO Conditions begin immediately upon expiration of the

' delay period. If a Surveillance is failed within the delay
period, then the equipment is inoperable, or the variable
is outside the specified limits and Completion Times of the
Required Actions for the applicable LC0 Conditions begin!

I immediately upon the failure of the Surveillance.

Completion of the Surveillance within the delay period
j allowed by this specification, or within the Completion

Time of the ACTIONS restores compliance with SR 3.0.1.t

'

|

.

| SR 3.0.4 SR 3.0.4 establishes the requirement that all applicable
| SRs must be met before entry into a MODE or other specified
| condition in the Applicability.
!
..

|

j (continued)
!
f
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' SR Applicability
B 3.0

; 1

.

BASES ,

'

4

SR 3.0.4 This Specification ensures that system and component
'

I

: (continued) OPERABILITY requirements and variable limits are met before.

entry into MODES or other specified conditions in the
Applicability for which these systems and components ensure
safe operation of the unit.

The provisions of this Specification should not be
interpreted as endorsing the failure to exercise the good
practice of restoring systems or component to OPERABLE l
status before entering an associated MODE or other i

,

specified condition in the Applicability.

However, in certain circumstances, failing to meet an SR
will not result in SR 3.0.4 restricting a MODE change or- -j

other specified condition change. When a system,
subsystem, division, component, device,- or variable is i

inoperable or outside its specified limits, the associated 1

SR(s) are not required to be performed, per SR 3.0.1, which i

states that surveillances do not have to be performed on )
inoperable equipment. When equipment is inoperable, SR
3.0.4 does not apply to the associated SR(s) since the
requirement for the SR(s) to be performed is removed.
Therefore, failing to perform the Surveillance (s) within
the specified Frequency does not result in an SR 3.0.4
restriction to changing MODES or other specified conditions-

of the Applicability. However, since the LCO is not met in
this instance, LC0 3.0.4 will govern any restrictions that
may (or may not) apply to MODE or other specified condition
changes.

The provisions of SR 3.0.4 shall not prevent changes in
MODES or other specified conditions in the Applicability
that are required to comply with ACTIONS.

C n addition, the provisions of LC0 3.0.4 shall not preventI
changes in MODES or other specified conditions in the
Applicability that result from any unit shutdown.

The precise requirements for performance of SRs are
specified such that exceptions to SR 3.0.4 are not
necessary. The specific time frames and conditions ,

necessary for meeting the SRs are specified in the l

Frequency, in the Surveillance, or both. This allows |
performance of Surveillances when the. prerequisite |
condition (s) specified in a Surveillance procedure require l

entry into a MODE or other specified condition in the

(continued)
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SR Applicability
B 3.0 |

BASES'

SR 3.0.4 Applicability of the associated LC0 prior to the
(continued) _ performance or completion of a Surveillance. A |,

| Surveillance, that could not be performed until after '

entering the LC0 Applicability, would have its Frequency!

specified such that it is not "due" until the specific
conditions needed are met. Alternately, the Surveillance

'

may be stated in the form of a NOTE as not required (to be;

met or performed) until a particular event, condition, or
time has been reached. Further discussion of the specific
formats of SR's annotation is found in Section 1.4,
Frequency.

| SR 3.0.4 is only applicable when entering MODE 3 from |
MODE 4, MODE 2 from MODE 3 or 4, or MODE 1 from MODE 2. I'

Furthermore, SR 3.0.4 is applicable when entering any other ;

specified condition in the Applicability only while I
operating in MODE 1, 2, or 3. The requirements of SR 3.0.4 |

do not apply in MODES 4 and 5, or in other specified |

conditions of the Applicability (unless in MODE 1, 2, or 3) I

because the ACTIONS of individual Specifications
sufficiently define the remedial measures to be taken.

.

| |

|

!

1
!

|

|
| .

I

|

!

:

i
,
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Shutdown Margin (SDM)
B 3.1.1

! B 3.1 REACTIVITY CONTROL SYSTEMS

|
B 3.1.1 SHUTDOWN MARGIN (SDM)

BASES

,

BACKGROUND According to GDC 26 (Ref.1) the reactivity control systems
must be redundant and capable of holding the reactor core
subcritical when shutdown under cold conditions.

| Maintenance of the SDM ensures that postulated reactivity
events will not damage the fuel.'

SDM requirements provide sufficient reactivity margin to
assure that acceptable fuel design limits will not be
exceeded for normal shutdown and anticipated operational
occurrences (A00s). As such, the SDM defines the degree of

L subcriticality that would be obtained immediately following
| the insertion or scram of all shutdown and control rods,
; assuming that the single rod cluster assembly of highest
! reactivity worth is' fully withdrawn.
!

l The system design requires that two independent reactivity
| control systems be provided, and that one of these systems

be capable of maintaining the core subcritical under cold
* conditions. These requirements are provided by the use of

movable control assemblies and soluble boric acid in the
Reactor Coolant System (RCS). The Plant Control System
(PLS) can compensate for the reactivity effects of the fuel
and water temperature changes accompanying power level
changes over the range from full load to no load. In
addition, the PLS, together with the boration system,
provides the SDM during power operation and is capable of
making the core suberitical rapidly enough to prevent
exceeding acceptable fuel damage limits, assuming that the
rod of highest reactivity worth remains fully withdrawn.
The soluble boron system can compens, ate for fuel depletion
during operation and xenon burnout reactivity changes and !

maintain the reactor subcritical under cold conditions.

During power operation, SDM control is ensured by operating
with the shutdown banks fully withdrawn and the control
banks within the limits of LCO 3.1.6, " Control Bank

; Insertion Limits." When the unit is in the shutdown and
' refueling modes, the SDM requirements are met by adjustments

to the RCS boron concentration.
!
1

! (continued)
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Shutdown Margin (SDM)
B 3.1.1

BASES (continued)

APPLICABLE The minimum required SDM is assumed as an initial condition
SAFETY ANALYSES in safety analyses. The safety analyses (Ref. 2) establish

'

an SDM that ensures that specified acceptable fuel design
limits are not exceeded for normal operation including A00s
and Design Basis Accidents (DBAs) with the assumption of the

.

j
highest worth rod stuck'out on scram.

The acceptance criteria for-the SDM requirements are that
specified acceptable fuel design limits are maintained.
This is done by ensuring that: I

a. The reactor can be made subcritical from all operating
conditions and transients and DBAs;

b. The reactivity transients associated with postulated i

accident conditions are controllable within acceptable !

Ilimits (departures from nucleate boiling ratio (DNBR),
fuel centerline temperature limits for A00s, and radial
average fuel enthalpy limits for the rod ejection
accident); and

'

c. The reactor will be maintained sufficiently subcritical
to preclude inadvertent criticality in the shutdown
condition.*

1

The most limiting accidents for the SDM requirements are |
based on a main steam line break (SLB) and inadvertent
opening of a steam generator (SG) relief or safety valve, as
described in the accident analyses (Ref. 2). The increased
steam flow in the main steam system causes an increased
energy removal from the affected SG, and consequently the
RCS. This results in a reduction of the reactor coolant ,

temperature. The resultant coolant shrinkage causes a |

reduction in pressure. In the presence of a negative
moderator temperature coefficient (MTC), this cooldown
causes an increase in core reactivity. The positive
reactivity addition from the moderator temperature decrease. .

will terminate when the affected SG boils dry, thus .

terminating RCS heat removal and cooldown. Following the
SLB or opening of an SG relief or safety valve, a post trip
return to power may occur; however, no fuel damage occurs as
a result of the post trip return to power, and the
THERMAL POWER does not violate the Safety Limit (SL) |

requirement of SL 2.1.1.

.

(continued)
.

|
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Shutdown Margin (SDM)
B 3.1.1 '

B/ set

APPLICABLE In addition to the limiting SLB and inadvertent opening of
SAFETY ANALYSES an SG relief or safety valve transients, the SDM

(continued) requirement must also protect against:
,

-a . Inadvertent boron dilution;

b. An uncontrolled rod withdrawal from subcritical or * 9
power condition;

c. Rod ejection;

d. Inadvertent operation of Passive Residual Heat Removal
Heat Exchanger (PRHR HX).

Each of these events is discussed below.

In the boron dilution analy:,is, the required SDM defines the
reactivity difference between an initial subcritical boron
concentration and the corresponding critical boron
concentration. These values, in conjunction with the
configuration of the RCS and the assumed dilution flow rate,
directly affect the results of the analysis. This event is
most limiting when critical boron concentrations are

-

highest.
I
~

The uncontrolled rod withdrawal transient is terminated by a
high neutron flux trip. Power level, RCS pressure, linear
heat rate, cnd the DNBR do not exceed allowable limits.

The ejection of a control rod rapidly adds reactivity to the
reactor core, causing both the core power level and heat
flux to increase with corresponding increases in reactor
coolant temperatures and pressure. The ejection of a rod
also produces a time-dependent redistribution of core power.

The inadvertent actuation of the PRHR HX causes an RCS
temperature reduction from an initial injection of .

relatively cold water and the continued cooling of the RCS
.

by PRHR. In the presence of a negative moderator
temperature coefficient, the RCS temperature reduction
causes an increase in core reactivity. Safety injection on
the low cold leg temperature or low prest trizer pressure
signals actuate the core makeup tank (CMit and bring the
plant to a stable condition.

(continued)
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I Shutdown Margin (SDM) J
B 3.1.1 i

'

L
'

;

I BASES

|
<

APPLICABLE SDM satisfies Criterion 2 of the NRC Policy Statement. Even

SAFETY ANALYSES though it is not directly observed from the main control
(cen'cinued) room, SDM is considered an initial condition process

variable because it is periodically monitored to provide !

assurance that the unit is operating within the bounds of l
,

accident analysis assumptions. j
,

,

1

.,

LCO SDM is a core design condition that can be ensured duringi

operation through control rod positioning (control and
shutdown banks) and through the soluble boron concentration.

,

t

I The SLB and the bcron dilution accidents (Ref. 2) are the
most limiting analyses that establish the SDM value of the

/ocr4 @M LCO For SLB accidents, if the LC0 is violated, there is a
j keem(Md-}ge'e.

4

potential to exceed the DNBR limit and to exceed-redic;ctiz
sse '4-itt. For the boren dilution accident, if the LC0

is violated, the minimum required time assumed for automatic ,

:

j action to terminate dilution may no longer be applicable. |
?

id -

APPLICABILITY In MODE 2 with k ,< 1.0, and in MODES 3, 4, and 5, the SDM I*

requirements are applicable to provide sufficient negative !i

', reactivity to meet the assumptions of the safety analyses
1 discucsed above. In MODE 6, the shutdown reactivity
i requirements are given in LC0 3.9.1, " Boron Concentration." }
| In MODES 1 and 2, with k, > 1.0, SDM is ensured by complying i

'i
i with LCO 3.1.5, " Shutdown Bank Insertion Limits and

LC0 3.1.6, " Control Bank Insertion Limits.";

l-

L I

ACTIONS A.1
.

If the SDM requirements are not met, Doration must be*

! initiated promptly. A Completion Time of 15 minutes is
j adequate for an operator to correctly align and start the

'

i required systems and components. It is assumed that
boration will be continued until the SDM requirements are

,

met.

1
;

.

!
(continued)

<

I'

1
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Shutdown Margin (SDM)
B 3.1.1

|

BASES

i
|

ACTIONS A.1 (continued)

In the determination of the required combination of boration
flow rate and boron concentration, there is no unique
requirement that must be satisfied. Since it is imperative
to raise the boron concentration of the RCS as soon as
possible, the boron concentration should be a concentrated
solution. The operator should begin boration with the best ,i

source available for the plant conditions.
|

i In determining the boration flow rate, the time in core life
l must be considered. For instance, the most difficult time

in core life to increase the RCS boron concentration is at
the beginning of cycle when the boron concentration may
exceed 2000 ppm. .

! SURVEILLANCE SR 3.1.1.1
REQUIREMENTS 4

In MODES 1 and 2, SDM is verified by observing that the
requirements of LCO 3.1.5 and LC0 3.1.6 are met. In the I

event that a rod is known to be untrippable, however, SDM |*

verification must account for the worth of the untrippable
rod as well as another rod of maximum worth.

In MODES 3, 4, and 5, the SDM is verified by performing a
reactivity balance calculation, considering the listed

|
reactivity effects:

! .

a. RCS boron concentration;

b. Control bank position;

c. RCS average temperature;

d. Fuel burnup based on gross thermal energy generaticn;

e. Xenon concentration; -

f. Samarium concentration; and

g. Isothermal Temperature Coefficient (ITC).

Using the ITC accounts for Doppler reactivity in this
calculation because the reactor is suberitical and the fuel,

! temperature will be changing at the same rate as the RCS.

(continued).

;

;
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Shutdown Margin (SDM)
B 3.1.1

BASES

SURVEILLANCE SF 2. .l.1 (continued)
REQUIREMENTS

The cequency of 24 hours is based on the generally slow
chaige in required boron concentration and the low
probability of an accident occurring without the required
SDM. This allows time for the operator to collect the
required data, which includes performing a boron
concentration analysis, and complete the calculation.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 26.
.

2. AP600 SSAR, Chapter 15, " Accident Analysis".

3. 10 CFR-tee;54,5Y

.

l

,

B 3.1-6 08/96 Amendme::t 0
, , , , , , ,

.



. . _. ___ _ _ _ . _ .

Core Reactivity
B 3.1.2

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.2 Core Reactivity

BASES

BACKGROUND According to GDC 26, GDC 28, and GDC 29 (Ref. 1), reactivity
shall be controllable, such that subcriticality is
maintained under cold conditions, and acceptable fuel design
limits are not exceeded during normal operation including
anticipated operational occurrences. Therefore, reactivity,

balance is used as a measure of the predicted versus
'

measured core reactivity during power operation. The
periodic confirmation of core reactivity is necessary to. .

ensure that Design Basis Accident (DBA) and transient safety
analyses remain valid. A large reactivity difference could

'

be the result of unanticipated changes in fuel, control rod
worth, or operation at conditions not consistent with those
assumed in the predictions of core reactivity and could
potentially result in a loss of SDM or violation of,

acceptable fuel design limits. Comparing predicted versus
measured core reactivity validates the nuclear methods used
in the safety analysis and supports the SDM demonstrations
(LC0 3.1.1, " SHUTDOWN MARGIN (SDM)") in ensuring the reactor

; can be brought safely to cold, subcritical conditions.^

.

' When the reactor core is critical or in normal power
1 operation, a reactivity balance exists and the net

reactivity is zero. A comparison of predicted and measured
reactivity is convenient under such a balance since
parameters are being maintained relatively stable under
steady-state power conditions. The positive reactivity
inherent in the core design is balanced by the negative
reactivity of the control components, thermal feedback,
neutron leakage, and materials in the core that absorb
neutrons, such as burnable absorbers producing zero net
reactivity. . Excess reactivity can be inferred from the
boron letdown curve (or critical boron curve), which
provides an indication of the soluble boron concentration in
the Reactor Coolant System (RCS) versus cycle burnup.
Periodic measurement of the RCS boron concentration for
comparison with the predicted value with other variables+

fixed (such as rod height, temperature, pressure, and
power), provides a convenient method of ensuring that core
reactivity is within design expectations and that the-

calculation models used to generate the safety analysis are-

adequate

(continued)
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Core Reactivity
B 3.1.2

BASES

BACKGROUND In order to achieve the required fuel cycle energy output,
(continued) the uranium enrichment, in the new fuel loading and in the

fuel remaining from the previour cycle, provides excess
positive reactivity beyond that required to sustain steady
state operation throughout the cycle. When the reactor is
critical at RTP and a negative moderator temperature
coefficient, the excess positive reactivity is compensated
by burnable absorbers (if any), control rods, whatever
neutron poisons (mainly xenon and samarium) are present in
the fuel, and the RCS boron concentration.

When the core is producing THERMAL POWER, the fuel is being
depleted and excess reactivity is decreasing. As the fuel
depletes, the RCS boron concentration is reduced to
compensate reactivity and maintain constant THERMAL POWER.
The boron letdown curve is based on steady state operation

.
at RTP. Therefore, deviations from the predicted boron
letdown curve may indicate deficiencies in the design
analysis, deficiencies in the calculational models, or
abnormal core conditions, and must be evaluated.

APPLICABLE The acceptance criteria for core reactivity are that the*

SAFETY ANALYSES reactivity balance limit ensures plant operatan is
maintained within the assumptions of the safety analyses.

Accurate prediction of core reactivity is either an explicit
or implicit assumption in the accident analysis evaluations.
Certain Accident evaluations (Ref. 2) are, therefore,
dependent upon accurate evaluation of core reactivity. In
particular, SDM and reactivity transients, such as control
rod withdrawal accidents or rod ejection accidents, are
sensitive to accurate predictions of core reactivity. These
accident analysis evaluations rely on computer codes that
have been qualified against available test data, operating
plant data, and analytical benchmarks. Monitoring
reactivity balance provides additional assurance that the
nuclear methods provide an accurate representation of the
core reactivity.

Design calculations and safety analysis are performed for
each fuel cycle for the purpose of predetermining reactivity
behavior and the RCS boron concentration requirements for
reactivity control during fael depletion.

(continued)

!
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Core Reactivity
B 3.1.2

i

BASES i
i

APPLICABLE The comparison between measured and predicted initial core
SAFETY ANALYSES reactivity provides a normalization for the calculational

(continued) models used to predict core reactivity. If the measured and
predicted RCS boron concentrations for identical core
conditions at beginning of cycle (BOC) do not agree, then
the assumptions used in the reload' cycle design analysis or
the calculation models used to predict soluble boron
requirements may not be accurate. If reasonable agreement!

| between measured and predicted core reactivity exists at
BOC, then the prediction may be normalized to the measured

,

boron concentration. Thereafter, any significant deviations
| in the measured boron concentration from the predicted boron
| 1etdown curve that develop during fuel depletion may be an
;. indication that the calculational model is not adequate for
; core burnups beyond 80C, or that an unexpected change in
| core conditions has occurred.

The normtlization of predicted RCS boron concentration to
the measured value is typically performed after reaching RTP
following startup from a refueling outage, with the control,

| rods in their normal positions for power operation. The
normalization is performed at BOC conditions so that core
reactivity relative to predicted values can be continually

| monitored and evaluated as core conditions change during the*

cycle.

Core reactivity satisfies Criterion 2 of the NRC Policy
Statement.,

!

| _ l

|
'

LC0 Long term core reactivity behavior is a result of the core
,

'physics design and cannot be easily controlled once the core
design is fixed. During operation, therefore, the,

Conditions of the LC0 can only be ensured through 1

'

i measurement and tracking, and appropriate actions taken as
necessary. Large differences between actual and predicted
core reactivity may indicate that the assumptions of the DBA

| and transient analyses are no longer valid, or that the
! uncertainties in the Nuclear Design Methodology are larger

than expected. A limit on the reactivity balance of'

| 1% Ak/k has been established based on engineering
i judgment. A 1% deviation in reactivity from that predicted

is larger than expected for normal operation and should
i

| therefore be evaluated.

|

(continued)
:

| '

.
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Core Reactivity
B 3.1.2

BASES

LC0 When measured core reactivity is within l'; Ak/k of the
(continued) predicted value at steady state thermal conditions, the core

is considered to be operating within accentable design
limits. Since deviations from the limit are normally

'

detected by comparing predicted and measured steady state
RCS critical boron concentrations, the difference between
measured and predicted values would be approximately 100 ppm
(depending on the boron worth) before the limit is reached.
These values are well within the uncertainty limits for
analysis of boron concentration samples, so that spurious
violations of the limit due to uncertainty in measuring the
RCS boron concentration are unlikely.

APPLICABILITY The limits on core reactivity must be maintained during
MODES 1 and 2 because a reactivity balance must exist when
the reactor is critical or producing THERMAL POWER. As the
fuel depletes, core conditions are changing, and
confirmation of the reactivity balance ensures the core is
operating as designed. This specification does not apply in
MODE 3, 4, and 5 because the reactor is shutdown and the
reactivity balance is not changing.

.

In MODE 6, fuel loading results in a continually changing
core reactivity. Boron concentration requirements (LC0
3.9.1, " Boron Concentration") ensure that fuel movements are
performed within the bounds of the safety analysis. An SDM
demonstration is required during the first startup following
operations that could have altered core reactivity (e.g.,
fuel movement, control rod replacement, control rod
shuffling) .

.

ACTIONS A.1 and A.2

Should an anomaly develop between measured and predicted
core reactivity, an evaluation of the cora design and safety
analysis must be performed. Core conditions are evaluated
to determine their consistency with input to design
calculations. Measured core and process parameters are
evaluated to determine that they are within the bounds of
the safety analysis, and safety analysis calculational
models are reviewed to verify that they are adequate for
representation of the core conditions. The required

(continued)
;
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| Core Reactivity
. B 3.1.2
I
|

| BASES

ACTIONS A.1 and A.2 (continued) 72 #6=/.S

Completion Time of 4 days is based on the low probability of I

a DBA occurring during this period and allows sufficient
,

time to assess the physical condition of the reactor and
complete the evaluation of the core design and safety
analysis.

,

Following evaluations of the core design and safety
analysis, the cause of the reactivity anomaly may be,

resolved. If the cause of the reactivity anomaly is a i
mismatch in core conditions at the time of RCS boron |

| concentration sampling, then a recalculation of the RCS
| boron concentration requirements may be performed to
| demonstrate that core reactivity is behaving as expected.

;

If an unexpected physical change in the condition of the j

! core has occurred, it must be evaluated and corrected, if i

| possible. If the cause of the reactivity anomaly is in the '

| calculation technique, then the calculational models must be
| revised to provide more accurate predictions. If any of

| these results are demonstrated and it is concluded that the
! react 6r core is acceptable for continued operation, then the

boron letdown curve may be renormalized and power operation ii
'

| may continue. If operational restrictior, or additional SRs I

| are necessary to ensure the reactor core is acceptable for
| continued operation, then they must be defined. I

! 72 W)
The required Completion Time of 7 deys ,is adequate for3
preparing whatever operating restrictions or Surveillances
that may be required to allow continued reactor operation.

B.1,

If the core reactivity cannot be restored to within A
the 1% Ak/k limit, the plant must be brought to a MO,DE in

'

which the LC0 does not apply. To achieve this statds, the
plant must be brought to at least MODE 3 within Eghours. If
the SDM for MODE 3 is not met, then the boration required by
SR 3.1.1.1 would occur. The allowed Completion Time is
reasonable, based on operating experience, for reaching
MODE 3 from full power in an orderly manner and without
challenging plant systems.

:

|

|

!

(continued)
!
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Core Reactivity a

B 3.1.2

i

BASES (continued)
,

SURVEILLANCE SR 3.1.2.1
REQUIREMENTS ,

Core reactivity is ve ified by periodic comparisons of
measured and predicteo F.CS boron concentrations. The
comparison is made considering that other core conditions I

are fixed or stable, including control rod position, j

moderator temperature, fuel temperature, fuel depletion,
xenon concentration, and samarium concentration. The
Surveillance is performed prior to entering MODE 1 as an
initial check on core conditions and design calculations at
BOC. A Note is included in the SR to. indicate that the
normalization of predicted core reactivity to the measured I

value must take place within the first 60 effective full ,

power days (EFPDs) after each fuel loading. This allows !

sufficient time for core conditions to reach steady state, ,

but prevents operation for a large fraction of the fuel
'

cycle without establishing a benchmark for the design
calculations. The required subsequent Frequency of 31 EFPDs
after the initial 60 EFPDs after entering MODE 1 is
acceptable based on the slow rate of core changes due to
fuel depletion and the presence of other indicators for
prompt indication of'an anomaly.

.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 26, GDC 28, and GDC 29.

2. AP600 SSAR, Chapter 15, " Accident Analysis."

.

I

;
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MTC
B 3.1.3

B 3.1 REACTIVITY CONTROL SYSTEMS

: B 3.1.3 Moderator Temperature Coefficient (MTC)

BASES I
'

|

BACKGROUND According to GDC 11 (Ref. 1), the reactor core and its
interaction with the Reactor Coolant System (RCS) must be
designed for inherently stable power operation even in the
possible event of an accident. In particular, the net
reactivity feedback in the system must compensate for any
unintended reactivity increases.

The MTC relates a change in core reactivity to a change in
reactor coolant temperature (a positive MTC means that
reactivity increases with increasing moderator temperaturc,
conversely, a negative MTC means that reactivity decre ues
with increasing moderator temperature). The reactor is
designed to operate with a non-positive MTC over che range
of fuel cycle operation. Therefore, a coolant temperature
increase will cause a reactivity decrease, so that the
coolant temperature tends to return toward its initial
value. Reactivity increases that cause a coolant
temperature increase will thus be self limiting, and stable

~ power operation will result. |

MTC values are predicted at selected burnups during the
safety evaluation analysis and are confirmed to be
acceptable by measurements. Both initial and reload cores
are designed so that the MTC is less than zero when THERMAL
POWER is at RTP. The actual value of the MTC is dependent
on core characteristics such as fuel loading and reactor
coolant soluble boron concentration. The core design may
require additional fixed distributed poisons (burnable
absorbers) to yield an MTC within the range analyzed in the
plant accident analysis. The end of cycle (E0C) MTC is also
limited by the requirements of the accident analysis. Fuel
cycles designed to achieve high burnups that have changes to -

other characteristics are evaluated to ensure that the MTC
does not exceed the E0C limit.

The limitations on MTC are provided to ensure that the value
of this coefficient remains within the limiting conditions
assumed in the Standard Safety Analysis Report (SSAR)
accident and transient analyses (Ref. 2).

If the LC0 limits are not met, the plant response during

luSEK transients may not be as predic }ted,
~

(continued)

|
t

AP600 B 3.1-13 08/96 Amendment 0

_ _
_ _ _



. .. .. .- . . ~ . _ . . . _ . - . - .- - -.. .. ..._ - .- .. .- . . - . . . --. .

AP600
BASES 3.1.3 MTC

,
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The core er11d violate criteria that prohibit a return to
criticality, or the departure from nucleate boiling ratio criteria ,

of the ap) roved correlation may be violated, which could lead to a'

loss of tw fuel cladding integrity.
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! MTC
l B 3.1.3

BASES

|
i

BACKGROUND The SRs for measurement of the MTC at the beginning and
(continued) near the end of the fuel cycle are adequate to confirm that

the MTC remains within its limits since this coefficient
changes slowly due principally to the RCS boron
concentration associated with fuel burnup and burnable
absorbers.

1

APPLICABLE The acceptance criteria for the specified MTC are:
SAFETY ANALYSES

a. The MTC values must remain within the bounds of those
used in the accident analysis (Ref. 2); and

b. The MTC must be ,such that inherently stable power
operations result during normal operation and accidents,

,
such as overheating and overcooling events.

SSAR Chapter 15 (Ref. 2) contains analyses of accidents that
result in both overheating and overcooling of the reactor
core. MTC is one of the controlling parameters for core
reactivity in these accidents. Both the 1 cast negative
value and most negative value of the MTC are important to
safety, and both values must be bounded. Values used in the*

analyses consider worst case conditions to ensure that the
accident results are bounding (Ref. 3). !

!

The consequences of accidents that cause core heat-up must i

be evaluated when the MTC is least negative. Such accidents
include the rod withdrawal transient from either zero '

-

(Ref. 2) or RTP, loss of main feedwater flow, and loss of
forced reactor coolant flow. The consequences of accidents
that cause core overcooling must be evaluated when the MTC
is negative. Such accidents include sudden feedwater flow
increase and sudden decrease in feedwater temperature.

In order to ensure a bounding accident analysis, the MTC is
assumed to be its most limiting value for the analysis
conditions appropriate to each accident. The bounding value
is determined by considering rodded and unrodded conditions,
whether the reactor is at full or zero power, and whether it
is B0C or E0C. The most conservative combination
appropriate to the accident is then used for the analysis

| (Ref. 2).
|
|

(continued)
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MTC !
B 3.1.3

|

BASES

APPLICABLE MTC values are bounded in reload safety evaluations
SAFETY ANALYSES assuming steady state conditions at the limiting time in

(continued) cycle life. An EOC measurement is conducted at conditions
when the RCS boron concentration reaches approximately
300 ppm. The measured value may be extrapolated to project
the EOC value, in order to confirm reload design
predictions.

MTC satisfies Criterion 2 of the NRC Policy Statement. Even

though it is not directly observed and controlled from the
control room, MTC is considered an initial condition process
variable because of its dependence on boron concentration.

,

.

LC0 LC0 3.1.3 requires the MTC to be within specified limits of
the COLR to ensure that the core operates within the
assumptions of the accident analysis. During the reload core
safety evaluation, the MTC is mlyzed to determine that its
values remain within the bounds of the accident analysis
during operation.

Assumptions made in safety analyses require that the MTC be
more negative than a given upper limit and less negative~

than a given lower limit. The MTC is least negative near
BOC; this upper bound must not be exceeded. This maximum
upper limit occurs at all rods out (AR0), hot zero power
conditions. At E0C the MTC takes on its most negative
value, when the lower bound becomes important. This LC0
exists to ensure that both the upper and lower bounds are
not exceeded.

During operation, therefore, the conditions of the LC0 can
only be ensured through measurement. The surveillance
checks at B0C and EOC on MTC provide confirmation that the
MTC is behaving as anticipated so that the acceptance
criteria are met.

The B0C limit and the E0C limit are established in the COLR
to allow specifying limits for each particular cycle. This
permits the unit to take advantage of improved fuel
management and changes in unit operating schedule.

(continued)
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MTC
B 3.1.3

BASES (continued)
'

APPLICABILITY Technical Specifications place both LCO and SRs values on
MTC, based on the safety analysis assumptions described
above.

In MODE 1, the limits on MTC must be maintained to assure
that any accident initiated from THERMAL POWER operation i
will not violate the design assumptions of the accident
analysis. In MODE 2, with the reactor critical, the
upper limit must also be maintained to ensure that startup

i and subcritical accidents (such as the uncontrolled CONTROL ,

ROD assembly or group withdrawal) will not violate the |s

; assumptions of the accident analysis. The lower MTC limit
i must be maintained in MODES 2 and 3, in addition to MODE 1, .

to ensure that cooldown accidents will not violate the
assumptions of the accident analysis. In MODES 4, 5, and 6,,

this LCO is_not applicable, since no Design Basis Accidentse

: (DBAs) using the MTC as an analysis assumption are initiated
{ from these MODES.
.

|

ACTIONS A.1
i

! If the upper MTC limit is violated, administrative*

withdrawal limits for control banks must be established toi

maintain the MTC within its limits. The MTC becomes more
negative with control bank insertion and decreased boron
concentration. A Completion Time of 24 hours provides
enough time for evaluating the MTC measurement and computing
the required bank withdrawal limits.

As cycle burnup is increased, the RCS boron concentration
will be reduced. The reduced boron concentration causes the
MTC to become more negative. Using physics calculations,
the time in cycle life at which the calculated MTC will meet
the LC0 requirement can be determined. At this point in
core life, Condition A no longer exists. The unit is no
longer in the Required Action, so the administrative
withdrawal limits are no longer in effect.

(continued)
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MTC
B 3.1.3

BASES

ACTIONS B.1
(continued)

If the required administrative withdrawal limits at BOC are
not established within 24 hours, the unit must be placed in
MODE 2 with keff < 1.0 to prevent operation with an MTC
which is less negative than that assumed in safety analyses.

6
The allowed Completion Time ofd hours is reasonable, based
on operating experience, for reaching the required MODE from
full power conditions in an orderly manner and without
challenging plant systems.

C.1

Exceeding the E0C MTC limit means that the safety analysis
assumptions for the EOC accidents that use a bounding
negative MTC value may be invalid. If the EOC MTC limit is*

exceeded, the plant must be placed in a MODE or Condition in
which the LC0 requirements are not applicable. This is done
by placing the plant in at least MODE 4 within 14 hours.

12
The allowed Completion Time is a reasonable time based on
operating experience to reach the required MODE from full
power operation in an orderly manner and without challenging^

plant systems.

SURVEILLANCE SR 3.1.3.1
REQUIREMENTS

This SR requires measurement of the MTC at BOC prior to
entering MODE 1 in order to demonstrate co.pliance with them

most limiting MTC LCO. Meeting the limit prior to entering
MODE 1 assures that the limit will also be met at higher
power levels.

The BOC MTC value for AR0 will be inferred from isothermal
temperature coefficient measurements obtained during the
physics tests after refueling. The AR0 value can be
directly compared to the MTC limit of the LCO. If required,
measurement results and predicted design values can be used
to establish administrative withdrawal limits for control
banks.

(continued)
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MTC
' B 3.1.3

BASES
~

'

SURVEILLANCE SR 3.1.3.2 and SR 3 .1. 3_. 3
REQUIREMENTS

(continued) In similar fashion, the LCO demands that the MTC be less
,

negative than the specified value for EOC full power
conditions. This measurement may be performed at any
THERMAL POWER, but its results must be extrapolated to the
conditions of RTP and all banks withdrawn in order to make a
proper comparison with the LC0 value. Because the RTP MTC
value will gradually become more negative with further core
depletion and boron concentration reduction, a 300 ppm SR
value of MTC should necessarily be less negative than the
E0C LCO limit. The 300 ppm SR value is sufficiently less
negative than the E0C LC0 limit value to provide assurance
that the LC0 limit will be met at E0C when the 300 ppm
surveillance criterion is met.

SR 3.1.3.3 is modified by a Note that includes the
following requirements:

a. If the 300 ppm Surveillance limit is exceeded, it is
possible that the E0C limit on MTC could be reached
before the planned EOC. Because the MTC changes slowly
with core depletion, the surveillance frequency of 7
effective full power days is sufficient to avoid
exceeding the E0C limit.

b. The Surveillance limit for RTP boron concentration of
60 ppm is conservative. If the measured MTC at 60 ppm is
more positive than the 60 ppm surveillance limit, the E0C
limit will not be exceeded because of the gradual manner
in which MTC changes with core burnup. l

REFERENCES 1. 10CFR50, Appendix A, GDC 11.

2. AP600 SSAR, Chapter 15, " Accident Analysis."

3. WCAP 9273-NP-A, " Westinghouse Reload Safety Evaluation i
Methodology," July 1985. I
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| Rod Grcup Alignment Limits
B 3.1.4

s

B 3.1 REACTIVITY CONTROL SYSTEMS
|

B 3.1.4 Rod Group Alignment Limits

BASES

.\
l

BACKGROUND The OPERABILITY (e.g., trippability) of the shutdown and :

| control rods is an initial assumption in all safety analyses
which assume rod insertion upon reactor trip. Maximum rod|

misalignment is an initial assumption in the safety analysis
.

that directly affects core power distributions and
| assumptions of available SDM.

.

The applicable criteria for these reactivity and power !
'

( distribution design requirements are 10 CFR 50, Appendix A,
GDC 10, " Reactor Design," GDC 26, " Reactivity Control
System Redundancy and Protection" (Ref. 1), and 10 CFR

,

!

i 50.46, " Acceptance Criteria for Emergency Core Cooling
Systems for Light Water Nuclear Power Plants" (Ref. 2).'

Mechanical or electrical failures may cause a control rod to
| become inoperable or to become misaligned from its group.

Control rod inoperability or misalignment may cause
increased power peaking due to the asymmetric reactivity
distribution and a reduction in the total available rod*

worth for reactor shutdown. Therefore, control rod
! alignment and OPERABILITY are related tc core operation in

design power peaking limits and the core design requirement
| of a minimum SDM.

Limits on control rod alignment have been established, and
all rod positions are monitored and controlled during power
operation to ensure that the power distribution and
reactivity limits defined by the design power peaking and
SDM limits are preserved.

Rod cluster control assemblies (RCCAs), or rods, are moved
,

| by their control rod drive mechanisms (CRDMs). Each CRDM
i moves its RCCA one step (approximately 5/8 inch) at a time

but at varying rates (steps per minute) depending on the
j signal output from the Plant Control System (PLS).

The RCCAs are divided among control banks and shutdown
banks. Each bank may be further subdivided into two groups
to provide for precise reactivity control. A group consists
of two or more RCCAs that are electrically paralleled to
step simultaneously. A bank of RCCAs consists of two groups

; - that are moved in a staggered fashion, but always within one

(continued);
.

i
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| Rod Group Alignment Limits
! B 3.1.4
l

BASES

BACKGROUND step of each other. The AP600 design has five control banks
(continued) and three shutdown banks.

The shutdown banks are maintained either in the fully
inserted or fully withdrawn position. The control banks are -

part of the MSHIM (Mechanical Shim) Control System which
utilizes two independently operable groups of control banks
for control of reactivity and axial power distribution.

Certain control rods will be pre-selected for inclusion in
the Rapid Power Reduction (RPR) system. The purpose of the
RPR is to initiate a rapid decrease in the core power during

; load rejection transients.
|

| Reactivity control is provided primarily by the M banks.
| The M Banks consist of several control banks operating with |
| a fixed overlap. The bank worth and overlap are defined so 4

as to minimize the impact on axial offset with control bank l,

maneuvering and still retain the reactivity required to meet j
the desired load changes.

|,

The axial power distribution control is provided by the |
A0 Bank, a relatively high worth bank.

In order to avoid boron adjustment for load follow
.

*

! operation, gray rods are utilized.

There are 16 gray rod RCCA's in the AP600, each com30 sed of |

24 rodlets mounted on a common RCCA spider. These lave been |
t subdivided into what has been termed as M0 Bank and the M1 i

'

Bank with 8 gray rod RCCAs in each.I

| The M0 Bank has almost the same worth as the M1 Bank. Its
primary function is to provide additional reactivity during

! the transition periods. During base load operation, the
M0 Bank may be fully inserted into the core. The M0 Eiank
. consists of a relatively low worth ba.nk.

The M0 Bank and M1 Bank function together with a zero
overlap relationship, and a single variable (i.e.
criticality or temperature) drives both groups as if they
are in one control group.

The control rods are arranged in a radially symmetric
pattern so that control bank motion does not introduce
radial asymmetries in the core power distributions.

I

i
f

(continued)
:
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i' Rod Group Alignment Limits !
j B 3.1.4

BASES

BACKGROUND The axial position of shutdown rods and control rods is
(continued) indicated by two separate and independent systems, which are :

the Bank Demand Position Indication System (commonly called
'

-

group) step counters) and the Digital Rod Position Indication(DRPI System. ,

1

The Bank Demand Position Indication System counts the pulses
,

[ from the rod control system that moves the rods. There is |
: one step counter for each group of rods. Individual rods in I

! a group all receive the same signal to move and should, 1

! th refore, all be at the same position indicated by the I

gr up step counter for that group. The Bank Demand Position
In ication System is considered highly precise ( l step or

inch). If a rod does not move one step for each demand
pu se, the step counter will still count the pulse and
incorrectly reflect the position of the rod.

The DRPI System provides a highly accurate indication of
actual control rod position, at a lower precision than the
step counters. This system is based on inductive analog
signals from a series of coils spaced along a hollow tube
with a center-to-center distance of 3.75 inches, which is
six steps. To increase the reliability of the system, the
inductive coils are connected alternately to data system A
or B. Thus, if one system fails, the DRPI functions at
half-accuracy with an effective coil spacing of 7.5 inches,.

which is 12 steps. Therefore, the normal indication
accuracy of the DRPI system is i 6 steps (+ 3.75 inches),
and the maximum uncertainty is + 12 steps T+ 7.5 inches .
With an indicated deviation of T2 steps between the grou)p
step counter and DRPI, the maximum deviation between actual
rod position and the demand position could be 24 steps, or
15 inches.

-.

APPLICABLE Control rod misalignment accidents are analyzed in the
SAFETY ANALYSES safety analysis (Ref. 3). The acceptance criteria for

addressing control rod inoperability or misalignment is
that:

.

a. There be no violations of:

1. Specified acceptable fuel design limits, or

2. Reactor Coolant System (RCS) pressure boundary
integrity; and

b. The core. remains subcritical after accident transients.

(continued)
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Rod Group Alignment Limits
B 3.1.4

,

!

I BASES
:

1

; APPLICABLE Two types of misalignment are distinguished. During
SAFETY ANALYSES movement of a control rod group, one rod may stop moving,

,

1 (continued) while the other rods-in the group continue. This condition
may cause excessive power peaking. The second type of<

: misalignment occurs if one rod fails to insert upon a
! reactor trip and remains stuck fully withdrawn. This

condition requires an evaluation to determine that
sufficient reactivity worth is held in the control rods to3

meet the SDM requirement with the maximum worth rod stuck
fully withdrawn..

,

i Two types of analysis are performed in regard to static rod
1 misalignment (Ref. 3). With control banks at or above their

insertion limits, one type of analysis considers the case
when any one rod is completely inserted into the core. The
second type of analysis considers the case of a completely
withdrawn single rod from a bank inserted to its insertion,

limit. Satisfying limits on departure from nucleate boiling
ratio in both of these cases bounds the situation when a rod*

is misaligned from its group by 12 steps.

Another type of misalignment occurs if one RCCA fails to
insert upon a reactor trip and remains stuck fully
withdrawn. This condition is assumed in the evaluation to*

determine that the required SDM is met with the maximum ,

worth RCCA also fully withdrawn (Ref. 3). 1
,

,
The Required Actions in this LCO assure that either I
deviations from the alignment limits will be corrected or'

that THERMAL POWER will be adjusted so that excessive local
linear heat rates (LHRs) will not occur, and that the
requirements on SDM and ejected rod worth are preserved.

Continued operation of the reactor with a misaligned control
rod is allowed if the heat flux hot channel factor (F (Z))o

andthenuclearenthalpyhotchannelfactor(F%)are3
verified to be within their limits in the COLR, and the -

safety analysis is verified to remain valid. When a control .

rod is misaligned, the assumptions that are used to
determine the rod insertion limits, AFD limits, and quadrant
power tilt limits are not preserved. Therefore, the limits

may not preserve the design peaking factors, and F (Z) and F %e 3
must be verified directly by incore mapping.

(continued)
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Rod Group Alignment Limits
B 3.1.4 '

|
| BASES

APPLICABLE Section B 3.2 (Power Distribution Limits) contains more
SAFETY ANALYSES complete discussions of the relation of Fo(Z)

(continued) and F f to the operating limits.

Shutdown and control rod OPERABILITY and alignment are
directly related to power distributions and SDM, which are
initial conditions assumed in safety analyses. Therefore
they satisfy Criterion 2 of the NRC Policy Statement. I

|

LCO The limits on shutdown or control rod alignments assure that !
the assumptions in the safety analysis will remain valid. '

The requirements on operability assure that'upon reactor
| trip, the assumed reactivity will be available and will be
! inserted. The operability requirements also assure that the
| RCCAs and banks will move correctly upon command, to
! maintain the correct power distribution and rod alignment.
|

| The requirement to maintain the rod alignment to within plus
or minus 12 steps is conservative. The minimum misalignment
assumed in safety analysis is 24 steps (15 inches), and in
some cases a total misalignment from fully withdrawn to

,
fully inserted is assumed.-

|
Failure t9 meet the requirements of this LC0 may produce|

| unacceptable power peaking factors and linear heating rates
| (LHR), or SDMs, which may constitute initial conditions'

inconsistent with the safety analysis.
.

APPLICABILITY The requirements on RCCA OPERABILITY and alignment are
,

applicable in MODES 1 and 2 because these are the only MODES|

in which neutron (or fission) power is generated, and the
OPERABILITY (i.e., trippability) and alignment of rods has

I the potential to affect the safety of the plant. In MODES
3, 4, 5, and 6, the alignment limits do not apply because

. the control rods are bottomed and the reactor is shut down
! and not producing fission power. In the shutdown MODES, the

OPERABILITY of the shutdown and control rods has the
potential to affect the required SDM, but this effect can be
compensated for by an increase in the baron concentration of
the RCS, See LCO 3.1.1, " Shutdown Margin (SDM)" for SDM in
MODES 3, 4, and 5 and LC0 3.9.1, " Boron Concentration," for
boron concentration requirements during refueling.

!
i

(continued)
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Rod Group Alignment Limits
B 3.1.4

i BASES (continued)

ACTIONS A.1.1 and A.I.2

When one or more rods are untriapable, there is a
80ssibilitythattherequiredSW1maybeadverselyaffected. q
nder these conditions, it is important to determine the |

SDM, and if it is.less +han the required value, initiate '

boration until the requit J SDM is recovered. The;

Completion Time of I hour is 'dequate to determine SDM and, i
'' if necessary, to initiate boration to restore SDM.

In this situation, SDM verification must include the worth.

of the untrippable rod as well as a rod of maximum worth.

A.2 1

: If the untrippable rod (s) cannot be restored to OPERABLE
status, the plant must be brought to a MODE or condition in4

; which the LCO requirements are not applicable. To achieve
this status, the unit must be brought to at least MODE 3

; within $ hours.

The allowed Completion Time is reasonable, based on
; operating experience, for reaching MODE 3 from full power
} conditions in an orderly manner without challenging plant
'

systems..

| B.1

When a rod becomes misaligned, it can usually be moved and
is still trippable. With the OPDMS OPERABLE adverse peaking
factors resulting from the misalignment can be detected. If

the rod can be realigned within the Completion Time of -

8 hours adverse burnup shadowing in the location of the
misaligned rod can be avoided. With the OPDMS inoperable .

xenon redistribution can potentially cause adverse peaking !
factors which may not be detected. However, if the rod can !

be realigned within the Completion Time of I hour, local
xenon redistribution during this short interval will not be
significant and operation may proceed without further
restriction.

An alternative to realigning a single misaligned RCCA to the
group average position is to align the remainder of the
group to the position of the misaligned RCCA. However, this
must be done without violating the bank sequence, overlap,
and insertion limits s)ecified in LC0 3.1.5, " Shutdown Bank
Insertion Limit," and .C0 3.1.6, " Control Bank Insertion
Limits." The Completion Time of I hour gives the operator
sufficient time to adjust the rod positions in an orderly j
manner.

(continued) !

I
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Rod Group Alignment Limits
B 3.1.4

|

BASES
l

ACTIONS B.2.1.1 and B.2.1.2
(continued) With a misaligned rod, SDM must be verified within limit or

boration must be initiated to restore SDM within limit. !

In many cases, realigning the remainder of the group to the
misaligned rod may not be desirable. For example,
realigning control bank M2 to a rod that is misaligned
15 steps from the top of the core could require insertion of
the M1 bank to maintain overlap limits.

Power operation may continue with one RCCA trippable but
misaligned, provided that SDM is verified within I hour.
The Completion Time of I hour represents the time necessary .

to determine the actual unit SDM and, if necessary, aligning
and starting the necessary systems and components to
initiate boration.

B.2.2. B.2.3. B.2.4. B.2.5. and B.2.6

For continued operation with a misaligned rod, RTP must be
reduced, SDM must periodically be verified within limits, ,

and the safety analyses must be re-evaluated to confirm I

continued operation is permissible. A note has been added.

indicating that Required Actions B.2.4 and B.2.5, F, and F
verification,areonlyrequiredwhentheOPDMSisinoperabTe
and therefore unavailable to continuously monitor the core
power distribution.

Reduction of power to 75% of RTP ensures that local LHR
increases due to a misaligned RCCA will not cause the core

g d riteria to be exceeded (Ref. 3). The Completion
me o hours gives the operator sufficient time to

accomp1 sh an orderly power reduction without challenging
the Reactor Protection System.

When a rod is known to be misaligned, there is a potential
to im)act the SDM. Since the core conditions
can c1ange with time, periodic verification of SDM is
required. A Frequency of 12 hours is sufficient to ensure
this requirement continues to be met.

Online monitoring of core power distribution by the OPDMS,
or verifying that F,(Z) and Ff are within the required
limits when the OPDMS is inoperable, ensures that current
operation at 75% of RTP with a rod misaligned is not
resulting in power distributions which may invalidate safety

(corcinued)

s
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Rod Group Alignment Limits
B 3.1.4

BASES (continued)

ACTIONS B.2.2. B.2.3. B.2.4. B.2.5 and B.2.6 (continued)

analysis assumptions at full power. The Completion Time of
72 hours allows sufficient time to obtain flux maps of the
core power distribution usin the incore flux mapping system
and to calculate F (Z) and Fa .

Once current conditions have been verified acceptable, time
is available to perform evaluations of accident analysis to
determine that core limits will not be exceeded during a
Design Basis Accident (DBA) for the duration of operation
under these conditions. A Completion Time of 7 days is
sufficient time to obtain the required input d a and to
perform the analysis.,

' 5

C.1
I

| When Required Actions cannot be completed within their
! Completion Times, the unit must be brought to a MODE or
! Condition in which the LCO requirements are not applicable.

4_ Io_ach M is status, the unit must be brought to at least
MODE 3 within g hours, which obviates concerns about the

' development of undesirable xenon or power distributions.
The allowed Completion Time of g hours is reasonable, based
on operating experience, for reaphing MODE 3 from full power
condition in an orderly manner ,d without challenging the
plant systems.

d
0.1.1 and 0.1.2

More than one control rod becoming misaligned from its group
average position is not expected, and has the potential to
reduce SDM. Therefore, SDM must be evaluated. One hour
allows the operator adeouate time to determine SDM.
Restoration of the required SDM, if necessary, requires
increasing the RCS boron concentration to provide negative
reactivity, as described in the bases of LC0 3.1.1. The
required completion time of I hour for initiating boration
is reasonable based on the time required for potential xenon
redistribution, the low probability of an accident
occurring, and the steps required to complete the action.
This allows the operator sufficient time to align the
required valves and start the CVS makeup pumps. Boration
will continue until the required SDM is restored.

(continued)

i
:
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Rod Group Alignment Limits
B 3.1.4

:

; BASES

6 |

ACTIONS D.2.1 and 0.2.2
(continued)

If more than one rod is found to be misaligned or becomes ,

misaligned because of bank movement, the unit conditions i
fall outside of the accident analysis assumptions. Since )

iautomatic bank sequencing would continue to cause
lmisalignment, the rods must be brought..to.within the

alignment limits within 4bours or the unit must be brought
to a MODE or Condition in which the LCO requirements are not
applicable. To achieve tiis status, the unit must be
brought to at least MODE wit hours.

The allowed Completion Time is reasonable, based on !
operating experience, for reaching MODE 3 from full power in,

an orderly manner and without challenging plant systems.

SURVEILLANCE SR 3.1.4.1 g
REQUIREMENTS

Verification that individual rod posi ons are within i

alignment limits at a Frequency of 24shours provides a
!history that allows the operator to detect that a rod is

beginning to deviate from its_ expected position. If the rod !
position deviation monitor is inoperable, a ' Frequency of ~ !
4 hours accomplishes the same goal. The specified Frequency
takes into account other rod position information that is
continuously available to the operator in the main control
room so that during actual rod motion, deviations can
immediately be detected,

i

SR 3.1.4.2

Verifying each control rod is OPERABLE would require that
each rod be tripped. However, in MODES 1 and 2, tripping
each control rod would result in radial or axial power
tilts, or oscillations. Exercising each individual control
rod every 92 days provides increased confidence that all
rods continue to be OPERABLE without exceeding the alignment
limit, even if they are not regularly tripped. Moving each

,

control rod by 10 steps will not cause radial or axial power |
tilts, or oscillations, to occur. The 92 day Frequency ,

takes into consideration other information available to the I

operator in the control room and SR 3.1.4.1, which is !

performed more frequently and adds to the determination of
OPERABILITY of the rods. Between required performances of
SR 3.1.4.2 (determination of control rod OPERABILITY by
movement), if a control rod (s) is discovered to be

AP600 B 3.1-27 08/96 Amendment 0 )
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Rod Group Alignment limits
B 3.1.4

|

BASES

SURVEILLANCE SR 3.1.4.2 (continued)
REQUIREMENTS

immovable, but remains trippable and aligned, the control
rod (s) is considered to be OPERABLE. At any time, if a
control rod (s) is immovable, a determination of the
trippability (OPERABILITY) of the control rod (s) must be
made, and appropriate action taken.

SR 3.1.4.3

Verification of rod drop times allows the operator to
determine that the maximum rod drop time permitted is
consistent with the assumed rod drop time used in the safety
analysis. Measuring rod drop times prior to reactor
criticality, after each reactor vessel head removal, ensures
that the reactor internals and rod drive mechanism will not
interfere with rod motion or rod drop time, and that no
degradation in these systems has occurred that would
adversely affect control rod motion or drop time. This
testing is performed with all RCPs operating and the average
moderator temperature 5 to simulate a reactor trip*

under conservative conditions, y

This Surveillance is performed during a plant outage due to*

the plant conditions needed to perform the SR and the
potential for an unplanned plant transient if the
Surveillance were performed with the reactor at power.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 10 and GDC 26.

2. 10 CFR 50.46.

3. AP600 SSAR, Chapter 15, " Accident Analysis."

|
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Shutdown Bank Insertion Limits |
B 3.1.5 '

! B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.5 Shutdown Bank Insertion Limits

BASES

-|
BACKGROUND The insertion limits of the shutdown and control rods are |

initial assumptions in the safety analyses which assume rod ;

insertion upon reactor trip. The insertion limits directly |
affect core power and fuel burnup distributions and
assumptions of available ejected rod worth SDM and initial |
reactivity insertion rate. |

The applicable criteria for these reactivity and power
'

distribution design requirements are 10 CFR 50, Appendix A,
,

GDC 10, " Reactor Design," GDC 26, " Reactivity Control System ,

Redundancy and Protection," GDC 28, " Reactivity Limits" |
(Ref. 1), and 10 CFR 50.46, " Acceptance Criteria for
Emergency Core Cooling Systems for Light Water Nuclear Power
Reactors" (Ref. 2). Limits on control rod insertion have
been established, and all rod positions are monitored and

,

controlled during power operation to ensure that the power
distribution and reactivity limits defined by the design

j power peaking and SDM limits are preserved.
,

The rod cluster control assemblies (RCCAs) are divided among
control banks and shutdown banks. Each bank may be further
subdivided into two groups to provide for precise reactivity
control. A group consists of two or more RCCAs that are
electrically paralleled to step simultaneously. A bank of
RCCAs consists of two groups that are moved in a staggered
fashion, but always within one step of each other. The

| AP600 design has five control banks and three shutdown
| banks. See LC0 3.1.4, " Rod Group Alignment Limits," for
'

control and shutdown rod OPERABILITY and alignment
requirements, and LC0 3.1.7, " Rod Position Indication," for
position indication requirements.

The control banks are used for precise reactivity control of
the reactor. The positions of the control banks are
normally automatically controlled by the Plant Control
System (PLS), but they can also be manually controlled.
They are capable of adding negative reactivity very quickly
(compared to borating). The control banks must be

(continued)
,
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Shutdown Bank Insertion Limits
B 3.1.5

BASES

BACKGROUND -maintained above designed insertion limits and are typically
(continued) near the fully withdrawn position during normal full power

foperations. Hence, they are not capable of adding a large
amount of positive reactivity. Boration or dilution of the
Reactor Coolant System (RCS) compensates for the reactivity *'

changes associated with large changes in RCS temperature.
'

The design calculations are performed with the assumption ;

that the shutdown banks are withdrawn first. The shutdown
banks can be fully withdrawn without the core going
critical. This provides available negative reactivity in
the event of boration errors. The shutdown banks are
controlled manually by the control room operator During
normal v eperation, the shutdown banks are either fully
withdres fully inserted. The shutdown banks must be
complets , withdrawn from the core, prior to withdrawing any
control banks during an approach to criticality. The
sheidown banks are then left in this position until the
reactor is shut down. They affect core power and burnup
distribution, and add negative reactivity to shut down the
reactor upon receipt of a reactor trip signal.

.

APPLICABLE On a reactor trip, all RCCAs (shutdown banks and control
*

SAFETY ANALYSES banks), except the most reactive RCCA, are assumed to insort
into the core. The shutdown banks shall be at or above ]their insertion limits and available to insert the maximum
amount of negative reactivity on a reactor trip signal. The
control banks may be partially inserted in the core as
allowed by LC0 3.1.6, " Control Bar,k Insertion Limits." The
shutdown bank and control bank intertion limits are
established to ensure that a sufficient amount of negative
reactivity is available to shut down the reactor and '

maintain the required SDN (see LC0 3.1.1, "SHUTDOW MARGIN
(SDM)") following a reactor trip from full power. The
combination of control banks and shutdown banks (less the
most reactive RCCA which is assumed to be fully withdrawn)
is sufficient to take the reactor from full power conditions
at rated temperature to zero power, and to maintain the
required SDM at the rated no load temperature (Ref. 3). The
shutdown bank insertion limit also limits the reactivity
worth of an ejected shutdown bank rod.

(continued)
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Shutdcwn Bank Insertion Limits
B 3.1.5

| |
\ |

| BASES J

f APPLICABLE The acceptance criteria for addressing shutdown and I
SAFETY ANALYSES control rod bank insertion limits and inoperability or |'

| (continued) misalignment is that:

! a. There be no violations of:

1. specified acceptable fuel design limits, or, i

2. RCS pressure boundary integrity; and |
;

|

b. The core remains sul ritical after accident transients.

As such, the shutdown bank insertion limits affect safety
| analysis involving core reactivity and SDM (Ref. 3).

; The shutdown bank insertion limits preserve an initial
| condition assumed in the safety analyses and satisfies

Criterion 2 of the NRC Policy Statement.

!

|
|

| LC0 The shutdown banks must be within their insertion limits any j
| time the reactor is critical or approaching criticality.

This in conjunction with LC0 3.1.6, " Control Bank Insertion |

Limits," ensures that a sufficient amount .f negative^

i resxt'vity is available to shut down the reactor and
maintain the required SDM following a reactor trip.

The shutdown bank insertion limits are defined in the COLR.

| APPLICABILITY The shutdown banks must be within their insertion limits
| with the reactor in MODE I and MODE 2. The applicability in
; MODE 2 begins prior to initul control bank withdrawal
| during an approach to criticality, and continues throughout

MODE 2 until all control bank rods are again fully inserted
by reactor trip or by shutdown. This ensures that a

,

.

sufficient amount of negative reactivity is avaliable to |
shut down the reactor and maintain the required SDM |
following a reactor trip. In MODE 3, 4, 5, or 6 the i
shutdown banks are fully inserted in the Core and contribute '

to the SDM. Refer to LC0 3.1.1 for SDM requirements in
| MODES 3, 4, and 5. LC0 3.9.1, " Boron Concentration" ensures

adequate SDM in MODE 6.

(continued)
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Shutdown Bank Insertion Limits4

B 3.1.5
:

; BASES

4

;

APPLICABILITY The Applicability requirements have been modihed by a Note
$

~(continued) indicating that the LCO requirement is suspended during
'

SR 3.1.4.2. This SR verifies the freedom of the rods to *

move, and requires the shutdown bank to move below the LC0,

|
limits, which would normally violate the LCO. '

i

j ACTIONS A.I.l. A.I.2 and A.2

When one or more shutdown banks is not within insertion
limits, 2 hours are allowed to restore the shutdown banks to

|

i within the insertion limits. This is necessary because the i

i available SDM may be significantly reduced with one or more |

j of the shutdown banks not within their insertior limits.
1 Also, verification of SDM or initiation of boration within

I hour is reqtired, since the SDM in MODES I and 2 is
. ensured by adhering to the control and shutdown bank
'

insertion limits (see LCO 3.1.1). If shutdown banks are not
. within their insertion limits, then SDM will be verified by
i perfnrming a reactivity balance calculation, considering the
j effects listed in the BASES for SR 3.1.1.1.

| The allowed Completion Time of 2 hours provides an
acceptable time for evaluating and repairing minor problems,

without allowing the plant to remain in an unacceptable
condition for an extended period of time..

Ed (o

If the shutdown banks nnot be restored to within their
insertion limits with n 2 hours, the unit must be brought ta
a MODE where the LCO is not applicable. The allowed
Completion Time of hours is reasonable based on operating
experience, for reaching the required MODE in an orderly
manner and without challenging plant systems. .

.

SURVEI! LANCE SR 3.1.5.1
REQUIREMENTS

Verification that the shutdown banks are within their
insertion limits within S =inct:: prior to an approach to
criticality ensures that when the reactor is critical, or
being taken critical, the shutdown banks will be available
to shut down the reactor, and the required SDM will be

(continued)
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Shutdoun Bank Insertion Limits
B 3.1.5

i
i BASES

SURVEILLANCE SR 3.1.5.1 (continued)
'

maintained following a reactor trip. This SR and Frequency
ensure that the shutdown banks are withdrawn before the
control banks are withdrawn during a unit startup.

'

/ 2L.
Since the shutdown banks are po tion ed manually by the main
control room operator, a verif catio of shutdown bank

,

position at a Frequency of hours, after the reactor is-

taken critical, is adequate o ensu e that they are within
; their insertion limits. Also, the hours Frequency takes

into account other information avaflable in the main control'

room for the purpose of monitoring the status of shutdown
: rods.
l.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 10, GDC 26, and GDC 28..

; 2. 10 CFR 50.46.
2

3. AP600 SSAR, Chapter 15, " Accident Analysis.",

'

.

i

:

$
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;

i
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, ;
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| Control Bank Insertion Limits !

'

B 3.1.6

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.6 Control Bank Insertion Limits ,

|

BASES ,

BACKGROUND The insertion limits of the shutdown and control rods are
initial assumptions in the safety analyses that assume rod
insertion upon reactor trip. The insertion limits directly
affect core power and fuel burnup distributions and
assumptions of available SHUTDOWN MARGIN (SDM), and initial!

reactivity insertion rate.;

| The applicable criteria for these reactivity and power |
distribution design requirements are 10 CFR 50, Appendix A,
GDC 10, " Reactor Des,ign," GDC 26, " Reactivity Control System

'

Redundancy and Protection," GDC 28, " Reactivity Limits";

(Ref. 1) and 10 CFR 50.46, " Acceptance Criteria for
Emergency Core Cooling Systems for Light Water Nuclear Power
Reactors" (Ref. 2). Limits on control rod insertion have
been established, and all rod positions are monitored and
controlled during power operation to ensure that the power ,

distribution and. reactivity limits defined by the design
power peaking and SDM limits are preserved.

-
|

The rod cluster control assemblies (RCCAs) are divided among
control banks and shutdown banks. Each bank may be further
subdivided into two groups to provide for precise reactivity
control. A group consists of two or more RCCAs that are
electrically paralleled to step simultaneously. A bank of
RCCAs consists of two groups that are moved in a staggered -

fashion, but always within 1 step of each other. The AP600
design has five control banks and three shutdown banks. See
LC0 3.1.4, " Rod Group Alignment Limits", for control and

.

shutdown rod operability and alignment requirements, and '

LC0 3.1.7, " Rod Position Indication", for position
| indication requirements.

; The control bank insertion sequence and overlap limits are
specified in the COLR. The control banks are required to be'

at or above the insertion limit lines.

The control banks are used for precise reactivity control of
the reactor. The positions of the control banks are
normally controlled automatically by the Plant Control

I System (PLS), but can also be manually controlled. They are
capable of adding reactivity very quickly (compared to
borating or diluting).

(continued)
J
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Centrol Bank Insertion Limits.

B 3.1.6

BASES

BACKGROUND The power density at any point in the core must be limited
(continued) so that the fuel design criteria are maintained. Together,

LC0 3.1.4, " Rod Group Alignment Limits," LC0 3.1.5,
" Shutdown Bank Insertion Limits," LC0 3.1.6, " Control Bank
Insertion Limits," and LC0 3.2.5, "0PDMS - Monitored Powered
Distribution Parameters," when the OPDMS is OPERABLE, or LCO
3.2.3, " AXIAL FLUX DIFFERENCE (AFD)," and LC0 3.2.4,
" QUADRANT POWER TILT RATIO (QPTR)", when the OPDMS is
inoperable, provide limits on control component operation
and on monitored process variables which ensure that the
core operates within the fuel design criteria.

The shutdown and control bank insertion and aligmaent limits
and power distribution limits are process variables that
together characterize and control the three-dimensional
power distribution of the reactor core. Additionally, the
control bank insertion limits control the reactivity that

' could be added in the event of a rod ejection accident, and
,

the shutdown and control bank insertion limits assure the
required SDM is maintained.

Operation within the subject LC0 limits will prevent fuel
cladding failures that would breach the primary fission
product barrier and release fission products to the reactor
coolant in the event of a loss of coolant accident (LOCA),
loss of flow, ejected rod, or other accident requiring
termination by a Reactor Trip System (RTS) trip function.

APPLICABLE The shutdown and control bank insertion limits, AFD and
SAFETY ANALYSES QPTR LCOs are required to prevent power distributions that

could result in fuel cladding failures in the event of a
| LOCA, loss of flow, ejected rod, or other accident requiring

termination by an RTS trip function.

The acceptance criteria for addressing shutdown and control
bank insertion limits and inoperability or misalignment are
that:

| a. There be no violations of:

1. specified fuel design limits, or

2. Reactor Coolant System (RCS) pressure boundary
integrity; and

b. The core remains subcritical after accident transients.
(continued)
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Cor. trol Bank Insertion Limits
B 3 1.6 .

BASES

APPLICABLE As such, the shutdown and control bank insertion limits
SAFETY ANALYSES affect safety analysis involving core reactivity and power

(continued) distributions (Ref. 3).

The SDM requirement is ensured by limiting the control and
shutdown bank insertion limits so that allowable inserted
worth of the RCCAs is such that sufficient reactivity is
available in the rods to shut down the reactor to hot zero
power with a reactivity margin which assumes the maximum
worth RCCA remains fully withdrawn upon trip (Ref. 3).

Operation at the insertion limits or AFD limits may i
approach the maximum allowable linear heat generation rate
or peaking factor, with the allowed QPTR present. Operation,

at the insertion limit may also indicate the maximum ejected
RCCA worth could be equal to the limiting value in fuel
cycles that have sufficiently high ejected RCCA worth.

The control and shutdown bank insertion limits ensure that
safety analyses assumptions for SDM, ejected rod worth, and
power distribution peakirg factors are preserved (Ref. 3).

The insertion limits satisfy Criterion 2 of the NRC Policy
Statement in that they are initial conditions assumed in the-

safety analysis.

LC0 The limits on control banks sequence, overlap, and physical
insertion as defined in the COLR must be maintained because

| they serve the function of preserving power distribution,
,

I ensuring that the SDM is maintained, ensuring that ejected
'

rod worth is maintained, and ensuring adequate negative
reactivity insertion is available on trip. The overlap
between control banks provides more uniform rates of
reactivity insertion and withdrawal and is imposed to

| maintain acceptable power peaking during control bank
motion.,

APPLICABILITY The control bank sequence, overlap, and physical insertion
limits shall be maintained with the reactor in MODES I and 2
with k,,,> 1.0. These limits must be maintained since they
preserve the assumed power distribution, ejected rod worth,

| SDM, and reactivity rate insert!on assumptions.

(continued)
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l Control Bank Insertion Limits
B 3.1.6

:

BASES
i

APPLICABILITY Applicability in MODES 3, 4, and 5 is not required, since |
1 (continued) neither the power distribution nor ejected rod worth !'

assumptions would be exceeded in these MODES. l

The applicability requirements are modified by a Note -

indicating the LC0 requirements are suspended during the
| performance of SR 3.1.4.2. This SR verifies the freedom of I
: the rods to move, and requires the control bank to move

below the LCO limits, which would violate the LCO.

|I

|

ACTIONS A.I.1. A.I.2. A.2. B.l.l. B.I.2. and B.2

When the control banks are outside the acceptable insertion
| limits, they must be restored to within those limits. This

restoration can occur in two ways:

a. Reducing power to be consistent with rod position; or

b. Moving rods to be consistent with power.
.

| Also,' verification of SDM or initiation of boration to
,

| regain SDM is required within I hour, since the SDM in MODES !
I and 2, normally ensured by adhering to the control and ),

'

shutdown bank insertion limits (see LC0 3.1.1, " SHUTDOWN
MARGIN (SDM)"), has been upset. If control banks are not
within their insertion limits, then SDM will be verified by
performing a reactivity balance calculation, considering the
effects listed in the BASES for SR 3.1.1.1.

Similarly, if the control banks are found to be out of j
sequence or in the wcang overlap configuration, they must be

{restored to meet the limits. |

Operation beyond the LC0 limits is allowed for a short time
period in order to take conservative' action because the ;
simultaneous occurrence of either a LOCA, loss of flow

l accident, ejected rod accident, or other accident during
|

this short time period, together with an inadequate power l

distribution or reactivity capability, has an acceptably low
probability. j

. The allowed Completion Time of 2 hours for restoring the
| banks to within the insertion, sequence and overlap limits

provides an acceptable time for evaluating and repairingi

minor problems without allowing the plant to remain outside
the insertion limits for an extended period of time.'

.

(continued)
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( Control Bank Insertion Limits
| B 3.1.6

BASES

ACTIONS C.1 4
(continued) /

; If Required Actions A.1 and A.2, or'B.1 and B.2 cannot be
| completed within the associated Completion Times, the plant
! must be brought to MODE 3 where he LCO is not applicable.

,

L The allowed Completion Time of hours is reasonable based i
! on operating experience for reac ing the required MODE from i

full power condition in an orderly manner and without
challenging plant systems.

l

L SURVEILLANCE SR 3.1.6.1
REQUIREMENTS

This Surveillance is required to ensure that the reactor
does not achieve criticality with the control banks below
their insertion limits. .'

The estimated critical position (ECP) depends upon a number
of factors, one of which is xenon concentration. If the ECP
was calculated long before criticality, xenon concentration
could change to make the ECP substantially in error.
Conversely, determining the ECP immediately before
criticality could be an unnecessary burden. There are a-

,

number of unit parameters requiring operator attention at 1
that point. Performing the ECP calculation within 4 hours l
prior to criticality avoids a large error from changes in i

xenon concentration, but allows the operator some
flexibility to schedule the ECP calculation with other
startup activities.

SR 3.1.6.2 / 2.-

With an OPERABLE bank insertion lipit monitor, verifica ion
of the control banks insertion lipits at a Frequency of 24'

4hours is sufficient to ensure OPpBILITY of the bank
insertion limit monitor and to etect control banks that may
be approaching the insertion 1 its since, normally, very
little rod motion occurs in ours. If the insertion
limit monitor becomes inopera e, verification of the
control bank position at a Frequency of 4 hours is
sufficient to detect control banks that may be approaching
the control bank insertion limits.

(continued)
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Control Bank Insertion Limits
B 3.1.6

BASES

SURVEILLANCE SR 3.1.6.3
REQUIREMENTS

,

(continued) When control banks are maintained within their insertion
limits as checked by SR 3.1.6.2 above, it is unlikely that
their sequence and overlap will not be in accordance with
requirements provided in the COLR.- A Frequency of hours
is consistent with the insertion limit check above in
SR 3.1.6.2. il

REFERENCES 1. 10CFR50, Appendix A, GDC 10, GDC 26, GDC 28.

2. 10CFR50.46.

3. AP600 SSAR, Chapter 15, " Accident Analysis."

/
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! Rod Position Indication
B 3.1.7 |

|

B 3.1 REACTIVITY CONTROL SYSTEM

B 3.1.7 Rod Position Indication |

BASES |

l.

| BACKGROUND According to GDC 13 (Ref. 1), instrumentation to monitor
i variables and systems over their operating ranges during
,

normal operation, anticipated operational occurrences
(A00s), and accident conditions must be OPERABLE. LC0 3.1.7i

is required to ensure OPERABILITY of the control rodi

| position indicators to determine control rod positions and
| thereby ensure compliance with the control rod alignment and

,

insertion limits. I

i

The OPERABILITY, including position indication, of the )
shutdown and control rods is an initial assumption in the l

safety analyses that assume rod insertion upon reactor trip.
Maximum rod misalignment is an initial assumption in the
RCCA misalignment safety analysis that directly affects core,

! power distributions and assumptions of available SDM. Rod |
position indication is required to assess OPERABILITY and '

misalignment.
.

"

! Mechanical or electrical failures may cause a control rod to
| become inoperable or to become misaligned from its group.
; control rod inoperability or misalignment may cause
| increased power peaking due to the asymmetric reactivity
'

riistribution and a reduction in the total available rod
worth for reactor shutdown. Therefore, control rod
alignment and OPERABILITY are related to core operation in
design power peaking limits and the core design requirement
of a minimum SDM.

Limits on control rod alignment aM OPERABILITY have been
established, and rod positions are monitored and controlled;

! during power operation to ensure thaf. the power distribution
- and reactivity limits defined by the design power peaking

and SDM limits are preserved.

Rod cluster control assemblies (RCCAs), or rods, are moved
out of the core (up or withdrawn) or into the core (down or
inserted) by their control rod drive mechanisms. The RCCAs i
are divided among control banks and shutdown banks. Each !
bank may be further subdivided into two groups to provide
for precise reactivity control.;

|

1

: (continued)

i
!
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B 3.1.7<

BASES'

j. BACKGROUND The axial position of shutdown rods and control rods are
i (continued) determined by two separate and independent systems: the
i Bank Demand Position Indication System (commonly called
; group step counters) and the Digital Rod Position Indication
; (DRP1) System.

! The Bank Demand Position Indication System counts the pulses
i from the Rod Control System that move the rods. There is

one step counter for each group of rods. Individual rods ine
' a group receive the same signal to move and should,

therefore, be at the same position indicated by the group
i step counter for that group. The Bank Demand Position

Indication System is precise ( l step or jinch). If a

: rod does not move I step for each demand pulse, the step
j counter will still c,ount the pulse and incorrectly reflect

the position of the rod.
-

The DRPI System provides an indication of actual control rod j
position, at a lower precision than the step counters. This |

system is based on inductive analog signals from a series of I
coils spaced along a hollow tube with a center-to-center
distance of 3.75. inches,.which is 6 steps. To increase the
reliability of the system, the inductive coils are connected
alternately to data system A or B. Thus, if one system-

fails, the DRPI will function at half-accuracy with an
.

effective coil spacing of 7.5 inches, which is 12 steps. ITherefore, the normal indication accuracy of the DRPI System )is 6 steps ( 3.75 inches), and the maximum uncertainty is |

12 steps ( 7.5 inches). With an indicated deviation of
12 steps between the group step counter and DRPI, the -|

-

'

maximum deviation between actual rod position and the demand
position could be 24 steps, or 15 inches.

APPLICABLE Control and shutdown rod position accuracy is essential
SAFETY ANALYSES during power operation. Power peaking, ejected rod worth,

or SDM limits may be violated in the event of a Design Basis
Accident (Ref. 2), with control or shutdown rods operating
outside their limits undetected. Therefore, the acceptance
criteria for rod position indication is that rod positions
must be known with sufficient accuracy in order to verify
the core is operating within the group sequence, overlap,
design peaking limits, ejected rod worth, and with minimum
SDM (LCO 3.1.5, " Shutdown Bank Insertion Limits," LC0 3.1.6,
" Control Bank Insertion Limits"). The rod positions must

(continued)
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Rod Position Indication
B 3.1.7

BASES

APPLICABLE also be known in order to verify the alignment
SAFETY ANALYSES limits are preserved (LC0 3.1.4, " Rod Group Alignment

(continued) Limits"). Control rod positions are continuously monitored '

to provide operators with information that assures the plant
is operating within the bounds of the accident analysis
assumptions.

The control rod position indicator channels satisfy
Criterion 2 of the NRC Policy Statement. The control rod,

| position indicators monitor control rod position, which is
an initial condition of the accident.

LC0 LCO 3.1.7 specifies that one DRPI System and one Bank Demand
Position Indication System be OPERABLE for each control rod.

|
~

For the control rod position indicators to be OPERABLE
requires meeting.the surveillance requirement of the LC0 and

i the following:

a. The DRPI System inticates within 12 steps of the group
step counter demand easition as required by LC0 3.1.4,
" Rod Group Alignmen+ .imits";

.

b. For the DRPI System there are no failed coils; and

c. The Bank Demand Indication System has been calibrated
I either in the fully inserted position or to the DRPI

System.

The 12 step agreement limit between the Bank Demand Position
Indication System and the DRPI System indicates that the
Bank Demand Position Indication System.is adequately
calibrated and can be used for indication of the measurement
of control rod bank position.

A deviation of less than the allowabic limit given in .

LCO 3.1.4 in position indication for a single control rod
ensures high confidence that the position uncertainty of the

! corresponding control rod group is within the assumed values
used in the analysis, (that specified control rod group
insertion limits).

These requirements provide adequate assurance that control
| rod position indication during power operation and PHYSICS
i

j (continued)
.

.
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Rod Position Indication
B 3.1.7

BASES

LC0 TESTS is accurate, and that design assumptions are not
(continued) challenged. OPERABILITY of the position indicator channels

ensures that inoperable, misaligned, or mispositioned
control rods can be detected. Therefore, power peaking,
ejected rod worth, and SDM can be controlled within
acceptable limits.

APPLICABILITY The requirements on the DRPI and step counters are only
applicable in MODES 1 and 2 (consistent with LCOs 3.1.4,
3.1.5, and 3.1.6), because these are the only MODES in which
power is generated, and the OPERABILITY and alignment.of
rods has the potential to affect the safety of the plant. -

In the shutdown MODES, the OPERABILITY of the shutdown and-
control banks has the potential to affect the required SDM,
but this effect can be compensated for by an increase in the
boron concentration of the Reactor Coolant System (RCS).

ACTIONS The ACTIONS table is modified by a Note indicating that a
separate Condition entry is allowed for each inoperable rod
position indicator per group and each demand position
indicator per bank. This is acceptable because the Required.

Actions for each condition. provide appropriate compensatory
actions for each inoperable position indicator.

A.1

When one DRPI channel per group fails, the position of the
rod can still be determined by use of the On-line Oower
Distribution Monitoring System (0PDMS). Based on
experience, normal power operation does not require
excessive movement of banks. If a bank has been
cignificantly moved, the Actions of B.1 or B.2 below are
required. Therefore, verification of RCCA position within
the Completion Time of 8 hours is adequate to allow
continued full power operation, since the probability of
simultaneously having a rod significantly out of position
and an event sensitive to that rod position is small.

A.2

Reduction of THERMAL POWER to 1 50% RTP puts the core into a
condition where rod position is not significantly affecting
core peaking factors (Ref. 2).

(continued)

,
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. Rod Position Indication i
.B 3.1.7 i

BASES
!

ACTIONS A.2 (continued) i

The allowed Completion Time of 8 hours is reasonable, based
on operating experience, for reducing power to 5 50% RTP !
from full power conditions without challenging plant systems |
and allowing for rod position determination by Required j
Action A.1 above. !

l

B.1 and 8.2

These Required Actions' clarify that when one or more rods I

with inoperable position indicators have been moved in
excess of 24 steps in one direction since the position was
last determined, the Required Actions of A.1 and A.2 are
still appropriate but must be initiated aromptly under
Required Action B.1 to begin verifying t1at these rods are
still properly positioned relative to their group positions.

If, within hours, the rod positions have not been
determined, THERMAL POWER must be reduced to s;50% dTP
within 8 hours to avoid undesirable power distributions that
could result from continued operation at >50% RTP, if one or
more rods are misaligned by more than 24 steps. The allowed
Completion Time of 8 hours provides an acceptable period of I

.

time to verify the rod positions. |

C.l.1 and C.I.2 i

i
With one demand position indicator per bank inoperable, the '

rod positions can be determined by the DRPI System. Since
*

normal power operation does not require excessive movement
.

i

of rods, verification by administrative means that the rod
position indicators are OPERABLE and the most withdrawn rod i

and the least withdrawn rod are < 12 ste)s apart within the l
allowed Completion Time of once every 8 1ours is adequate.

]

C.2 i

Reduction of THERMAL POWER to < 50% RTP puts the core into a !
condition where rod position is not significantly affecting
core peaking factor limits (Ref. 2). The allowed Completion
Time of 8 hours provides an acceptable period of time to j
verify the rod positions per Required Actions C.l.1 and i

C.I.2 or reduce power to 1 50% RTP.

(continued) {

!
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Rod Position Indication
B 3.1.7

BASES
l.

ACTIONS D.1 l

(continued) If the Required Actions cannot be completed within the
associated Completion Time, the plant must be brought to a
MODE in which the requirement does not apply. To achieve

lant must be brought to at least MODE 3
this status, the khe allowed Completion Time is reasonable,b~ withingjhours.
based on operating experience, for reaching the required
MODE from full power conditions in an orderly manner and
without challenging plant systems.

SURVEILLANCE SR 3.1.7.1
REQUIREMENTS

Verification that the DRPI agrees with the demand position
within 12 steps provides assurance that the DRPI is
operating correctly. Since the DRPI does not display the
actual shutdown rod positions between 13 and 210 steps, only :

points within the indicated ranges are compared.

The 24 month Frequency is based on the need to perform this
Surveillance under conditions that apply during a refueling
outage and the potential for unnecessary plant transients if
the SR is performed with the reactor at power. Operating.-

experience has shown these components virtually always pass
the SR when performed on the 24 month Frequency. Therefore, !

the Frequency was concluded to be acceptable from a
reliability standpoint.

_.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 13. |
|

2. AP600 SSAR, Chapter 15, " Accident Analysis." |

|
|
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PHYSICS TESTS Exceptions - MODE 2
B 3.1.8

|

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.8 PHYSICS TESTS Exceptions - MODE 2 |

BASES

BACKGROUND The primary purpose of the MODE 2 PHYSICS TESTS exceptions
is to permit relaxations of existing LCOs to allow certain ,

IPHYSICS TESTS to be performed.

Section XI of 10 CFR 50, Appendix B, (Ref.1) requires that
a test program be established to ensure that structures,
systems, and components will perform satisfactorily in i
service. All functions necessary to ensure that the |
specified design conditions are not exceeded during normal |

operation and anticipated operational occurrences must be '

tested. This testing is an integral part of the design,
construction, and operation of the plant. Requirements for i
notification of the NRC, for the purpose of conducting tests ;

and experiments, are specified in 10 CFR 50.59 (Ref. 2).

The key objectives of a test program are to (Ref. 3):

a. Ensure that the facility has been adequately designed;
.

b. Validate the analytical models used in the design and i

analysis
1

c. Verify the assumptions used to predict unit response; i

d. Ensure that installation of equipment in the facility has
been accomplished in accordance with the design; and

e. Verify that the operating and emergency procedures are
adequate.

To accomplish these objectives, testing is performed prior
to initial criticality, during startup, during low power
operations, during power ascension, at high power and after
each refueling. The PHYSICS TEST requirements for reload
fuel cycles assure that the operating characteristics of the
core are consistent with the design predictions and that the
core can be operated as designed (Ref. 4).

.

(continued)

s
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PHYSICS TESTS Exceptions - MODE 2 |;

| B 3.1.8 '

|

|

BASES ;

BACKGROUND PHYSICS TEST procedures are written and approved in
(continued) accordance with established formats. The procedures nelude

information necessary to permit a detailed execution of the ;,
'

| testing required, to ensure that the design intent is met. |
'

PHYSICS TESTS are performed in accordance with these i'

procedures and test results are approved prior to continued
power escalation and long-term power operation'.

The typical PHYSICS TESTS performed for reload fuel cycles
(Ref. 4) in MODE 2 are listed below:

a. Critical Boron Concentration - Control Rods Withdrawn;
L

b. Control Rod Worth;

c. Isothermal Temperaiure Coefficient (ITC).
|

These tests are performed in MODE 2. These and other
.

supplementary tests may be required to calibrate the nuclear
| instrumentation or to diagnose operational problems. These

tests may cause the operating controls and process variables
to deviate from their LCO requirements during their

,
' performance.

.-

| a. The Critical Boron Concentration - Control Rods Withdrawn
Test measures the critical boron concentration at hot
zero power (HZP). With rods out, the lead control bank
is at or near its fully withdrawn position. HZP'is where
the core is critical (keff - 1.0), and the Reactor
Coclant System (RCS) is at design temperature and
pressure for zero power. Performance of this test should
not violate any of the referenced LCOs.

I b. The Control Rod Worth Test is used to measure the
reactivity worth of selected control banks. This test is
performed at HZP and has four alternative methods of

. performance. The first method, the Boron Exchange
Method, varies the reactor coolant boron concentration
and moves the selected control bank in response to the
changing boron concentration. The reactivity changes are

!.
measured with a reactivity computer. This sequence is

I repeated for the remaining control banks. The second
method, the Rod Swap Method, measures the worth of a'

! predetermined reference bank using the Boron Exchange
i

Method above. The reference bank is then nearly fully
!.
!

I (continued)
i
i

f
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PHYSICS TESTS Exceptions - MODE 2
.

- B 3.1.8
|

I

BASES j

BACKGROUND inserted into the core. The selected bank is then ;

(continued) inserted into the core as the reference bank is i
withdrawn. The HZP critical conditions are then i

determined with the selected bank fully inserted into the I

core. The worth of the selected bank is calculated based
on the position of the reference bank with respect to the
selected bank. 'This sequence is repeated as necessary

|

for the remaining control banks. The third method, the i

Boron Endpoint Method, moves the selected control bank
over its entire length of travel and while varying thet

| reactor coolant boron concentration to maintain HZP ,

criticality again. The difference in boron concentration ,

is the worth of the selected control bank. This sequence I

is repeated for the remaining control banks. The fourth
I method, Dynamic Rod Worth Measurement (DRWM), moves each

bank, individually, into the core to determine its worth.
.

The bank is dynamically inserted into the core while data
is acquired from the excore channel. While the bank is !

being withdrawn, the data is analyzed to determine the
worth of the bank. This is repeated for each control and i

shutdown bank. Performance of this test will violate
LCO 3.1.4, " Rod Group Alignment Limits," LC0 3.1.5,
" Shutdown Bank Insertion Limit," or LC0 3.1.6, " Control
Bank Insertion Limits."-

|
| c. The ITC Test measures the ITC of the reactor. This. test
i is performed at HZP. The method is to vary the RCS
|- temperature in a slow and continuous manner. The

| reactivity change is measured with a reactivity computer
as a function of the temperature change. The ITC is the
slope of the reactivity versus the temperature plot. The
test is repeated by reversing the direction of the
t mperature change and the final ITC is the average ofi

the two calculated ITCs. Performance of this test could '

violate LC0 3.4.2, "RCS Minimum Temperature for
Criticality."

APPLICABLE The fuel is protected by LCOs that preserve the initial
! SAFETY ANALYSES conditions of the core assumed during the safety analyses.
| The methods for development of the LCOs that are excepted by
| this LC0 are described in the Westinghouse Reload Safety
| Evaluation Methodology report (Ref. 5). The above mentioned

PHYSICS TESTS, and other tests that may be required to;

! calibrate nuclear instrumentation or to diagnose operational
! problems, may require the operating control or process
j variables to deviate from their LCO limitations.
t

j_ (continued)
:

b
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| B 3.1.8
|

| BASES

i

APPLICABLE The SSAR defines requirements for initial testing of the
| SAFETY ANALYSES facility, including low power PHYSICS TESTS. SSAR

(continued) sections 14.2.10.2 and 14.2.10.3 (Ref. 6) summarize the
| initial criticality and low power tests.

Requirements for reload fuel cycle PHYSICS TESTS are defined
inANSI/ANS-19.6.1-1985(Ref.4). Although these PHYSICS,

| TESTS are generally accomplished within the limits for the
LCOs, conditions may occur when one or more LCOs must be,

suspended to make completion of PHYSICS TESTS possible or'

practical. This is acceptable as long as the fuel design
,

criteria are not violated. When one or more of the'

| requirements specified in:

LC0 3.1.3 " Moderator Temperature Coefficient (MTC),"
LCO 3.1.4 " Rod Group Alignment Limits,"
LCO 3.1.5 " Shutdown Bank Insertion Limit,"
LCO 3.1.6 " Control Bank Insertion Limits," and

: LCO 3.4.2 " Minimum Temperature for Criticality,"

are suspended for PHYSICS TESTS, the fuel design criteria
are preserved as long as the power level is limited to

i 5 5% RTP, the reactor coolant temperature is kept 2 529"F,
| and SDM is 21.6% Ak/k.

-

|

| PHYSICS TESTS edude measurement of core nuclear parameters
| or the exercise $1 control components that affect process

variables. Also involved are the movable control components
(control and shutdown rods), which are required to shut down
the reactor. The limits for these variables are specified
for each fuel cycle in the COLR. PHYSICS TESTS meet the

| criteria for inclusion in the Technical Specificatians,
since the components and process variable LCOs suspended
during PHYSICS TESTS meet criteria 1, 2, and 3 of the NRC
Policy Statement.

The NRC Policy Statement allows special test exceptions -

(STE) to be included as part of the LC0 that they affect. .

It was decided, however, to retain this STE as a separate
LCO because it was less cumbersome and provided additional
clarity.

1

.

:

i

.

(continued)
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| PHYSICS TESTS Exceptions - MODE 2
I B 3.1.8

BASES (continued)<

|

|'
; LC0 This LCO allows the reactor parameters of MTC and minimum

temperature for criticality to be outside their specified
limits. In addition, it allows selected control and,

shutdown rods to be positioned outside of their specified'

*alignment and insertion limits. Operation beyond specified
limits is permitted for the purpose of performing PHYSICS
TESTS and poses no threat to fuel integrity, provided the
SRs are met.

The requirements of LC0 3.1.3, LCO 3.1.4, LCO 3.1.5,
LCO 3.1.6, and LCO 3.4.2 may be suspended during the
performance of PHYSICS TESTS provided:

a. RCS lowest loop average temperature is 2529'F, and '

b. SDM21.6% Ak/k.

APPLICABILITY This LCO is applicable in MODE 2 when performing low power
PHYSICS TESTS. The applicable PHYSICS TESTS are performed
in MODE 2 at HZP.

.

ACTIONS A.1 and A.2 I

If the SDM requirement is not met, boration must be
initiated promptly. A Completion Time of 15 minutes is
adequate for an operator to correctly align and start the
required systems and components. The operator should begin
boration with the best source available for the plant
conditions. Boration will be continued until SDM is within i
limit. i

B.1

When THERMAL POWER is > 5% RTP, the only acceptable action
is to open the reactor trip breakers (RTBs) to prevent i
operation of the reactor beyond its design limits.
Immediately opening the RTBs will shut down the reactor and
prevent operation of the reactor outside of its design
limits. '

(continued)
;

4

I
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PHYSICS TESTS Exceptions - MODE 2
B 3.1.8

BASES

ACTIONS C.1
(continued)

When the RCS lowest Tavg is < 529'F, the appropriate action
is to restore Tavg to within its specified limit. The
allowed Completion Timo of 15 minutes provides time for
restoring Tava to within limits without allowing the plant
to remain in in unacceptable condition for an extended
period of time. Operation with the reactor critical and
with temperature below 529'F could violate the assumptions
for accidents analyzed in the safety analyses.

D.1

-If the Required Actions cannot be completed within the
associated Completio.n Time, the plant must be placed in a
MODE in which the requirement does not apply. To achieve
this status, the plant must be brought to at least MODE 3
within an additional 15 minutes. The Completion Time of 15
additional minutes is reasonable, based on operating
experience, to reach MODE 3 from MODE 2, HZP conditions in
an orderly manner and without challenging plant systems.

|

l

SURVEILLANCE SR 3.1.8.1
REQUIREMENTS

The power range and intermediate range neutron detectors
must be verified to be OPERABLE in MODE 2 by LCO 3.3.1
" Reactor Trip System (RTS) Instrumentation." A CHANNEL
OPERATIONAL TEST is cerformed on each power range and -

/L[ intermediate range channel withTiP71Lhours prior toinitiation of the PHYSICS TESTS. his will ensure that the
RTS is properly aligned to provide the required degree of
core orotection during the performance of the PHYSICS TESTS.
The % hour time limit is sufficient to ensure that the

: instrumentation is OPERABLE shortly before initiating
PHYSICS TESTS.

SR 3.1.8.2

Verification that the RCS lowett loop Tav!s no> operating in;3
is 529'F and

power s 5% RTP will ensure that the unit t '"*N
a condition that could invalidate the safety analyses. [h aVerification of the RCS temperature at a Frequency ofd
during the performance of the PHYSICS TESTS will provide
assurance that the initial conditions of the safety analyses
are not violated.,

| (continued)
!

i
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PHYSICS TESTS Exceptions - MODE 2 |
B 3.1.8 I

BASES

1'

1

SURVEILLANCE SR 3.1.8.3 1

REQUIREMENTS
'

(continued) The SDM is verified by performing a reactivity balance
calculation, considering the following reactivity effects:

a. RCS boron concentration;

b. Control bank position;

c. RCS average temperature;
1

d. Fuel butnup based on gross thermal energy generation; |
l

e. Xenon concentration; |

f. Samarium concentration; and

g. Isothermal temperature coefficient (ITC). |

Using the ITC accounts for Doppler reactivity in this ;

calculation because the reactor is subcritical, and the fuel l

temperature will be changing at the same rate as the RCS.
* The Frequency of 24 hours is based on the generally slow

change in required boron concentration and on the low |

probability of an accident occurring without the required !
SDM. |

|

REFERENCES 1. 10 CFR Code of Federal Regulations, Part 50, Appendix B,
" Quality Assurance Criteria for Nuclear Power Plants and
Fuel Reprocessing Plants."

2. Title 10, Code of Federal Regulations, Part 50.59,
" Changes, Tests and Experiments."

.

3. Regulatory Guide 1.68, Revision 2, " Initial Test Programs
for Water-Cooled Nuclear Power Plants," August 1978.

4. ANSI /ANS-19.6.1-1985, " Reload Startup Physics Tests for
Pressurized Water Reactors," American National Standards
Institute, December 13, 1985.

5. WCAP-9273-NP-A, " Westinghouse Reload Safety Evaluation
Methodology," July 1985.

6. AP600 SSAR Chapter 14, " Initial Testing Program."
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CVS Isolation Valves
B 3.1.9

B 3.1 REACTIVITY CONTROL I

B 3.1.9 Chemical and Volume Control System (CVS) Demineralized Water
Isolation Valves i

BASES

BACKGROUND One of the principle functions of the CVS system is to
maintain the reactor coolant chemistry conditions by
controlling the concentration of boron in the coolant for
plant startups, normal dilution to compensate for fuel
depletion, and shutdown boration. In the dilute mode of
operation, unborated demineralized water may be supplied
directly to the reactor coolant system.

Although the CVS is not considered a safety related system
certain functions of the system are considered safety
related functions. The appropriate components have been
classified and designed as safety related. The safety
related functions provided by the CVS include containment
isolation of chemical and volume control system lines
penetrating containment, termination of inadvertent boron
dilution, and preservation of the Reactor Coolant System
(RCS) pressure boundary, including isolation of CVS letdown
from the RCS.-

APPLICABLE One of the initial assumptions in the analysis of an
SAFETY ANALYSES inadvertent boron dilution event (Ref. 1) is the assumption

that the increase in core reactisity, created by the
dilution event, can be detected by the source range
instrumentation. The source range instrumentation will then
supply a signal to the demineralized water isolation valves
in the CVS causing these valves to close and terminate the
boron dilution event. Thus the demineralized water
isolation valves are components which function to mitigate
an A00.

These valves satisfy Criterion 3 of the NRC Policy
Statement.

LC0 The requirement that at least two demineralized water
isolation valves be OPERABLE assures that there will be
redundant means available to terminate an inadvertent boron
dilution event.

(continued)
.
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CVS Isolation Valves
B 3.1.9

!

| BASES (continued) |

APPLICABILITY The requirement that at least two demineralized water
isolation valves be OPERABLE is applicable in MODES 1, 2, 3,
4, and 5 because a boron dilution event is considered
possible in these MODES, and the automatic closure of these
valves is assumed in the safety analysis.

|

| In MODES 1 and 2, the detection and mitigation of a boron
'

dilution event does not assume the detection of the event by
the source range instrumentation. In these MODES, the event
would be signalled by an intermediate range trip, a trip on

|

the Power Range Neutron Flux - High (low setpoint nominally
at 25% RTP), or Overtemperature delta T. The two

| demineralized water isolation valves' close automatically |
upon reactor trip.

l

In MODE 6, a dilution event is precluded by the requirement
.in LC0 3.9.2 to close, lock and secure at least one valve in !

| each unborated water source flow path.
i

I
,

ACTIONS A.1
i

| If only one demineralized water isolation valve is OPERABLE,
'

! the second valve must be restored to OPERABLE status in i

72 hours. The allowed Completion Time assures expeditious
,

action will be taken, and is acceptable because the safety l

function of automatically isolating the clean water source <

can be accomplished by the redundant isolation valve. |
.

B.1

If the Required Actions and associated Completion Time of
Condition A are not met, or if both CVS demineralized water
isolation valves are not OPERABLE (i.e., not able to be l;

! closed automatically), then the demineralized water supply ;
flow path to the RCS must be isolated. Isolation can be i

accomplished by manually isolating the CVS demineralized )
;

water isolation valve (s) or by positioning the 3-way blend
!valve to only take suction from the boric acid tank.
l

| Alternatively, the dilution path may be isolated by closing |
| appropriate isolation valve (s) in the flow path (s) from the '

'

demineralized water storage tank to the reactor coolant
system.

|

(continued)
,

|
|
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CVS Isolation valves
B 3.1.9

BASES

ACTIONS B.1 (continued)

The Action is modified by a Note allowing the flow path to
be unisolated intermittently under administrative controls.
These administrative controls consist of stationing a
dedicated operator at the valve controls, who is in
continuous communication with the main control room. In i

this way, the flow path can be rapidly isolated when a need
for isolation is indicated.

i

SURVEILLANCE SR 3.1.9.1 ,

I
REQUIREMENTS

Verification that the CVS demineralized water isolatiot,

valves are OPERABLE, by stroking each valve closed,
demonstrates that the valves can perform their safety
related function. The Frequency is in accordance with the
Inservice Testing Program.

REFERENCES 1. AP600 SSAR Chapter 15, " Accident Analysis."
.

l

|
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F,(Z) (F, Methodology)
B 3.2.1 :

B 3.2 POWER DISTRIBUTION LIMITS ~
1 |

-B 3.2.1. Heat Flux Hot Channel Factor (F,(Z)) (F, Methodology)!

BASES.

.

| BACKGROUND The purpose of the limits on the values of F,(Z) is to limit
j the local (i.e., pellet) peak power density. The value of
'

F,(Z) varies along'the axial height of the core (Z).

| F,(Z) is defined as the maximum local fuel rod linear power
| density divided by the average fuel rod linear power

density, assuming nominal fuel pellet and fuel rod
dimensions. Therefore, F,(Z) is a measure of the peak fuel

! pellet power within the reactor core.
|

During power operation with the On-line Power Distribution
Monitoring System (0PDMS) inoperable, the global power
distribution is limited by LC0 3.2.3, " AXIAL FLUX DIFFERENCE
(AFD)," and LC0 3.2.4, " QUADRANT POWER TILT RATIO (QPTR),"

L which are directly and continuously measured process 1

i variables. These LCOs along with LC0 3.1.6, " Control Bank l

Insertion Limits," maintain the core limits on power ,

distributions on a continuous basis. I
.

t

| F,(Z) varies with fuel loading patte'rns, control bank
insertion, fuel burnup, and changes in axial power i
distribution.

| With the OPDMS OPERABLE, peak kw/ft (Z) (which is |'

proportional to F,(Z)) is measured continuously. With the .

OPDMS inoperable,- F,(Z) is measured periodically using the
incore detector system. These measurements are generally!

! taken with the core at or near steady state conditions.

With the measured three dimensional power distributions, it
is possible to derive a measured value for F,(Z) with the
OPDMS inoperable. However, because this value repress.ts a
steady state condition, it does not include the variations
in the value of F,(Z) which are present during a
nonequilibrium situation such as load following. 1

1

To account for these possible variations, the steady state |
value of F,(Z) is adjusted by an elevation dependent factor J

to account for the calculated worst case transient
conditions. I

;

j (continued)
i
i

i
i
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F,(Z) (F Methodology)o

B 3.2.1

BASES |

BACKGROUND Core monitoring and control under nonsteady state
(continued) conditions and the OPDMS inoperable are accomplished by

operating the core within the limits of the appropriate
LCOs, including the limits on AFD, QPTR, and control rod
insertion.

APPLICABLE This LC0 precludes core power distributions i
SAFETY ANALYSES that violate the following fuel design criteria: '

a. During a loss of coolant accident (LOCA), the peak
cladding temperature must not exceed a limit of 2200*F
(Ref. 1);

b. During a loss of' forced reactor coolant flow accident,
there must be at least a 95% probability at a 95%
confidence level (the 95/95 DNB criterion) that the hot
fuel rod in the core does not experience a departure from
nucleate boiling (DNB) condition;

c. During an ejected rod accident, the energy
deposition to the fuel must not exceed 280 cal /gm

- (Ref. 2); and

d. The control rods must be capable of shutting down the
reactor with a minimum required SDM with the highest
worth control rod stuck fully withdrawn (Ref. 3).

Limits on F,(Z) ensure that the value of the initial total -

peaking factor assumed in the accident analyses remains
valid. Other criteria must also be met (e.g., maximum
cladding oxidr. tion, maximum hydrogen generation, coolable j
geometry, and long term cooling). However, the peak i
cladding temperature is typically most limiting.

F,(Z) limits assumed in the LOCA analysis are typically
limiting (i.e., lower than) relative to the F,(Z) assumed in
safety analyses for other postulated accidents. Therefore,
this LCO provides conservative limits for other postulated
accidents.

Fa(Z) satisfies Criterion 2 of the NRC Policy Statement.

(continued)
,

I
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' F,(Z) (F, Methodology) !

B 3.2.1 i

BASES (continued)

|

| 'LC0 The Heat Flux Hot Channel Factor, F,(Z), shall be limited by
the following relationships:

,

|

|. F,(Z) s CFO for P > 0.5 |
P

i

i F,(Z) s CF0 for P s 0.5 ;

0.5 l
j

where: CFQ is th'e F,(Z) limit at' RTP provided in the COLR, |

THERMAL POWER '

P=
RTP |

The actual values of CFQ are given in the C01.R; however, CFQ
is normally a number on the order of [2.60]. For the AP600,
the normalized F (Z) as a function of core height is 1.0. ;e

i

For RA0C operation, F,(Z) .is approximated by F6(Z) and F%(Z). "

Thus, both F6(Z) and.F1(Z) must meet the preceding limits on
Fo(Z).

.

An F8(Z) evaluation requires obtaining an incore flux map in ]
MODE 1. From the incore flux map results the measured value '

of F,(Z), called F%(Z) is obtained. Then,
,

FS(Z) - Fj(Z) * F%

where F % is a factor that accounts for fuel manufacturing
tolerances and flux map measurement uncertainty. F 9 is
provided in the COLR.

F8(Z) is an excellent approximation for F,(Z) when the !

reactor is at the steady state power at which the incore
flux map was taken. *

|

(continued)

i
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F (Z) (F Methodology) '

e o

B 3.2.1

BASES

LCO TheexpressionforF%(Z)is:
(continued)

F%(Z) - F6(Z) * W(Z)

where W(Z) is a cycle-dependent function that accounts for
power distribution transients encountered during normal
operation. W(Z) is included in the COLR.

The F,(Z) limits define . limiting values for core power
peaking that precludes peak cladding temperatures above
2200*F during either a large or small break LOCA.

This LC0 requires operation within the bounds assumed in the -

safety analyses. Calculations are performed in th< core
design process to confirm that the core can be conivolled in
such a manner during operation that it can stay within the
LOCA F,(Z) limits. If Fe(Z) cannot be maintained within the
LC0 limits, reduction of the core power is required.

Violating the LC0 limits for F,(Z) may result in an
unanalyzed condition while Fa(Z) is outside its specified
limits.

.

APPLICABILITY When the OPDMS is inoperable and core power distribution
parameters cannot be continuously monitored, it is necessary
to determine Fa(Z) on a periodic basis. Furthermore, the

,

Fa(Z) iimits must be maintained in MODE 1 to prevent core !
'power distributions from exceeding the limits assumed in the

safety analyses. Applicability in other MODES is not
required because there is either insufficient stored energy
in the fuel or insufficient energy being transferred to the
reactor coolant to require a limit on the distribution of
core power.

ACTIONS A.1

Reducing THERMAL POWER by 2: 1% of RTP for each 1% by which
F6(Z) exceeds its limit, maintains an acceptable absolute
power density. F8(Z) is F$(Z) multiplied by a factor
accounting for fuel manufacturing tolerances and flux map

(continued)
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F,(Z) (F Methodology)
B 3.2.1

i
BASES

.-

ACTIONS A.1 (continued) is ames 1

i

measurement uncertainties. F%(Z) .is the measured value of |
F,(Z).- The Completion Time of 1-+eur provides an acceptableg
time to reduce power in an orderly manner without allowing
the plant to remain outside the F8(Z) limit for an extended
period of time.

A.2
|
! A reduction of the Power Range Neutron Flux - High Trip

setpoints by a 1% for each 1% by which F[(Z) exceeds its !
limit is a conservative action for protection against the ;

consequences of severe transients with unanalyzed power '

| distributions. The Completion Time of 8 hours is sufficient
'
i

considering the sma:1 lik.elihood of a severe transient in;

[ this time period and the prompt reductior,in THERMAL POWER i

| in accordance with Required Action A.I.

A.3

! Reduction in the ' Overpower AT Trip setpoints by a 1% for I

each1%bywhichF6(Z)exceedsitslimitisaconservative.

action for protection against the consequences of severe
transients with unanalyzed power distributions. The
Completion Time of 72 hours is sufficient considering the
small likelihood of a severe transient in this time period
and the prompt reduction in THERMAL POWER in accordance with
Required Action A.I. .

A.4!

| Verification that F8(Z) has _been restored to within its
limit by performing SR 3.2.1.1 prior to increasing THERMAL!

| POWER above the limit imposed by Required Action A.1,
'

assures that core conditions during operation at higher
| power levels are consistent with safety analyses

assumptions.

B.1
|

| If it is found that the maximum calculated velue of F,(Z)
| which can occur during normal maneuvers, F$(Z), exceeds its
I specifiedlimits,thereexistsapotentialforF8(Z)to

become excessively high if a normal operational transient
!

(continued)

:

l
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F,(Z) (F, Methodology) |
B 3.2.1 1

.

-BASES

.

ACTIONS B.1 (continued)
1

occurs. Reducing the AFD by 2: 1% for each 1% by which |
!(Z) exceeds its limit within the allowed Completion Time

% 4 hours restricts the axial flux distribution such thato
even if a transient occurred, core peaking factors would not ,

be exceeded. j

C.1

If Required Actions A.1 through A.4 or B.1 cannot be met !
within their associated Completion Times, the plant must be l
placed in a MODE or condition in which the LCO requirements !
are not applicable. This is done by placing the plant in at i

least MODE 2 within gs.
This allowed Completion Time is reasonable based on i

'

operating experience regarding the amount of time it takes
to reach MODE 2 from full pc;.er operation in an orderly
manner without' challenging plant systems.

^

SURVEILLANCE SR 3.2.1.1 and SR 3.2.1.2 are modified by three Notes.
REQUIREMENTS The first two notes apply to the situation where the OPDMS

is inoperable at the beginning of cycle startup. Note 1
applies during the first power ascension after a refueling.
It states that THERMAL POWER may be increased until
an equilibrium power level has been achieved at which a
power distribution map can be obtained. This allowance is
modified, however, by one of the Frequency conditions that
requires verification that F8(Z) and F](Z) are within their
specified limits after a power rise of more than 10% of RTP
over the THERMAL POWER at which they were last verified to
be within specified limits. Because F8(Z) and F5(Z) could
not have previously been measured in this reload core, there
is a second Frequency condition, applicable for reload
cores, that allows a first power ascension after a refueling
upto75%ofRTPbeforethefirstdeterminationofF8(Z)is
required.

The second Note states that SR 3.2.1.1 and SR 3.2.1.2 are
not required to be performed prior to entry into MODE l'
because the plant must be in MODE 1 before the surveillance
can be performed.

(continued)
.
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F,(Z) (F Methodology)a
* B 3.2.1

; BASES

Y

I SURVEILLANCE The third Note applies to the situation where the OPDMS
] REQUIREMENTS becomes-inoperable while the plant is in MODE 1. Without

the continuous monitoring capability of the OPDMS, F, limits
. (continued) .

must be monitored on a periodic basis. The firsti
measurement must be made within 31 days of the most recenti

i date where the OPDMS data has verified peak kw/ft (Z) (and
j therefore also F,) to be within its limit. This is
1 consistent with the 31 day Surveillance Frequency.

SR 3.2.1.1

VerificationthatF6(Z)iswithinitsspecifiedlimits
; involves increasing the measured values of F6(Z) (i.e., -|
| Fj(Z)) to allow for manufacturing tolerance and measurement !

uncertaintiesinordertoobtainF6(Z). Spe . ifically, |:

| Fj(Z) = the measured value of F,(Z) obtained from incore flux
'

: map results and F6(Z) - Fj(Z) * F%. F6(Z) is then compared
to its specified limits.j

| ThelimittowhichF8(Z)iscomparedvariesinverselywith
power above 50% RTP.

Performing the Surveillance prior to exceeding 75% RTP*

assuresthattheF6(Z)limitwillbemetwhenRTPis-

j achieved because Peaking Factors generally decrease as power
level is increased.

:

j If THERMAL POWER has been increased by a:10% RTP since the
- last determination of F((Z), another ovaluation of this '

11
conditionsatthis]2(hoursafterachievingequilibrium

' ractor is required
j higher power level (to assure that F8(Z)

values are being reduced sufficiently with power increase to
stay within the LCO limits).

;

| The Frequency of 31 effective full power days (EFPDs) is
adequate for monitoring the change of power distributiond

i with core burnup because such changes are slow and well
i controlled when the plant is operated in accordance with

Technical Specifications.,

4

SR 3.2.1.2
|

The nuclear design process includes calculations which are
performed to determine that the core can be operated within
the F,(Z) limits. Because flux maps are taken in steady,

i

j (continued)
i
i

'
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F,(Z) (F, Methodology)
B 3.2.1

BASES
.

! SURVEILLANCE SR 3.2.1.2 (continued)
REQUIREMENTS

state conditions, the variations he power distribution
! resulting from normal operational maneuvers are not present

,

in the flux map data. These variations are, however,;

conservatively calculated by considering a wide range of
unit maneuvers in normal operation. The maximum peaking
factor increase over steady state values, calculated as a
function of core elevation, 7, is called W(Z). Multiplying
the measured total peaking factor, F6(Z), by W(Z) gives the

i maximum F,(Z) calculated to occur in normal operation, F{(Z).

The limit to which F](I) is compared varies inversely with
|

power.

|~
The W(Z) curve is provided in the COLR for discrete core

- elevations. F{(Z) evaluations are not applicable for the
following axial core regions, measured in percent of core
height:,

| a. Lower core region, from 0% to 15% inclusive; and
|

b. Upper core region, from 85% to 100% inclusive..

The top and bottom 15% of the core are excluded from the
| evaluation because of the difficulty of making a precise

measurement in these regions and because of the low
probability that these regions would be more limiting than
the safety analyses.

This Surveillance has been modified by a Note, which may
require that more frequent surveillances be performed. If

F](Z) is evaluated and found to be within its limit, an
evaluation of the expression below is required to account
for any increase to F](Z) which could occur and cause the

| F,(Z) limit to be exceeded before the next required F,(Z)
evaluation. If the two most recent Fa(Z) evaluations show an
increase in FS(Z), it is required to meet the F,(Z) limit
with the last F{(Z) increased by a factor of [1.02] or toi

! evaluate F,(Z) more frequently, each 7 EFPDs. These
alternative requirements will prevent F,(Z) from exceeding
its limit for any significant period of time without
detection.

| (continued)
:

!
!
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F,(2) (F, Methodology) |
B 3.2.1 j

| BASES
,

l

SURVEILLANCE SR 3.2.1.2 (continued)
REQUIREMENTS

Performing the Surveillance in MODE 1 prior to exceeding 75%
of RTP ensures that the F,(Z) limit will be met when RTP is
achieved, because peaking factors are generally decreased as

| power level is increased.
|

1
| The Surveillance Frequency of 31 EFPDs is adequate to

monitor the change of power distribution because such a'

change is sufficiently slow, when the plant is operated in
accordance with Technical Specifications, to preclude the ;

occurrence of adverse peaking factors between 31 EFPD i

Surveillances. The Surveillance may be done more frequently
if required by the results of Fo(Z) evaluations.

F,(Z) is verified at power increases of at least 10% R
above the THERMAL POWER of its last verification, ours
after achieving equilibrium conditions, to assure t t F,(Z)
will be within its limit at higher power levels.

1

REFERENCES 1. 10 CFR 50.46, " Acceptance Criteria for Emergency Core.

Cooling Systems for Light Water Nuclear Power i
Reactors," 1974.

2. Regulatory Guide 1.77, Rev. O, " Assumptions Used for
Evaluating a Control Rod Ejection Accident for
Pressurized Water Reactors," May 1974.

3. 10 CFR 50, Appendix A, GDC 26.

.

|
,
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i Flu
B 3.2.2

! B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (F$g)
,

'

:

. BASESr

:- ,

I BACKGROUND The purpose of this LCO is to establish limits on the power
i density at any point in the core so that the fuel design

criteria are not exceeded and the accident analysis
: assumptions remain valid. The design limits on. local

(pellet) and integrated fuel rod peak power density are
,

expressed in terms of hot channel factors. Control of the-

core power distribution with respect to these factors
:; assures that local conditions in the fuel rods and coolant
i channels do not challenge core integrity at any location
; during either normal operation or a postulated accident

analyzed in the safety analyses.

F$g is defined as the ratio of the integral of
i the linear power along the fuel rod with the highest
i integrated pgwer to the average integrated fuel rod power.
| Therefore, Fan is a measure of the maximum total power
j produced in a. fuel rod.

{ F$s is sensitive to fuel loading patterns, bank insertion
and fuel burnup. F5s typically-increases with control bank

j insertion and typically decreases with fuel burnup.
i

WiththeOn-linePogerDistributionMonitoringSystem3

j (0PDMS) OPERABLE, Fan is determined continuously by the
! OPDMS. When the OPDMS is inoperable, fin is not directly
i measurable but is inferred from a power distribution map
i obtained with the incore detector system. Specifically, the
| results of the three dimensional power distribution map are
; analyzedtodetermineFlg. This factor is calculated at
j

. least every 31 effective full power days (EFPDs). Also,
.

j. during power operation with the OPDMS inoperable, the global
i power distribution is monitored by LC0 3.2.3, " AXIAL FLUX
i DIFFERENCE (AFD)," and LCO 3.2.4, " QUADRANT POWER TILT RATIO

(QPTR)," which are directly and continuously measured
: process variables,
i
: The COLR provides peaking factor limits that ensure that the
: design basis value of the departure from nucleate boiling
] (DNB) is met for normal operation, operational transients,

!

| (continued)

i
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:
. F{n
B 3.2.2 '

;

|-
BASES

i

BACKGROUND and any transient condition arising from events of moderate*

(continued) frequency. The DNB design basis precludes DNB and is met by '

limiting the minimum local DNB heat flux ratio. Transient
; eventsthatmaybeDNBlimitedareassumedtobeginwithaFIa .

| that satisfies the LCO requirements.

) Operation outside the LCO limits may produce unacceptable
; ;

consequences if a DNB limiting event occurs. The DNB design
; basis ensures that there is no overheating of the fuel that
i results in possible cladding perforation with the release of
j fission products to the reactor coolant.
e

i
j

APPLICABLE Limits on' F$g prevent core power distributions from,

i SAFETY ANALYSES occurring which would exceed the following fuel design
j. limits: i

! a. There must be at least a 95% probability at a 95%
.

| confidence level (the 95/95 DNB criterion) that the
'

i hottest fuel rod in the core does not experience a DNB
condition;

I -

; b. During a large break loss of coolant accident (LOCA), the
; peak cladding temperature (PCT) must not exceed 2200*F;
! c. During an ejected rod accident, the energy deposition to

the fuel must not exceed 280 cal /gm (Ref.1); and4

U

! d. Fuel design limits required by GDC 26 (Ref. 2) for the
! condition when the control rods must be capable of
j shutting down the reactor with a minimum required SDM
j with the highest worth control rod stuck fully withdrawn.

; For transients that may be DNB limited, the Reactor Coolant '

;
System (RCS) flow and F5s are the core parameters of most
importance. The limits on Fly ensure that the DNB design

! basis is met for normal operation, operational transients,
; and any transients arising from events of moderate
[ frequency. The DNB design basis is met by limiting the

.

I

!

!
:

1

(continued)

!
!
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F{g
B 3.2.2

.

BASES

! APPLICABLE minimum DNB ratio (DNBR) to the 95/95 DNB criterion. This
SAFETY ANALYSES value provides a high degree of assurance that the hottest ,

(continued) fuel rod in the core will not experience a DNB.

The allowable F$n limit increases with decreasing power
level. This functionality in FIs is included in the
analyses that provide the Reactor Core Safety Limits (SLs)
of SL 2.1.1. Therefore, any DNB events in which the *

calculation of the core limits is modeled implicitly use
this variable value of F$g in the analyses. Likewise, all

transients that may be DNB limited are assumed to begin with
aninitialF$n as a function of power level defined by the
COLR limit equation.

The'LOCA safety' anal'ysis indirectly models F$g as an input
parameter. The Nuclear Heat Flux Hot Channel Factor (Fo(Z))
and the axial peaking factors are inserted directly into the
LOCA safety analyses that verify the acceptability of the
resulting peak cladding temperature (Ref. 3).

The fuel is protected in part by Technical Specifications,
which provide assurance that the_ initial conditions assumed,

in the safety and accident analyses remain valid._ With the
OPDMS OPERABLE, peak kw/ft(Z) and Fag are directly
monitored. Should the OPDMS become inoperable, the
following LCOs assure that the conditions assumed for the
safety analysis remain valid: LC0 3.2.3, " AXIAL FLUX
DIFFERENCE (AFD)," LC0 3.2.4, " QUADRANT POWER TILT RATIO

,

(QPTR)," LC0 3.1.6, " Control Bank Insertion Limits," LC0
3.2.2, " Nuclear Enthalpy Rise Hot Channel Factor (F$g)," and
LCO 3.2.1, " Heat Flux Hot Channel Factor (Fo(Z))."

'
When the OPDMS is not available to measgre power
distribution parameters continuously, Fan and F,(Z) are

- measured periodically using the incore detector system.
Measurements are generally taken with the core at, or near,
steady-state conditions. Without the OPDMS, core monitoring
and control under transient conditions (Condition 1 events)
are accomplished by operating the core within the limits of
the LCOs on AFD, QPTR, and Bank Insertion Limits.

F$g satisfies Criterion 2 of the NRC Policy statement.

(continued)
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F%n
B 3.2.2

i

!
'

BASES (continued)

'
LC0 F5w shall be maintained within the limits of the

relationship provided in the COLR. -

The F$g limit identifies the coolant flow channel with the
maximum enthalpy rise. This channel has the least heat
removal capability and thus the highest probability for a |

| DNB.
| l

The limiting value of F$u, described by the equation
contained in the COLR, is the design radial peaking factor
used in the unit safety analyses.

A power multiplication factor in this equation includes an
! additional margin for higher radial peaking from reduced !

thermal feedback and greater control rgd insertion at low i;

|_ power levels. The limiting value of Fag is allowed to
| increase (0.3%) for every 1% RTP reduction in THERMAL POWER.
l

l ,

l

j APPLICABILITY When the OPDMS is inoperable and core power distribution
parameters cannot be continuously monitored, it is necessary'

^

to monitor F,(Z) on a periodic basis. Furthermore,F$g
limits must be maintained in MODE 1 to preclude core power
distributions from exceeding the fuel design limits for DNBR
and peak cladding temperature PCT. Applicability in other

i modes is not required because there is either insufficient
'

stored energy in the fuel or insufficient energy being
transferred to the coolant to require a limit on the
distribution of core power. Spegifically, the design bases

'

events that are sensitive to Fan in other modes (MODES 2
through 5) have significant mar
thereisnoneedtorestrictF$gintoDNB,andtherefore,| a in these modes.

.

ACTIONS A.I.1
4

With F$g $n to within its limits.exceeding its limit, the unit is allowed / hours to
restore F This restoration may, for
example, involve realigning any misaligned rods or reducing
powerenoughtobringF$n within its power-dependent limit.

t

4

; (continued)
1

y
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F!n
B 3.2.2'

BASES

ACTIONS A.l.1 (continued),
,

f When the F$s limit is exceeded, it is not likely that the j

f DNBR limit would be-violated in steady state operat[on,
since events that could significantly perturb the Fan value l

(e.g., static control rod misalignment) are considered in j

the safety analyses. However, the DNBR limit may be
violated if a DNR imiting event' occurs. Thus, the allowedy
CompletiopTime off hours provides an~ acceptable time to
restore Fan'to within'its limits without' allowing the plant
toremainoutsideFInlimitsforanextendedperiodoftime.

''Condition A is modified by a Note that requires that~
Required Actions A.2 and A.3 must be completed whenever
Condition A'is entered. Thus, if power is not reduced / y

.

'
because this Required Action is completed within the E hour

. 'timeperiod,RequiredActionA.2wouldngverthelessre, quire
another measurement and calculation of F n within 24 hoursa
in accordance with SR 3.2.2.1.

However,ifpowerwerereducedbelow50%RTP,Requiged
Action A.3 requires-that another determination of Fan must
be done prior to exceeding 50% RTP, prior to exceeding

,

75% RTP, and within 24 hours after reaching or exceeding
95% RTP. In addition, Required Action A.2 would be
performed if power ascension were delayed past 24 hours. ;

A.I.2.1 and A.I.2.2

If the value of Flu is not restored to within its specified I
limit either by adjusting a misaligned rod or by reducing |.

THERMAL POWER, the alternative option is to reduce THERMAL
POWER to < 50% RTP in accordance with Required
Action A.I.2.1 and reduce the Power Range Neutron
Flux - High to 1 55% RTP in accordance with Required
Action A.l.2.2. The reduction in trip setpoints ensures
that continuing operation remains at an acceptable low power

Y_
level yith adequate DNBR margin. The allowed Completion
ilmeofjEhoursforRequiredActionA.1.2.1isconsistent
with those specified in Required Action A.I.1 and provides
an acceptable time to reach the required power level from
full power operation without allowing the plant to remain in
an unacceptable condition for an extended period of time.
The Completion Time of F hours for Required Actions A.1.1
and A.1.2.1 are not addi ive.

f
(continued)

s
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F{g
B 3.2.2

BASES

ACTIONS A.I.2.1 and A.I.2.2 (continued) S'

The allowed Completion Time of rs to reset the trip
setpoints per Required Action A.I.2.2 recognizes that, once
power is reduced, the safety analysis assumptions are
satisfied'and there is no urgent need to reduce the. trip
setpoints. This is a sensitive operation that may cause an
inadvertent reactor trip. *

-

A.2

Once the power level has been reduced to < 50% RTP per

mustbeobtainedandthemeasuredvalueofF(SR3.2.2.1)
Required Action A.1.2.1, an incore flux map

an verified not
I to exceed the allowed limit at the lower power level. The

| unit is provided 16 additional. hours to perform this task
! - over and above the 8 hours allowed by either Action A.I.1 or

Action A.I.2.1. The Completion. Time of 24 hours is
acceptable because of the increase in the DNB margin, which
is obtained at lower power levels, and the' low probability
of having a DNB limiting event within this 24 hour period.
Additionally, ope' rating experience has indicated that this
Completion Time is sufficient to obtain the incorg flux map,-

perform the~ required calculations, and evaluate Fan.

A.3

Verification that Fly is within its specified limits after
anouto{limitoccurrenceassuresthatthecausethatled

-

to the Fan exceeding its limit is corrected, and that
subsequentoperationwillproegedwithintheLC0 limit.This
Action demonstrates that the Fan limit is within the LC0
limits prior to exceeding 50% of RTP, again prior to
exceeding 75% RTP, and within 24 hours after THERMAL POWER
is > 95% RTP.

.

This Required Action is modified by a Note, that states that
THERMAL POWER does not have to be reduced prior to
performing this action.

B.1

When Required Actions A.l.1 through A.3 cannot be completed
within their required Completion Times, the plant must be

i

j (continued)
;

i
!

h AP600 B 3.2-15 08/96 Amendment 0

- - . _ - __ . _. . - _ . . _ - _ . _



. _ . _ _ _ m. - ._ _.__ _ _ - . . _ . _ . _ . _ . . _ - _ _ _ _ _ _ _

-

F!n ,

B 3.2.2 |

:
!.

| BASES

ACTIONS B.1 (continued) 6

placed in a mode -/ i

which the LCO requirements are not '

applicable. Th is done by placing the plant in at least
MODE 2 within hours. The allowed Completion Time of3
8 hours is reasonable, based on operating experience 1

( regarding the time required to reach MODE 2 from full power
conditions in an orderly manner without challenging plant
systems.

|- >

| SURVEILLANCE SR 3.2.2.1
|- REQUIREMENTS

When the OPDMS is OPERABLE,'the value of Fly is directly and
continuouspmonitored. With the OPDMS inoperable, the
value of Fag is determined by usins, the incore detector
system to obtain a flux distribution map. A data reduc
computer program then calculates the maximum value of Fgion; ag

L fgom the measured flux distributions. The measured value of
L Fag must be multiplied by a measurement uncertainty factor

L beforemakingcomparisonstotheF$glimit.
.

After each refueling, with the OPDMS inoperable, fig must be!

j determinedprigrtoexceeding75%RTP. This requirement
ensures that Fag limits are met at the beginning of each'

| fuel cycle.
1

With the OPDMS inoperable, the 31 EFPDs Frequency is |
acceptable because the power distribution will change I
relatively slowly over this amount of fgel burnup. This

| Frequency is short enough so that the F g limit will not be-

a'

exceeded for any significant period of operation.

L REFERENCES 1. Regulatory Guide 1.77, Rev. O, May 1979.

2. 10 CFR 50, Appendix A, GDC 26.
1

| 3. 10 CFR 50.46, " Acceptance Criteria for Emergency Core i
.

| Cooling Systems for Light Water Nuclear Power Reactors." '

I

t

i.
|

I
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AFD (RAOC Methodology) i

B 3.2.3 i

B 3.2 POWER DISTRIBUTION LIMITS
1

B 3.2.3 AXIAL FLUX DIFFERENCE (AFD) (Relaxed Axial Offset Control (RAOC) |

Methodology) ;

1

|

BASES l

L BACKGROUND The purpose of this LCO is to establish limits on the values .

! of the AFD in order to limit the amount of axial power I

distribution skewing to either the top or bottom of the core
when the On-Line Power Distribution Monitoring System,

| (0PDMS) is inoperable. By limiting the amount of power
| distribution skewing, core peaking factors are consistent
i with the assumptions used in the safety analyses. Limiting .,

| power distribution skewing over time also minimizes ~the
xenon distribution skewing which is a significant factor in
axial power distribution control.

,

RAOC is a calculational procedure which defines the allowed
u operational space of the AFD versus THERMAL POWER. The AFD
!- limits are selected by considering-a range of axial xenon
| distributions that may occur as a result of large variations
'

of the AFD. Subsequently, power peaking factors and power
distributions are examined to assure that the loss of-

i coolant accident (LOCA), loss of flow accident, and-

anticipated transient limits are met. Violation of the AFD
,

; limits invalidate the conclusions of the accident and i

| transient analyses with regard to fuel cladding integrity. J

Although the RAOC defines limits that must be met to satisfy|

| safety analyses, typically, without the OPDMS, an operating
; scheme, Constant Axial Offset Control (CAOC), is used to -

control axial power distribution in day-to-day operation
(Ref. 1). CAOC requires that the AFD be controlled within a
narrow tolerance band around a burnup-dependent target to
minimize the variation of axial peaking factors and axial,

| xenon distribution during unit maneuvers.

| The CAOC operating space is typically smaller and lies
within the RAOC operating space. Control within the CAOC

! operating space constrains the variation of axial xenon
! distributions and axial power distributions. RA0C
| calculations assume a wide range of xenon distributions and
i then confirm that the resulting power distributions satisfy

the requirements of the accident analyses.
I
i

(continued)
-

s
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B 3.2.3
,

!

BASES (continued)

APPLICABLE The AFD is a reasure of the axial power distribution skewing
SAFETY ANALYSES to either_ the top or bottom half of the core. The AFD is

sensitive to many core related parameters such as control
bank positions, core power level, axial burnup, axial xenon
distribution, and, to a lesser extent, reactor coolant "|
temperature and boron concentration. |

The allowed range of the AFD is used in the nuclear _ design
process to confirm that operation within these limits
produces-core peaking factors and axial power distributions

|that meet- safety analysis requirements.

Three dimensional power distribution calculations are
performed to demonstrate that normal operation power shapes
are acceptable-for the LOCA, the loss of flow accident, and
for initial conditions of anticipated transients. The
tentative limits are adjusted as necessary to meet the
safety analysis requirements.

With the OPDMS inoperable, the limits on the AFD ensure that
the Heat Flux Hot Channel Factor (F,(Z)) is.not exceeded-
during either normal operation or in the event of xenon
redistribution following power changes. The limits on the
AFD also restrict the range of power distributions that are*

used as initial conditions in the analyses of Condition 2,
3, or 4 events. This ensures that the fuel cladding
integrity is maintained for these postulated accidents. The
most important Condition 4 event is the LOCA. The most
important Condition 3 event is the loss of flow accident.
The most important Condition 2 events are uncontrolled bank
withdrawal and boration or dilution accidents. Condition 2
accidents simulated to begin from within the AFD limits are
used to confirm the adequacy of the Overpower AT and
Overtemperature AT trip setpoints.

The limits on the AFD satisfy Criter' ion 2 of the NRC Policy |
Statement. i

LCO The shape of the power profile in the axial (i.e., the
vertical) direction is largely under the control of the ,

Joperator through the manual operation of the control banks
or automatic motion of control banks. The automatic motion

(continued)
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AFD (RA0C Methodology)
B 3.2.3

BASES

|
| LCO of the control banks is in response to temperature
| (continued) deviations resulting from manual operation of the

Chemical and Volume Control System (CVS) to change boron
concentration or from power level changes.

| Signals are available to the operator from the Protection
| and Safety Monitoring System (PMS) excore neutron detectors i

(Ref. 3). Separate signals are taken from the top and !
!

bottom detectors. The AFD is defined as the difference in i

normalized flux signals between the top and bottom excore !
detectors in each detector well. For convenience, this flux l
difference is converted to provide flux difference units |

| expressed as a percentage and labeled as %A flux or %AI. i
! !

The AFD limits are provided in the COLR. Figure B 3.2.3-1 l
shows typical RAOC AFD limits. The AFD limits for RAOC do 1

,

not depend on the target flux difference. However, the|
! target flux differcnce may be used to minimize changes in
| the axial power distribution.
!

| Violating this LC0 on the AFD, with the OPDMS inoperable,
; could produce unacceptable consequences if a condition 2, 3

or 4 event occurs while the AFD is outside its specified
limits.*

'

;

I |
! |

APPLICABILITY The AFD requirements are applicable in MODE 1 greater than j
or equal to 50% RTP where the combination of THERMAL POWER l
and core peaking factors are of primary importance in safety 1

| analysis. ,

1

For AFD limits developed using RAOC methodology, the value
! of the AFD does not affect the limiting accident

consequences with THERMAL POWER < 50% RTP and for lower
operating power MODES. With the OPDMS inoperable, it is

| - necessary to monitor AFD via the excore detectors to ensure
that it remains within the RAOC limits.

|

|

ACTIONS A.1

Required Action A.1 requires a THERMAL POWER reduction to
< 50% RTP. This places the core in a condition where the

1

4

(continued)
,
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AFD (RA0C Methodology)
B 3.2.3

BASES (continued),
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Figure B 3.2.3-1 (Page 1 of 1)

Axial Flux Difference Limits as a Function
of RATED THERMAL POWER

(continued)
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AFD (RAOC Methodology)'-

.B 3.2.3
,

|
! BASES
!

ACTIONS A.1 (continued) 38 MW"7ESf
,

1

value of the AFD is not important in tp applicable safety
analyses. A Completion Time of-i nourgis reasonable, based

'ion operating experience, to reach 50% RTP without
challenging plant systems. j

1

SURVEILLANCE SR 3.2.3.1
REQUIREMENTS

The AFD is monitored on an automatic basis using the
,

computer which has an AFD monitor alarm. The computer i
determines-the 1 minute average of each of the OPERABLE '

excore detector outputs and provides an alarm message
immediately if the AFD for two or more OPERABLE excore
channels is outside its specified limits..

lThis surveillance verifies that the AFD, as indicated by the
PMS excore channel,.is within its'specified limits and
consistent with the status of the AFD monitor alarm. With
the AFD monitor alarm inoperable, the AFD is monitored every
hour to detect operation outside its limit. The Frequency

-

of I hour.is based on operating experience regarding the
amount of time required to vary the AFD, and the fact that
the AFD is closely monitored. With the AFD monitor alarm
OPERABLE, the Surveillance Frequency of 7 days.is adequate
considering that the AFD is monitored by a computer and any
deviation from requirements is alarmed.

1

1

REFERENCES 1. WCAP-8403, " Power Distribution Control and Load Following )Procedures," Westinghouse Electric Corporation, September <

1974.

- 2. R.W. Miller et al., " Relaxation of Constant Axial Offset
Control: F, Surveillance Technical Specification,"

,

WCAP-10217, June 1983, i

3. AP600 SSAR, Chapter 15, " Accident Analysis."

,

%
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B 3.2.'

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.4 QUADRANT POWER TILT RATIO (QPTR)

1

BASES

BACKGROUND With the OPDMS inoperable, the QPTR limit ensures that the
gross radial power distribution remains consistent with the
design values used in the safety analyses. Precise radial
power distribution measurements are made during startup
testing, after refueling, and periodically during power
operation.

The power density at any point in the core must be limited
sa that the fuel design criteria are maintained. With the
OPDMS OPERABLE, the , peak kw/ft(Z) is continuously and
directly monitored. With the OPDMS inoperable, LCO 3.2.3,
" AXIAL FLU). DIFFEREllCE (AFD)," LC0 3.2.4, " QUADRANT POWER
TILT RATIO (QPTR)," and LC0 3.1.6, " Control Rod Insertion
Limits," provide limits on process variables that
characterize and control the three dimensional power
distribution of the reactor core. Control of these
variables ensures that the core operates within the fuel
design criteria and that the power distribution remains
within the bounds used in the safety analyses.^

APPLICABLE This LC0 precludes core power distributions from occurring
SAFETY ANALYSES which would violate the following fuel design criteria:

.

a. During a large break loss of coolant accident (LOCA), the
peak cladding temperature (PCT) must not exceed 2200*F
(Ref. 1);

b. During a loss of forced reactor coolant flow accident, '

there must be at least a 95% probability at a 95%
confidence level (the 95/95 departure from nucleate
boiling (DNB) criterion) that the hot fuel rod in the
core does not experience a DNB condition;

c. During an ejected rod accident, the energy deposition to
the fuel must not exceed 280 cal /gm (Ref. 2); and

(continued)
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QPTR
B 3.2.4

|

BASES

|-

! APPLICABLE d. The control rods must be capable of shutting down the
i SAFETY ANALYSES reactor with a minimum required SDM with the highest

~

| (continued) worth control rod stuck fully withdrawn (Ref. 3).

The LC0 limits on the AFD, the QPTR, the Heat Flux
| Hot Channel Factor (F,(Z)), the Nuclear Enthalpy Rise Hot

Channel Factor (F!n), and control bank insertion are
established to preclude core power distributions from
occurring which would exceed the safety analyses limits.

Should the OPDMS become inoperable, the QPTR limits ensure
thatFlu and F,(Z) remain below their limiting values by

,

| preventing an undetected change in the gross radial power
distribution.

InMODE1,withtheOPDMSinoperable,theFlu and F,(Z)
limits must be maintained to preclude core power
' distributions from exceeding design limits assumed in the'

safety analyses.

The QPTR satisfies Criterion 2 of the NRC Policy Statement.

.

LCO The QPTR limit of 1.02, where corrective action is required,
provides a margin of protection for both the DNB ratio !
(DNBR) and linear heat generation rate contributing to |
excessive power peaks resulting from X-Y plane power tilts. |

A limiting QPTR of 1.02 can be, tolerated before the margin
,

for uncertainty in F,(Z) and Fan is possibly challenged.
1

APPLICABILITY The QPTR limit must be maintained in MODE 1 with THERMAL
POWER > 50% RTP to preclude core power distributions from
exceeding the design limits. With the OPDMS inoperable, a .

continuous on-line indication of core peaking factors is not
available. Therefore, QPTR must be monitored and the limits
on QPTR ensure that peaking factors will be within design,

limits.

:

| (continued)

i
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QPTR
B 3.2.4

BASES,

APPLICABILITY Applicability in MODE 1 s 50% RTP and in other MODES is
(continued) not required because there is either insufficient stored

energy in the fuel or insufficient energy being transferred.

to the reactor coolant to require the implementation of a
QPTR limit on the distribution of core power. The QPTR
limitinthesegonditionsis,therefore,notimportant.,

Note that the Fan and F,(Z) LCOs still apply, but allow,

progressively higher peaking factors at 50% RTP or lower.
:
4

ACTIONS A.1

With the QPTR exceeding its limit, and the OPDMS inoperable,-

a power level reduction of 3% RTP for each 1% by which the
'

QPTR exceeds 1.00 is a conservative tradeoff of total core
power with peak linear power. The Completion Time of4

2 4 hours allows sufficient time to identify the cause and
'

correct the tilt. Note that the power reduction itself may
cause a change in the tilted condition.

; A.2

: After completion of Required Action A.1, the QPTR alarm may
be in its alarmed state. As such, any additional changes in,

the QPTR are detected by requiring a check of the QPTR once| Ip pep p hours thereafter. If the QPTR continues to increase,i

THERMAL POWER has to be reduced accordingly. A 24 hour'

Completion Time is sufficient because any additio 1 change
in QPTR would oe relatively slow.

I?-
A.3

|
i. ThepeakingfactorsF$w and F,(Z) are of primary importance

in assuring that the power distribution remains consistent
withtheinitialcogditionsusedinthesafetyanalyses.
Performing SRs on Fan and F,(Z) within the Completion Time,

of 24 hours ensures that these primary indicators of power
distribution are within their respective limits. A
Completion Time of 24 hours takes into consideration the

i rate at which peaking factors are likely to change, and the
time required to stabilize the plant and perform a flux map.
If these peaking factors are not within their limits, the
Required Actions of these.Surveillances provide an
appropriate response for the abnormal condition. If the
QPTR remains above its specified limits, the peaking factor
surveillangesarerequiredeach7daysthereafterto
evaluate F n and F,(Z) with changes in power distribution.a

(continued)
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B 3.2.4

BASES

ACTIONS A.3 (continued)

Relatively small changes are expected due to either burnup
and xenon redistribution or correction of the cause for
exceeding the QPTR limit.

A.4

AlthoughF5u and F,(Z) are of primary importance as initial
conditions in the safety analyses, other changes in the
power distribution may occur as the QPTR limit is exceeded
and may have an impact on the validity of the safety
analysis. A change in the power distribution can affect
such reactor parameters as bank worths and peaking factors
for rod malfunction accidents. When the QPTR exceeds its
limit, it does not necessarily mean a safety concern exists.
It does mean that there is an indication of a change in the
gross radial power distribution that requires an
investigation and evaluation that is accomplished by
examining the incore power distribution. Specifically, the
core peaking factors and the quadrant tilt must be evaluated
because they are the factors which best characterize the
core power distribution. This re-evaluation is required to'

assure that, before increasing THERMAL POWER to above the
,

limit of Required Action A.1, the reactor core conditions
are consistent with the assumptions in the safety analyses.

A.5

If the QPTR has exceeded the 1.02 limit and a.re-evaluation
of the safety analysis is completed and shows that safety

,

requirements are met, the excore detectors are recalibrated
to show a zero QPTR prior to-increasing THERMAL POWER above
the limit of Required Action A.I. This is done
to detect any subsequent significant changes in QPTR.

Required Action A.5 is modified by a Note thich states that
the quadrant power tilt
the re-evaluation of the(QPT) is not zeroed out until after

j
' safety analysis has determined that

core conditions at RTP are within the safety analysis
3assumptions (Required Action A.4 . This Note is intended to |

prevent any ambiguity about the r)equired sequence of
actions.

A.6

Once the flux tilt is zeroed out (Required Action A.5 is
performed), it is acceptable to return to full power

(continued)
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QPTR l
B 3.2.4

; !

BASESt ;
1

|

ACTIONS A.6 (continued) I
|

operation. However,-as an added check that the core power
distribution at RTP is consistent with the safety

analysisassum>tions,RequiregActionA.6 requires
verification t1at F,(Z) and F n are within their specifieda
limits within 24 hours of reaching RTP. As an added

_ precaution, if the core power does not reach RTP within
24 hours, but is increased slowly, then the peaking factor
surveillances must be performed within 48 hours of the time
when the ascent to power was begun. These Completion Times
are intended to allow adequate time to increase THERMAL
POWER to above the limit of Required Action A.1, while not
permitting the core to remain with unconfirmed power
distributions for extended periods of time.

Required Action A.6 is modified by a Note that states that
the peaking factor surveillances may only be done after the
excore detectors have been calibrated to show zero tilt
(i.e., Required A: tion A.5). The intent of this Note is to'

have the peaking factor surveillances performed at o)erating
power levels, which can only be accomplished after tie
excore detectors are calibrated to show zero tilt and the
core returned to power.

.

B _. _1

If Required Actions A.1 through A.6 are not completed
within their associated Completion Times, the unit must be
brought to a MODE or condition in which the requirements do
not apply. To achieve the status, THERMAL POWER must be
reduced to < 50% RTP within 4 hours. The allowed Completion

4 Mime ofjf hours is reasonable based on operating experience
regarding the amount of time required to reach the reduced
power level without challenging plant systems.

SURVEILLANCE SR 3.2.4.1-
REQUIREMENTS

SR 3.2.4.1 is modified by a Note that allows QPTR to be
calculated with three power range channels if THERMAL POWER |

is < 75% RTP and one power range channel is inoperable.

This Surveillance verifies that the QPTR as indicated by the
Protection and Safety Monitoring System (PMS) excore
channels is within its limits. The Frequency of 7 days when
the QPTR alarm is OPERABLE is acceptable because of the low
probability that this alarm can remain inoperable without
detection.

(continued)
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B 3.2.4 i

BASES. j

SURVEILLANCE SR 3 . 2 . 4 .1_ (continuedL
REQUIREMENTS /Z-

When the QPTR a is inoperable, the Frequency is i
increased to hours. This frequency is adequate to detect '

any relatively slow changes in QPTR, because, for those
causes of QPTR that occur quickly (a dropped rod), there
will typically be other indications of abnormality that

,

prompt a verification of core power tilt. 1

SR 3.2.4.2
1

This Surveillance is modified by a Note, that states that it
is required only when one power range channel is inoperable
and the THERMAL POWER is a: 75% RTP. -

1

With an PMS power range channel inoperable, tilt monitoring
for a portion of the reactor core becomes degraded. Large
tilts would likely be detected with the remaining channels,
but the capability for detection of small power tilts in

7 some quadrats is decreased. Performing SR 3.2.4.2 at aI ,_ trequency of p ours provides an accurate alternative means
for assuring that any tilt remains within its limits.

I
For purposes of monitoring the QPTR when one power range i

channel is ino)erable, the incore detectors are used to-

confirm that tie normalized symmetric power distribution is
acceptable.-

With the OPDMS and one PMS channel inoperable, the 1
surveillance of the incore power distribution on a hour
basis is sufficient to maintain peaking factors within their
normal limits, especially, considering the other LCOs and
ACTIONS required when the OFCMS is out of service.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 60.46,
" Acceptance Criteria for Emergency Core Cooling Systems
for Light Water Nuclear Power Reactors."

2. Regulatory Guide 1.77, Rev. O, " Assumptions Used for
Evaluating a Control Rod Ejection Accident for
Pressurized Water Reactors," May 1974.

3. Title 10, Code of Federal Reguiations, Part 50,
Appendix A. " General Design Criteria for Nuclear Power
Plants," GDC 26, " Reactivity Control Systein Redundancy
and Capability."

8
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OPDMS-Monitored Power Distribution Parameters
B 3.2.5

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.5 OPDMS-Monitored Power Distribution Parameters

BASES
,

,

BACKGROUND The On-line Power Distribution Monitoring System (0PDMS) for
the AP600 is an advanced core monitoring and support package.
The OPDMS has the ability to continuously monitor core power
distribution parameters.i

The purpose of the limits on the OPDMS monitored power
distribution parameters is to provide assurance of fuel
integrity during Conditions I (Normal Operation) and II
(incidents of Moderate Frequency) events by: (I) not
exceeding the minimum departure from boiling ratio (DNBR) in
the core, and (2) limiting the fission gas release, fuel
pellet temperature, and cladding mechanical properties to
within assumed design criteria. In addition, limiting the
peak linear power density during Condition I events provides
assurance that the initial conditions assumed for the LOCA
analyses are met and the peak cladding temperature (PCT)
limit of 2200*F is not exceeded.

The definition of certain quantities used in these*

specifications are as follows:

Peak kw/ft(Z) Peak linear power density (axially
dependent) as measured in kw/ft. j

l

FA Ratio of the integral of linear power
along the rod with the highest integrated
power to the average rod power. l

Minimum DNBR Minimum ratio of the critical heat flux 1

to actual heat flux at any point in the
reactor that is allowed in order to .

Iassure that certain performance and
safety criteria requirements are met over
the range of plant conditions.

By continuously mor.itoring the core and following its actual
operation, it is possible to significantly limit the adverse
nature of power distribution initial conditions for
transients which may occur at any time,

n.;-
(continued)

.
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OPDMS-Monitored Power Distribution Parameters |
B 3.2.5 |

l

BASES (continued)
|
1

!APPLICABLE The limits on the above parameters preclude core power
'

SAFETY distributions from occurring which would violate the
ANALYSES following fuel design criteria: ;

a. During a large break loss of coolant accident (LOCA), the
PCT must not exceed a limit of 2200*F (Ref. 1);

b. During a loss of forced reactor coolant flow accident,
there must be at least a 95% probability at a 95%
confidence level (the 95/95 departure from nucleate
boiling (DNB) criterion) that the hot fuel rod in the
core does not experience a DNB condition;

c. During an ejected rod accident, the energy deposition-to
the fuel must not exceed 280 cal /gm (Ref. 2); and

d. The control rods must be capable of shutting down the
reactor with a minimum required SDM with the highest
worth control rod stuck fully withdrawn.

Limits on linear power density or peak kw/ft assure that the
peak linear power density assumed as a base condition in the
LOCA analyses is not exceeded during normal operation.

Limits on F, ensure that the LOCA analysis assumptions and
assumptions made with respect to the Overtemperature AT
Setpoint are maintained.

The limit on DNBR ensures that if transients analyzed in the
safety analyses initiate from the conditions within the limit
allowed by the OPDMS, the DNB criteria will be met.

The OPDMS monitored power distribution parameters of this LCD
satisfy Criterion 2 of the NRC Policy Statement. '

LC0 This LC0 ensures operation within the bounds assumed in the
safety analyses. Calculations are performed in the core |
design process to confirm that the core can be controlled in

|such a manner during operation that it can stay within these '

limits. If the LC0 limits cannot be maintained within
limits, reduction of the core power is required.

(continued)

s..
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OPDMS-Monitored Power Distribution Paramete s
B 3.2.5

BASES (continued)

LCO Violating the OPDMS monitored power distribution parameter
(continued) limits could result in unanalyzed conditions should a design

basis event occur while the parameters are outside their- ,

specified limits.

Peak kw/ft limits define limiting values for core power
peaking that precludes peak cladding temperatures above
2200*F during either a large or small break LOCA. The
highest calculated linear power densities in the core at
specific core elevations are displayed for operator visual
verification relative to the COLR values.

The determination of F$u identifies the coolant flow channel
with the maximum enthalpy rise. This channel has the least
heat removal cgpability and thus the highest probability for
DNB. Should Fan exceed the limit given in the COLR, the
possibility exists for DNBR to exceed the value used as a
base condition for the safety analysis.

Two levels of alarms on power distribution parameters are
provided to the operator. Ongservesasawarningbeforeth9
three parameters (kw/ft(Z), F n, DNBR) exceed their valuesa
used as a base condition for the safety analysis. The other.

alarm indicates when the parameters have reached their -

limits.
_

APPLICABILITY The OPDMS monitored power distribution parameter limits must
be maintained in MODE I above 50% RTD to preclude core power
distributions from exceeding the limits assumed in the safety
analyses. Applicability in other MODES, and MODE 1~ below
50% RTP, is not required because there is either insufficient

_

stored energy in the fuel or insufficient energy transferred
to the reactor caolant to require a limit on the distribution
of core power.

,

Specifically for F g, the design bases accidents (DBAs) that
are sensitive to Fan in other MODES (MODES 2 through 5) have
significangmargintoDNB,andtherefore,thereisnoneedto
restrict Fan in these modes.

In addition to the alarms discussed in the LC0 section above
(alarms on OPDMS monitored power distribution parameters),
there is an alarm indicating the potential inoperability of
the OPDMS itself.

(continued)
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OPDMS-Monitored P:wer Distribution Parameters
B 3.2.5

BASES

APPLICABILITY Should the OPDMS be determined to be inoperable for other
(continued) than reasons of alarms inoperable, this LCO is

no longer applicable and LCOs 3.2.1 through 3.2.4 become
applicable.

,

ACTIONS A.1

With any of the OPDMS monitored power distribution parameters
outside of their limits, the assumptions used as most
limiting base conditions for the DBA analyses may no longer
be valid. The 1 hour operator ACTION requirement to restore
the parameter to within limits is consistent with the basis
for the anticipated operational occurrences and provides time
to assess if there are instrumentation problems. It also
allows the possibility to restore the parameter to within
limits by rod cluster control assembly (RCCA) motion if this
is possible. The OPDMS will continuously monitor these
parameters and provide an indication when they are
approaching their limits.

B.1
,

If the OPDMS monitored power distribution parameters cannot
be restored to within their limits within the Completion Time
of ACTION A.1, it is likely that the problem is not due to a
failure of instrumentation. Most of these parameters can be
brought within their respectivo limits by reducing THERMAL
POWER because this will reduce the absolute power density at
any location in the core thus providing margin to the limit.

If the parameters cannot be returned to within limits as
power is being reduced, THERMAL POWER must be reduced to
< 50% RTP where the LCOs are no longer applicable.

A note has been added to indicate that if the power
distribution parameters in violation are returned to within
their limits during the power reduction, then power operation
may continue at the power level where this occurs. This is a
conservative action for protection against the consequences ;
of severe transients with unanalyzed power distributions. 1

|

(continued)

,
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OPDMS-Monitored Power Distribution Parameters
B 3.2.5

BASES

ACTIONS B.1 (continued)

The Completion Time of 4 hours provides an acceptable time to
| reduce power in an orderly manner and without allowing the

plant to remain outside the F$a limits for an extended period
of time.

:

SURVEILLANCE With OPDMS operating, the power distribution parameters
REQUIREMENTS are continuously computed and displayed, and compared against

their limit. Two levels of alarms are provided to the
operator. Thefirstalgrmprovidesawarningbeforethese

i parameters (kw/ft(Z), Fan, and DNBR) exceed their limits.
The second alarm indicates when they actually reach their
limits. A third alarm indicates trouble with the OPDMS
system.

SR 3.2.5.1|

This Surveillance requires the operator to verify that the
power distribution parameters are within their limits. This
confirmation is a verification in addition to the automated,

checking performed by the OPDMS system. A 24 hour
Surveillance interval provides assurance that the system is
functioning properly'and that the core limits are met.

With the OPDMS parameter alarms inoperable, an increased 1
Surveillance Frequency is provided to assure that parameters I

,

are not approaching the limits. A 12 hour Frequency is
adequate to identify changes in these parameters that could
lead to their exceeding their limits.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50.46,
" Acceptance Criteria for Emergency Core Cooling Systems
for Light Water Nuclear Power Reactors," 1974.

|
j

2. Regulatory Guide 1.77. Rev. O, " Assumptions Used for
Evaluating a Control Rod Ejection Accident for |

Pressurized Water Reactors," May 1974.

;

|

h AP600 B 3.2-32 08/96 Amendment 0

!!

_ _ _ _ .



RTS Instrumentation
B 3.3.1

B 3.3 INSTRUMENTATION

B 3.3.1 Reactor Trip System (RTS) Instrumentation

BASES
,

,

BACKGROUND The RTS initiates a unit shutdown, based upon the values of
selected unit parameters, to protect against violating the-

core fuel design limits and Reactor Coolant System (RCS) ,

pressure boundary during anticipated operational occurrences
(A00s) and to assist the Engineered Safety Feature Actuation3

] System (ESFAS) in mitigating accidents.

The Protection and Safety Monitoring System (PMS) has been
designed to assure safe operation of the reactor. This is
achieved by specifying limiting safety system settings (LSSS)

i in terms of parameters directly monitored by the RTS, as well
as specifying LCOs on other reactor system parameters and
equipment performance.

During A00s, which are those events expected to occur one or
more times during the unit life, the acceptable limits are:

1. The Departure from Nucleate Boiling Ratio (DNBR) shall be
maintained above the Safety Limit (SL) value to prevent'

departure from nucleate boiling (DNB);

2. Fuel centerline melt shall not occur; and
,

3. The RCS pressure SL of 2750 psia shall not be exceeded.
.

Operation within the SLs of Specification 2.0, " Safety Limits
(SLs)," also maintains the above values and assures that
offsite doses are within the acceptance criteria during A00s.

Design Basis Accidents (DBA) are events that are analyzed
even though they are not expected to occur during the
unit life. The acceptable limit during accidents is that the
offsite dose shall be maintained within an acceptable
fraction of the limits. Different accident categories are
allowed a different fraction of these limits, based on the
probability of occurrence. Meeting the acceptable dose limit
for an accident category is considered having acceptable
consequences for that event.

(continued)-
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RTS Instrumentation
B 3.3.1

BASES

BACKGROUND The RTS maintains surveillance on key process variables;

i (continued) which are directly related to equipment mechanical
,

limitations, such as pressure, and on variables which
directly affect the heat transfer capability of the reactor,
such as flow and temperature. Some limits, such as
Overtemperature AT, are calculated in the integrated
protection cabinets from other paran,eters when direct
measurement of the variable is not possible. |

The RTS instrumentation is segmented into four distinct but |
interconnected modules as identified below: '

|

Field inputs from process sensors, nuclear*

instrumentation;

Integrated Protection Cabinets (IPCs);*

Dynamic Trip Bus; and*

Reactor Trip Switchgear Interface.*

Field Transmitters and Sensors

Normally, four redundant measurements using four separate*

sensors are made for each variable used for reactor trip.
The use of four channels for protection functions is based on
a minimum of two channels being required for a trip or
actuation, one channel in test or bypass, and a single
failure on the remaining channel. The signal selector in the
Plant Control System (PLS) will function with only three
channels. .This includes two channels properly functioning
and one channel having a single failure. For protection
channels providing data to the control system, the fourth I

channel permits one channel to be in test or bypass. Minimum
requirements for protection and control is achieved with only
three channels OPERABLE. The fourth channel is provided to !

'increase plant availability, and permits the plant to run for .

an indefinite time with a single channel out of service. The
circuit design is able to withstand both an input failure to
the control system, which may then require the protection
Function actuation, and a single failure in the other
channels providing the protection Function actuation. Again,
a single failure will neither cause nor prevent the
protection Function actuation. These requirements are
described in IEEE-279 (Ref. 5). The actual number of
channels required for each plant parameter is specified in
Reference 2.

(continued)
!
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RTS Instrumentation
B 3.3.1

BASES

BACKGROUND Selected analog measurements are converted to digital form by
(continued) digital converters within the integrated protection cabinets.

Signal conditioning may be applied to selected inputs
following the conversion to digital form. Followingi

| necessary calculations and processing, the measurements are
compared against the applicable setpoint for that variable.
A partial trip signal for the given parameter is generated if
one channel measurement exceeds its predetermined or
calculation limit. Processing on all variables for reactor
trip is duplicated in each of the four redundant divisions of

'

the protection system. Each division sends its partial trip
. status to each of the other three divisions over isolated
multiplexed links. Each division is capable of generating a .

|

reactor trip signal if two or more of the redundant channels'

of a single variable are in the partial trip state.

The reactor trip signal from each of the four integrated
protection cabinets is sent to the corresponding reactor trip
actuation division. Each of the four reactor trip actuation
divisions consists of two reactor trip circuit breakers. The
reactor is tripped when two or more actuation divisions
receive a reactor trip signal. This automatic trip demand
initiates the following two actions:'

.

1. It de-energizes the undervoltage trip attachment on eachi
'

reactor trip breaker, and

2. It energizes the shunt trip device on each reactor trip
breaker.

Either action causes the breakers to trip. Opening of the
appropriate trip breakers removes power to the control rod
drive mechanism (CRDM) coils, allowing the rods to fall into

,

the core. This rapid negative reactivity insertion shuts
down the reactor.

IPCs

The IPCs contain the necessary equipment to:

Permit acquisition and analysis of the sensor inputs,*

including plant process sensors and nuclear
instrumentation, required for reactor trip and ESF
calculations;

Perform computation or logic operations on variables*

based on these inputs;

, ,
(continued)

1
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RTS Instrumentation
B 3.3.1

BASES

Provide trip signals to the reactor trip switchgear andBACKGROUND *

(continued) ESF actuation data to the ESFACs as required;

Permit manual trip cr bypass of each individual reactor*

trip Function and permit manual actuation or bypass of
each individual voted ESF Function;

Provide data to other systems in the Instrumentation and*

Control (I&C) architecture;

Provide functional diversity for the reactor trips and*

ESF actuations; and

Provide separate input circuitry for control Functions*

that require input from sensors that are also required
for protection Functions.

~

Each of the four IPCs provides signal conditioning,
comparable output signals for indications in the main control
room, and comparison of measured input signals with
established setpoints. The basis of the setpoints are
described in References 1, 2, and 3. If the measured value

-

of a unit parameter exceeds the predetermined setpoint, an
output is generated which is transmitted to the ESFACs for
logic evaluation.

Dynamic Trio Bus

The dynamic trip bus provides a reliable means of opening the
reactor trip switchgear in its own division as demanded by '

the individual protection functions. Signals are transferred
between the dynamic trip bus and the reactor trip subsystems,
trip enable subsystems, global trip subsystem, and the
automatic tester subsystem. These signals include data on
partial trips, partial trip enables, global trip, global
bypass permissive, and automatic global bypass. The dynamic
trip bus combines this data and determines the desired state
of the switchgear.

The dynamic trip bus interface panel incorporates a three
position (trip / normal / bypass) switch allowing each trip
function to be placed in a manual partial trip, normal or
manual bypass state. While the trip / normal / bypass switch
remains in the normal position, automatic operation of the
partial trip function by the protection function is enabled.
When placed in either the trip or bypass position, the
dynamic trip logic is forced to the desired partial trip or
bypass condition regardless of the reactor trip subsystem
output state,
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RTS Instrumentation
B 3.3.1

1

BASES ;;

!

| |
| BACKGROUND Reactor Trio Switchaear Interface '

| (continued)
! The final stage of the dynamic trip bus provides the signal
| to energize the undervoltage trip attachment on each RTB 1'

within.the reactor trip switchgear. Loss of the signal
' de-energizes the undervoltage trip attachments and results in

the opening of those reactor trip switchgear. An additional
external relay is de-energized with loss of the signal. The

| normally closed contacts of the relay energize the shunt trip
attachments on each switchgear at the same time that the'

! undervoltage trip attachment is de-energized. This diverse
| trip actuation is performed external to the PMS cabinets. j
i The switchgear interface including the trip attachments and

!

the external relay are within the scope of the PMS. Separate
i

outputs are provided for each switchgear. Testing of the '

interface allows trip actuation of the breakers by either the
,

| undervoltage trip attachment or the shunt trip attachment. !

Nominal Trio Setooints j

To account for the calibration tolerances and instrument
drift, which are assumed to occur between and during
calibrations, transmitter and IPC allowances are provided in
the development of the Nominal Trip Setpoint. Transmitter

-

calibration tolerances and drift allowances must be specified,

in plant calibration procedures, and must be consistent with
the values used in the setpoint methodology.

The OPERABILITY of each transmitter or sensor can be
evaluated when its "as found" calibration data are compared
against the "as left" data and are shown to be within the
setpoint methodology assumptions. The basis of the setpoints
is described in References 1, 2, 3, and 4. Trending of
transmitter calibration is required by Generic Letter 91-04,
" Changes in Technical Specification Surveillance Intervals to
Accommodate a 24-Month fuel Cycle."

The Trip Setpoints are the nominal values at which the trip
outputs are set. Any trip output is considered to be

| properly adjusted when the "as left" value is within the band
| for CHANNEL CALIBRATION accuracy.

The Trip Setpoints used in the trip outputs are based on the
analytical limits stated in Reference 3. The selection of
these trip setpoints is such that adequate protection is
provided when all sensor and processing time delays are taken,

; into account. To allow for calibration tolerances,
: (continued)
:

'
*
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RTS Instrumentation
B 3.3.1

BASES

BACKGROUND . instrumentation uncertainties, instrument drift, and severe
(continued) environment errors for those RTS channels which must function

in environments as defined by 10 CFR 50.49 (Ref. 6), the Trip
Setpoints specified in Table 3.3.1-1 are conservatively
adjusted with respect to the analytical limits.

Setpoints in accordance with the Nominal Trip Setpoints and
acceptable deviations consistent with plant calibration
procedures will assure that SLs of Specification 2.0 are not
violated during A00s; and the consequences of a DBA will be
acceptable, providing the plant is operated from within the
LCOs at the onset of the A00 or DBA and the equipment
functions as designed. .

Each channel of the IPC can be tested on line to verify that
the signal or setpoint accuracy is within the specified
allowance requirements. This test may be performed by using l
.the built-in automatic tester. Once a designated channel is ;
taken out of service for testing, a simulated signal is 1

automatically injected in place of the field instrument I,

signal. The process equipment for the channel in test is !
then tested, verified, and calibrated. The IPC channel is
considered to be OPERABLE if the channel passes the automatic
testing. Surveillance Requirements for the channels are J-

specified in the Surveillance Requirements section.

The Trip Setpoints listed in Table ~3.3.1 1 are based upon the
methodology which incorporates all of the known uncertainties
applicable for each channel. The magnitudes of these
uncertainties are factored into the determination of each
Trip Setpoint. All field sensors and-signal processing
equipment for these channels are assumed to operate within
the allowances of these uncertainty magnitudes.

Reactor Trip (RT)_ Channel

An RT Channel extends from the sensor to the output of the
associated reactor trip subsystem (RTl or RT2) in the
integrated protection cabinets, and includes the sensor (or
sensors), the signal conditioning, any associated datalinks,
and the associated reactor trip subsystem. For RT Channels
containing nuclear instrumentation, the RT Channel also
includes the-nuclear instrument signal conditioning and the
associated Nuclear Instrumentation Signal Processing and
Control (NISPAC) subsystem in the integrated protection
cabinets.

(continued)
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RTS Instrumentation
B 3.3.1

BASES

BACKGROUND Automatic Trip Logic
(continued

The Automatic Trip Logic extends from, but does not include,
,

| the outputs of the various RT Channels to, but does not
*include, the reactor trip breakers. The Automatic Trip Logic

includes the Trip Enable Subsystem, the Global Trip
Subsystem, any associated datalinks, and the Dynamic Trip
Bus. Operator bypass of a reactor trip function is performed
within the Automatic Trip Logic.

i

APPLICABLE The RTS functions to maintain the SLs during all A00s and
SAFETY ANALYSES, mitigates the consequences of DBAs in all MODES in which the
LCOs, and RTBs are closed.
APPLICABILITY,

Each of the analyzed accidents and transients which require
reactor trip can be detected by one of more RTS functions.
The accident analysis described in Reference 3 takes credit

| for most RTS trip Functions. RTS trip Functions not
' specifically credited in the accident analysis were

qualit'atively credited in the safety analysis and the NRC
staff approved licensing basis for the plant. These RTS trip
Functions may provide protection for conditions which do not

r require dynamic transient analysis to demonstrate function
| performance. These RTS trip Functions may also serve as
! backups to RTS trip Functions that were credited in the

accident analysis.

The LC0 requires all instrumentation performing an RTS
Function, listed in Table 3.3.1-1 in the accompanying LCO, to
be OPERABLE. Failure of any instrument renders the affected
channel (s) inoperable and reduces the reliability of the
affected Functions.

The LC0 generally requires OPERABILITY of three channels in,

! each instrumentation Function.
;

Reactor Trio System Functions

The safety analyses and OPERABILITY requirements applicable
to each RTS Function are discussed below:

1. Manual Reactor Trio

The Manual Reactor Trip ensures that the main control
room operator can initiate a reactor trip at any time by
using either of two reactor trip actuation devices in the

! (continued)

!.
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RTS Instrumentation
B 3.3.1

BASES

APPLICABLE main control room. A Manual Reactor Trip accomplishes
SAFETY ANALYSES, the same results as any one of the automatic trip
LCOs, and Functions. It can be used by the reactor operator to
APPLICABILITY shutdown the reactor whenever any parameter is rapidly

(continued) trending toward its Trip Setpoint. The safety analyses
do not take credit for the Manual Reactor Trip.

The LC0 requires two Manual Reactor Trip actuation
devices be OPERABLE in MODE 1 and 2 and in MODE 3, 4, and
5 with RTBs closed and PLS capable of rod withdrawal.
Two independent actuation devices are required to be
OPERABLE so that no single random failure will disable
the Manual Reactor Trip Function.

In MODE 1 or 2, manual initiation of a reactor trip must
be OPERABLE. These are the MODES in which the shutdown
rods and/or control rods are partially or fully withdrawn
from the core. In MODE 3, 4, or 5, the manual initiation
Function must also be OPERABLE if the shutdown or control
rods are withdrawn or the PLS is capable of withdrawing
the shutdown or control rods. In MODE 3, 4, and 5,
manual initiation of a reactor trip does not have to be
OPERABLE if the PLS is not capable of withdrawing the
shutdown or control rods. If the rods cannot be.

withdrawn from the core, there is no need to be able to
trip the reactor because all of the rods are inserted.
In MODE 6, neither the shutdown rods nor the control rods
are permitted to be withdrawn and the CRDMs are
disconnected from the control rods and shutdown rods.
Therefore, the manual initiation Function does not have
to be OPERABLE.

2. Power Ranae Neutron Flux

The PMS power range detectors are located external to the
reactor vessel and measure neutrons leaking from the
core. The PMS power range detectors provide input to the
PLS. Minimum requirements for protection and control is
achieved with three channels OPERABLE. The fourth
channel is provided to increase plant availability, and
permits the plant to run for an indefinite time with a
single channel in trip or bypass. This Function also
satisfies the requirements of IEEE 279 (Ref. 5) with
2/4 logic. This function also provides a signal to
prevent automatic and manual rod withdrawal prior to
initiating a reactor trip. Limiting further rod
withdrawal may terminate the transient and eliminate the
need to trip the reactor.

(continued)
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APPLICABLE a. Power Ranae Neutron Flux - Hiah
{ SAFETY ANALYSES,
~

LCOs, and The Power Range Neutron Flux - High trip Function
'

APPLICABILITY ensures that protection is provided, from all power
*

; (continued) levels, against a positive reactivity excursion
; during power operations. Positive reactivity
; excursions can be caused by rod withdrawal or
; reductions in RCS temperature.
!

; The LCO requires three Power Range Neutron
! Flux - High channels to be OPERABLE in MODE I and 2.
4

! In MODE 1 or 2, when a positive reactivity excursion
;

could occur, the Power Range Neutron Flux - High
! trip must be OPERABLE. This Function will terminate
i the reactivity excursion and shutdown the reactor
; prior to reaching a power level that could damage
i the fuel. In MODE 3, 4, 5, or 6, the Power Range
! Neutron Flux - High trip does not have to be
j OPERABLE because the reactor is shutdown and a
j reactivity excursion in the power range cannot
i occur. Other RTS Functions and administrative'

controls provide protection against reactivity |

additions when in MODE 3, 4, 5, or 6. In addition,;

the PMS power range detectors cannot detect neutron
| levels in this range.
,

j b. Power Ranae Neutron Flux - Low

I The LCO requirement for the Power Range Neutron
i Flux - Low trip Function ensures that protection

is provided against a positive reactivity excursion,

from low power or subcritical conditions. The Trip;

j Setpoint reflects only steady state instrument
; uncertainties as this Function does not provide

primary protection for any event that results in a
harsh environment. .

The LC0 requires three of the Power Range Neutron
Flux - Low channels to be OPERABLE in MODE 1 below
the Power Range Neutron Flux P-10 Setpoint and
MODE 2.

.i

(continued)
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APPLICABLE In MODE 1, below the Power Range Neutron Flux P-10
SAFETY ANALYSES, setpoint and in MODE 2, the Power Range Neutron
LCOs, and Flux - Low trip must be OPERABLE. This Function may
APPLICABILITY be manually blocked by the operator when the

,

(continued) respective power range channel is greater than
approximately 10% of RTP (P-10 setpoint). This
Function is automatically unblocked when the
respective power range channel is below the P-10
setpoint. Above the P-10 setpoint, positive
reactivity additions are mitigated by the Power

,

j
Range Neutron Flux - High trip Function. i

1
'In MODE 3, 4, 5, or 6, the Power Range Neutron

Flux-Low trip Function does not have to be OPERABLE i

because the reactor is shutdown and the PMS power
I

range detectors cannot detect neutron levels |

~
generated in MODE 3, 4, 5, and 6. Other RTS trip '

Functions and administrative controls provide i

protection against positive reactivity additions or i

power excursions in MODE 3, 4, 5, or 6. j
!

3. Power Range Neutron Flux - Hiah Positive Rate

The Power Range Neutron Flux - High Positive Rate trip-

Function ensures that protection is provided against
rapid increases in neutron flux which are characteristic
of a rod cluster control assembly (RCCA) drive rod
housing rupture and the accompanying ejection of the
RCCA. This Function compliments the Power Range Neutron
Flux - High and Low trip Functions to ensure that the
criteria are met for a rod ejection from the power range.
The Power Range Neutron Flux Rate trip uses the same
channels as discussed for Function 2 above.

The LCO requires three Power Range Neutron Flux - High I
Positive Rate channels to be OPERABLE. In MODE 1 or 2, l

when there is a potential to add a large amount of I
positive reactivity from a rod ejection accident (REA), ]the Power Range Neutron Flux - High Positive Rate trip
must be OPERABLE. In MODE 3, 4, 5, or 6, the Power Range .

Neutron Flux - High Positive Rate trip Function does not
have to be OPERABLE because other RTS trip Functions and
administrative controls will provide protection against
positive reactivity additions. Also, since only the
shutdown banks may be withdrawn in MODE 3, 4, or 5, the |

|

. I

(continued) j
i l
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| BASES

( |

APPLICABLE remaining complement of control bank worth ensures a SDM
SAFETY ANALYSES, in the event of an REA. In MODE 6, no rods are withdrawn
LCOs, and and the SDM is increased during refueling operations.
APPLICABILITY The reactor vessel head is also removed or.the closure

(continued) bolts are detensioned preventing any pressure buildup.
In addition, the PMS power range detectors cannot detect
neutron levels present in this MODE.

4. Intermediate Ranae Neutron Flux

The Intermediate Range Neutron Flux trip Function ensures )
that protection is provided against an uncontrolled RCCA
bank withdrawal accident from a subcritical condition
during startup. This trip Function provides redundant
protection to the Power Range Neutron Flux - Low Setpoint
trip Function. The PMS intermediate range detectors are

-
located external to the reactor vessel and measure
neutrons leaking from the core. The safety analyses do

| not take credit for the Intermediate Range Neutron Flux
trip Function. Even though the safety analyses take no
credit for the Intermediate Range Neutron Flux trip, the
functional capability at the specified Trip Setpoint
enhances the overall diversity of the RTS. The Trip
Setpoint reflects only steady state instrument |
uncertainties as the detectors do not provide primary !

protection for any events that result in a harsh
environment. This trip can be manually blocked by the
main control room operator when above the P-10 setpoint,
which is the respective PMS power range channel greater
than 10% power, and is automatically unblocked when below -

the P-10 setpoint, which is the respective PMS power
i range channel less than 10% power. This Function also
i provides a signal to prevent automatic and manual rod

withdrawal prior to initiating a reactor trip. Limiting
further rod withdrawal may terminate the transient and
eliminate the need to trip the reactor.

|
! The LCO requires three channels of Intermediate Range

Neutron Flux to be OPERABLE. Four channels are provided -

to permit one' channel in trip or bypass indefinitely and
still ensure no single random failure will disable this
trip Function.

In MODE 1 below the P-10 setpoint, and in MODE 2, when
there is a potential for an uncontrolled rod withdrawal

| accident during reactor startup, the Intermediate Range
Neutron Flux trip must be OPERABLE. Above the P-10

,

j (continued)

i
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l APPLICABLE setpoint, the Power Range Neutron Flux - High Setpoint
' SAFETY ANALYSES, trip and the Power. Range Neutron Flux - High Positive ,

LCOs and Rate trip provide core protection for a rod withdrawal
APPLICABILITY accident. In MODE 3, 4, or 5, the Intermediate Range

(continued) Neutron Flux trip does not have to be OPERABLE because
the control rods must be fully inserted and only the
shutdown rods may be withdrawn. The reactor cannot be
started up in this condition. The core also has the
required SDM to mitigate the consequences of a positive
reactivity addition accident. In MODE 6, all rods are
fully inserted and the core has a required increased SDM.
Also, the PMS intermediate range detectors cannot detect:

neutron levels present in this mode.

5. Source Rance Neutron Flux ]|

The LCO requirement for the Source Range Neutron Flux
trip Function ensures that protection is provided againstl

an uncontrolled bank rod withdrawal accident from a
suberitical condition during startup. This trip Function
provides redundant protection to the Power Range Neutron
Flux - Low Setpoint and Intermediate Range Neutron Flux
trip Functions. In MODES 3, 4, and 5, administrative

| controls also prevent the uncontrolled withdrawal of-

rods. The PMS source range detectors are located
external to the reactor vessel and measure neutrons

! leaking from the core. The safety analyses do not take
credit for the Source Range Neutron Flux trip Function.

, Even though the safety analyses take no credit for the! i

.
Source Range Neutron Flux trip, the functional capability

I at the specified Trip Setpoint is assumed to be available
and the trip is implicitly assumed in the safety
analyses, j

1<

l The Trip Setpoint reflects only steady state instrument
uncertainties as the detectors do not provide primary'

LCOs, and protection for any events that result in a -

harsh environment. This trip can be manually blocked by .

the mair, control room operator when above the P-6
setpoint (Intermediate Range Neutron Flux interlock) and

|
is automatically unblocked when below the P-6 setpoint.

| The manual block of the trip function also de-energizes
; the source range detectors. The source range detectors
j are automatically re-energized when below the P-6

setpoint. The trip is automatically blocked when abovei

| the P-10 setpoint (Power Range Neutron Flux interlock).
The source range trip is the only RTS automatic

;

(continued)
,

f
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APPLICABLE protective Function required in MODES 3, 4, and 5.
SAFETY ANALYSES, Therefore, the functional capability at the specified
LCOs and Trip Setpoint is assumed to be available.
APPLICABILITY

(continued The LC0 requires three channels of Source Range Neutron
Flux to be OPERABLE in MODE 2 below P6 and in MODE 3, 4,
or 5 with RTBs closed and Control Rod Drive System
capable of rod withdrawal. Four channels are.provided to
permit one channel in trip or bypass indefinitely and
still ensure no single random failure will disable this
trip Function. In MODE 3, 4, or 5 with the RTBs open,
the LC0 does not require the Source Range Neutron Flux
channels for reactor trip Functions to be OPERABLE. .

In MODE 2 when below the P-6 setpoint during a reactor
startup, the Source Range Neutron Flux trip must be
OPERABLE. Above the P-6 setpoint, the Intermediate Range
Neutron Flux trip and the Power Range Neutron Flux - Low
Setpoint trip will provide core protection for reactivity
accidents. Above the P-6 setpoint, the PMS source range
detectors are de-energized and inoperable as described
above.

In MODE 3, 4, or 5 with the reactor shutdown, the Source
Range Neutron Flux trip Function must also be OPERABLE.
If the PLS is capable of rod withdrawal, the Source Range
Neutron Flux trip must be OPERABLE to provide core
protection against a rod withdrawal accident. If the PLS
is not capable of rod withdrawal, the source range
detectors are required to be OPERABLE to provide
monitoring of neutron levels and provide protection for -

events like an inadvertent boron dilution. These
Functions are addressed in LC0 3.3.2, " Engineered Safety
Feature Actuation System (ESFAS) Instrumentation." The
requirements for the PMS source range detectors in MODE 6
are addressed in LCO 3.9.3, " Nuclear Instrumentation."

6. Overtemperature AT

The Overtemperature AT trip Function ensures that
protection is provided to ensure that the design limit
DNBR is met. This trip Function also limits the range
over which the Overpower AT trip Function must provide
protection. The inputs to the Overtemperature AT trip
include all combinations of pressure, power, coolant
temperature, and axial power distribution, assuming full
reactor coolant flow. Protection from violating the DNBR

(continued)
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BASES
I

APPLICABLE limit is assured for those transients that are slow with
SAFETY ANALYSES, respect to delays from the core to the measurement
LCOs, and system. The Overtemperature AT trip Function uses each
APPLICABILITY loop AT as a treasure of reactor power and is

(continued) automatically varied with the following parameters:

reactor coolant average temperature - the Trip.

Setpoint is varied to correct for changes in coolant
density and specific heat capacity with changes in
coolant temperature;

pressurizer pressure - the Trip Setpoint is variede

to correct for changes in system pressure; and

axial power. distribution - the Trip Setpoint ise

varied to account for imbalances in the axial power
distribution as detected by the PMS upper and lower
power range detectors. If axial peaks are greater
than the design limit, as indicated by the
difference between the upper and lower PMS power
range detectors, the Trip Setpoint is reduced in
accordance with Note 1 of Table 3.3.1-1.

'

-

Dynamic compensation is included for system piping delays
from the core to the temperature measurement system.
The Overtemperature AT trip Function is calculated for
each loop as described in Note 1 of Table 3.3.1-1. This
Function also provides a signal to generate a turbine
runback prior to reaching the Trip Setpoint. A turbine
runback will reduce turbine power and reactor power. A -

reduction in power will normally alleviate the
Overtemperature AT condition and may prevent a reactor
trip. No credit is taken in the safety analyses for the
turbine runback.

The LC0 requires three channels of the Overtemperature
AT trip Function to be OPERABLE in MODE I and 2. Four
channels are provided to permit one channel in trip or
bypass indefinitely and still ensure no single random,

failure will disable this trip Function. Note that the
Overtemperature AT Function receives input from channels
shared with other RTS Functions. Failures that affect
multiple Functions require entry into the Conditions
applicable to all affected Functions.

In MODE 1 or 2, the Overtemperature AT trip must be
OPERABLE to prevent DNB. In MODE 3, 4, 5, or 6, this

(continued)

l
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|

APPLICABLE trip Function does not have to be OPERABLE because the
SAFETY ANALYSES, reactor is not operating and there is insufficient heat
LCOs and production to be concerned about DNB.
APPLICABILITY

(continued) 7. Overpower AT

The Overpower AT trip Function ensures that protection
is provided to ensure the integrity of the fuel (i.e., no ;

fuel pellet melting and less than 1% cladding strain) |
under all possible overpower conditions. This trip
Function also limits the required range of the

1

Overtemperature AT trip function and provides a backup '

to the Power Range Neutron Flux - High Setpoint trip.
iThe Overpower AT trip Function ensures that the

allowable heat generation rate (kW/ft) of the fuel is not
exceeded. It uses the AT of each loop as a measure of,

reactor power and is automatically varied with the |
following parameters:*

reactor coolant average temperature - the Trip*

Setpoint is varied to correct for changes in
coolant density and specific heat capacity with
changes in coolant temperature; and

.

rate of change of reactor coolant average*

temperature - including dynamic compensation for the
delays between the core and the temperature
measurement system.

The Overpower AT trip Function is calculated for each !

loop as per Note 2 of Table 3.3.1-1. The Trip Setpoint
reflects the inclusion of both steady state and adverse
environmental instrument uncertainties as the detectors
provide protection for a steam line break and may be in a
harsh environment. Note that this Function also provides
a signal to generate a turbine runback prior to reaching
the Trip Setpoint. A turbine runback reduces turbine
power and reactor power. A reduction in power normally
alleviates the Overpower AT condition and may prevent a
reactor trip.

The LC0 requires three channels of the Overpower AT trip
Function to be OPERABLE in MODE I and 2. Four channels
are provided to permit one channel in trip or bypass
indefinitely and still ensure no single random failure
will disable this trip Function. The Overpower AT

(continued)
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|

APPLICABLE Function receives input from channels sharec with other I

SAFETY ANALYSES, RTS Functions. Failures that affect multipie Functions
.

'

LCOs and require entry into the Conditions applicable to a
APPLICABILITY affected Functions.

(continued) )
| In MODE 1 or 2, the Overpower AT trip Function must be
i OPERABLE. These are the only times that enough heat is 1

| generated in the fuel to be concerned about the heat
I generation rates and overheating of the fuel. In MODE 3,
i 4, 5, or 6, this trip Function does not have to be

,

OPERABLE because the reactor is not operating and there I

is insufficient heat production to be concerned about |
fuel overheating and fuel damage. l

| 8. Pressurizer Dressure

The same sensors provide input to the Pressurizer
Pressure - High and - Low trips and the Overtemperature
LT trip. |

a. Pressurizer Pressure - Low

The Pressurizer Pressure - Low trip Function i
ensures that protection is provided against I

violating the DNBR limit due to low pressure. The
| Trip Setpoint reflects both steady state and adverse

environmental instrument uncertainties as the
detectorc provide primary protection for an event
that results in a harsh environment.

The LCO requires three channels of Pressurizer
Pressure - Low to be OPERABLE in MODE I above P-10.
Four channels are provided to permit one channel in
trip or bypass indefinitely and still ensure no
single random failure will disable this trip

,

Function.|

In MODE 1, when DNB is a major concern, the
| Pressurizer Pressure - Low trip must be OPERABLE.

This trip Function is automatically enabled on
increasing power by the P-10 interlock. On
decreasing power, this trip Function is
automatically blocked below P-10. Below the P-10
setpoint, no conceivable power distributions can
occur that would cause DNB concerns.

|

(continued)
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APPLICABLE b. Pressurizer Pressure - Hiah
SAFETY ANALYSES,
LCOs and The Pressurizer Pressure - High trip Function
APPLICABILITY ensures that protection is provided against

| (continued) overpressurizing the RCS. This trip Function "

operates in conjunction with the safety valves to
prevent RCS overpressure conditions. The Trip

.

Setpoint reflects only steady state instrument
' uncertainties as the detectors do not provide

primary protection for any event that results in a
harsh environment.

The LCO requires three channels of the Pressurizer
Pressure - High to be OPERABLE in MODE I and 2.
Four channels are provided to permit one channel in
trip or bypass indefinitely and still ensure no

.
single random failure will disable this trip
Function.

In MODE 1 or 2, the Pressurizer Pressure - High trip
must be OPERABLE to help prevent RCS
overpressurization and LCOs, and minimizes
challenges to the safety valves. In MODE 3, 4, 5,
or 6, the Pressurizer Pressure - High trip Function
does not have to be OPERABLE because transients
which could cause an overpressure condition will be
slow to occur. Therefore, the operator will have
sufficient time to evaluate plant conditions and
take corrective actions. Additionally, low
temperature overpressure protection systems
provide overpressure protection when below MODE 4.

9. Pressurizer Water Level - Hiah 3

The Pressurizer Water Level - High 3 trip Function
provides a backup signal for the' Pressurizer
Pressure - High 3 trip and also provides protection
against water relief through the pressurizer safety
valves. These valves are designed to pass steam in order
to achieve their design energy removal rate. A reactor
trip is actuated prior to the pressurizer becoming water
solid. The Trip Setpoint reflects only steady state
instrument uncertainties as the detectors do not provide
primary protection for any event that results in a harsh
environment. The level channels do not actuate the
safety valves.

(continued)
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APPLICABLE The LC0 requires three channels of Pressurizer Water
SAFETY ANALYSES, Level - High 3 to be OPERABLE in MODE I above P-10. Four
LCOs and channels are provided to permit one channel in trip or
APPLICABILITY bypass indefinitely and still ensure no single random

(continued) failure will disable this trip Function.

In MODE 1 when there is a potential for overfilling the
pressurizer, the Pressurizer Water Level - High 3 trip
must be OPERABLE. This trip Function is automatically
enabled on increasing power by the P-10 interlock. On ,

decreasing power, this trip Function is automatically
blocked below P-10. Below the P-10 setpoint, transients
which could raise the pressurizer water level will be
slow and the operator will have sufficient time to
evaluate plant conditions and take corrective actions.

10. Reactor Coolant Flow - Low

a. Reactor Coolant Flow - Low (Sinale Cold Lea) |

The Reactor Coo? ant Flow - Low (Single Cold Leg)
trip Function ensures that protection is provided j

against violating the DNBR limit due to low flow in i

one or more RCS cold legs. Above the P-8 setpoint,~

a loss of flow in any RCS cold leg will actuate a
.

reactor trip. Each RCS cold leg has four flow l

detectors to monitor flow. The Trip Setpoint |

reflects only steady state instrument uncertainties
as the detectors do not provide primary protection
for any event that results in a harsh environment.

The LCO requires three Reactor Coolant Flow - Low
channels per cold leg to be OPERABLE in MODE I abeve
P-8. Four OPERABLE channels are provided to permit
one channel in trip or bypass indefinitely and still
ensure no single random failure will disable this
trip Function.

In MODE I above the P-8 setpoint, when a loss of |
flow in one RCS cold leg could result in DNB j

conditions in the core, the Reactor Coolant |
|Flow - Low (Single Cold Leg) trip must be OPERABLE.

In MODE 1 below the P-8 setpoint, a loss of flow in
two or more cold legs is required to actuate a
reactor trip (Function 10.b) because of the lower
power level and the greater margin to the design
limit DNBR.

(continued)

|
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'

:

APPLICABLE b. Reactor Coolant Flow - Low (Two Cold Leas)
SAFETY ANALYSES,,

i LCOs and The Reactor Coolant Flow - Low (Two Cold Legs) trip
! APPLICABILITY Function ensures that protection is provided against

(continued) violating the DNBR limit due to low flow in two or
more RCS cold legs. Above the P-10 setpoint and,

! below the P-8 setpoint, a loss of flow in two or I

more cold legs will initiate a reactor trip. Each:

; cold leg has four flow detectors to monitor flow.
j The Trip Setpoint reflects only steady state

instrument uncertainties as the, detectors do not1

| provide primary protection for any event that
results in a harsh environment. l

The LCO requires three Reactor Coolant Flow - Low-

^

channels per cold leg to be OPERABLE in MODE 1 above
.IP-10 and below P-8. Four OPERABLE channels are*

i provided to permit one channel in trip or bypass
indefinitely and still ensure no single random4

; failure will disable this trip Function.

i
i In MODE I above:the P-10 setpoint and below the P-8
j setpoint, the Reactor Coolant Flow - Low (Two Cold
j Legs) trip must be OPERABLE. Below the P-10
3 setpoint, all reactor trips on low flow arc

-

i automatically blocked since no conceivable power
i distributions could occur that would cause a DNB

concern at this low power level. Above the P-104

; setpoint, the reactor trip on low flow in two or
; more RCS cold legs is automatically enabled. Above

the P-8 setpoint, a loss of flow in any one cold leg;

will actuate a reactor trip because of the higher
power level and the reduced margin to the design ,

j limit DNBR. I

11. Reactor Coolant Pump JRCPi Bearina Water
| Temperature - High

'

a. RCP Bearina Water Temperature - Hiah (Sinale Pump)

'The RCP Bearing Water Temperature - High (Single4

Pump) reactor trip Function ensures that protection
is provided against violating the DNBR limit due to
a loss of flow in one RCS cold leg. Above the P-8
setpoint, high bearing water temperature in any RCP
will initiate a reactor trip. The Trip Setpoint

.

reflects only steady state instrument uncertainties I

(continued)
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' APPLICABLE . as the detectors do not provide primary protection
SAFETY ANALYSES,. for any event that results in a harsh environment.
LCOs and. !

' APPLICABILITY- The LCO requires three RCP Bearing Water <

'l
(continued)- Temperature - High channels per RCP to be OPERABLE

in MODE 1. above P-8. Four channels are provided to
-permit one channel in trip or bypass indefinitely
and still ensure no single random failure will
disable this trip Function.

In MODE I above the P-8 s'etpoint, when a loss.of
flow in any RCS cold leg could result in DNB
conditions in the core, the RCP Bearing Water
Temperature - High (Single Pump) trip must be
OPERABLE. In MODE 1 below the P-8 setpoint, a loss .

of flow in two or more cold legs is required to
actuate a reactor trip because of the lower power
level and the greater margin to the design limit
DNBR.

b. RCP Bearina Water Temperature - Hioh (Two Pumps)

The RCP Bearing Water Temperature - High (Two Pumps)
reactor trip Function ensures that protection is-

1

provided against violating the DNBR limit due te a !
,

loss of flow in two or more RCS cold legs. Above |

the P-10 setpoint and below the P-8 setpoint, a high
bearing water temperature in two or more RCPs will
initiate a reactor trip. The Trip Setpoint reflects
only steady state instrument uncertainties as the
detectors do not provide primary protection for any
event that results in a harsh environment. l

The LCO requires three RCP Bearing Water
Temperature - High channels per RCP to be OPERABLE
in MODE 1 above P-10 and below P-8. Four channels
are provided to permit one channel in trip or bypass
indefinitely and still ensure no single random
failure.will disable this trip Function.

"

In MODE I above the P-10 setpoint and below the P-8
setpoint, the RCP Bearing Water Temperature - High

.(Two Pumps) trip must be OPERABLE. Below the P-10
setpoint, all reactor trips on loss of flow are
automatically blocked since no conceivable power
distributions could occur that would cause a DNB
concern at this low power level . Above the P-10

(continued) |
|
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APPLICABLE setpoint, the reactor trip on loss of flow in two
SAFETY ANALYSES, RCS cold legs is automatically enabled. Above the
LCOs, and P-8 setpoint, a loss of flow in any one cold leg
APPLICABILITY will actuate a reactor trip because of the higher

(continued) power level and the reduced margin to the design
limit DNBR.

12. Reactor Coolant Pump Speed -- Los

The RCP Speed -- Low trip Function ensures that protection
is provided against violating the DNBR limit due to a
loss of flow in two or more RCS cold legs. The speed of
each RCP is monitored. Above the P-10 setpoint a low
speed detected on two or more RCPs will initiate a
reactor trip. The Trip Setpoint reflects only steady
state instrument uncertainties as the detectors do not
provide primary protection for any event that results in
a harsh environment.

The LC0 requires three RCP Speed -- Low channels to be
OPERABLE in MODE I above P-10. Four channels are
provided to permit one channel in trip or bypass
indefinitely and still ensure no single random failure
will disable this trip Function.

.

In MODE I above the P-10 setpoint, the RCP Speed -- Low
trip must be OPERABLE. Below the P-10 setpoint, all
reactor trips on loss of flow are automatically blocked
since no power distributions are expected to occur that
would cause a DNB concern at this low power level. Above
the P-10 setpoint, the reactor trip on loss of flow in
two or more RCS cold legs is automatically enabled.

13. Steam Generator Water Level -- Low

The SG Water Level -- Low trip Function ensures that
protection is provided against a 1ris of heat sink. The
SGs are the heat sink for the reactor. In order to act
as a heat sink, the SGs must contain a minimum amount of
water. A narrow range low level in any steam generator
is indicative of a loss of heat sink for the reactor.
The Trip Setpoint reflects the inclusion of both steady
state and adverse environmental instrument uncertainties
as the detectors provide primary protection for an event
that results in a harsh environment. This Function also
contributes to the coincidence logic for the ESFAS
Function of opening the Passive Residual Heat Removal
(PRHR) discharge valves.

(continued)
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APPLICABLE The LCO requires three channels of SG Water Level - Low
SAFETY ANALYSES, per SG to be OPERABLE in MODE I and 2. Four channels are
LCOs, and provided to permit one channel in trip or bypass
APPLICABILITY indefinitely and still ensure no single random failure

(coatinued) will disable this trip Function.

iIn MODE 1 or 2, when the reactor requires a heat sink,
the SG Water Level - Low trip must be OPERABLE. The
normal source of water for the SGs is the Main Feedwater
System (nonsafety related). The Main feedwater System is
normally in operation in MODE I and 2. PRHR is the
safety related backup heat sink for the reactor. During
normal startups and shutdowns, the Main and Startup
Feedwater Systems (nonsafety related) can provide
feedwater to maintain SG level. In MODE 3, 4, 5, or 6,

1

the SG Water Level - Low Function does not have to be
OPERABLE because the reactor is not operating or even
critical .

14. Steam Generator Water level - Hiah-2

The SG Water Level - High 2 trip Function ensures that
protection is provided against excessive feedwater flow
by closing the main feedwater control valves, tripping-

the turbine, and tripping the reactor. While the
transmitters (d/p cells) are located inside containment,
the events which this function protects against cannot
cause severe environment in containment. Therefore, the
Trip Setpoint reflects only steady state instrument
uncertainties.

The LC0 requires three channels of SG Water
Level - High 2 per SG to be OPERABLE in MODE I and 2.
Four channels are provided to permit one channel in trip
or bypass indefinitely and still ensure no single random
failure will disable this trip function.

.

In MODE 1 and 2 awe iiie P-ll interlock, the SG Water
.

Level - High 2 trip must be OPERABLE. The normal source
of water for the SGs is the Main Feedwater System
(nonsafety related). The Main Feedwater System is only

1in operation in MODE 1 and 2. In MODE 3, 4, 5, or 6, the |

SG Water Level - High 2 Function does not have to be i
'

OPERABLE because the reactor is not operating or even
critical. The P-ll interlock is provided on this
Function to permit bypass of the trip function when the

(continued)
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l

APPLICABLE pressure is below F-11. This bypass is necessary to
SAFETY ANALYSES, permit rod te' sting when the steam generators are in wet !
LCOs, and layup.
APPLICABILITY

(continued) 15. Safeauards Actuation Sianal from Enaineered Safety
|

Feature Actuation System

The Safeguards Actuation Signal fron ESFAS ensures that
if a reactor trip has not already been generated by the
RTS, the ESFAS automatic actuation logic will initiate a
reactor trip upon any signal which initiates the
Safeguards Actuation signal. This is a condition of
acceptability for the Lo.=.s of Coolant Accident (LOCA). -

However, other transients and accidents take credit for
varying levels of ESFAS performance and rely upon rod
iasertion, except for the most reactive rod which is
assumed to be fully withdrawn, to ensure reactor
shutdown.

The LC0 requires two manual and 3 automatic divisions of
Safeguards Actuation Signal Input from ESFAS to be
OPERABLE in MODE 1 and 2. Four automatic divisions are
provided to permit one division bypass indefinitely and
still ensure no single random failure will disable this
trip Function.

A reactor trip is initiated every time a Safeguards
Actuation signal is present. Therefore, this trip
Function must be OPERABLE in MODE 1 and 2, when the
reacter is critical, and must be shutdown in the event of
an accideat. In MODE 3, 4, 5, or 6, the reactor is not
critical.

16. Rece+ce Trio System Interlocks

Reactor protection interlocks are provided to ensure
reactor trips are in the correct configuration for the
current plant status. They back up operator actions to
ensure protection system Functions are not blocked during
plant conditions under which the safety analysis assumes
the Functions are OPERABLE. Therefore, the interlock
Functions do not need to be OPERABLE when the associated
reactor trip Functions are outside the applicable MODES.
These are:

'

(continued)

,
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APPLICABLE a. Intermediate Rance Neutron Flux P-6
SAFETY ANALYSES,
LCOs, and The Intermediate Range Neutron Flux, P-6 interlock
APPLICABILITY is actuated when the respective PMS Intermediate )

(continued) Range Neutron Flux channel goes approximately one i
!decade above the minimum channel reading. The LCO

requirement for the P-6 interlock ensures that the
following Functions are performed:

,

(1) on increasing power, the P-6 interlock allows
the manual block of the respective PMS Source
Range, Neutron Flux reactor trip. This prevents
a premature block of the source range trip and
allows the operator to ensure that the
interme.diate range is OPERABLE prior to leaving
the source range. When the source range trip is
blocked, the high voltage to the detectors is
also removed.

(2) on decreasing power, the P-6 interlock
automatically energizes the PMS source range !
detectors and enables the PMS Source Range

'

Neutron Flux reactor trip.
.

(3) on increasing power, the P-6 interlock provides
a backup block signal to the source range
neutron flux doubling circuit. Normally, this
Function is manually blocked by the main control
room operator during the reactor startup.

.

The LC0 requires three channels of Intermediate
Range Neutron Flux, P-6 interlock .to be OPERABLE in
MODE 2 when below the P-6 interlock setpoint.

In MODE 2, when below the P-6 interlock setpoint,
the P-6 interlock must be operable. Above the P-6
interlock setpoint, the PMS Source Range Neutron
Flux reactor trip will be blocked; and this Function
will no longer be necessary. In MODE 3, 4, 5, -

and 6, the P-6 interlock does not have to be
OPERABLE because the PMS Source Range is providing
core protection.

.

(continued)

.
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APPLICABLE b. Power Rance Neutron Flux. P-8
SAFETY ANALYSES,
LCOs, and The Power Range Neutron Flux, P-8 interlock is
APPLICABILITY actuated at approximately 48% power as determined by

(continued) the respective PMS power range detector. The P-8
interlock automatically enables tne Reactor Coolant
Flow - Low (Single Cold Leg) and RCP Bearing Water
Temperature - High (Single Pump) reacter trips on
increasing power. The LC0 requirement for this trip
Function ensures that protection is provided against
a loss of flow in any RCS cold leg that could result
in DNB conditions in the core when greater than
approximately 48% power. On decreasing power, the
reactor. trip on low flow in any cold leg is
automatically blocked.

The LC0 requires three channels nf Power Range
Neutron Flux, P-8 interlock to be OPERABLE in
MODE 1.

In MODE 1, a loss of flow in one RCS cold leg could
result in DNB conditions, so the Power Range Neutron
Flux, P-8 interlock must be OPERABLE. In MODE 2, 3,
4, 5, or 6, this Function does not have to be
OPERABLE because the core is not producing
sufficient power to be concerned about DNB
conditions.

c. Power Ranae Neutron Flux, P-10

The Power Range Neutron Flux, P-10 interlock is
actuated at approximately 10% power as detemined by
the respective PMS power-range detector. The LCO
requirement for the P-10 interlock ensures that the
following functions are performed:

(1) on increasing power, the P-10 interlock
automatically enables reactor trips on the
following Functions:

Pressurizer Pressure - Low,*

(continued)
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_

APPLICABLE * Pressurizer Water Level - High 3,
SAFETY ANALYSES,
LCOs, and Reactor Coolant Flow - Low (Two Cold Legs),*

APPLICABILITY
(continued) RCP Bearing Water Temperature - High (Two*

;
; Pumps),and

RCP Speed - Low.*

These reactor trips are only required when
operating above the P-10 setpoint (approximately,

10% power). These reactor trips provide
;

protection against violating the DNBR limit. |
Below the P-10 setpoint, the RCS is capable of
providing sufficient natural circulation without I
any RCP running.

(2) on increasing power, the P-10 interlock allows
.

the operator to manually block the Intermediate i

Range Neutron Flux reactor trip. l

.

(3) on increasing power, the P-10 interlock allows
the operator to manually block the Power Range
Neutron Flux - Low Setpoint reactor trip.-

(4) on increasing power, the P-10 interlock
automatically provides a backup block signal to
the Source Range Neutron Flux reactor trip and |

also to de-energize the PMS source range
detectors.

.

(5) on decreasing power, the P-10 interlock
automatically blocks reactor trips on the
following Functions:

,

Pressurizer Pressure - Low,*

Pressurizer Water Level - High 3,*

Reactor Coolant Flow - Low (Two Cold Legs),*

(continued)
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APPLICABLE * RCP Bearing Water Temperature - High
SAFETY ANALYSES, (Two Pumps), and
LCOs, AND
APPLICABILITY * RCP Speed - Low.

(continued) '|'

(6) on decreasing power, the P-10 interlock
automatically enables' the Power Range Neutron

! Flux - Low reactor trip and the Intermediate
Range Neutron Flux reactor trip (and rod stop).

The LC0 requires three channels of Power Range
Neutron Flux, P-10 interlock to be OPERABLE in MODE
1 or 2.

In MODE 1, when the reactor is at power, the Power
Range Neutron Flux, P-10 interlock must be OPERABLE.
This Function must be OPERABLE in MODE 2 to ensure'

that core protection is provided during a startup or ,

shutdown by the Power Range Neutron Flux - Low I

Setpoint and Intermediate Range Neutron Flux reactor
trips. In MODE 3, 4, 5, or 6, this Function does
not have to be OPERABLE because the reactor is not'

at power and the Source Range Neutron Flux reactor* trip provides core protection.

d. Pressurizer Pressure. P-ll j

1

With pressurizer pressure channels less than the j
P-Il setpoint, the operator can manually block the
Steam Generator Narrow Range Water Level - High 2 i

reactor Trip. This allows rod testing with the
|

steam generators in cold wet layup. With
pressurizer pressure channels > P-Il setpoint, the
Steam Generator Narrow Range Water Level - High 2
reactor Trip is automatically enabled. The operator
can also enable these actuatio'ns by use of the
respective manual reset.

17. Reactor Trio Breakers

This trip Function applies to the RTBs exclusive of
individual trip mechanisms. The LC0 requires three
divisions of the Reactor Trip Switchgear to be OPERABLE
with two trip breakers associated with a single RTS logic
division.

| (continued) |

|
|
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APPLICABLE These trip Functions must be OPERABLE in MODE 1 or 2 when
SAFETY ANALYSES, the reactor is critical. In MODE 3, 4, or 5, these RTS
LCOs, AND trip Functions must be OPERABLE when the RTBs are closed,
APPLICABILITY and the PLS is capable of rod withdrawal.

(continued)
18. Reactor Trio Breaker Undervoltage and Shunt Trio

Mechanisms

The LC0 requires both the Undervoltage and Shunt Trip
Mechanisms to be OPERABLE for each RTB that is in
service. The trip mechanisms are not required to be
OPERABLE for trip breakers that are open, racked out,
incapable of supplying pcwer to the PLS, or declared
inoperable under Function 17 above. OPERABILITY of both
trip mechanisms on each breaker ensures that no single
trip mechanism failure will prevent opening the breakers
on a valid signal.

These trip Functions must be OPERABLE in MODE I and 2
when the reactor is critical. In MODE 3, 4, and 5, these
RTS trip Functions must be OPERABLE when the RTBs are
closed, and the PLS is capable of rod withdrawal.

~

19. Automatic Trio Loaic
,

The LC0 requirement for the RTBs (Functions 17 and 18) ;

and Automatic Trip Logic (Function 19) ensures that |

means are provided to interrupt the power to the |

CROMs and allow the rods to fall into the reactor core. '

Each RTB is equipped with an undervoltage coil and a i

shunt trip coil to trip the breaker open when needed. |

The LCO requires three divisions of RTS Automatic Trip |

Logic to be OPERABLE. Four OPERABLE divisions are {provided to ensure that a random failure of a single
'logic channel will not prevent reactor trip. ,

These trip Functions must be OPERABLE in MODE 1 or 2 when
the reactor is critical. In MODE 3, 4, or 5, these RTS
trip Functions must be OPERABLE when the RTBs are closed
and the PLS is capable of rod withdrawal.
AO.s 37%FS r,2 Avo.5 h+num

20. PA-St=;c 5te t4c-Dearenw4zatier.

The LC0 requirement for this Function provides a reactor
trip for any event that may initiate depressurization of
the reactor.

(continued)
s
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APPLICABLE The LC0 requires three divisions of RTS Automatic Trip ;

SAFETY ANALYSES, Logic to be OPERABLE. Four OPERABLE divisions are !

LCOs, AND provided to ensure that a random failure of a single
APPLICABILITY logic channel will not prevent reactor trip.

(continued) 1

These trip Functions must be OPERABLE in MODE 1 or 2 when I
the reactor is critical. In MODE 3, 4, or 5, these RTS
trip Functions must be OPERABLE when the RTBs are closed

'

and the PLS is capable of rod withdrawal.

21. Core Makeup Tank (CMT) Actuation j

The LCO requirement for this Function provides a reactor
trip for any event that may initiate CMT injection.

The LCO requires" three divisions of RTS Automatic Trip
Logic to be OPERABLE. Four OPERABLE divisions are
provided to ensure that random failure of a single logic
channel will not prevent reactor trip.

These trip Functions must be OPERABLE in MODE 1 and 2
when the reactor is critical. In MODE 3, 4, and 5 these
RTS trip Functions must be OPERABLE when the RTBs are

,

closed and the PLS is capable of rod withdrawal.*

The RTS instrumente. tion satisfies Criterion 3 of the NRC
Policy Statement.

.

ACTIONS A Note has been arided in the ACTIONS to clarify the
application of Conpletion Time rules. The Conditions of this
Specification may be entered independently for each Function
listed on Table 3.3.1-1.

In the event th>! transmitter, instrument loop, signal
- processing electronics, or trip output is found inoperable,

,

I

then all affected Functions provided by that channel must be
declared inoperable and the LCO Condition (s) entered for the
protection Function (s) affected.

When the number of inoperable channels in a trip Function
exceed those specified in one or other related Conditions
associated with a trip Function, then the plant is outside
the safety analysis. Therefore, LC0 3.0.3 must be
immediately entered if applicable in the current MODE of
operation.

(continued)
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ACTIONS A.1
(continued)

Condition A applies to all RTS protection Functions. ;

Condition A addresses the situation where one or more i

required channels for.one or more Functions are inoperable at
the same time. The Required Action is to refer to
Table 3.3.1-1 and to take the Required Actions for the
protection Functions affected. The Completion Times are :

those from the referenced Conditions and Required Actions.

B.l. B.2 and B.3 4

)
Condition B applies to the Manual Reactor Trip and Manual
Safeguards Actuation in MODES 1 or 2. These Required Actions
address inoperability of one manual initiation device of the

,

Manual Reactor Trip Function and/or Manual Safeguards
Actuation reactor trip Function. One device consists of an
actuation switch and the associated hardware (such as
contacts and wiring) up to but not including the eight
Reactor Trip Breakers. With one device inoperable, the
inpperable device must be restored to OPERABLE status within

8 72 hours. In this Condition, the remaining OPERABLE device
is adequate to perform the safety function.

.

atively, the equivalent manual initation devices
(speci n Table 3.3.1-1) in the Remote Shutdow
Workstation ay be verified to be OPE y
confirming that Surv ' nce Requirem ave been meet
within the required Frequen performing the required;

Surveillance. An operato o is W ontinuous communication i

with the control r ust be stationeihrt he RSW. These J

provisions e that, redundant devices are BLE and, )
if re manual actuation can occur. within the s ime,

naten1 rnnm.Ennual actuation.
nsewns-

If the +e4pxFunction(s) cannot be restored to OPERABLE W l
status p p,vvided by Um Z'/ t.iw in the allowed Khour
Completion Time, the unit must be brought to a MODE in which

.

'

(9/hig5yM() the requirement does not apply. To achieve this status, the _g |

15' unit must be brought to at least MODE 3 within Epadditional
nou'rs followed by openinc the3. The X

. r to reRh MODE 3 and the flhourA to open thehadditional hours

%yIe#q
3

TBTare 0

#y reasonable, based on operating experience. to reach MODE 3
(d and open the RTBs from full power operativ :n an orderly

hT -rM manner and without challenging unit systems. With the RTBs
open and the unit in MODE 3, this trip Function is no longer
required to be OPERABLE.

(continued)
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ACTIONS C.1 and C.2'

Condition C applies to the Manual Reactor Trip in MODE 3, 4,
and 5 with the RTBs closed and the FLS capable of rod
withdrawal. These Required Actions address inoperability of
one manual . initiation device of the Manual Reactor Trip

,

Function. One device consists of an actuation switch and the
! associated hardware (such as contacts and wiring) up to but
i not inc'luding the eight Reactor Trip Breakers. With one

device inoperable, the inoperable device must be restored,

j to OPERABLE status within hours. In this Condition, the

remaining OPERABLE device i adequate to perform the safety
function. pg ,

' If the Manual Reactor Trip Functio cannot be restored to
OPERABLE status in the allowed 72 hour Completion Time, the
ut.it must be placed in a MODE in w ich the requirement does

;
not apply. To achieve this status, the RTBs must be opened

,

within the next lourX. With the RTBs open, this Function<

i is no longer requ red.
1

4 0.1.1. D.l.2. D.I.3. D.2.1. D.2.2, D.2.3, and D.3

Condition D applies to the Power Range Neutron Flux - High"
,

Function in MODE I and 2.
,

With one required channel inoperable, the af cted channel
' must be placed in a bypass condition within hours. If one

or two are bypassed, the logic becomes 2/3 or 1/2
respectively while still meeting single failure criterion (a
failure in u.e of the three or one of the two remaining

,

channels will not prevent the protective function). The
h E hours allowed to place the inoperable channel (s) in the

bypassed condition is justified in Reference 7.
I%

In addition Ao placing the inoperable channel (s) in the
bypassed condition, THERMAL POWER must be reduced to < 75%
RTP within/( hours.;nd r;; i m m +eratien-within ISS hours
te : C=dition of oil but On: ch;nn;l 0"E"a::LE. Reducing the
power level prevents operation of the core with radial power
distributions beyond the design limits. With one or two of
the PMS power range detectors inoperable, partial radial
power distribution monitoring capability is lost. Restoring
all channels but one to OPERABLE status ensures that a single
failure will neither cause nor prevent the protective
function. In addition, having only one channel inoperable,
provides the capability for surveillance testing on the

(continued)
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| ACTI005 D.1.1, D.l.2, D.l.3, D.2.1, D.2.2, D.2.3, and D.3 (continued)
AP*r'RoMU-%'

The(ISCheur Cunvleticr M e isremaining three channels.
e= 4 dared rener91 = cinenMstillfunctionevenwithasingTprotectivefunctionwould *

e failure of one of the two
remaining channels.

As an alternative to reducing power, the inoperable
channel (s) can be placed in the bypassed condition within

leJfhours, the QPTR monitored every 12 hours as per SR 3.2.4.2,
QPTR verification, and restoration of all but one channel
within 168 hours. Calculating QPTR compensates for the lost

! monitoring capability and allows continued plant operation at
power levels > 75% RTP. The 12 hour Frequency is consistent
with LC0 3.2.4, " QUADRANT POWER TILT RATIO (QPTR)."

.
Required Action D.2.2 has been modified by a Note which only
requires SR 3.2.4.2 to be performed if OPDMS and the Power
Range Neutron Flux input to QPTR become inoperable. Power

i
distribution limits are normally verified in accordance with I

l LC0 3.2.5, "0PDMS - Monitored Power Distribution Parameters."
| However, if OPDMS becomes inoperable, then LC0 3.2.4,

" Quadrant Power Tilt Ratio (QPTR)", becomes applicable. l|

| Failure of a component in the Power Range Neutron Flux |Channel which renders the High Flux Trip Function inoperable I

may not affect the capability to monitor QPTR. If either
OPDMS or the channel input to QPTR is OPERABLE, then
performance of SR 3.2.4.2 once per 12 hours in not necessary.

1

If the Required Actions described above cannot be met within
the specified Completion Times, the unit must be placed in a
MODE where this Function is no longer required OPERABLE.

| Additional time beyond the Completion Times for the Required
1 place the unit in MODE 3.

Actions except D.2.2 is allowed toAg hours is a reasonableA Completion Time of an additional
time, based on operating experience,'to reach MODE 3 from

: full power in an orderly manner and without challenging plant
systems. If Required Action D.2.2 cannot be completed within

| the allowed Completion Time, LCO 3.0.3 must be entered.
|
' E.1.1, E.1.2, and E.2
| |

| Condition E applies to the following reactor trip Functions: |
'

1

Power Range Neutrcn Flux - Low; |e

Overtemperature AT;*

(continued)

;
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i ACTIONS E.1.1, E.1.2, and E.2 (continued)
:
|

| Overpower AT;*

|

| Power Range Neutron Flux - High Positive Rate;*

i * Pressurizer Pressure - High;

SG Water Level - Low; and*

| SG Water Level - High 2. 7*

!

With one required channel inoperable, the aff cted channels
must be placed in a bypass condition within 3 ours. If oneh
or two are bypassed, the logic becomes 2/3 or 1/2
respectively while'still meeting single failure criterion

; (a failure in one of the three or one of the two remaining
channels will not prevent the protective function). The

2 t hours allowed to place the inoperable channel (s) in bypass
is justified in Reference 7.

f
. additica , the 9:;; ired Action is ie ce: tere all but-ene-
hrr el withia '00 he.... "::tering :11 chennels but ene te.

*
E E",^ ALE :t:tes ease-es th:t singl: f:ilure ill ne. a m
0;eg n:n;wev;;.the prete:tive functi = . In ;.dditien,

| Mv5; :My one' h;.na:1 ine er. Lie, provide; the cap:b'ityv* f r : rve"1:nce to ting en the rea,eining thrt ch:nnelcr
WyY[0 A he-%0 hour Ces,pletien Tiwe is wus;dered rees;nable in :

Qppsu-.b the protective function would still function even with ag
,yv6/M single failure of one of the two remaining channels.

t

! If the Required Actions described above cannot be met within
; the specified Completion Times, the unit must be placed in a
1 6~ MODE _whero this Fun is no longer required to be

OP BLE. An additiona hours is allowed to place the unit
6g MODE 3 3Sgttt hours is a reasonable time, based on

operating experience, to reach MODE 3 from full power in an;

f orderly manner and without challenging plant systems.

F.1.1, F.1.2, F.2, and F.3

Condition F applies to the Intermediate Range Neutron Flux
| trip when above the P-6 setpoint and below the P-10 setpoint.
| Above the P-6 setpoint and below the P-10 setpoint, the PMS
l intermediate range detector performs the monitoring
| functions.
|

! (continued)

I
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ACTIONS F.1.1, F.1.2, F.2, and F.3 (continued) 2
'

With one required channel inoperable, the aff cted channels
must be placed in a bypass condition within / hours. If one |

or two are bypassed, the logic becomes 2/3 or 1/2 1
respectively while still meeting single failure criterion j
(a failure in one of the three or one of the two remaining I

channels will not prevent the protective function). The
2-g hours allowed to place the inoperable channel (s) in the

bypassed condition is justified in Reference 7.

| l tion, the Required Action is to restore all but one }
thanne 168 hours. Restoring all channels-burone to
OPERABLE stat t w sures that a single failure will neither
cause nor prevent the~ protective fynction. In addition,

having only one channel inoperable provides the capability
for surveillance tesDty1n the remaining three channels. |

JThe Completion)Wof prior to increasing thermal power |

{aboveP-10Atconsideredreasonablesincetheprotective
fun would still function ~even with a sinale failure of_

o nf t ha + m **m 4ninn channelsJ
| 2.,

As an alternative to acing the channel (s) in bypass if,

| THERMAL POWER is gre er than the P-6 setpoint but less than-

i the P-10 setpoint, hours is allowed to reduce THERMAL POWER
below the P-6 setpoint or to increase the THERMAL POWER above !

the P-10 setpoint. The PMS Intermediate Range Neutron Flux I
channels must be OPERABLE when the power level is above the I

capability of the source range, P-6, and below the capability ,

of the power range, P-10. '!f THERMAL POWER is greater than !
the P-10 setpoint, the PMS power range detectors perform the !

monitoring and protective functions and the intermediate
range is not required. The Completion Times allow for a slow |
and controlled power adjustment below P-6, and takes into '

account the redundant capability afforded by the two
remaining OPERABLE channels and the low probability of their
failure during this period. .

G.1 and G.2

Condition G applies to two' required Intermediate Range
Neutron Flux trip channels inoperable in MODE 2 above the P-6
setpoint and below the P-10 setpoint. Required Actions

!

(continued)
_.

<

i
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RTS Instrumentation
B 3.3.1

. BASES
i

ACTIONS- G.1 and G.2 (continued)

specified in this condition are only applicable when channel
failures do not result'in reactor trip. Above the P-6 .1

.setpoint and below the P-10 setpoint, the'PMS intermediate *I,

| range detector performs the monitoring Functions. With only 1

| one intermediate range channel 6PERABLE, the Required Actions
are to suspend operations involving positive reactivity
additions immediately. This will preclude any power level
increase since there are insufficient OPERABLE Intermediate
Range Neutron Flux channels to adequately monitor the power

7- rise. The operator must also reduce THERMAL POWER below the
P-6setpointwithirfghours. Below P-6, the Source Range
Neutron Flux channels will be_able to monitor the core poweri

L evei. ine Completion Time ofpf hours will allow a slow and
'

controlled power reduction to'less than the P-6 setpoint and
takes into account the low probability of occurrence of an
event during this period that may require the protection
afforded by the PMS Intermediate Range Neutron Flux trip.

H.1

Condition H applies to the Intermediate Range Neutron Flux
trip when THERMAL POWER is below the~P-6 setpoint and one

-

, required channel is inoperable. Below the P-6 setpoint, the
,

| PMS source range performs the monitoring and protective !

| functions. At least 3 of 4 PMS intermediate range channels
t must be returned to OPERABLE status prior to increasing power

above the P-6 setpoint. With the unit in this Condition, 1

F below P-6, the PMS source range performs the monitoring and !
protection functions. |

hl. I.2.'and I.3
Con ion I applies to one requirfd Source Range Neutron Flux

, [gg ,

W/Mr trip c nnel inoperable when .in190DE '2, below the P-6
l

| setpoint) d performing a xeactor startup.

With one \an
'

required channel inoperable, the affected channel
must be place'd.in a bypass condition within 8 hours. If one
or two source' range channels are bypassed, the logic becomes,

! 2/3 or 1/2 respectively while still meeting single failure
criterion.(a failure in one of the three or one of the two
remaining channels will not prevent the protective function).
The ' hours allowed to olace the inoperable channel (s) in thes

assed condition is jbstified in Reference 7.
,

'

,

!

j (continued)
,

:
:
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I.1

Condition I applier to one inoperable Source Range Neutron
Flux trip channel wnen in MODE 2, below the P 6 setpoint,
and performing a reactor startup. With the unit in this |

Condition, below P 6, the NIS source range performs the- J

monitoring and protection functions. With one of the two
channels inoperable, omrations involving positive
reactivity additions s1all be suspended immediately.

This will preclude any mwer escalation. With only one
source range channel OPERABLE, core protection is severely
reduced and any actions that add positive reactivity to the
core must be suspended immediately.

J.1

Condition J applies to two inowrable Source Range Neutron
Flux trip channels when in MODE 2, below the P 6 setpoint,
and wrforming a reactor startup, or in MODE 3, 4, or 5 with

" the RTBs closed and the CRD System capable of rod |

withdrawal . With the unit in this Condition, below P 6, the i

NIS source range wrforms the monitoring and protection'

functions. With mth source range channels inoperable, the
RTBs must be opened immediately. With the RTBs open, the

,

core is in a more stable condition and the unit enters |
Condition L. *j

1
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RTS Instrumentation
B 3.3.1

BASES

ACTIONS I.lhl.2,andI.3 (continued)'

In addi on, the Required Action is to restore all but one '

channel w hin 168 hours. Restoring all channels but one to
OPERABLE st tus ensures that a single failure will neither
cause nor preynt the protective function. In addition, j
having only oneschannel inoperable,-provides the capability !

for surveillanceTesting on the remaining three channels.
The 168 hour Completion Time is considered reasonable since,

j the protective Functisp would still function even with a |
| single ailure of one df the two remaining channels. '

As alternative to placi the channel (s) in bypass,
8 ours is allowed to increa THERMAL POWER above the P-6 I

- tpoint. l
I

| J 1 J.2. J.3. and J.4

RS6 ACE Cond on J applies to more than o e required inoperable
wit *+ /NSEAT Sourcelange Neutron Flux trip channel when in MODE 2, below '

the P-6 sutpoint, and performing a reactor startup, or in I
MODE 3, 4, Mr 5 with the RTBs closed and the PLS capable' of !

rod withdrawal. Additionally, Condition J applies when the |
Required Action and associated Completion Time.of Condition I ;

*

are not met. With the plant in this Condition, < P-6, the !
PMS source range performs the monitoring and protective |
Functions. With mor.e than two source range channels |

inoperable or the requirements of Condition I not. met,
operations involving positive reactivity additions shall be
suspended immediately. With this Condition, core protection
is severely reduced and any actions that add positive
reactivity to the core must be suspended as quickly as

- possible. In addition to suspending positive reactivity
additions, the RTBs must be opened immediately. With the
RTBs open and positive reactivity additions suspended, the
core is in a relatively safe and stable condition. Also, all
valves that could add unborated water to the RCS must be .

closed within I hour. The isolation of unborated water
sources will preclude a boron dilution accident. The
allowance of 1 hour to stop positive reactivity additions and
clos 6 the unborated water source isolation valves is based on
op ating experience which provides sufficient time to
a omplish the Required Actions in an orderly manner. Also,

.

I

i

| (continued)
i !
: I
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BASES

/

ACTIONS A 1, J.2, J.3, and J.4 (continued)-

the\DMmustbeverifiedwithinIhourandonceper12 hours
as peg SR 3.1.1.1, SDM verification. With no source range
channeTy OPERABLE, core protection is severely reduced.
Verifying the SDM within I hour allows sufficient time to
perform the calculations and determine that the SDM
requirement $ are met The SDM must also be verified once per
12 hours the'reafter to ensure that the core reactivity has
not changed. '$equired Action J.1 prohibits any positive
reactivity additions; therefore, core reactivity should
not be Ancreasing, and a 12 hours Frequency is adequate. The
CompletionTimes6(withinIhourandonceper12hoursare -

based on operating e.xperience in performing the Required
Ac ions and the knowledge that plant conditions will change
s owly. \

~

K.l.1, K.l.2, and K.2

Condition K applies to the following reactor trip Functions:
'

Pressurizer Pressure - Low;*

Pressurizer Water Level - High 3;* *

Reactor Coolant Flow - Low (Two Cold Legs);*

RCP Bearing Water Temperature - High (Two Pumps); and*

RCP Speed - Low, f,*

With one required channel inoperable, the affpcted channels
mustbeplacedinabypassconditionwithin,$ hours. If one
or two are bypassed, the logic becomes 2/3 or 1/2
respectively while still meeting single failure criterion
(a failure in one of the three or one of the two remaining

.L channels will not prevent the protective function). The
F g hours allowed to place the inoperable channel (s) in the

bypassed condition is justified in Reference 7.
. . . . . - . -

Iilhaddition, the R4utreil Action is to reRole all but one
channel within 24 hours. Restoring all channels but one to
DPERABLE status ensures that a single failure will.neither
hause nor prevent the protective function. In addition,

,

gon_1.y_ one channel ip<fperable, provi,d.es th.e capabilg
,

(continued)
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BASES

4

' ACTIONS K.1.1. K.l.2. and K.2 (continued)
_

f sur eillanc st)dgonth remajn+ng threKhannEls.
The hour Comple n Time is 'sidered reasonaRe since
th ro tive furjdtio oul 11 unction'even with 4
si e fai e af nne of _ wo ram ad' channel s .

a ~ %
If Required Actions described above cannot be met within the ,

specified Completion Times, the unit must be placed in a MODE :

where this Function is no lo required to be OPERABLE. A
f- Compien on Time vi .n .uuitiona hours is allowed to reduce g

power < P-10. Allowance of thi the interval takes into ,

consideration'the redundant capability provided by the l
remaining two redundant OPERABLE channels and the low :

probability of occur.rence of an event during this period that
may require the protection afforded by the Functions j

associated with Condition K.
,

L.l.1, L.l.2. and L.2

Condition L is applicable to the Reactor Coolant' Flow - Low
(Single Cold Leg) and RCP Bearing Water Temperature - High
(Single Pump) reactor trip Functions. g,

With one required channel inoperable, the aff cted channels
must be placed in a bypass condition within hours. If one
or two are bypassed, the logic becomes 2/3 o 1/2 '

respectively while still meeting single failure criterion
(a failure in one of the three or one of the two remaining

b channels will not prevent the protective function). The -

J hours allowed to place the inoperable channel (s) in the
bypassed condition is justified in Reference 7.

additFon3he' keciu(ed' Action is to' rattore al+ but oni7
~ ~

ch el within 168 hours.s Restoring all channels but one to
OPER E status ensures that a single failure'will neither !
:ause nor prevent the protective function. In addition,s
iaving onlyspne channel inoperable, provides the capability
for surveillance testing on the remaining three channels.
jihe 168 hour Completion Time is considered reasonable since
Ithe protective function wo still functio even with a

failur_e. of _one _of _t two remaining hannels. .
,

_ , _

,

(continued)
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BASES

ACTIONS L.l.1, L.l.2, and L.2 (continued) /f/If Required Actions described above cannot be met within the
specified Completion Times, the uni 'must be placed in a MODE
where this Function is no longer r uired to be OPERABLE. A
Completion Time of an additional g3 hours is allowed to reduce
power < P-8. Allowance of this time interval takes into
consideration the redundant capability provided by the
remaining two redundant OPERABLE channels and the low
probability of occurrence of an event during this period that
may require the protection afforded by this Function.

M.l.1, M.I.2, and M.2

Condition M applies to the Safeguards Actuation signal from
E WAS reactor trip, the RTS Automatic Trip Logic, 1st stage
I tomatic Depressurization and CMT injection in MODES 1
cad 2.

With one required channel . inoperable,-4the cted channels l
~

'

muqt be pl ced in a bypa condition w thin Qours. If one j
or two e bypassed, the'lo ic become 2/3 or IX2 '

Ifailu,c ively while still mee''ng si e failure criterion (a
,

.respe
* re in one of the three or /of the two remaining

Icphnnels will not
/8 hours allowed % prevent t

etive functiop). "The,

placs_4he oper ble chann s
,

i bypassed _condit#ndi justif edJn.ReTarence .(-) in the
,

' '

f
Ir :dditi=>the Required Action is to restore all but oneb i

OPERABLE statu % hours.
channel within Restoring all channels but one to

s ensures that a single failure will neither
cause nor prevent the protective function. In addition,
having only one channel inoperable, provides the capability
fnr surveillance testing on the remaining three channels,

b' The)68 hour Completion Time is considered reasonable since
the protective function would still function even with a
single failure of one of the two remaining channels.

If Required Actions described above cann be met within the
specified Completion Times, the unit 1nust be placed in a MODE j
where this Function is no longer r uired to be OPERABLE. A

iCompletion Time of an additional hours is allowed to place
the unit in MODE 3. The Completion Time is a reasonable
time, based on operating experience, to reach MODE 3 from
full power in an orderly manner and without challenging plant

(continued)

!

AP600 B 3.3-39 08/96 Amendment 0
'

eow neumo - on.



.. .- . . - . _ . . - . .. _ _ .. .
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B 3.3.1

BASES

ACTIONS M.I.1, M.l.2, and M.2 (continued)

systems. Allowance of this time interval takes into
consideration the redundant capability provided by the

,

remaining two redundant OPERABLE channels and the low|

probability of occurrence of an event during this period that
may require the protection afforded by this Function.

N.1, N.2, and N.3

Condition N applies to the P-6, P-10, and P-11 interlocks.
With one required channel inoperable, the associated
interlock must be verified to be in its required state for -

the existing plant condition within I hour, or the Functions
7 " " n s a+=d gtin perable interlocks placed in a bypassed

conditinn within)# hours, or the unit must be placed in
E 3 withih7t6 hours. Verifying the interlock manually

| g accomplishes the interlock condition.

If one or two associated functions are bypassed, the logic
becomes.2/3 or 1/2 respectively while still meeting single
failure criterion (a failure in one of the three or one of,

| -7 the two remaining channels will not prevent the protective
function).D# hours allowed to place the functions! I

-

associated with the inoperable channel (s) in the bypassed
condition is justified in Reference 7.
L

_ _ - . - . . . . . . . . . .

IN addition, the Requir Action 4s to rest re all but one
cha%nel withid 168 hours. Restoring all chan 1s'but one to
OPERABLE status ensures tha sa single failure wH 1 neither

| cause nohprevent the protective function.'In addition,
i having onlyNne channel inoperable, provides the capability |

for surveillance testing on the remaining three channels. The
168 bour Completion Time is considered reasonable since the '
protectivefunriionwouldstillfunctionevenwithasinglej
fall 1ure of on4 of the two remaining channels.___. - -

_

If placing the associated functions in bypass' is impractical,
for instance as the result ofjother channels in bypass, the
Completion Time of an addition 8' hours is reasonable, based,

onoperatingexperience,toreic MODE 3 from full power in
an orderly manner and without c llenging plant systems.

b

4

(continued);

i
,
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BASES

ACTIONS .
0.1. 0.2, and 0.3

(continued)
Condition 0 ' applies to the P-8 interlock. With one required.

,

channel inoperable, the associated interlock must be verified '

to be in its required state for the existing plant condition
within I hour, or the Functions associated with inopp able 7 *
interlocks placed in a bypassed condition within gfiours, or
the unit must be placed in MODE 2 within hours. Verifying
the interlock manually accomplishes the int lock condition.

13
If one or.two associated functions are bypassed, the logic
becomes 2/3 or 1/2 respectively while.still meeting single
failure criterion (a failure in one of the three or one of
the two rem ing channels will not prevent the protective

7- runction). Th E hours allowed to place the functions
associated wi the inoperable channel (s) in the bypassed
condition is justified in Reference 7.

|In\ddition,/the Requimed Action 1s to restge all fiut one
fchannel within 168 hours.xRestoring all channals but one to
OPERABLE 4tatus ensures thata single failure will neither i

cause her prevent the protective function. In addition, |
'

having only one channel inoperable, provides the capability '

,

for surveillance testing on the remaining three channels. The -~

168 hour Completion' Time is considered reasonable since the
protective func14on would still fyn'ction even with a single
failure of oru(of the two'remainihg channels. 4

'

;

If placing the associated functions in bypass is' impractical,
for instance as the result of other channels in bypass, the
CompletionTimeofanadditionalghoursisreasonable, based I

on operating experience, to reach DE 2 from full power in
an orderly manner and without cha lenging plant systems.

P.1 and p.2 L- (a s AQg7g unos&ncrKEs.c p neno mSuhtMsM
Condition P applies to the RTBs in MODES 1 and 2, and inj
MODE 3, 4, and 5 with the RTBs closed and the PLS capable of
rod withdrawal. This Condition is primarily associated with
mechanical damage that can prevent the RTBs from opening.

With one required division inoperable (one or two of the RTBs
$#he associated with a protection division), the breakers in the

inoperable required division must be opened within 8 hours.-

(continued)
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N -

1

,

0.1. 0.2.1. and 0.2.2

Condition 0 applies to the RTBs in MODES 1. 2, 3, 4 or 5 I

with the RTBs closed and the PLS capable of rod withdrawal.
With two required divisions of RTBs and/or RTB Undervoltage !
and Shunt Trip Mechanisms inoperable. I hour is allowed to !

!restore the required divisions to OPERABLE status or the
unit must be placed in MODE 3, 4 or 5 and the RTBs opened
within the next 6 hours. The Completion Time of 6 hours is
reasonable, based on operating experience, to reach MODE 3
from full power in an orderly manner and without challenging j
unit systems. The 1 hour and 6 hour Completion Times are !

Iequal to the time allowed by LC0 3.0.3 for shutdown actions
in the event of a complete loss of RTS Function. Placing
the unit in MODE 3 removes the requirement for this 1

particular Function. ,

um

%

.
-

*

I
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; BASES l
!

'

i: -

f ACTIONS P.1 and P.2 (continued)

If one division of RTBs is inoperable, but closed, and a ,

'

I; second inoperable division is opened, the logic becomes
1/2 while still meeting single failure criterion (a failure'

;. in one of the three or one of the two remaining divisions
; will not prevent the protective function).
, .. ._ . ; . ,

' the Requi ed Action is to res re; addition
thin 168 houb ' Restoring all di ,411 but onet

;. di ion ions but one j
i to OP E status ensures t a single failur will neither |s
i cause N revent the protecti A function. The 168 hour '

j Comp 1 ion Thne # considered reasopble since the $rotective
: - fun ion wou

Anna of the aramun4.nndivisigvwfthsstill function e a singlep ailure of {f
N N7 s.

,

i

i If Required Actions described above cannot be met within the
i specified Completion Times, the unit must be placed in a MODE
i where this Functi is no longer required to be OPERABLE
! within an additio

a'ITBsopen,theseFunctionsarenolonger
hours. This is done by opening all of

the RTBs. With t
required.

f l i.i. u.1.z. ano u.z -

-

t
. N

j i Condition Q ' applies to the RTB Undervoltage and Shunt Tri'p'
: Mechanisms, or diverse trip features, in MODES 1 and 4, and
' .in MODE 3, 4, and 5 with the RTBs closed and the,PLS capable
j { of rod withdrawal. y

, ,-

RF'4M I With one trip mechanism on one required . breaker inoperable,
iserd *

I'8 hours.the required, inoperable breaker must4e opened within/# If two RTBs in a single division are inoperable,
but closed, and a third RTB is,op,ened, the logic becomes 1/2 ,
while still meeting single failure criterion (a failure in :
one of the three or one ofd he two remaining divisions will i
not prevent the protec se function). |.

.

In addition, the uired Action is to restore all but two
RTBs in a single division within 168 hours. Restoring all
RTBs but two ,M a single division to OPERABLE status ensures
that a sin
protectjve,glefailurewillneithercausenorpreventthe ; |

function. The 168 hour Completion Time is '

consi red reasonable since the protective function would ?

st function even with a single failure of one of the !

|'
maining reactor trip breakers or one division. |'

. . . . . -
_

_..

(continued)
-

._
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f

BASES
|
!

ACTIONS N .1, 0.1.2, and 0.2 (continued)
,-

If Req ed Actions desc edaTovecannotbemetkthin.the
specifie Templetion Times, the itmustbeplacedin/ MODE

,

where this Junction is no longer.re red to be OPERABLE. A
Completi Time if an additional'8 hours allowed 4o place \ ,

the un inMODE3,4or5withtheRTBsopen. W Kh the RTBs lthese Functions are4a M ;:r raui,wu.open w

R.I.1. R.I.2, and R.2

,

Condition R applies to Ist Stage ADS actuation and CMT
| injection and the RTS Automatic Trip Logic in MODES 3, 4, and

5 with the RTBs closed and the PLS capable of rod withdrawal.

With ne re ired channe inoperabie, the affected, channels,
, must b 1 d in a bypas contfition within\ hours. If one

or two a ypassed, the 1 becomes 2/3 or IR
while stil}4neetings ingle fa'ilure cKterion (arespecti e sx

failurp in one f thg4hree or onswfAhe two remaiping
chanyRs will no revent the prot ve functio The. .

.

j 8hpr'sallowed ce the ino rableschannel s) in the'

mhun ;;j ;;;ditivii is gudifi0d 4" Da#^*'E""" 7 '

+8
In addition he Required Action is to restore all but one
channel in hours. Restoring all channels but one to
OPERABLE ensures that a single failure will neither cause nor
prevent the protective function. In addition, having only
one channel inoperable, provides the capability for
surveillance testing on the remaining three channels. The

98 MG hour Completion Time is considered reasonable since the
protective function would still function even with a single
failure of one of the two remaining channels.

If Required Actions described above c.annot be met within the
specified Completion Times, the unit must be placed in a MODE

,' where this Function is no longer required to be OPERABLE. A
Completion Time of an additional hourf is allowed to openi

the RTBs. With RTBs open, these nctions are no longer
| required.

.2

415B4*T h
| S LT /
|
i

' (continued)
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INSERTS

; S.1 and S.2
i

{ Condition S applies to one inoperable source range channel
; in MODE 3. 4 or 5 with the RTBs closed and the CRD System
i capable of rod withdrawal. With the unit in this Condition,

below P 6, the NIS source range performs the monitoring and
protection functions. With one of the source range channels
inoperable, 48 hours is allowed to restore it to an OPERABLE -

i status. If the channel cannot be returned to an OPERABLE
i status. I additional hour is allowed to open the RTBs. Once
f the RTBs are open, the core is in a more stable condition
: and the unit enters Condition L. The allowance of 48 hours

L_

to restore the channel. to OPERABLE status, and the:
additional hour to open the RTBs, are justified in

! Reference 7.
!

i T.I. T.2, and T.3

Condition T applies when the required number of OPERABLE
Source Range Neutron Flux channels is not met in MODE 3,

" 4,or 5 with the RTBs open. With the unit in this Condition,
the NIS source range performs the monitoring and protection
functions. With less than the required number of source-

range channels OPERABLE, operations involving positive
reactivity additions shall be suspended immediately. This
will preclude any power escalation. In addition to
suspension of positive reactivity additions, all valves that -

could add unborated water to the RCS must be closed within
1 hour as specified in LC0 3.9.2. The isolation of
unborated water sources will preclude a boron dilution
accident.

Also, the SDM must be verified within 1 hour and once every
12 hours thereafter as per SR 3.1.1.1, SDM verification. i

With no source range channels OPERABLE, core protection is
severely reduced. Verifying the SDM within 1 hour allows
sufficient time to perform the calculations and determine
that the SDM requirements are met. The SDM must also be
verified once per 12 hours thereafter to ensure that the
core reactivity has not changed. Recuired Action L.1
precludes any positive reactivity adcitions: therefore, core
reactivity should not be increasing. and a 12 hour Frequency
is adequate. The Completion Times of within 1 hour and once
per 12 hours are based on operating experience in performing !
the Required Actions and the knowledge that unit conditions I

will change slowly.

!

|
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BASES (continued)
,

i

SURVEILLANCE The SRs for each RTS Function are identified in the SRs
REQUIREMENTS column of Table 3.3.1-1 for that Function.

,

A Note has been added to the SR table stating that
Table 3.3.1-1 determines which SRs apply to which RTS
Functions.

! The CHANNEL CALIBRATION and COTS are performed in a manner
; that is consistent with the assumptions used in analytically
~ calculating the required channel accuracies. For channels
, that include dynamic transfer functions, such as, lag,

lead / lag, rate / lag, the response time test may be performed'

with the transfer function set to one, with the resulting
measured response time compared to the appropriate SSAR
response time (Ref. 2). Alternately, the response time test
can be performed with the time constants set to their nominal

: value provided the required response time is analytically
' calculated assuming the time constants are set at their

nominal values. The response time may be measured by ai

i series of overlapping tests such that the entire response
; time is measured.

SR 3.3.1.1'
- I 2-

Performance of the CHANNEL CHECK once every.2( hours ensures
'

that gross failure of instrumentation has not occurred. A
CHANNEL CHECK is normally a comparison of the parameter

; indicated on one channel to a similar parameter on other
: channels. It is based on the assumption that instrument

channels monitoring the same parameter should read
i approximately the same value. Significant deviations between

the two instrument channels could be an indication of
| excessive instrument drift in one of the channels or of even

something more serious. A CHANNEL CHECK will detect gross !

channel failure; thus, it is key to verifying that the i
instrumentation continues to operate properly between each
CHANNEL CALIBRATION. 1.

. .

Agreement criteria are determined by the plant staff based on
, a combination of the channel instrument uncertainties,' including indication and readability. If a channel is

i

j outside the criteria, it may be an indication that the sensor l

) or the signal processing equipment have drifted
'

outside its limit.

~

(continued) ,

.
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RTS Instrumentation
B 3.3.1

BASES
__

SURVEILLANCE SR 3.3.1.1 (continued)
REQUIREMENTS

The channels to be checked are:

Power Range Neutron Flux
Intermediate Range Neutron Flux
Source Range Neutron Flux

.

|
Overtemperature Delta T '

Overpower Delta T
Pressurizer Pressure
Pressurizer Water Level
Reactor Coolant Flow - each loop
RCP Bearing Water Temperature - each RCP
RCP Speed - each RCP
SG Narrow Range Level - each SG
RCS Loop T-cold - each loop
RCS Loon T-hot - each loop

The Frequency is based on operating experience that
deronstrates the channel failure is rare. Automated operator
a;os may be used to facilitate the performance of the CHANNEL
CHECK.

SR 3.3.1.2*

SR 3.3.1.2 compares the calorimetric heat balance to the
nuclear instrumentation channel output every 24 hours. If
the calorimetric measurement between 70% and 100% RTP, |
differs from the nuclear instrument channel output by I

> 2% RTP, the nuclear instrument channel is not declared
inoperable, but must be adjusted. If the nuclear instrument
channel output cannot be properly adjusted, the channel is
declared inoperable.

Three Notes modify SR 3.3.1.2. The first Note indicates that
the nuclear instrument channel output shall be adjusted
consistent with the calorimetric results if the absolute
difference between the nuclear instrument channel output and
the calorimetric measurement between 70% and 100% RTP is
> 2% RTP. The second Note clarifies that this Surveillance
is required only if reactor power is > 15% RTP and that

17 '74-hours is allowed for performing the first Surveillance
after reaching 15% RTP. At lower power levels the

i

(continued)
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B 3.3.1

BASES

SURVEILLANCE SR 3.3.1.2 (continued)
REQMREMENTS

calorimetric data are inaccurate. The third Note is required
because, at power levels between 15% and 70% calorimetric
uncertainty and control rod insertion create the potential
for miscalibration of the nuclear instrumentation channel in
cases where the channel is adjusted downward to match the
calorimetric power. Therefore, if the calorimetric heat

,

measurement is less than 70% RTP, and if the nuclear
instrumentation channel indicated power is lower than the,

calorimetric measurement by > 2%, then the nuclear
instrumentation channel shall be adjusted upward to match the
calorimetric measurement. No nuclear instrumentation channel
adjustment is required if the nuclear instrumentation channel
is higher than the calorimetric measurement (see Westinghouse
Technical Bulletin NSD-TB-92-14, Rev.1.)

The Frequency of every 24 hours is adequate. It is based on
plant operating experience, considering instrument
reliability and operating history data for instrument drift.
Together these factors demonstrate the change in the absolute
difference between nuclear instrumentation and heat balance
calculated powers rarely exceeds 2% RTP in any 24 hours

- period.

In addition, main control room operators periodically monitor
redundant indications and alarms to detect deviations in
channel outputs.

SR 3.3.1.3 -

SR 3.3.1.3 compares the AXIAL FLUX DIFFERENCE determined
using the incore system to the nuclear instrument channel
AXIAL FLUX DIFFERENCE every 31 EFPD.

If the absolute difference is a 3% AFD the nuclear
instrument channel is still OPERABLE, but must be readjusted.
If the nuclear instrument channel cannot be properly
readjusted, the channel is declared inoperable. This -

surveillance is performed to verify the f(AI) input to the
overtemperature AT function.

Two Notes modify SR 3.3.1.3. The first Note indicates that
the excore nuclear instrument channel shall be adjusted if
the absolute difference between the incore and excore AFD is
a 3% AFD. Note 2 clarifies that the Surveillance is

(continued)
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RTS Instrumentation
B 3.3.1

BASES
,

SURVEILLANCE SR 3.3.1.3 (continued)
REQUIREMENTS

required only if reactor power is a: 50% RTP and that
24 hours is allowed for performing the first Surveillance
after reaching 50% RTP.

15
The Frequency of every 31 EFPD is adequate. It is based on
plant operating experience, considering instrument
reliability and operating history data for instrument drift.
Also, the slow changes in neutron flux during the fuel cycle
can be detected during this interval.

SR 3.3.1.4

SR 3.3.1.4 is a calibration of the excore channels to the
incore channels. If the measurements do not agree, the
excore channels are not declared inoperable but must be
calibrated to agree with the incore detector measurements.
If the excore channels cannot be adjusted, the channels are
declared inoperable. This Surveillance is performed to
verify the f(AI) input to the overtemperature AT Function.

A Note modifies SR 3.3.1.4. The Note states that this
* Surveillance is required only if reactor power is > 50% RTP

and that 24 hours is allowed for performing the first
surveillance after reaching 50% RTP.

The Frequency of 92 EFPD is adequate. It is based on
industry operating experience, considering instrumeet
reliability and operating history data for instrument drift.

SR 3.3.1.5

SR 3.3.1.5 is the performance of a REACTOR TRIP CHANNEL
OPERATIONAL TEST (RTCOT) every 24 months.

A RTCOT is performed on each required channel to provide
reasonable assurance that the entire channel will perform the
intended Function.

The automatic tester provided with the integrated protection
cabinets is intended to aid the plant staff in performing the
RTCOT. Prior to the RTCOT, the calibration of the automatic
tester shall be verified and adjustments made as required to
the voltage and time base references in the automatic tester.

(continued)
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B 3.3.1

BASES

|

SURVEILLANCE SR 3.3.1.5 (continued)
REQUIREMENTS

Subsequent to the RTCOT, the results of the automatic test
shall be reviewed to verify completeness and adequacy of!

' results.

This test frequency of 24 months is justified based on
i

Reference 7 and the use of continuous diagnostic test I
features, such as deadman timers, A/D channel automatic |
calibration, memory checks, numeric coprocessor checks, and I
tests of timers, counters and crystal time bases, which will |
report a failure within the integrated protection cabinets to i
the operator within 10 minutes of a detectable failure. !

4

During the RTCOT, the integrated protection cabinets in the
division under test may be placed in bypass.

SR 3.3.1.6

SR 3.3.1.6 is the performance of a TADOT every 92 days on a |

STAGGERED TEST BASIS. This test shall verify OPERABILITY by
actuation of the end devices,

i

The RTB test shall include separate verification of the-

undervoltage and shunt trip mechanisms. Each RTB in a
division shall be tested separately in order to minimize the
possibility of an inadvertent trip.

The Frequency of every 92 days on a STAGGERED TEST BASIS is
adequate. It is based on industry operating experience,
considering instrument reliability and operating history
data.

Le 2 is = di'i:d by : Nete th:t : =ludes verificaticr of
;;tpoii n from tne TADST. The functions effected h:ve ne -
ret;;ints-associeted ,,ith .theiii. -

SR 3.3.1.7

A CHANNEL CALIBRATION is performed every 24 months, or
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop, including the sensor
and IPC. The test verifies '. hat the channel responds to a
measured parameter within tne necessary range and accuracy.

I

I (continued)
)

|%
!
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i

B 3.3.1

: BASES 1

.

SURVEILLANCE SR 3.3.1.7 (continued) ;'
REQUIREMENTS

Transmitter calibration must be performed consistent
with the assumptions of the unit specific setpoint

'

methodology. The difference between the current "as found"
values and the previous test "as left" values must be

' consistent with the transmitter drift allowance used in the
setpoint methodology.

The IPC CHANNEL CALIBRATION is performed by the automatic
tester, and the calibration of the automatic tester must be
verified prior to use.

The setpoint methodo~iogy requires that 30 months drift be |,

used (1.25 times the surveillance calibration interval, '

24 months) based on Generic Letter 91-04, " Changes in
Technical Specification Surveillance Intervals to Accommodate
a 24-month Fuel Cycle."

SR 3.3.1.7 is modified by a Note stating that this test
shall include verification that the time constants are
adjusted to the prescribed values where applicable.

SR 3.3.1.8*

SR 3.3.1.8 is the performance of a CHANNEL CALIBRATION every
24 months. This SR is modified by a Note stating ~that
neutron detectors are excluded from the CHANNEL CALIBRATION.
The CHANNEL CALIBRATION for the power range neutron detectors =
consists of a normalization of the detectors based on a power l
calorimetric and flux map performed above 15% RTP. The
CHANNEL CALIBRATION for the source range and intermediate
range neutron detectors consists of obtaining the detector )
plateau or preamp discriminator curves, evaluating those |
curves, and comparing the curves to t
This Surveillance is not required for,he manufacturer's data.

'

the power range
detectors for entry into MODE 2 and 1, and is not required
for the intermediate range detectors for entry into MODE 2,
because the plant must be in at least MODE 2 to perform the
test for the intermediate range detectors and MODE 1 for the
power range detectors. The 24 month Frequency is based on
the need to perform this Surveillance under the conditions
that apply during a plant outage and the potential for an
unplanned transient if the Surveillance were performed with
the reactor at power. Operating experience has shown these

'

components usually pass the Surveillance when performed on
the 24 month Frequency.

(:ontinued)
'
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RTS Instrumentation |
B 3.3.1 i

i

| BASES

SURVEILLANCE SR 3.3.1.9
REQUIREMENTS

(continued) SR 3.3.1.9 it the performance of a CHANNEL CALIBRATION, as
described in SR 3.3.1.7, every 24 months. RTD channels are
to be calibrated in place using cross-calibration techniques, |
or in a test bath after removal ~ from piping. This test will |,

| verify the rate-lag compensation for flow from the core to |
| the RTDs. '

| CHANNEL CALIBRATION is a complete check of the instrument
loop, including the sensor and IPC.

| The setpoint methodology requires that 30 months drift be
| used (1.25 times the surveillance calibration interval, ,

24 months) based on Generic Letter 91-04, " Changes in
Technical Specification Surveillance Intervals to Accommodate
a 24-Month Fuel Cycle."

SR 3.3.1.10

SR 3.3.1.10 is the performance of a TADOT of the Manual
Reactor Trip, RCP Breaker Position, and the SI, ADS
Actuation, and CMT Injection inputs from the ESFACs. This
TAD 0T is performed every 24 months. The test shall
independently verify the OPERABILITY of the undervoltage and

.

shunt trip mechanisms for the Manual Reactor Trip Function
for the Reactor Trip Breakers.

The Frequency is based on the known reliability of the
Functions and the multichannel redundancy available, and has <

been shown to be acceptable through operating experience.
'

The SR is modified by a Note that excludes verification of
| setpoints from the TAD 0T. The Functions affected have no

setpoints associated with them.

SR 3.3.1.11 !

This SR 3.3.1.11 verifies that the individual channel /
division actuation response times are less than or equal to
the maximum values assumed in the accident analysis.
Response Time testing criteria are included in Reference 2.

For channels that include dynamic transfer Functions (e.g.,
lag, lead / lag, rate / lag, etc.), the response time test may be
performed with the transfer Function set to one, with the

(continued) ,

i

h AP600 B 3.3-50 08/96 Amendment 0

__ _ _. _ . _ _ ___



.. - _ . - - . - - -.

RTS Instrumentation
B 3.3.1

BASES

SURVEILLANCE SR 3.3.1.11 (continued)
REQUIREMENTS '

resulting measured response time compared to the appropriate
FSAR response time. Alternately, the response time test can
be performed with the time constants set to their nominal
value, providad the required response time is analytically
calculated assuming the time constants are set at their
nominal values. The response time may be measured by a
series of overlapping test such that the entire response time
is measured.

Each division response must be verified every 24 months on a
STAGGERED TEST BASIS (i.e., all four Protection Channel Sets
would be tested after 96 months). Response times cannot be
determined during plant operation because equipment operation
is required to measure response times. Experience has shown
that these components usually pass this surveillance when
performed on a refueling frequency. Therefore, the Frequency
was concluded to be acceptable from a reliability standpoint.

The SR 3.3.1.11 is modified by exempting neutron detectors
from response time testing. A Note to the Surveillance
indicates that neutron detectors may be excluded from RTS
RESPONSE TIME testing. This Note is necessary because of the*

difficulty in generating an appropriate detector input ,

signal. Excluding the detectors is acceptable because the
principles of detector operation ensure a virtually
instantaneous response.

REFERENCES 1. AP600 SSAR, Chapter 6.0, " Engineered Safety Features."

2. AP600 SSAR, Chapter 7.0,'" Instrumentation and -

Control s . "

3. AP600 SSAR, Chapter 15.0, " Accident Analysis." -

4. WCAP-14606, " Westinghouse Setpoint Methodology for
Protection Systems," April 1996 (nonproprietary).

5. Institute of Electrical and Electronic Engineers,
IEEE-279-1971, " Criteria for Protection Systems for -

Nuclear Power Generating Stations," April 5, 1972.

(continued)
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i BASES

L,
'

,

REFERENCES - 6. 10 CFR 50.49, " Environmental Qualifications of Electric |
(continued) Equipment Important to Strety for Nuclear Power Plants."

'

7. WCAP-10271-P-A, " Evaluation of Surveillance Frequencies
and Out of Service Times for the Reactor Protection

~

Instrumentation System," May 1986,

~

NRC Generic Letter No. 83-27, Surveillance Intervals in j8.
Standard Technical Specifications. j

!
"

!

|

|
*

i

i
.

d

\

s.

(5)AP600 B 3.3-52 08/96 Amendment 0

- - _ _ _ _ _ _ - _ _ _ - - - _____ _ __



EsFAS in&amm%%
33.D BASES

Markup nd avai,ahk aending%HIcB
resul4s d'

done ct, iPn , rnechn3
n RockW h ui

k

1

)
:
i

!

6



. _ . _ _ ._ . . . . .. - . - - _ _ _. _ - _ - -. . .

!

!

:

! AP600
BASES 3.3.3

.

INSERT PAGE 3.3115

The instrument charmels required to be OPERABLE by this LCO
include two classes of parameters identified during unit specific
implementation of Regulatory Guide 1.97 as Type A and Category 1

l variables. The unit specific implementation of Regulatory Guide 1.97
has not identified any Type A variables, therefore, only Category I
variables am specified.

l

4
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PAM Instrumentation
B 3.3.3

8 3.3 INSTRUMENTATION

B 3.3.3 Post Accident Monitoring (PAM) Instrumentation

BASES

BACKGROUND The primary purpose of the PAM Instrumentation is to display
unit variables that provide information required by the main
control room operators during accident situations. These
plant variables provide the necessary information to assess
the process of accomplishing or maintaining critical safety
functions. The instruments which monitor these variables
are designated in accordance with Reference 1.

The OPERABILITY of the PAM Instrumentation ensures that
there is sufficient information available on selected plant
parameters to monitor and assess plant status and behavior
following an accident. This capability is consistent with
the recommendations of Reference 1.

A PAM CHANNEL shall extend from the sensor up to the display
device, and shall include the sensor (or sensors), the
signal conditioning, any associated datalinks, the display
device, any signal gathering or processing subsystems, and
any data processing subsystems. Note that for digital PAM
CHANNELS, the information may be displayed on multiple-

display devices. For this case, the PAM CHANNEL shall
extend to any available qualified display device.

IWS6KT >

APPLICABLE The PAM Instrumentation ensures that the main control room
SAFETY ANALYSES operating staff can:

555$53.._,$ij!!5553! ,355,5,!$, 0 OW
-y . . , , . . . .r .,

Determine whether systems important to safety are*

performing their intended functions; -

Determine the likelihood of a gross breach of the*

barriers to radioactivity release;

Determine if a gross breach of a barrier has occurred;*

and

(continued)
s
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PAM Instru2entation
| B 3.3.3

BASES

| APPLICABLE e Initiate action necessary to protect the public and to
| SAFETY ANALYSES estimate the magnitude of any impending threat.
| (continued)
; PAM Instrumentation that is required in accordance with
| Regulatory Guide 1.97 satisfies Criterion 3 of the NRC
[ Policy Statement.

| LC0 The PAM instrumentation LC0 provides OPERABILITY requirements
for those monitors which provide information required by the

| control room operators to assess the process o,f accomplishing
| or maintaining critical safety functions. This LC0 addresses
, those Regulatory Guide 1.97 instrur mts which are listed in
! Table 3.3.3-1.

'

The OPERABILITY of the PAM Instrumentation ensures there is
sufficient information available on selected plant parameters
to monitor and assess plant status following an accident.
This capability is consistent with the recommendations of

; Reference 1.

Category 1 non-type A variables are required to meet
Regulatory Guide 1.97 Category 1 (Ref. 1) design and
qualification requirements for seismic and environmental
qualification, single-failure criterion, utilization of '

( emergency standby power, immediately accessible display, |
'

continuous readout, and recording of display. !

Listed below are discussions of the specified instrument
functions listed in Table 3.3.3-1. Each of these is a -

Category 1 variable.

| 1. Intermediate Ranoe Neutron Flux

Neutron Flux indication is provided to verify reactor
shutdown.

i Neutron flux is used for accident diagnosis, verification
| of subcriticality, and diagnosis of positive reactivity *

| insertion.

4

!

(continued)
.

!
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PAM Instrumentation
B 3.3.3

BASES

LCO 2, 3. Reactor Coolant Svstem (RCS) Wide Ranoe Hot and-

(continued) Cold Leo Teinoerature

. RCS Hot and Cold Leg Temperatures are provided for
| verification of core cooling and long-term surveillance.

The channels provide indication over a range of [32'F to
700*F].

In addition to this, RCS cold leg temperature is used iri
! conjunction with RCS hot leg temperature to verify the

plant conditions necessary to establish natural
circulation in the RCS.

4. RCS Pressure

RCS wide range p'ressure is provided for verification of
,

core cooling and RCS integrity long term surveillance.

| S. Pressurizer Pressure and RCS Subcoolino Monitor

Pressurizer Pressure is used to determine RCS Subcooling.
The RCS Subcooling Monitor is provided for verification
of core cooling. Subcooling margin is available when the
RCS pressure is greater than the saturation pressure*

corresponding to the core exit temperature. Inputs to
the Subcooling Monitor are pressurizer pressure and RCS
hot leg temperature.

6. Containment Water Level
.

Containment Water Level is used to monitor the
containment environment during accident conditions. The
containment water level can also provide information to
the operators that the various stages of safety injection
along with system depressurization are progressing.

7. Containment Pressure

The containment pressure transmitters monitor the
containment pressure over the range of [-5 to 10 psig].
This provides information on post accident containment
pressure and containment integrity.

:

f (continued)

i
;

'
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B 3.3.3

BASES

LCO 8. Containment Pressure (Extended Rance)
(continued)

The extended range containment pressure transmitters are
instruments that operators use for monitoring the -

potential for breach of containment, a fission product
barrier. The extended range sensors monitor containment
pressure over the range of [0 to 180 psig], three times
the design basis pressure.

. 9. Containment Area Radiation (Hlah Ranae)
|.

Containment Area Radiation is provided to monitor for the
potential of significant radiation releases and to -

provide release assessment for use by operators in
determining the need to invoke site emergency plans.

10. !kdroaen Monitors

Hydrogen Monitors are provided to detect high hydrogen I

concentration conditions which represent a potential for :

containment breach caused by a hydrogen explosion. This !variable is also important in verifying the adequacy of
I . mitigating actions.

,

11. Pressurizer Level and Associated Reference Leo
Temperature

; Pressurizer level is provided to monitor the RCS coolant
'

inventory. During an. accident, operation of the
safeguards systems can be verified based on coolant
inventory indicators.

.

The reference leg temperature is included in the
Technical Specification since it is used to compensate
the level signal.

12. In-Containment Refuelina Water Storace Tank (IRWST) Water
Level

The IRWST provides a long term heat sink for non-LOCA
events and is a source of injection flow for LOCA events.

.'

When the IRWST is a heat sink, the level will change due
to increased volume associated with the temperature
increase. When saturation temperature is reached, the
IRWST will begin steaming and initially lose mass to the

; containment atmosphere until condensation occurs on the
i
5

(continued)
i
|

S.
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PAM Instrumentation
B 3.3.3

BASES

LCO 12. In-Containment Refuelina Water Storaae Tank (IRWST) Water
Level (continued)

steel containment shell which is cooled by the passive
containment cooling system. The condensate is returned
to the IRWST via a gutter.

During a LOCA, the IRWST is available for injection.
Depending on the severity of the event, when a fully
depressurized RCS has been achieved, the IRWST will
inject by gravity flow.

13. Passive Residual Heat Removal (PRHR) Flow and PRHR -

Outlet Temoerature

PRHR Flow is provided to monitor primary system heat
removal during accident conditions when the steam
generators are not available. PRHR provides primary
protection for non-LOCA events when the normal heat sink
is lost.

PRiiRoutlettemperatureisprovidedtomonitorprimary
system heat removal during accident conditions when the
steam generators are not available. PRHR providesa

primary protection for non-LOCA events when the normal
heat sink is lost.

14, 15, 16, 17. Core Exit Temperature

Core Exit Temperature is provided for verification and
long term surveillance of core cooling.

An evaluation was made of the minimum number of valid
core exit thermocouples necessary for In-Core Cooling
(ICC) detection. The evaluation determined the reduced
complement of core exit thermocouples necessary to detect |
initial core recovery and trend the ensuing core heatup. i

The evaluations account for core nonuniformities including i

incore effects of the radial decay power distribution and
excore effects of condensate runback in the hot legs and

-nonuniform inlet temperatures. Based on these~ i

evaluations, adequate ICC detection is assured with two i

valid core exit thermocouples per quadrant. Core Exit
Temperature is also used for plant stabilization and
cooldown monitoring.

(continued)
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B 3.3.3

BASESi

! .

LC0 14, 15, 16, 17. Core Exit Temperature (continued)

Two OPERABLE channels of Core Exit Temperature are
| required in each quadrant to provide indication of radial
| distribution of the coolant temperature rise across
! representative regions of the core. Power distribution
| symmetry was considered in determining the specific
| number and locations provided for diagnosis of local core
| problems. Two thermocouples in each of the two divisions

ensure a single failure will not disable the ability to,

determine the temperature at two locations within a'

quadrant.

I 18. Passive Containment Coolina System (PCS) Storage Tank
! Level and PCS Flow

The PCS must be capable of removing the heat from the,

| containment following a r stulated LOCA or steam line
break (SLB). The tank ies, nstruments provide

; indication that sufficient water is available to meet
this requirement. The PCS flow instrument .0Vides a|

diverse indication of the PCS heat removal ; capability.
I 19. Remotely Operated Containment Isolation Valve Position
i .

The Remotely Operated Containment Isolation Valve
Position is provided for verification of containment
OPERABILITY.

| p)5 err 2 e . --->.

|

APPLICABILITY The PAM instrumentation LCO is ap)11 cable in MODES 1, 2,
and 3. These variables provide tie information necessary to

assess the process of accomplishing or maintaining (criticalsafety functions following Design Basis Accidents DBAs . The
applicable DBAs are assumed to occur in MODES 1, 2, and)3.In
MODES 4, 5, and 6, plant ccnditions are such that the

| likelihood of an event thr.t would require PAM instrumentation
is low; therefore, the PAH instrumentation is not required to
be OPERABLE in these MODES.

i

l

1

!

:

i

(continued),

|i
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INSERT

20. IRWST to RNS Suction Valve Status

The position of the motor operated valve in the line from
the IRWST to the pump suction header is monitored to verify
that the valve is closed following postulated events. The
valve must be closed to prevent loss of IRWST inventory into
the RNS.

w

|
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PAM Instrumentation
B 3.3.3

2

j

1

'

BASES (continued)
;

'

ACTIONS The ACTIONS Table has been modified by two Notes.

The first Note excludes the MODE change restriction of
,

LCO 3.0.4. This exception allows entry into an applicable
MODE while relying on the ACTIONS even though the ACTIONS may

) eventually require a plant shutdown. This exception is
acceptable due to the passive function of the instruments, the
operator's ability to respond to e , accident using alternate
instruments and methods, and low probability of an event
requiring these instruments.

The second Note in the ACTIONS clarifies the application of
Completion Time rules. The Conditions of this Specification
may be entered independently for each Function listed on
Table 3.3.3-1. The Completion Time (s) of the inoperable
channel (s) of a Function will be tracked separately for each
Function starting from the time the Condition was entered for
that function.

A.1
.

When one or more Functions have one required channel which is
inoperable, the required inoperable channel must be restored^

to OPERABLE status within 30 days. The 30 day Completion Time
is based on operating experience and takes into account the
remaining OPERABLE channel (or in the case of a Function that
has only one required channel, other non-Regulatory Guide 1.97
instrument channels to monitor the Function), the passive
nature of the instrument (no critical automatic action is
assumed to occur from these instruments), and the low )probability of an event requiring PAM instrumentation during '

this interval.

B.1
,

The Required Action directs actions to be taken in accordance
with Specification 5.6.7 immediately. Each time an inoperable
channel has not met Required Action A.1, and the associated
Completion Time has expired, Condition B is entered.-

C.1

Condition C is modified by a note which excludes hydrogen
monitor channels. Condition D is for two hydrogen monitor
channels inoperable.

(continued)
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PAM Instrumentation
B 3.3.3

BASES
,

4

ACTIONS C.1 (continued).

When one or more Functions have two required channels which.

are inoperable, (two channels inoperable in the same
,

Function), one channel in the Function should be restored to,

OPERABLE status within 7 days. The Completion Time of 7 days
' is based on the relatively low probability of an event

requiring PAM instrument operation and the availability of<

alternate means to obtain the required information.

Continuous operation with two required channels inoperable in
a Function is not acceptable because the alternate indications
may not fully meet all performance qualification requirements
applied to the PAM instrumentation. Therefore, requiring'

restoration of one inoperable channel of the Function limits
the risk that the PAM function will be in a degraded condition

,
should an accident occur.

D.1

When two hydrogen monitor channels are inoperable, one
hydrogen monitor channel must be restored to OPERABLE status
72 hours from the time Condition D was entered. The 72 hour
Completion Time is based on the low probability of the-

occurrence of a LOCA that would generate hydrogen in amounts
capable of exceeding the flammability limit, the length of
time after the event that operator action would be required to
prevent hydrogen accumulation from exceeding this limit, and
the availability of the hydrogen control system and the
primary sampling system.

E.1

This Required Action directs entry into the appropriate-
Condition referenced in Table 3.3.3-1. The applicable
Condition referenced in the Table is F0nction dependent.

Each time an inoperable channel has not met any Required
Action of Condition C or D, as applicable, and the associated
Completion Time has expired, Condition E is entered for that
channel and provides for transfer to the appropriate
subsequent Condition.

(continued)

h AP600 B 3.3-122 08/96 Amendment 0m - u.o m os

- . - -



._ -. - . - -

PAM Instrumentation
B 3.3.3

BASES

ACTIONS F.1 and F.2
(continued)

If the Required Action and associated Completion Time of
Condition C or D are not met for the Functions in
Table 3.3.3-1, the plant must be placed in a MODE in which the
LC0 does not apply, . This is done by placing the plant in at
leastMODE3withinJrhoursandMODE4withinJ4 hours.& G-
The allowed Completion Times are reasonable, based on4

operating experience, to reach the required plant conditions
from full power conditions in an orderly manner and without
challenging plant systems.

1
,

SURVEILLANCE The following SRs apply to each PAM instrumentation function
REQUIREMENTS in Table 3.3.3-1:

SR 3.3.3.1
i

Performance of the CHANNEL CHECK once every 31 days verifiesi

that a gross instrumentation failure has not occurred. A
'

CHANNEL CHECK is a comparison of the parameter indicated ona one channel to a similar parameter on other channels. It is
based on the assumption that instrument channels monitoring,

the same parameter should read approximately the same value.
' Significant deviations between the two instrument channels

could be an indication of excessive instrument drift in one of
the channels or of something even more serious. CHANNEL CHECK
will detect gross channel failure; thus, it is key to
verifying that the instrumentation continues to operate
properly between each CHANNEL CALIBRATION. The high radiation
instrumentation should be compared to similar plant
instruments located throughout the plant.

*

Agreement criteria are determined by the unit staff, based
on a combination of the channel instrument uncertainties, -

including indication and readability, If a channel is outside
the match criteria, it may be an indication that the sensor or
the signal-processing equipment has drifted outside its limit.
If the channels are within the match criteria, it is an.

indication that the channels are OPERABLE.;

As specified in the SR, a CHANNEL CHECK is only required for
those channels that are normally energized.

4

(continued)
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PAM Instrumentation

B 3.3.3

BASES

SURVEILLANCE SR 3.3.3.1 (continued)
REQUIREMENTS _ .

The Frequency of 31 days is based on operating experience with
regard to channel OPERABILITY and drift, which demonstrates
that failure of more than one channel of a given function in
any 31 day interval is rare. The CHANNEL CHECK supplements-
less formal, but more frequent, checks of channels during
normal operational use of those displays associated with the
required channels of this LCO.

SR 3.3.3.2

A C(IANNEL CALIBRATION is performed evt.ry 24 months, or
approximately at every refueling. CH/.NNEL CALIBRATION is
a complete check of the instrument lo)p including the sensor.
The test verifies that the channel responds to the measured
parameter with the necessary range a:!d accuracy. This SR
is modified by a Note that excludes neutron detectors.
The calibration method for neutron detectors is specified
in the Bases of LCO 3.3.1, " Reactor Trip System (RTS)
Instrumentation." RTD and Thermocouple channels are to be
calibrated in place using cross-calibration techniques. The
Frequency is based on operating experience and consistency
with the typical industry refueling cycle.-

REFERENCES 1. Regulatory Guide 1.97, Rev. 3, " Instrumentation for
Light-Water Cooled Nuclear Power Plants to Assess Plant
and Environs Conditions During and Following an
Accident," U.S. Nuclear Regulatory Commission.

.

.

.
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Remote Shutdown Workstation
B 3.3.4

B 3.3 INSTRUMENTATION

B 3.3.4 Remote Shutdown Workstation (RSW)

BASES

BACKGROUND The RSW provides the main control room operator with
sufficient displays and controls to place and maintain the
unit in a safe shutdown condition from a location other than
the main control room. This capability is necessary to
protect against the possibility that the main control room
becomes inaccessible. Passive residual heat removal (PRHR),
the core makeup tanks (CMTs), and the in-containment
refueling water storage tank (IRWST) can be used to remove
core decay heat. The use of passive safety systems allows
extended operation in MODE 4.

i If the main control room becomes inaccessible, the operators'

can establish control at the RSW and place and maintain the
unit in MODE 4. The unit can be maintained safely in MODE 4

| for an extended period of time.

The OPERABILITY of the remote shutdown control and display
functions ensures there is sufficient information available
on selected plant parameters to place and maintain the plant

-

in MODE 4 should the control room become inaccessible.
,

APPLICABLE The RSW is required to provide equipment at appropriate !3AFETY ANALYSES locations outside the main control room with a capability to *

promptly shut down and maintain the plant in a safe condition,

'

in MODE 4.

|
The criteria governing the design and the specific system I

requirements of the Remote Shutdown System are located in
10 CFR 50, Appendix A, GDC 19 (Ref.1).

; Since the passive safety systems alone can establish and
| maintain safe shutdown conditions for the plant, nonsafety '

systems are not required for safe shutdown of the plant.
Therefore, no credit is taken in the safety analysis for
nonsafety systems.

|

(continued)
4
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RemoteShutbwnWorkstation
B 3.3.4

BASES

APPLICABLE The RSW is considered a contributor to the reduction of unit
SAFETY ANALYSES risk to accidents and as such it has been retained in the i

(continued) Technical Specifications, as indicated in the NRC Policy I
'

Statement.

LC0 The RSW LC0 provides the requirements for OPERABILITY of the
displays and controls recessary to place and maintain the
plant from a location other than the main control room.

The RSW is OPERABLE if the display instrument and control
functions needed to support the RSW are OPERABLE.

The RSW covered by this LC0 do not need to be energized to be
considered OPERABLE. This LC0 is intended to ensure the RSW
will be OPERABLE if plant conditions require that the RSW be
placed in operation.

APPLICABILITY The RSW LCO is applicable in MODES 1, 2, and 3. This is
required so that the facility can be placed and maintained in
MODE 4 for an extended, period of time from a location other-

than the main control room.

This LC0 is not applicable in MODE 4, 5, or 6. In these
MODES, the unit is already subcritical and in a condition of
reduced Reactor Coolant System (RCS) energy. Under these
conditions, considerable time is available to restore -

necessary instrument control functions if main control room
instruments or controls become unavailable.

ACTIONS Note 1 excludes the MODE change restriction of LC0 3.0.4.
This exception allows entry into an applicable MODE while
relying on the ACTIONS even though the ACTIONS may eventually
require a plant shutdown. This exception is acceptable due -

to the low probability of an event requiring the RSW and
because the equipment can generally be repaired during
operation without significant risk of a spurious trip.

(continued)
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Remote Shutdown Workstation
B 3.3.4

BASES

ACTIONS A.1

| Condition A addresses the situation where the RSW is
inoperable. The Required Action is to restore the RSW to
OPERABLE status within 30 days. The Completion Time is based
on operating experience and the low probability of an event
that would require evacuation of the main control room.

B.1 and B.2 (,

If the Required Action and associated Completion , me of
Condition A is not met, the unit must be broughtito a MODE in
which the LC0 does not apply. To achieve this s",atus, the

IL tmit must habroughttoatleastMODE3withinALhoursandto
MODE 4 withiM,2(. hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required unit conditions from full power conditions in an
orderly manner and without challenging unit systems.

.

SURVEILLANCE SR 3.3.4.1
REQUIREMENTS

* SR 3.3.4.1 verifies that each required RSW transfer switch
performs the required functions. This ensures that if the
main control room becomes inaccessible, the ur.it can be
placed and maintained in MODE 4 from the RSW. The 24 month
Frequency was developed considering it is prudent that these
types of surveillances be performed during a unit outage.
However, this surveillance is not required to be performed
only during a unit outage. This is due to the plant
conditions needed to perform the surveillance and the
potential for unplanned transients if the surveillance is
performed with the reactor at power. Operating experience
demonstrates that RSW transfer switches usually pass the
surveillance test when performed on the 24 month Frequency.

SR 3.3.4.2

This Surveillance verifies that the RSW communicates controls
and indications with Divisions A, B, C, and D of the PMS.
Communication is accomplished by use of separate multiplexers
for each division. The operator can select the controls and
indications available through each PMS division.

(continued)
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Remote Shutdown Workstation
B 3.3.4

a

i

BASES.

i SURVEILLANCE SR 3.3.4.2 (continued)
1 REQUIREMENTS

(continued) The Frequency is based on the known reliability of the4

functions and the redundancy available, and has been shown to
be acceptable through operating experience.

SR 3.3.4.3<

SR 3.3.4.3 verifies the OPERABILITY of the RSW hardware and
software by performing. diagnostics to show that operator
displays are capable of being called up and displayed to an:

operator at the RSW. The RSW has several video display units
which can be used by the operator. The video display units
are identical to that provided in the main control room and
the operator can display information on the video displayi

F units in a manner which is identical to the way the
i information is displayed in the main control room. The

operator normally selects an appropriate set of displays'

based on the particular operational goals being controlled by
the operator at the time. Each display consists of static
graphical and legend information which is contained within
the display processor r.ssociated with each video display unit
and dynamic data which is updated by the data display system.

The Frequency of 24 months is based on the use of the data-

display capability in the main control room as part of the
normal plant operation and the availability of multiple video
display units at the RSW. The Frequency of 24 months is<

based upon operating experience and consistency with main
control room hardware and software.

SURVEILLANCE SR 3.3.4.4
REQUIREMENTS

(continued) SR 3.3.4.4 is the performance of a TRIP ACTUATING DEVICE
OPERATIONAL TEST (TAD 0T) every 24 months. This test should
verify the OPERABILITY of the reactor trip breakers (RTBs)
open and closed indication on the RSW by actuating the RTBs.
The Frequency of 24 months was chosen because the RTBs may
not be exercised while the facility is at power and is based
on operating experience and consistency with the refueling
outage.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 19.

2. AP600 SSAR, Section 7.4.1, " Safe Shutdown."
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RCS Pressure, Temperature, and Flow DNB Limits
B 3.4.1

B 3.4 REACTOR COOLANT SYSTEM (RCS)

| B 3.4.1 RCS Pressure, Temperature, and Flow Departure from Nucleate Boiling
(DNB) Limits

|

| ' BASES

BACKGROUND These Bases address requirements for maintaining RCS
,

pressure, temperature, and flow rate within the limits ,|!

assumed in the safety analyses. The safety analyses
(Ref.1) of normal operating conditions and anticipated

|
operational occurrences assume-initial conditions within the
normal steady state envelope of operating conditions. The
limits placed on RCS pressure, temperature, and flow rate
ensure that the minimum departure from nucleate boiling
ratio (DNBR) will be. met for each of the transients i

analyzed.
!

~

The RCS pressure limit is consistent with operation within
the nominal operational envelope. Pressurizer pressure
indications are averaged to come up with a value for
comparison to the limit. A lower pressure will cause the
reactor core to approach DNBR limits. |

^ The RCS coolant average temperature limit is consistent with
full power operation within the nominal operational
envelope. Indications of temperature are averaged to
determine a value for comparison to the limit. A higher
average temperature will cause the core to approach DNB
limits.

.

The RCS flow rate normally remains constant during an
operational fuel cycle with all pumps running. The minimum
RCS flow limit corresponds to that assumed for DNB analyses. |

At the beginning of each fuel cycle, precision i
'

(calorimetric) flow measurements provide a value for
comparison to the limit. The cold leg flow rate channels
are normalized to the calorimetric flow measurement for 100%'

-

indication and are frequently monitored to determine flow
degradation. A lower RCS flow will cause the core to -

approach DNB limits.

Operation for significant periods of time outside these DNB
,

limits increases the likelihood of a fuel cladding failure'

in a DNB limited event.

(continued)'
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RCS Pressure, Temperature, and Flow DNB Limits
B 3.4.1

BASES (continued)

APPLICABLE The requirements of this LC0 represent the initial
SAFETY ANALYSES conditions for DNB limited transients analyzed in the plant

safety analyses (Ref. 1). .The safety analyses have shown
transients initiated within the requirements of this LCO
will result in meeting the DNBR criterion. This is the
acceptance limit for the RCS DNB parameters. Changes to the
unit which could impact these parameters must be assessed !

for their impact on the DNBR criterion. The transients
analyzed include loss of coolant flow events and dropped or
stuck rod events. An assumption for the analysis of these
events is that the core power distribution is within the
limits of LC0 3.1.6, " Control Bank Insertion Limits"; LCO
3.2.3, " AXIAL FLUX DIFFERENCE (AFD)"; and LCO 3.2.4,

.

" QUADRANT POWER TILT RATIO (QPTR)." I

Nggg The ' pre /surizer3r~es (DEiimit and RCSMage temperature-
~~

limit 4pecified in-th'e COLR.correspohd to the.anajytical
h.y- limits used in the safety _ analyds wlth_all ow'aMe_f_q.rz

measurement M ertainty./ '

The RCS DNB parameters satisfy Criterion 2 of the NRC Policy
Statement.

.

LC0 This LCO specifies limits on the monitored process
variables, pressurizer pressure, RCS average temperature,
and RCS total flow rate to ensure the core operates within
the limits assumed in the safety analyses. Operating within
these limits will result in meeting DNBR criterion in the |
event of a DNB limited transient. I

i

RCS total flow rate contains a measurement error based on
'

performing a precision heat balance and using the result to
normalize the RCS flow rate indicators. Potential fouling ;
of the feedwater venturi, which might not be detected, could I

bias the result from the precision heat balance in a
nonconservative manner. Therefore, a penalty for undetected '

fouling of the feedwater venturi raises the nominal flow
measurement allowance for no fouling.

Any fouling that might bias the flow rate measurement
greater than the penalty for undetected fouling of the
feedwater venturi can be detected by monitoring and trending
various plant performance parameters. If detected, either
the effect of the fouling shall be quantified and

(continued)
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INSERT

,

The pressurizer pressure limit of 2200 psig and the RCS
average temperature limit of 567*F correspond to analytical
limits of 2205 psig and 585'F used in the safety analyses,
with allowance for measurement uncertainty.

'

\
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RCS Pressure, Tcmperature, and Flow DNB Limits
B 3.4.1

BASES

com ensated for in the RCS flow rate measurement or the g #LCO
venrJr shall be cleaned to eliminate the fouling. The(continued) t
nume rt:al values for pressu-e, temperature and flow rate
+pev' d i- it ~" are given for the measurement location

'but h6ve been adjusted for instrument error.

APPLICABILITY In MODE 1, the limits on pressurizer pressure, RCS coolant
average temperature, and RCS flow rate must be maintained
during steady state plant operation in order to ensure DNBR
criterion will be met in the event of an unplanned loss of
forced coolant flow or other DNB-limiting transient. In all
other. MODES, the power level is low enough that DNB is not a
Concern.

A Note has been added to indicate the limit on pressurizer
pressure is not applicable during short term operational
transients such as a THERMAL POWER ramp increase > 5% RTP
per minute c a THERMAL POWER step increase > 10% RTP.
These conditions represent short term perturbations where |

'actions to control pressure variations might be
counterproductive. Also, since they represent transients
initiated from power levels < 100% RTP, an increased DNBR-

,

margin exists to offset the temporary pressure variations. |

The DNBR limit is provided in SL 2.1.1, " Reactor Core SLs."
The conditions which define the DNBR limit are less
restrictive than the limits of this LCO, but violation of a
Safety Limit (SL) merits a stricter, more severe Required
Action. Should a violation of this LC0 occur, the operator
must check whether an SL may have been exceeded.

ACTIONS A.1

RCS pressure and RCS average temperature are controllable
and measurable parameters. With onc or both of these
parameters not within LC0 limits, action must be taken to
restore parameter (s).

RCS total flow rate is not a controllable parameter and is
not expected to vary during steady state operation. If the
indicated RCS total flow rate is below the LC0 limit, power

(continued)
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RCS Pressure, TGmperature, and Flow DNB Limits
B 3.4.1

BASES

.

-

ACTIONS A.1 (continued)

must be reduced, as required by Required Action B.1, to'

restore DNB margin and eliminate the potential for violation"

of the accident analysis bounds.
<

The 2 hour Completion Time for restoration of the parameters
! provides sufficient time to adjust plant parameters, to
: determine the cause for the off normal condition, and to

restore the readings within limits, and is based on plant
operating experience.

B.1 b

If Required Action A.1 is not met within the associa'ted'

Completion Time, the plant must be brought to a MODE in
which the LC0 does not apply. To achieve this st tus, the
plant must be brought to at least MODE 2 within hours. In l

MODE 2, the reduced power condition eliminates the potential
for violation of the accident analysis bounds. The
Completion Time of hours is reasonable to reach the
required plant condi ions in an orderly manner.

b.

SURVEILLANCE SR 3.4.1.1

ISince Required Action A.1 allows a Completion Time of4

2 hours to restore parameters that are not within limits, !I the>4'hourSurveillanceFrequencyofpressurizerpressure
is sufficient to ensure the pressure can be restored to a )normal operation, steady state condition following load -

,

changes and other expected transient operations. The 1
/ 2 ,24 hour interval has been shown by operating pra dce to be 1

sufficient to regularly assess for potential degrecation and I

to verify operation is within safety analysis assumptions.

SR 3.4.1.2 foR

Since Required Action A.1 allows a Completion Time of
fy,. hours to restore parameters that ar not within limits,

t hour Surveillance Frequency RCS average
temperature is sufficient to ensure e temperature can be i
restored to a normal operation, steady state condition i

following load changes and other expected transient ;

operations. ThephourFrequencyhasbeenshownby
12-

1

(continued)
.
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RCS Pressure, Temperature, and Flow DNB Limits-
! B 3.4.1

BASES

SURVEILLANCE SR 3.4.1.2 (continued)
REQUIREMENTS

operating practice to be sufficient to regularly assess for
potential degradation and to verify operation is within |

safety analysis assumptions.

SR 3.4.1.3

The hour Surveillance Frequency for RCS total flow rate
is performed using the installed flow instrumentation. The I,

Z1 24 hour interval has been shown by operating practice to be
sufficient to regularly assess potential degradation and to ,

- verify operation within safety analysis assumptions. )
1
iSR 3.4.1.4

Measurement of RCS total flow rate by performance of a
precision calorimetric heat balance once every 24 months, at
the beginning of each fuel cycle, allows the installed RCS
flow instrumentation to be normalized and verifies the
actual RCS flow is greater than or equal to the minimum
required RCS flow rate.

'

" The Frequency of 24 months reflects the importance of re-
verifying flow after a refueling outage when the core has
been altered, which may have caused an alteration of flow
resistance.

This SR is modified by a Note that allows entry into MODE 1,
without having performed the SR, and placement of the unit ;

in the best condition for performing the SR. The Note i

states that the SR is not required to be performed until l

after 24 hours after a: 90% RTP. This exception is
appropriate since the heat balance requires the plant to be ;

at a minimum of 90% RTP to obtain the stated RCS flow I
accuracies. The Surveillance shall be performed within i
24 hours after reaching 90% RTP. !

-

REFERENCES 1. AP600 SSAR, Chapter 15, " Accident Analyses."

.
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RCS Minimum Temperature for Criticality
B 3.4.2

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.2 RCS Minimum Temperature for Criticality

BASES

.

BACKGROUND This LC0 is based upon meeting several major considerations
before the reactor can be made critical and while the
reactor is critical.

The first consideration is moderator temperature coefficient
(MTC), LCO 3.1.3, " Moderator Temperature Coefficient (MTC)."
In the transient and accident analyses, the MTC is assumed
to be in a range from zero to negative and the operating
temperature is assumed to be within the nominal operating
envelope while the reactor is critical. The LC0 on minimum
temperature for criticality helps ensure the plant is
operated consistent with these assumptions.

The second consideration is the protective instrumentation.
Because certain protective instrumentation (e.g., excore
neutron detectors) can be affected by moderator temperature,
a temperature value within the nominal operating envelope is
chosen to ensure proper indication and response while the
reactor is critical.

*

The third considaration is the pressurizer operating
characteristics. The transient and accident analyses
assume that the pressurizer is within its normal startup and
operating range (i.e., saturated conditions and steam bubble
present). It is also assumed that the RCS temperature is
within its normal expected range for startup and power
operation. Since the density of the water, and hence the
response of the pressurizer to transients, depends upon the
initial temperature of the moderator, a minimum value for
moderator temperature within the nomi,nal operating envelope
is chosen.

The fourth consideration is that the reactor vessel is above
its minimum nil-ductility reference temperature when the
reactor is critical.

APPLICABLE Although the RCS minimum temperature for criticality is not
SAFETY ANALYSES itself an initial condition assumed in Design Basis

Accidents (DBAs), the closely aligned temperature for hot

(continued)
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RCS Minicum Tecperature for Criticality
B 3.4.2

BASES

APPLICABLE zero power (HZP) is a crocess variable that is an initial
SAFETY ANALYSES condition of DBAs, sucn as the rod cluster control assembly

(continued) (RCCA) withdrawal, RCCA ejection, and main steam line break
accidents performed at zero power that either assume the
failure of, or presents a challenge to, the integrity of a
fission product barrier.

All low power safety analyses assume initial RCS loop ,

temperatures ;a: the HZP temperature of 545'F (Ref. 1). The
minimum temperature for criticality limitation provides a
small band, 6*F, for critical operation below HZP. This
band allows critical operation below HZP during plant
startup and does not adversely affect any safety analyses
since the MTC is not significantly affected by the small
temperature difference between HZP and the minimum
temperature for criticality.

The RCS minimum temperature for criticality parameter
satisfies Criterion 2 of the NRC Policy Statement.

LC0 Compliance with the LCO ensures that the reactor will not be
" made or maintained critical (k,,,2 1.0) at a temperature less

than a small band below the HZP temperature, which is
assumed in the safety analysis. Failure to meet the
requirements of this LCO may produce initial conditions
inconsistent with the initial conditions assumed in the
safety analysis.

.

APPLICABILITY In MODE I and MODE 2 with k,21.0, LC0 3.4.2 is applicable
,s_ince_the-reactor _ can only be critical,
-(k, 21.0) in these MODES. --

The special test exception of LC0 31.8, " MODE 2 PHYSICS
TEST Exceptions," permits PHYSICS TESTS to be performed at
S 5.0% RTP with RCS loop average temperatures slightly lower
than normally allowed so that fundamental nuclear
characteristics of the core can be verified. In order for
nuclear characteristics to be accurately measured, it may be

i
necessary to operate outside the normal restrictions of this
LCO. For example, to measure the MTC at beginning of cycle,
it is necessary to allow RCS loop average temperatures to

(continued)
,
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RCS Minimum Temperature for Criticality
B 3.4.2

l

BASES |
! 1

!

APPLICABILITY fall below T,,w, which may cause RCS loop average i,

'

(continued) temperatures to fall below the temperature limit of this '

,

LCO.'

| |

|

| ACTIONS A.1 se wwsp

Iftheparametersthatareouts(bethelimitcannotbe
restored, the plant must be brought to a MODE in which the l

LCO does not apply. To.achfvethisstatus,theplantmust
be brought to MODE 3 within 0 houri. Rapid reactor shutdown
canbereadilyandpracticahyachievedwithin8 hours. The
allowed time is reasonable, based on operating experience,

|to reach MODE 3 in an orderly manner and without challenging i

plant systems. _!

!

1

SURVEILLANCE SR 3.4.2.1 1

REQUIREMENTS i

RCS loop average temperature is required to be verified at
or above 539'F every 30 minutes when T - T , deviation,
low low T,,, alarm is not reset and anylCS loop T,,, < 545'F.

'

The Note modifie the SR. When any RCS loop average
temperature is 45'F and the T,,-T,,, deviation, low low T
alarm is alarming, RCS loop aver, age temperatures could fall
below the LCO requirement without additional warning. The
SR to verify RCS loop average temperatures every 30 minutes
is frequent enough to prevent the inadvertent violation of
the LCO.

REFERENCES 1. AP600 SSAR, Chapter 15, " Accident Analyses."
.

I

i
i
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RCS P/T Limits
B 3.4.3

!

B 3.4 REACTOR COOLANT SYSTEM (RCS)
1

B 3.4.3 RCS Pressure and Temperature (P/T) Limits

BASES

BACKGROUND All components of the RCS are designed to withstand effects;

of cyclic loads due to system pressure and temperature
changes. These loads are introduced by startup (heatup) and:

. shutdown (cooldown) operations, power transients, and
1 reactor trips. This LC0 limits the pressure and temperature
;

changes during RCS heatup and cooldown, within the design
: assumptions and the stress limits for cyclic operation. i

The PTLR contains P/T limit curves for heatup, cooldown,
inservice leak and hydrostatic (ISLH) testing, and data for
the maximum rate of change of reactor coolant temperature.

Each P/T limit curve defines an acceptable' region for normal
operation. The usual use of the curves is operational
guidance during heatup or cooldown maneuvering, when
pressure and temperature indications are monitored and
compared to the applicable curve to determine that operation
is within the allowable region.

The LC0 establishes operating limits that provide a margin
to brittle failure of the reactor vessel and piping of the
reactor coolant pressure boundary (RCPB). The vessel is the ,

component most subject to brittle failure, and the LC0
limits apply mainly to the vessel. The limits do not apply
to the pressurizer, which has different design
characteristics and operating functions.

10 CFR 50, Appendix G (Ref. 1) requires the establishment of
. P/T limits for specific material fracture toughness
! requirements of the RCPB materials. An adequate margin to

brittle failure must be provided during normal operation,
anticipated operational occurrences, and system hydrostatic
tests. Reference 1 mandates the use of the ASME Code,
Section III, Appendix G (Ref. 2). g

The neutron embrittlement effect onfhe material toughness
is reflected by increasing the nilductility reference
temperature (RT ) as exposure to neutron fluence increases.

,

(continued)
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RCS P/T Limits
B 3.4.3

BASES

BACKGROUND The actual shift in the RT, of the vessel material will be I

(continued) established periodically by removing and evaluating the
irradiated reactor vessel material specimens, in accordance
with ASTM E 185 (Ref. 3) and Appendix H of 10 CFR 50
(Ref. 4). The operating P/T limit curves will be adjusted,

ias necessary, based on the evaluation findings and the 1

recommendations of Regulatory Guide 1.99 (Ref. 5). j

The P/T limit curves are composite curves established by
superimposing limits derived from stress analyses of those
portions of the reactor vessel and head that are the most
restrictive. At any specific pressure, temperature, and
temperature rate of change, one location within the reactor
vessel will dictate the most restrictive limit. Across the
P/T span of the limit curves, different locations are more
restrictive, and, thus, the curves are composites of the |most restrictive regions. l

l

The heatup curve represents a different set of restrictions !

than the cooldown curve because the directions of the |thermal gradients through the vessel wall are reversed. The l

thermal gradient reversal alters the location of the tensile i
stress between the outer and inner walls. '

.

The criticality limit curve includes the Reference 1
irequirement that it be a 40'F above the heatup curve or the

cooldown curve, and not less than the minimum permissible
i

temperature for ISLH Testing. However, the criticality
curve is not operationally limiting; a more restrictive
limit exists in LCO 3.4.2, "RCS Minimum Temperature for -

.

i Criticality."

The consequence of violating the LCO limits is that the RCS
has been operated under conditions that can result in

| brittle failure of the RCPB, possibly leading to a
| nonisolable leak or loss of coolant accident. In the event
! these limits are exceeded, an evaluation must be performed
! to determine the effect on the structural integrity of the
! RCPB components. ASME Code, Section XI, Appendix E (Ref. 6) -

| provides a recommended methodology for evaluating an'

operating event that causes an excursion outside the limits.

I

l
i

i

(continued)
J
!
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RCS P/T Limits )
B 3.4.3

l
1

BASES (continued) l
l

i

APPLICABLE The P/T limits are not derived from Design Basis Accident '

SAFETY ANALYSES (DBA) analyses. They are prescribed during normal operation
to avoid encountering pressure, temperature, and temperature
rate of change conditions that might cause undetected flaws
to propagate and cause nonductile failure of the RCPB, an
unanalyzed condition. Reference 7 establishes the
methodology for determining the P/T limits. Although the
P/T limits are not derived from any DBA, the P/T limits are
acceptance limits since they preclude operation in an
unanalyzed condition.

RCS P/T limits satisfy Criterion 2 of the NRC Policy
Statement.

LCO The two elements of this LC0 are:

a. The limit curves for heatup, cooldown, ISLH testing and
criticality; and

b. Limits on the rate of change of temperature.

The LCO limits apply to all components of the RCS, except-

the pressurizer. These limits define allowable operating
regions and permit a large number of operating cycles while
providing a wide margin to nonductile failure.

The limits for the rate of change of temperature control the
thermal gradient through the vessel wall and are used as
inputs for calculating the heatup, cooldown, and ISLH
testing P/T limit curves. Thus, the LCO for the rate of
change of temperature restricts stresses caused by thermal
gradients and also ensures the validity of the P/T limit
curves.

Violating the LC0 limits places the reactor vessel outside
of the bounds of the stress analyses and can increase
stresses in other RCPB components. The consequences depend
on several factors, as follow:

a. The severity of the departure from the allowable
operating P/T regime or the severity of the rate of
change of temperature;

(continued)
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'

RCS P/T Limits |

8 3.4.3
|

| BASES

|

| LC0 b. The length of time the limits were violated (longer
(continued) violations allow the temperature gradient in the thick

| vessel walls to become more pronounced); and

c. The existences,- sizes, and orientations of flaws in the
| vessel material.
!

'

APPLICABILITY The RCS P/T limits LCO provides a definition of acceptable
; operation for prevention of nonductile.(brittle) failure in
! accordance with 10 CFR 50, Appendix G (Ref. 1). Although
t the P/T limits were developed to provide guidance for -

! operation during heatup or cooldown (MODES 3, 4, and 5) or
! ISLH testing, they are applicable at all times in keeping
| with the concern for nonWuctile failure. The limits do not
| apply to the pressurizer. s
<

| During MODES I and 2, other Technical Specifications provide
! limits for operation that can be more restrictive than or

can supplement these P/T limits. LCO 3.4.1, "RCS Pressure,
i

Temperature, and Flow Departure from Nucleate Boiling (DNB) ;
| Limits"; LCO 3.4.2, "RCS Minimum Temperature for '

| Criticality"; and Safety Limit 2.1, " Safety Limits," also^

! provide operational restrictions for pressure and
temperature and maximum' pressure. Furthermore, MODES 1 and
2 are above the temperature range of concern for nonductile
failure, and stress analyses have been performed for normal

;

maneuvering profiles, such as power ascension or descent. '

|

ACTIONS The actions of this LCO consider the premise that a '

violation of the limits occurred during normal plant |
maneuvering. Severe violations caused by abnormal
transients, at times accompanied by equipment failures, may |

also require additional actions from emergency operating
procedures.!

! A.1 and A.2

Operation outside the P/T limits must be restored to within
the limits. The RCPB must be returned to a condition that
has been verified by stress analyses. Restoration is in the

'

proper direction to reduce RCPB stress.

(continued),

i

i
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RCS P/T Limits
B 3.4.3

,

!

l
'

BASES

ACTIONS A.] and A.2 (continued)
So nwm=

The 4-hour Completion Time reflects the urgency of restoring
the parameters to'within the analyzed range. Most .

violations will not be severe, and the activity can be
accomplished in this time in a controlled manner. 4Besides
restoring operation within limits, an evaluation is required
to determine if RCS operation can continue. The evaluation
must verify the RCPB integrity remains acceptable and must
be completed before continuing operation. Several methods
may be used, including comparison with preanalyzed
transients in the stress analyses, new analyses, or
inspection of the components.

ASME Code, Section XI, Appendix E (Ref. 6) may be used to
support-the evaluation. However, its use is restricted to
evaluation of the vessel beltline.

72 M
The 4-dey Completion Time is reasonable to accomplish the
evaluation. The evaluation for a mild violation is possible
within,this time, but more severe violations may require
special, event specific stress analyses or inspections. A
favorable evaluation must be completed before continuing to
operate.

Condition A is modified by a Note requiring Required Action
A.2 be completed whenever the Condition is entered. The
Note emphasires the need to perform the evaluation of the
effects of the excursion outside the allowable limits.
Restoration per Required Action A.1 alone is insufficient
because higher than analyzed stresses may have occurred and
may have affected the RCPB integrity.

B.1 and B.2

If a Required Action and associated Completion Time of
Condition A are not met, the plant must be placed in a lower
MODE because either the RCS remained in an unacceptable P/T
region for an extended period of increased stress, or a
sufficiently severe event caused entry into an unacceptable
region. Either possibility indicates a need for more
careful examination of the event, best accomplished with the
RCS at reduced pressure and temperature. In reduced
pressure and temperature conditions, the possibility of
propagation with undetected flaws is decreased.

(continued)
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RCS P/T Limits
B 3.4.3

BASES

ACTIONS B.1 and B.2 (continued)

If the required restoration activity cannot be accomplished#
33,w# W ,pae heur, Required Action B.1 and Required Action B.2

must be implemented to reduce pressure and temperature.
72>burtS

accomplished within(luation for continued operation cannot beIf the required ev
g ty; or the results are indeterminate

or unfavorable, action must proceed to reduce pressure and
tempertture as specified in Required Action B.1 and Required
Action B.2. A favorable evaluation must be completed and
documented before returning to operate pressure and
temperature conditions.

Pressure and temperature are reduced by bringing the plant
to MODE 3 within Dours and to MODE 4 within 24 hours,e79 R45

L---b rAssSudL
The allowed Completion Times are reasonable based on #6# N
operating experience, to reach the required plant conditions
from full power condition in an orderly manner without
challenging plant systems.

C.) and C.2
.

Actions must be initiated immediately to correct operation
outside of the P/T limits at times other than when in
MODE 1, 2, 3, or 4, so that the RCPB is returned to a
condition that has been verified by stress analysis.

The immediate Completion Time reflects the urgency of
initiating action to restore the parameters to within the
analyzed range. Most violations will not be severe, and the
activity can be accomplished in this time in a controlled
manner.

Besides restoring operation within limits, an evaluation is
required to determine if RCS operation can continue. The
evaluation must verify that the RCPB. integrity remains
acceptable and must be completed prior to entry into MODE 4.
Several methods may be used, including comparison with
pre-analyzed transients in the stress analyses, or
inspection of the components.

ASME Code, Section XI, Appendix E (Ref. 6), may be used to
support the evaluation. However, its use is restricted to
evaluation of the vessel beltline.

(continued)
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RCS P/T Limits
B'3.4.3

BASES

,

ACTIONS C.1 and C.2 (continued)

Condition C is modified by a Note requiring Required
Action C.2 to be completed whenever the Condition is

;

entered. The Note emphasizes the need to perform the. '

evaluation of the effects of the excursion outside the
allowable limits. Restoration alone per Required ~ Action C.1

: is insufficient because higher than analyzed stresses may
have occurred and may have affected the RCPB integrity.

.' :

SURVEILLANCE SR 3.4.3.1 |

; REQUIREMENTS |
Verification that operation is within PTLR limits is '

required every 30 minutes when RCS P/T conditions are
undergoing planned changes. This Frequency is considered ).

reasonable in view of the control room indication available
to monitor RC5 status. Also, since temperature rate of |

change limits- are specified in hourly increments, 30 minutes lpermits assessment and correction for minor deviations 1

within a reasonable time. 1

Surveillance for heatup, cooldown, or ISLH testing may be )discontinued when the definition given in the relevant
plant procedure for ending the activity is satisfied.

This SR is modified by a NOTE that only requires this
surveillance to be performed during system heatup, cooldown,
and ISLH testing. No SR is given for criticality operations
because LC0 3.4.2,'"RCS Minimum Temperature for
Criticality," contains a more restrictive requirement.

REFERENCES 1. 10 CFR 50, Appendix G, " Fracture Toughness Requirements."
.

2. ASME Boiler and Pressure Vessel Code, Section III,
Appendix G, " Protection Against Non-Ductile Failure."

3. ASTM E 185-82, " Standard Practice for Conducting
Surveillance Tests for Light-Water Cooled Nuclear Power
Reactor Vessels," July 1982.

;

4. 10 CFR 50, Appendix H, " Reactor Vessel Material
Surveillance Program Requirements."

(continued)
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RCS P/T Limits
B 3.4.3

|

| BASES

REFERENCES 5. Embrittlement of Reactor Vessel Materials," May 1988.
(continued)

6. ASME Boiler and Pressure Vessel Code, Section XI,
, Appendix E, " Evaluation of Unanticipated Operating .,

Events." !
'

!
'

| 7. WCAP-7924-A, " Basis for Heatup and Cooldown Limit
Curves," April 1975.

'

!

|

1

-
i

|

i
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RCS Loops - MODES 1 and 2
* B 3.4.4

B 3.4 REACTOR COOLANT SYSTEM (RCS),

i

B 3.4.4 RCS. Loops - MODES I and 2 J

BASES

! BACKGROUND The primary function of the RCS is removal of the heat
generated in the fuel due to the fission process, and,

transfer of this heat, via the steam generators (SGs) to the
secondary plant.

| The secondary functions of the RCS include:
f

; a. Moderating the neutron energy level to the thermal state,
to increase the probability of fission;4

I .

| b. Improving the neutron economy by acting as a reflector;
r

c. Carrying the soluble neutron poison, boric acid;

d. Providing a second barrier against fission-product
release to the environment; and

:

e. Removal of the heat generated in the fuel due to fission- j
product decay following a unit shutdown.

I The reactor coolant is circulated through two loops |

connected in parallel to the reactor vessel, each containing
,

a SG, two reactor coolant pumps (RCPs), and appropriate flow
|and temperature instrumentation for both control and -

!
protection. The reactor vessel contains the fuel. The SGs -

provide the heat sink to the isolated secondary coolant.
The RCPs circulate the primary coolant through the reactor
vessel and SGs at a sufficient rate to ensure proper heat
transfer and prevent fuel damage. This forced circulation
of the reactor coolant ensures mixing of the coolant for
proper boration and chemistry control.

APPLICABLE Safety analyses contain various assumptions for the design
,

SAFETY ANALYSES bases accident initial conditions including RCS pressure,
JRCS temperature, reactor power level, core parameters, and |

safety system setpoints. The important aspect for this LC0 l

is the reactor coolant forced flow rate, which is
i

represented by the number of RCS loops and RCPs in service.

(continued)

|
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| RCS Loops - MODES 1 and 2
B 3.4.4 )

i

BASES

APPLICABLE Both transient and steady state analyses have been performed I
SAFETY ANALYSES to establish the effect of flow on the departure from

(continued) nucleate boiling (DNB). The transient and accident analyses 1

for the plant have been performed assuming two RCS loops are
initially in operation. The majority of the plant safety l

analyses are based on initial conditions at high core power !

or zero power. The accident analyses, where RCP operation
is most important are the four pump coastdown, single pump
locked rotor, single pump broken shaft or coastdown, and rod
withdrawal events (Ref. 1).

Steady state DNB analysis has been performed for the two RCS
loop operation. For two RCS loop operation, the steady
state DNB analysis, which generates the pressure and
temperature Safety Limit (SL) (i.e., the departure from
nucleate boiling ratio (DNBR) limit) assumes a maximum power
level of 102% RATED THERMAL POWER (RTP). This is the design
overpower condition for two RCS loop operation. The value
for the accident analysis setpoint of the nuclear overpower
(high flux) trip is 118% and is based on an analysis
assumption that bounds possible instrumentation errors. The i
DNBR limit defines a locus of pressure and temperature ;
points which result in a minimum DNBR greater than or equal |i

to the critical heat flux correlation limit, l
*

The plant is designed to operate with both RCS loops in
operation to maintain DNBR above the SL, during all normal
operations and anticipated transients. By ensuring heat
transfer in the nucleate boiling region, adequate heat
transfer is provided between the fuel cladding and the
reactor coolant.

RCS Loops - MODES 1 and 2 satisfy Criterion 3 of the NRC
Policy Statement.

.

LCO The purpose of this LC0 is to require an adequate forced
flow rate for core heat removal. Flow is represented by the
number of RCPs in operation for removal of heat by the SGs.
To meet safety analysis acceptance criteria for DNB, four
pumps are required at rated power.

An OPERABLE RCS loop is composed of two OPERABLE RCPs in
operation providing forced flow for heat transport and an
OPERABLE SG in accordance with the Steam Generator Tube
Surveillance Program, Section 5.5.5.

| (continued)
|
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RCS Loops - MODES 1 and 2
B 3.4.4

BASES (continued)

APPLICABILITY In MODES I and 2, the reactor is critical and thus has the
potential to produce maximum THERMAL POWER. Thus, to ensure
that the assumptions of the accidert analyses remain valid,
both RCS loops are required to be OPERABLE and in operation
in these MODES to prevent DNB and core damage.

Maximum decay heat production is approximately 7% of RTP. As
such, the forced circulation flow and heat sink requirements
are reduced for lower, noncritical MODES as indicated by LC0
3.4.5, "RCS Loops - MODES 3, 4 and 5."

ACTIONS A.1 r d A.2

If the requirements of the LCO are not met, the Required
Action is to reduce power and bring the' plant to MODE 3. ;

This lowers power level and thus reduces the core heat !

removal needs and minimizes the possibility of violating DNB
limits.

IWhen all four reactor coolant pumps are operating, a loss of'
a single reactor coolant pump above power level P-8 will
result in an automatic reactor trip. When three reactor-

coolant pumps are operating, a loss of a single reactor
,

coolant pump above power level P-10 will result in an |automatic reactor trip. Operation at power levels below P-8 |

is permitted with three reactor coolant pumps operating, and I
below P-10 with two reactor coolant pumps operating, to |
allow for an orderly transition to MODE 3, or to re- |
establish four pump operation.

The Completion Time of hours is reasonable to allow for an
orderly transition to MODE 3 or to re-establish four pump
operation. The applicable SSAR safety analyses described
above bound Design Basis Accidents (DBA) initiated with
three reactor coolant pumps operating at power levels below
P-8, and with two reactor coolant pumps at power levels
below P-10.

SURVEILLANCE SR 3.4.4.1
REQUIREMENTS- |z

This SR requires verification every 20 hours that each RCS
loop is in operation. Verification includes flow rate and
temperature, or pump status monitoring, which help ensure

(continued)

AP600 B 3.4-19 08/96 Amendment 0

. _ _ _ __ _ _ _



_ _ . . - _ _ _ _ _ _ _ . . _ . _ _ _ . _ _ . . _ _ . . . _ . - . _ . _ . _ . . ___.

RCS Loops - MODES 1 and 2
B 3.4.4

BASES

SURVEILLANCE SR 3.4.4.1 (continued)
REQUIREMENTS

/ jz
that forced flow is providing heat removp1 while maintaining j

the margin to DNB. The Frequency of 2t, hours is sufficient E_ |

considering other indications and alarms available to the
operator in the main control room to monitor RCS loop '

performance.

REFERENCES 1. AP600 SSAR, Chapter 15, " Accident Analysis."

.

4

.

.
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r RCS Loops - MODES 3, 4, and 5
l B 3.4.5
i

B 3.4 REACTOR COOLANT SYSTEM (RCS),

|

| B 3.4.5 RCS Loops - MODES 3, 4, and 5

BASES

BACKGROUND The reactor coolant is circulated through two loops
connected in parallel to the reactor vessel, each containing
a steam generator (SG), two reactor coolant pumps (RCPs),
and appropriate flow and temperature instrumentation for

,

both control and protection. The reactor vessel contains
i the fuel. The SGs provide the heat sink to the isolated
| secondary coolant. The RCPs circulate the primary coolant
'

through the reactor vessel and SGs at a sufficient rate to
ensure proper heat transfer and prevent fuel damage. This
forced circulation of the reactor coolant ensures mixing of
the coolant for proper heat transfer and prevents fuel;

| . damage. Loop 1 also contains connections to the pressurizer
and passive residual heat removal (PRHR).

In MODES 3, 4, and 5, the primary function of the reactor
coolant is the removal of decay heat and the transfer of
this heat to either the SG secondary side coolant or the

-

component croling water via the normal residual heat removal
system (RNS) heat exchangers. Safety related heat removal
is addressed in LCO 3.5.4, " Passive Residual Heat Removal;

Heat Exchanger (PRHR HX) - Operating" and LCO 3.5.5,
" Passive Residual Heat Removal Heat Exchanger (PRHR HX) -
Shutdown, RCS Intact." The secondary function of the
reactor coolant is to act as a carrier for soluble neutron
poison, boric acid.

APPLICABLE Whenever the reactor trip breakers are in the closed
SAFETY ANALYSES position and the control rod drive mechanisms (CRDMs) are

energized, there is the possibility of an inadvertent rod
withdrawal from suberitical, resulting in a power excursion ,

in the area of the withdrawn rod. Such a transient could be
caused by a malfunction of the Plant Control System (PLS).
In addition, the possibility of a po"er excursion due to the
ejection of an inserted control rod is possible with the
breakers closed or open. Such a transient could be caused ,

by the mechanical failure of a CRDM. The initial power
rise is terminated by doppler broadening in the fuel pins,
followed by rod insertion. During this event, if there is i

not adequate coolant flow along the clad surface of the
fuel, there is a potential to exceed the departure from

(continued)
!
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RCS Loops - MODES 3, 4, and 5
B 3.4.5.

BASES
,

.

APPLICABLE nucleate boiling ratio (DNBR) limit. Therefore, the
SAFETY ANALYSES required coolant flow is an initial condition of a design

(continued) basis event that presents a challenge to the integrity of a
fission product barrier.

Therefore, in MODES 3, 4 or 5 with the RTBs in the closed
position and the PLS capable of rod withdrawal, accidental
control rod withdrawal from subtritical is postulated and

! requires at least three RCPs to be OPERABLE and in operation
to ensure that the accident analysis limits are tset.,

In MODES 3, 4 and 5, RCS circulation is considered in the'

; determination of the time available for mitigation of the -

accidental boron dilution event. This is addressed in,

LC0 3.4.W, " Minimum RCS Flow."< -

81

' . RCS Loops - MODES 3, 4, and 5 satisfy Criterion 3 of the NRC4

Policy Statement.
.

;

LC0 The purpose of this LC0 is to require that at least three
i RCPs be OPERABLE and in operation. The requirement that at
i *

least three RCPs must be operating in MODES 3, 4 and 5 when
the RTBs are closed provides assurance that, in the event of
a rod withdrawal accident, there will be adequate flow in
the core to avoid exceeding the DNBR limit.i

! With the RTBs in the open position, the PLS is not capable
of rod withdrawal; therefore only 3 RCPs in operation are'

necessary to ensure removal of decay heat from the core.

The NOTE permits all RCPS to be de-energized for 51-hour
j per 8 hour period. The purpose of the NOTE is to permit
; tests that are designed to validate various accident
i analysis values. One of these tests is for the validation
i of the pump coastdown curve, used as input to a number of
'

accident analyses including a loss of flow accident. This
test is generally performed in MODE 3 during the initial
startup testing program, and as such should only be
performed once. If, however, changes are made to the RCS
that would cause a change to the flow characteristics of the
RCS, the input values of the coastdown curve may need to be
revalidated by conducting the test again.

(conti
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| RCS Loops - MODES 3, 4, and 5
B 3.4.5

BASES

LC0 Another test performed during the startup testing program is
(continued) the validation of the rod drop times during cold conditions,

both with and without flow.
,

The no-flow tests may be performed in MODES 3, 4, or 5, and '

require that the pumps be stopped for a short period of
time. The Note permits the de-energizing of the pumps in
order to perform this test and validate the assumed analysis
values. As with the validation of the pump coastdown curve,
this test should only be performed once, unless the flow

; characteristics of the RCS are changed. The I hour time
period specified is adequate to perform the desired tests

; and experience has shown that boron stratification is not a
problem during this short period with no forced flow.

Utilization of the NOTE is permitted provided the following
conditions are met along with any other conditions imposed,

by initial startup test procedures:
,

a. No operations are permitted that would dilute the RCS
-

boron concentration, thereby maintaining the margin to,

criticality. Boron reduction is prohibited because a
' uniform concentration distribution throughout the RCS

cannot be assured without forced circulation.-

,

b. Core outlet temperature is maintained at least 10*F below.

'

saturation temperature, so that no vapor bubble may form
; and possibly cause natural circulation flow obstruction.

Note 2 requires that the secondary side water temperature of
each SG be 5 [50]*F above each of the RCS cold leg
temperatures before the sta"t of an RCP with any RCS cold
leg temperature 1 275'F. This restraint is to prevent a low
temperature overpressure event due to a thermal transient
when an RCP is started.

An OPERABLE RCS loop is composed of two OPERABLE RCPs in
operation providing forced flow for heat transport and an
OPERABLE SG in accordance with the Steam Gee rator Tube

| Surveillance Program, Section 5.5.5.
I

(continued)
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RCS Loops - MODES 3, 4, and 5
B 3.4.5

| BASES (continued)
e

1
|APPLICABILITY In MODES 3, 4 and 5, this LC0 ensures forced circulation of

the reactor coolant to remove decay heat from the core and
to provide proper boron mixing. For these purposes and
because the reactor trip breakers are closed, there is the

; possibility of a inadvertent rod withdrawal event. At least - |
| three RCPs are required in MODES 3, 4 and 5. LC0 3.4.4,

"RCS Loops.- MODES 1 and 2" requires 4 RCPs to be operating
| whenever the reactor trip breakers are closed.

|

ACTIONS A.1 and A.2

! If less than three RCPs are operating, the RCS flow may be
insufficient to mitigate the consequences of a rod
withdrawal event. The Required Action is restoration of the ;

required flow or to open the reactor trip breakers within
the Completion Time of I hour. This time allowance assures
expeditious action will be taken, and is based on the low

| probability of a Design Basis Accident (DBA) occurring
during this time. The time allowed is reasonable based on
operating experience and the time required to reach the
appropriate plant condition fre.; f;11 pews, in a orderly!

.

manner without challenging plant systems.|
*

1
|

SURVEILLANCE SR 3.4.5.1
REQUIREMENTS 12L

This SR requires verification every-44- hours that a minimum
of three RCPs are operating whenever the reactor trip
breakers are closed and the plant is in MODES 3, 4, or 5.
Verification includes flow rate and temperature, or pump
status monitoring, which help ensure that forced flow is
providing heat removal while maintaining the margin to DNB.
The Frequency of.24' hours is sufficient considering the low

| probability of a r withdrawal during this time, and the
| ease of verifying hat the required RCPs are operating.

12.

REFERENCES None.

i

l

i

,

~

f
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Pressurizer j

B 3.4.6 i

|

B 3.4 REACTOR COOLANT SYSTEM (RCS) )

B 3.4.6 Pressurizer 1

,

'

BASES
'

BACKGROUND The pressurizer provides a point in the RCS where liquid and 1

vapor are maintained in equilibrium under saturated )
conditions for pressure control purposes to prevent bulk
boiling in the remainder of the RCS. Key functions include
maintaining required primary system pressure during steady
state operation, and limiting the pressure changes caused by
reactor coolant thermal expansion and contraction during
normal load transients.

The normal level and pressure control components addressed
by this LC0 include the pressurizer water level, the
heaters, their controls, and power supplies. Pressurizer
safety valves and automatic depressurization valves are
addressed by LCO 3.4.7, " Pressurizer Safety Valves," and
LCO 3.4.12, " Automatic Depressurization System (ADS) -
Operating," respectively.

The intent of the LCO is to ensure that a steam bubble
exists in the pressurizer prior to power operation to^

minimize the consequences of potential overpressure
transients. The presence of a steam bubble is consistent
with analytical assumptions. Relatively small amounts of
noncondensible gases can inhibit the condensation heat
transfer between the pressurizer spray and the steam, and
diminish the spray effectiveness for pressure control.

Electrical immersion heaters,- located in the lower section
of the pressurizer vessel, keep the water in the pressurizer
at saturation temperature and maintain a constant operating
pressure.

.

APPLICABLE In MODES 1, 2, and 3, the LC0 requirement for a steam
SAFETY ANALYSES bubble is reflected implicitly in the accident analyses.

Safety analyses performed for lower MODES are not limiting.
All analyses performed from a critical reactor condition
assume the existence of a steam bubble and saturated
conditions in the pressurizer. In making this assumption,
the analyses neglect the small fraction of noncondensible
gases normally present.

(continued)
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l Pressurizer
B 3.4.6

BASES

APPLICABLE Safety analyses presented in the SSAR (Ref.1) do not take
.5AFETY ANALYSES credit for pressurizer heater operation, however, an

(continued) implicit initial condition assumption of the safety analyses
is that the RCS is operating at normal pressure.

,

The maximum pressurizer water level limit satisfies
Criterion 2 of the NRC Policy Statement.

LCO The LCO requirement for the pressurizer water volume 1 92%
of span, ensures that an adequate steam bubble exists.
Limiting the LCO maximum operating water level preserves the
steam space for pressure control. The LCO has been
established to ensure the capability to establish and
maintain pressure control for steady state operation and to
minimize the consequences of potential overpressure
transients. Requiring the presence of a steam bubble is;

also consistent with analytical assumptions.

APPLICABILITY The need for pressure control is most pertinent when core
heat can cause the greatest effect on RCS temperature,.

,

| resulting in the greatest effect on pressurizer level and
RCS pressure control. Thus, applicability has been

| designated for MODES 1 and 2. The applicability is also
| provided for MODE 3. The purpose is to prevent solid water

RCS operation during heatup and cooldown to avoid rapid
pressure rises caused by normal operational perturbation,
such as reactor coolant pump startup.

ACTIONS A.1 and A.2

Pressurizer water level control malfunctions or other plant
evolutions may result in a pressurizer water level above the
nominal upper limit, even with the plant at steady state
conditions.

If the pressurizer water level is above the limit, action
must be taken to restore the plant to operation within the
bounds of the safety analyses. This is done by restoring
the level to within limit, within 7f hours, or by placing

| 6

(continued)

w
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Pressurizer
B 3.4.6

I

BASES

,

|

f(continued)
ACTIONS A.1 and A.2

i

theunitfnMODE3withthereactortripbreakersopen j
within-95 hours, and placing the unit in MODE 4 within a

17-9trhours. This takes the unit out of the applicable MODES l
and restores the unit to operation within the bounds of the

,

safety analyses. |

The allowed Completion Times are reasonable, based on
operating experience, to reach the required plant conditions
from full power conditions in an orderly manner without
challenging plant systems.

.

SURVEILLANCE SR 3.4.6.1 2
REQUIREMENTS [/ -

This SR requires that du/in steady state operation,
pressurizer level is ma' int ned below the nominal upper
limit to provide a mi imum space for a steam bubble. The
Survei.11ance is per rmed y observing the indicated level.
The Frequency of ours corresponds to verifying the
parameter each day. The
operating practice to be^4+ hour interval has been shown by ,

sufficient to regularly assess the i
-

level for any deviation and verify that operation is within ;

safety analyses assumptions. Alarms are also available for ;
early detection of abnormal level indications. ;

-

i

|
.

REFERENCES 1. AP600 SSAR, Chapter 15, " Accident Analysis."

|

l
l

|

|
;
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Pressurizer Safety Values
B 3.4.7

1

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.7 Pressurizer Safety Valves

BASES

BACKGROUND The two pressurizer safety valves provide, in conjunction
with the Protection and Safety Monitoring System (PMS),
overpressure protection for the RCS. The pressurizer safety
valves are totally enclosed, spring loaded, self actuated
valves with backpressure compensation. The safety valves
are designed to prevent the system pressure from exceeding
the system Safety Limit (SL), 2733.5 psig, which is 110% of
the design pressure.

Becauy4 the safety valves are totally enclosed and
self@ctuating, they are considered independent components.

. The minimum relief capacity for each valve, 375,000 lb/hr,
is based on postulated overpressure transient conditions
resulting from a complete loss of steam flow to the turbine.
This event results in the maximum surge rate into the
pressurizer, which specifies the minimum relief capacity for
the safety valves. The pressurizer safety valves discharge
into the containment atmosphere. This discharge flow is
indicated by an increase in temperature downstream of the*

pressurizer safety valves

Overpressure protection is required in MODES 1, 2, 3, 4,
5, and 6 when the reactor vessel head is on; however, in
MODE 4 with the RNS aligned, MODE 5, and MODE 6 with the
reactor vessel head on, overpressure protection is provided
by operating procedures and by meeting the requirements of
LC0 3.4.15, " Low Temperature Overpressure Protection (LTOP)
System."

The upper and lower pressure limits are based on the
1% tolerance requirement (Ref.1) for lifting pressures

above 1000 psig. The lift setting is for the ambient -

conditions associated with MODES 1, 2, and 3. This requires
either that the valves be set hot or that a correlation
between hot and cold settings be established.

The pressurizer safety valves are part of the primary
l success path and mitigate the effects of postulated
i accidents. OPERABILITY of the safety valves ensures that

the RCS pressure will be limited to 110% of design pressure.

(continued'
|
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Pressurizer Safety Valves
B 3.4.7

(

BASES
|

BACKGROUND The consequences of exceeding the ASME Code, Section III
(continued) pressure limit (Ref. 1) could include damage to RCS

components, increased LEAKAGE, or a requirement to perform
additional stress analyses prior to resumption of reactor
operation.

APPLICABLE All accident and safety analyses in the SSAR (Ref. 3) that
SAFETY ANALYSES e quire safety valve actuation assume operation of two

pressurizer safety valves to limit increases in the RCS
pressure. The overpressure protection analysis (Ref. 2) is
also based on operation of the two safety valves. Accidents
that could result in overpressurization if not properly
terminated include:

Uncontrolled rod withdrawal from full power;a.
b. Loss of reactor coolant flow;

Loss of external electrical load;c.
d. Locked rotor; and

Loss of AC power / loss of normal feedwatere.

Detailed analyses of the above transients are contained in
Reference 3. Compliance with this LCO is consistent with
the design bases and accident analyses assumptions.

Pressurizer Safety Valves satisfy Criterion 3 of the NRC
Policy Statement.

LCO The two pressurizer safety valves are set to open at the RCS
design pressure (2500 psia), and within the ASME specified
tolerance, to avoid exceeding the maximum design pressure
SL, to maintain accident analyses assumptions, and to complywith ASME requirements. The upper and lower pressure
tolerance limits are based on the + 1% tolerance
requirements (Ref.1) for lifting pressures above 1000 psig.

The limit protected by this specification is the Reactor
Coolant Pressure Boundary (RCPB) SL of 110% of design

Inoperability of one or more valves could resultpressure.
f in exceeding the SL if a transient were to occur. The

consequences of exceeding the ASME pressure limit could
include damage to one or more RCS components, increased
leakage, or additional stress analysis being required prior
to resumption of reactor operation.

(continued)
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Pressurizer Safety Valves
B 3.4.7

BASES (continued)

APPLICABILITY In MODES 1, 2, and 3, and portions of MODE 4 with the RNS
isolated or with the RCS temperature 2 350'F, OPERABILITY of
two valves is required because the combined capacity is
required to keep reactor coolant pressure below 110% of its
design value during certain accidents. MODE 3 and portions
of MODE 4 are conservatively included although the listed
accidents may not require the safety valves for protection.

The LCO is not applicable in MODE 4 with RNS open and in
MODE 5, because LTOP is provided. Overpressure protection
is not required in MODE 6 with reactor vessel head
detensioned.

The Note all ms entry into Modes 3 and 4 with the lift
setpoints outside the LC0 limits. This permits testing and
examination of the safety valves at high pressure and
temperature near their normal operating range, but only
after the valves have had a preliminary cold setting. The
cold setting gives assurance that the valves are OPERABLE
near their design condition. Only one valve at a time will
be removed from service for testing. The 36 hour exception
is based on 18 hour outage time for each of the two valves.
The 18 hour period is derived from operating experience that
hot testing can be performed in this time frame.^

ACTIONS A.1

With one pressurizer safety valve inoperable, restoration *

is p#) must take place within I hour. The Completion Time of P
how reflects the importance of maintaining the RCSg
Overpressure Protection System. An inoperable safety valve
coincident with an RCS overpressure event could challenge ,

the integrity of the pressure boundary. 1

B.1 and B.2

If the Required Action of A.1 cannot be met within the
required Completion Time or if two pressurizer safety valves
are inoperable, the plant must be placed in a MODE in which
the requirement does not apply. To achieve this status, the
plant must be brought to at least MODE 3 within hhours and
to MODE 4 with the RNS aligned to the RCS and RCS[
temperature <350*F within 24 hours. b

(continued)
_.
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Pressurizer Safety Valves.

B 3.4.7

BASES
;

1

ACTIONS B.1 and B.2 (continued)

The allowed Completion Times are reasonable, based on
operating experience, to reach the required plant conditions
from full power conditions in an orderly manner and without
challenging plant systems. With the RNS aligned to the RCS,
overpressure protection is provided by the LTOP System. The
change from MODE 1, 2, or 3 to MODE 4 reduces the RCS energy
(core power and pressure), lowers the potential for large
pressurizer insurges, and thereby removes the need for
overpressure protection by two pressurizer safety valves.

SURVEILLANCE SR 3.4.7.1
REQUIREMENTS

SRs are specified in the Inservice Testing Program.
Pressurizer safety valves are to be tested one at a time and
in accordance with the requirements of ASME Code Section XI
(Ref. 4), which provides the activities and Frequency
necessary to satisfy the SRs. No additional requirements
are specified.

The pressurizer safety valve setpoint is t 3% for-

,

! OPERABILITY; however, the values are. reset to 1% during
the Surveillance to allow for drift.

I REFERENCES 1. ASME Boiler and Pressure Vessel Code, Section III,
NB 7614.3.

2. [WCAP-7769, " Topical Report on Overpressure Protection."]

3. AP600 SSAR, Chapter 15, " Accident Analyses."
|
l

4. ASME Boiler and Pressure Vessel Code, Section XI, " Rules
for Inservice Inspection of Nuclear Power Plant

| Components."
1

I

i

!

i
L
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RCS Operational LEAKAGE

B 3.4.8

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.8 RCS Operational LEAKAGE

BASES
,

BACKGROUND Components that contain or transport the coolant to or from
the reactor core comprise the RCS. Component joints are

i made by welding, bolting, rolling, or pressure loading, and
valves isolate connecting systems from the RCS.

,

During plant life, the joint and valve interfaces can
produce varying amounts of reactor coolant LEAKAGE, through
either normal operational wear or mechanical deterioration. -

The purpose of the RCS Operational LEAKAGE LCO is to limit
| system operation in the presence of LEAKAGE from these
'

sources to amounts that do not compromise safety. This LCO
| specifies the types and amounts of LEAKAGE.

10 CFR 50, Aprendix A, GDC 30 (Ref.1), requires r.eans for
detecting and, to the extend practical, identifying the1

source of reactor coolant LEAKAGE. Regulatory Guide 1.45
(Ref. 2) describes acceptable methods for selecting leakage
detection systems.

I
^

The safety significance of RCS LEAKAGE varies widely
'

depending on its source, rate, and duration. Therefore,
detecting and monitoring RCS LEAKAGE into the containment

: area.is necessary. Quickly separating the identified
! LEAKAGE from the unidentified LEAKAGE is necessary to

provide quantitative information to the operators, allowing
them to take corrective ection should s leak occur that is .

detrimental to the safety of the facility and the public.

A limited anount of LEAKAGE inside containment is expected
from auxiliary systems that cannot be made 100% leaktight.
LEAKAGE from these systems should be detected, located, and
isolated from the containment atmosphere, if possible, to
not interfere with RCS LEAKAM detection.

This LCO deals with protectic'1 of i.he reactor coolant
pressure boundary (kCP3) from degraoation and the core from
inadequate cooling, in additior, to preventing the accident
analyses radiation release assumptions from being exceeded.
The consequences of violating this LC0 include the
possibility of a loss of coolant accident (LOCA).

(continued
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RCS Operational LEAKAGE
B 3.4.8<

.

BASES (continued)
,

APPLICABLE Except for primary to secondary LEAKAGE, the safety analyses>

SAFETY ANALYSES do not address operatienal LEAKAGE. However, other
operational LEAKAGE is elated to the safety analyses for
LOCA. The amount of LEAKAGE can affect the probability of
such an event. The safety analysis for an event resulting
in steam discharge to the atmosphere assumes a 1000 gpd
primary to secondary LEAKAGE as the initial condition.

Primary to secondary LEAKAGE is a factor in the dose
releases outside containment resulting from a steam line
break (SLB) accident. To a lesser extent, other accidents4

I or transients involve secondary steam release to the
: atmosphere, such as a steam generator tube rupture (SGTR).

|
The leak contaminates the secondary fluid.

The SSAR (Ref. 3) analyses for the accidents involving:

i secondary side releases assume 500 gpd primary to secondary
LEAKAGE in each generator as an initial condition. -The dosc

! / M U # con: quenec: rc:ulting from the accidents arr reported in
Reference 3.>

The RCS operational LEAKAGE satisfies Criterion 2 of the NRC |
3 Policy Statement. |

|

LC0 RCS operation LEAKAGE shall be limited to:

; a. Pressure Boundary LEAKAGE
:

No pressure boundary LEAKAGE is allowed, being indicative;

of material deterioration. LEAKAGE of this type is
i unacceptable as the leak itself could cause further
' deterioration, resulting in higher LEAKAGE. Violation of
: this LC0 could result in continued degradation of the
j RCPB. LEAKAGE past seals and gaskets are not pressure

boundary LEAKAGE.

) b. Unidentified LEAKAGE
i
! 0.5 gpm of unidentified LEAKAGE is allowed as a

g. f g Af g - reasonable minimum detectable amount that the containment*

airlradioactivitymonitoringandcontainmentsumplevel
monitoring equipment, can detect within a reasonable time
period. This leak rate supports leak before break (LBB)
criteria. Violation of this LC0 could result in
continued degradation of the RCPB, if the LEAKAGE is from
the pressure boundary.

(continued)
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AP600
| BASES 3.4.8
|

INSERT PAGE 3. 4 33

| The design basis radiological consequences resulting from a
postulated SLB accident and SGTR are provided in Sections 15.1.5
and 15.6.3 of Chapter 15 of the AP600 SSAR (Ref. 3), respectively."
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B 3.4.8
!

| BASES

|

I LCO c. Identified LEAKAGE
-(continued)

Up to 10 gpm of identified LEAKAGE is considered
| allowable because LEAKAGE is from known sources that do

*

not interfere with detection of unidentified LEAKAGE andl

is well within the capability of the RCS Makeup System.
Identified LEAKAGE includes LEAKAGE to the containment
from specifically known and located sources, but does not

; include pressure boundary LEAKAGE. Violation of this LC0
| could result in continued degradation of a component or
' system.

d. Primary to Secondary LEAKAGE throuah Both Steam
Generators (SGs)

i Total primary to secondary LEAKAGE through both SGs
amounting to 1000 gpd produces acceptable offsite doses
in the Steam Line Break (SLB) accident analysis.
Violation of this LCO could exceed the offsite dose
limits for this accident. Primary to secondary LEAKAGE
must be included in the total allowable limit for
identified LEAKAGE.

;

e. Primary-to-Secondary LEAKAGE throuch One SG-

The 500 gpd limit from one SG is based on the assumption
that a single crack leaking this amount would not
propagate to a SGTR under the stress conditions of a LOCA
or a main steam line rupture.

f. Primary to IRWST LEAKAGE throuah the PRHR Heat Exchanaer
E %

The 500 gpd limit from the PRHR HX s based on the
assumption that a single crack leasing this amount would
not lead to a PRHR tube rupture uhder the stress|

condition of an RCS pressure increase event. If leaked
through many cracks, the cracks are very small, and the
above assumption is conservative. This is conservative

. because the thickness of the PRHR HX tubes is'

approximately 60% greater than the thickness of the SG
| tubes. Furthermore, a PRHR HX tube rupture would result

in an isolable leak and would not lead to a direct
release of radioactivity to the atmosphere.

(continued)3

i
;
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RCS Operational LEAKAGE
B 3.4.8,

|
4

BASES (continued).

i

APPLICABILITY In MODES I, 2, 3, and 4, the potential.for RCPB LEAKAGE is
greatest when the RCS is pressurized.

I In MODES 5 and 6, LEAKAGE limits are not required because
i the reactor coolant pressure is far lower, resulting in ~

j lower stresses and reduced potentials for LEAKAGE.

.

: ACTIONS A.I f
i

( Unidentified LEAKAGE, identified L GE, or primary to
! secondary LEAKAGE in excess of th LCO limits must be
i reduced to within limits within h3 ours. This Completion
i Time is based on risk considerations and allows time

to verify leakage rates and either identify unidentified'

; LEAKAGE or reduce LEAKAGE to within limits before the
: reactor must be shut down. This action is necessary to

prevent further deterioration of the RCPB.*

:

j B.1 and B.2
9

| If any pressure boundary LEAKAGE exists, or if unidentified
j LEAKAGE, identified LEAKAGE, or primary to secondary LEAKAGE
j- cannot be reduced to within limits wii.hin 8 hours, the
: reactor must be brought to lower pressure conditions to
j reduce the severity of the LEAKAGE and its potential

consequences. It should be noted that leakage past seals,

; and gaskets is not pressure boundary LEAKAGE. The reactor
; must be brought to MODE 3 within g hours and to MODE 5
! within M hours. This action red es the LEAKAGE and also
j reduces t e factors which tend to degrade the pressure-
{- boundary.

The allowed Completion Times are reasonable, based on'

4 operating experience, to reach the required plant conditions
from full power conditions in an orderly manner and without
ACTIONS challenging plant systems. In MODE 5, the pressure
stresses acting on the RCPB are much lower, and further,

deterioration is much less likely.

;

SURVEILLANCE SR 3.4.8.1'

i REQUIREMENTS
1. Verifying RCS LEAKAGE within the LC0 limits ensures the

integrity of the RCPB is maintained. Pressure boundary
LEAKAGE would at first appear as unidentified LEAKAGE andi

| can only be positively identified by inspection.
:. (continued)
:
;
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RCS Operational LEAKAGE
B 3.4.8

|
BASES i

|

SURVEILLANCE SR 3.4.8.1 (continued)
REQUIREMENTS |

Unidentified LEAKAGE and identified LEAKAGE are determined |
'by performance of a RCS water inventory balance. Primary to,

secondary LEAKAGE is also measured by performance of an RCS |
'

water inventory balance in conjunction with effluent
monitoring within the secondary steam and feedwater systems.

: :

} The RCS water inventory balance must be met with the reactor
at steady state operating conditions and near operating

i

; pressure. Therefore, this SR is not required to be
i performed in MODES 3 and 4 until 12 hours of steady state

operation near operating pressure have been established.

Steady state operation is required to perform a proper
inventory balance; calculations during maneuvering are not
useful and a Note requires the Surveillance to be met when
steady state is established. For RCS operational LEAKAGE |

determination by ir ventory balance, steady state is defined4

as stable RCS pressure, temperature, power level,
pressurizer and makeup tank levels, andpakeup and 1etdown. ;3sm+ vo og |

,

; An early warning of pressure boundary LEAKAGE or ,

unidentified LEAKAGE is provided by the automatic svstamv#s3/F/8 |
a

thatmonitorthecontainmentatmosphereiradioactivityand I

the containment sump level. It should be noted that LEAKAGE
past seals and gaskets is not pressure boundary LEAKAGE. ..

These LEAKAGE detection systems are specified in LC0 3.4.10, |

"RCS LEAKAGE Detection Instrumentation." i

|y/ SERT ~P
The 72 hour Frequency is a reasonable interval to trend
LEAKAGE and recognizes the importance of early leakage
detection in the prevention of accidents. A Note under the,

Frequency column states that this SR is required to be
performed during steady state operation.>

SR 3.4.8.2 .

'

This SR provides the means necessary to determine SG |
OPERABILITY in an operational MODE. The requirement to I
demonstrate SG tube integrity in accordance with the Steam '

Generator Tube Surveillance Program emphasizes the
,

importance of SG tube integrity, even though this !

Surveillance cannot be performed at normal operating
conditions.

(continued)
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RCS Operational LEAKAGE
B 3.4.8

BASES
.

REFERENCES 1. 10 CFR 50, Appendix A GDC 30.

2. Regulatory Guide 1.45, May 1973.

3. AP600 SSAR, Chapter 15, " Accident Analysis."

.
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AP600
BASES 3.4.8

|

INSERT
|

The containment atmosphere N13/F18 radioactivity leakage
measurement is valid only for plant power > 20% RTP.

The containment atmos)here N13/F18 radioactivity leakage
measurement during M0)E 1 is not valid while containment purge l

occurs or within 2 hours after the end of containment purge.

The containment sump level change method of detecting leaks during
MODES 1, 2, 3, and 4 is not valid while containment purge occurs
or within 2 hours after the end of containment purge.

The containment sump level change method of detecting leaks during
MODES ? 2, 3, and 4 is not valid during extremely cold outside
ambient conditions when frost is forming in the interior of the
contaiP.ent vessel.

2.-
|

.

|

|
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Minimum RCS Flow
B 3.4.9

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.9 Minimum RCS Flow

BASES

BACKGROUND The AP600 RCS consists of the reactor vessel and two heat
transfer loops, each containing a steam generator (SG), .two
reactor coolant pumps (RCPs), a single hot leg and two cold
legs for circulating reactor coolant. Loop 1 also contains
connections to the pressurizer and passive residual heat
removal (PRHR).

The primary function of the reactor coolant is removal of
decay heat and the transfer of this heat, via the SGs to the
secondary plant fluid. The secondary function of the
reactor coolant is to act as a carrier for soluble neutron
poison, boric acid.

Within the RCS, coolant loop flow can be provided by the
reactor coolant pumps, the Normal Residual Heat Removal
System-(RNS), and to a lesser degree when in the passive
mode of operation, natural circulation.

.

'

APPLICABLE An initial condition in the Design Basis Accident (DBA)
SAFETY ANALYSES analysis of a possible Baron Dilution Event (BDE) in

MODES 3, 4, or 5 is the assumption of a minimum mixing flow
in the RCS. In this scenario, dilute water is inadvertently -

introduced into the RCS, is uniformly mixed with the primary *

coolant, and flows to the core. The increase in reactivity
is detected by the source range instrumentation which
provides a signal to terminate the inadvertent dilution
before the available SHUTDOWN MARGIN (SDM) is lost. If
there is inadequate mixing in the RCS, the dilute water may
stratify in the primary system, and there will be no
indication by the source range instrumentation that a
dilution event is in pr gress. When primary flow is finally
increased, the dilutier event may have progressed to the '

point that mitigation by the source range instrumentation is
too late to prevent the loss of SDM.

Thus, a minimum mixing flow in the RCS is a process variable
which is an initial condition in a DBA analysis.

Minimum RCS Flow satisfies Criterion 2 of the NRC Policy
Statement.

(continued)
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Mininum RCS Flew
B 3.4.9

BASES (continued)
I

! LCO The requirement that a minimum RCS flow be maintained
L provides assurance that in the event of an inadvertent BDE,

the diluted water will be properly mixed with the primary
system coolant, and the increase in core reactivity will be
detected by the source range instrumentation.

:

APPLICABILITY Minimum RCS flow is required in MODES 3, 4, and 5 because an
inadvertent BDE is considered possible in these MODES. )

In MODES I and 2, LCO 3.4.4 requires all four RCPs to be in
operation. Thus, in the event of an inadvertent boron
dilution, adequate mixing will occur.

A minimum mixing flow is not required in MODE 6 because
20 3.9.2 requires that all valves used to isolate unborated
ster sources shall be secured in the closed position. In

.nis situation, an inadvertent BDE is not considered
credible.

ACTIONS A.1 1

-

If the RCS flow is found to be less than the required
minimum flow, all sources of unborated water must be
isolated within I hour. This action assures that no
unborated water will be introduced into the RCS when proper
mixing canno.t be assured. The allowed Completion Time
requires that prompt action be taken, and is based on the
low probability of a DBA occurring during this time.

A.2

The Requirement to perform SR 3.1.1.1 (SDM verification)
within I hour assures that if the boron concentration in the
RCS has been reduced and not detected by the source range
instrumentation, prompt action may be taken to restore the
required SDM. The allowed Completion Time is consistent with
that required of Action A.1 because the conditions and
consequences are the same.

!

l

(continued)
.
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Minimum RCS Flow
B 3.4.9

BASES (continued)

SURVEILLANCE SR 3.4.9.1
REQUIREMENTS /

This Surveillance requires verification every N hours that
a minimum mixing flow is present in the RCS. A Frequency of

12-7t hours is adequate considering the low probability of an
inadvertent BDE during this time, and the ease of verifying
the required RCS flow.

REFERENCES None.

_

.

'

.

l

|

!
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RCS Leakage Detection Instrumentation
B 3.4.10

B 3.4 REACTOR COOLANT SYSTEM (RCS)
'

B 3.4.10 RCS Leakage Detection Instrumentation

BASES

BACKGROUND- GDC 30 of Appendix A to 10CFR50 (Ref. 1) requires means for
detecting, and, to the extent practical, identifying the
source of RCS LEAKAGE. Regulatory Guide 1.45 (Ref. 2)
describes acceptable methods for selecting LEAKAGE detection
systems.

LEAKAGE detection systems must have the capability to detect
significant reactor coolant pressure boundary (RCPB)
degradation as soon after occurrence as practical to
minimize the potential for propagation to a gross failure.
Thus, an early indication or warning signal is necessary to
permit proper evaluation of all unidentified LEAKAGE.

Industry practice has shown that water flow changes of
0.5 gpm can be readily detected in contained volumes by
monitoring changes in water level, in flow rate, or in the
operating frequency of a pump. The containment sump used to
collect unidentified LEAKAGE, is instrumented to alarm for
increases of 0.5 gpm in the normal flow rates. This-

sensitivity is acceptable for detecting increases in
unidentified LEAKAGE.

The reactor coolant contains radioactivity that, when
released to the containment, can be detected b radiation
monitoring instrumentation. fReactAT coo ioaciv%

gg>2gg legls,*ill be ring inKiaVreactor s tup an or a'
w.ra msur few w eks thereaf until acthated corros'i,oq produt 1

have' been formed nd 44sion products appeir from fdel i
, element cladding / contamination or claddin,g defectsJ The

-A'
'~

$ duction or n137ts propoYtWniTto the reactor powerA^'g gg~
level. N13 has a short half life and comes to equilibrive
quick h Instrument sensitivities for gaseous monitoring

/N O are practical for these LEAKAGE detection systems. The
Radiation Monitoring System includes monitoring N13/F18
gaseous activities to provide leak detection.

(continued)

i
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A. Reactor ecolant radioactivity used for leak detection is the
decay of N13/F18.

.

B. F18 has a longer half life and is the dominant source used
for leak detection.

w
.

,

>
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RCS Leakage Detection Instrumentation ;

B 3.4.10 !

|
'

BASES (continued)

,
APPLICABLE The need to evaluate the severity of an alarm or an ;

| SAFETY ANALYSES indication is important to the operators, and the ability to ,

Icompare and verify with indications from other systems is
necessary. The system response times and sensitivities are i

described in the SSAR (Ref. 2). *!
l

l The safety significance of RCS LEAKAGE varies widely ;

| depending on its source, rate, and duration. Therefore, |

| detecting and monitoring RCS LEAKAGE into the containment |
| area is necessary, Quickly separating the identified
| LEAKAGE from the unidentified LEAKAGE provides quantitative j

| information to the operators, allowing them to take '

j corrective action should a leak occur.

RCS LEAKAGE detection instrumentation satisfies Criterion 1 |
of the NRC Policy Statement.

|

LCO One method of protecting against large RCS LEAKAGE derives
from the ability of instruments to rapidly detect extremely

j small leaks. This LC0 requires instruments of diverse
' monitoring principles to be OPERABLE to provide a high

degree of confidence that small leaks are detected in timee
|
'to allow actions to place the plant in a safe condition,

when RCS LEAKAGE indicates possible RCPB degradation.l

, 2 EVE L
The LC0 is satisfied when monitors of diverse measurement
means are available. Thus, the containment sump; monitor, in
combination with an N13/F18 gaseous activity monitor
provides an acceptable minimum.j

APPLICABILI'i Because of elevated RCS temperature and pressure in MODES 1,
2, 3, and 4, RCS LEAKAGE detection in'strumentation is

.

required to be OPERABLE.
!

In MODE 5 or 6, the temperature is 5 200'F and pressure is!

maintained low or at atmospheric pressure. Since
the temperatures and pressures are lower than those for
MODES 1, 2, 3, and 4, the likelihood of leakage
and crack propagation are much smaller. Therefore, the

requirements of this LC0 are not applicable in MODES 5
and 6.

IDse R7 8 &
i

(continued)
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| BASES 3.4.10 )

;
i

| INSERTS PAGE 3.4 42
, ,

i
i

l

A. Containment sump level monitoring is performed by two
redundant seismically qualified level instruments. 7/E e.co
pore cuteFoss rsMr /F J.Noctoa t$ PKNE&so !

fso, , grMos<, Ya*E vss**rf MSMut'5Mbis s##dE
R*: 095644LE. %'**r* L&L/6L.:^;'.;.;^.jd s WILL. AMT |
g g. htto p . i

|

B. Sump level monitoring is a valid method for MODES 1. 2. 3. !

and 4. Containment atmosphere N13/F18 monitoring is valid j
only in MODE 1 with reactor power > 20% RTP. RCS inventory 1

monitoring via the pressurizer level changes is valid in
MODES 1, 2. 3, and 4 only when RCS conditions are stable,
i.e., temperature constant, pressure constant, no makeup and
no letd6wn.

The containment atmosphere N13/F18 radioactivity leakage I"

measurement during MODE 1 is not valid while containment )
purge occurs or within 2 hours after the end of containment ;

purge.

The containment sump level change method of detecting leaks
during MODES 1, 2, 3. and 4 is not valid while containment I

purge occurs or within 2 hours after the end of containment I
purge. !

The containment sump level change method of detecting leaks
,

during MODES 1, 2, 3, and 4 is not vali,d during extremely !
cold outside ambient conditions when frost is forming in the !
interior of the containment vessel,

i

.
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.

RCS Leakage Detection Instrumentation |' B 3.4.10 I

i

BASES (continued),

!

p t_ !; ACTIONS A.1 and A.2
, f i'

! With the required containment sump channel inoperable, no l

i other form of sampling can provide the equivalent |
: information; however, the containment atmosphere /V /3/F/d
| radioactivity monitor will provide indications of changes in

LEAKAGE. Together with the atmosphere monitor, the periodic
! surveillance for RCS inventory balance, SR 3.4.8.1, must be

performed at an increased frequency of 24 hours to provide>

information that is adequate to detect LEAKAGE.

Restoration of the sump channel to OPERABLE status is
required to *egain the function in a Completion Time.of

i Go 06YSt0S Srre aft er the monitor's failure. This time is
acceptable, considering the frequency and adequacy of

| the RCS inventory balance required by Action A.I.

|
~

Required Action A.1 is modified by a Note that indicates
; that the provisions of LCO 3.0.4 are not applicable. As a )
: result, a MODE change is allowed when the containment sump i

i channel is inoperable. This allowance is provided because
other instrumentation is available to monitor RCS Leakage.

B.I.1. B.I.2. and B.2-

With one gaseous R13/F18 containment atmosphere
radioactivity-menitoring instrumentation channel inoperable,
alternative action is required. Either grab samples of the
containment atmosphere must be taken and analyzed or RCS
inventory balanced, in accordance with SR 3.4.8.1, must be
performed to provide alternate periodic information.

With a sample obtained and analyzed or an RCS inventory
balance performed every 24 hours, the reactor may be an RCS
operated for up to.150 he" : to allow restoration of the
radioactivity monitor. g pg

,

.

The 24 hours interval for grab samples or RCS inventory
balance provides periodic information that is adequate to
detect LEAKAGE. The 159 h a rs Completion Time recognizes at
least one other form of leak detection is available.

-3oDer

(continued)

s
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RCS Leakage Detection Instrumentation
B 3.4.10

; BASES

ACTIONS B.l.l. B.I.2. and B.2 (continued)
'

Required Action B.1 and Required Action B.2 are modified by
a Note that indicates that the provisions of LC0 3.0.4 are
not applicable. As a result, a MODE change is allowed when
the gaseous N13/F18 containment atmosphere radioactivity
monitor channel is inoperable. This allowance is provided
because other instrumentation is available to monitor for
RCS LEAKAGE.

C.1 and C.2 A /g
,,

If a Required Ac n of Condition A or B cannot 4e met
| within the requ d Completion Time, the reactor must be

brought to MODE where the probability and consequences of
an event are minimized. To achieve this st us, the plant
mu brought to at least MODE 3 within hours to MODE A S

% withi hours. The allowed Completion Times are
reasona le, based on operating experience, to reach the
required plant conditions from full power conditions in an
orderly manner without challenging plant systems.

:

SURVEILLANCE SR 3.4.10.1 p,Sg/6
REQUIREMENTS

SR 3.4.10.1 requires the p t' ormance of a CHANNEL CHECK of
the containment atmospher radioactivity monitor. The check
gives reasonable confiden that the channel is operating
properly. The Frequency of hours is based on instrument
reliability and risk and is reasonable for detecting off
normal conditions.

SR 3.4.10.2 g/3/r/B

SR 3.4.10.2 requires the performance of ' CHANNEL i
OPERATIONAL TEST (C0T) on the atmosphere radioactivity -

monitor. The test ensures that the moni or can perform its
function in the desired manner. The test verifies the alarm 1

setpoint and relative accuracy of the' instrument string.
The Frequency of 92 days considers risks and instrument
reliability, and operating experience has shown that it is
proper for detecting degradation.

l (continued)

i
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RCS Leakage Detection Instrumentation
B 3.4.10

BASES

SURVEILLANCE SR 3.4.10.3 and SR 3.4.10.4-
REQUIREMENTS

(continued) These SRs require the performance of a CHANNEL CALIBRATION
for each of the RCS Leakage detection instrumentation
channels. The calibration verifies the accuracy of the-

instrument string, including the instruments located inside
containment. The Frequency of 24 months is a typical
refueling cycle and considers channel reliability.

'

Again, operating experience has proven that this Frequency
is acceptable.

i

REFERENCES 1. 10 CFR 50, Appendix A, Section IV, GDC 30.

2. Regulatory Guide'1.45, " Reactor Coolant Pressure Boundary
LEAKAGE Detection Systems," U.S. Nuclear Regulatory
Commission.

3. AP600 SSAR Chapter 15, " Accident Analysis."

.

.
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RCS Specific Activity
B 3.4.11

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.11 RCS' Specific Activity

BASES

BACKGROUND The limits on RCS specific activity ensure that the doses
due to postulated accidents are within the doses reported in
Chapter 15 of the SSAR. .

The RCS specific activity LC0 limits the allowable
- concentration of iodines and noble gases in the reactor

coolant. The LCO limits are established to be consistent
w e aesian basis fuel defect level of 0.25 percent and

c~ ' to en'sure that plant operation remains within the deHgn emo4/W
w, usa,*.so FM. SWe6t.Do A Apo DBA R,GdME Met 50s'e

The LC0 contains specific activity limits for both DOSE
EQUIVALENT I-131 and DOSE EQUIVALENT XE-133. The allowable
levels are intended to limit the eff:it: doses due to
postulated accidents to within the values calculated in the
radiological consequences analyses (as reported in
Chapter 15 of the SSAR).

.

APPLICABLE The LC0 limits on the reactor coolant specific activity are
SAFETY ANALYSES a factor in accident analyses that assume a release of

primary coolant to the environment either directly as in a
Steam Generator Tube Rupture (SGTR) or indirectly by way of
LEAKAGE to the secondary coolant system and then to the -

environment (the Steam Line Break).

The events which incorporate the LC0 values for primary
coolant specific activity in the radiological consequence
analysis include the following:

Steam generator tube rupture (SGTR)
Steam line break (SLB)
Locked RCP rotor
Rod ejection
Small line break outside containment
Loss of AC power
Loss of coolant accident (LOCA) (early stages)

The limiting event for release of primary coolant activity |is the SGTR. The tube rupture dose analysis considers the

(continued)
.
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RCS Specific Activity'

B 3.4.11

BASES

| APPLICABLE possioility of a pre-existing iodine spike (in which case
| SAFETY ANALYSES the inximum LCO of 24 pCi/gm DOSE EQUIVALENT I-131 is

(continued) assumed) as well as the more likely initiation of an iodine
spike due to the reactor trip and depressurization. In the
latter case, the LCO of 0.4 pCi/gm DOSE EQUIVALENT I-131 is

| assumed at the initiation of the accident, but the primary
! coolant specific activity is assumed to increase with time

due to the elevated iodine appearance rate in the coolant.
The reactor coolant noble gas specific activity for both

: cases is assumed to be the LCO of 150 pCi/gm DOSE EQUIVALENT
| XE-133.

. The LCO limits ensure that, in either case, the 4ffsit.e
| doses reported in Chapter 15 of the SSAR remain bounding. !

The RCS specific activity satisfies Criterion 2 of the NRC
Policy Statement.

LC0 The specific iodine activity is limited to 0.4 pCi/gm DOSE
EQUIVALENT I-131, and the specific noble gas activity is '

limited to 150 Ci/gm DOSE EQUIVALENT XE-133. These limits !
ensure that the doses resulting from a Design Basis Accident I

(DBA) will be within the values reported in Chapter 15 of
the SSAR.

The SGTR accident analysis (Ref.1) shows that the offsite
doses are within acceptance limits. Violation of the LCO
may result in reactor coolant radioactivity levels that
could, in the event of a SGTR accident; lead to h
5: = 5 y doses that exceed those reported in the SSAR.

APPLICABILITY In MODES I and 2, and in MODE 3 with RCS average temperature,

> 500'F, operation within the LCO limits for DOSE EQUIVALENT
I-131 and DOSE EQUIVALENT XE-133 specific activity are
necessary to contain the potential consequences of a SGTR to
within the calculated site boundary dose values.

For operation in MODE 3 with RCS average temperature < 500'F
and in MODES 4 and 5, the release of radioactivity in the
event of a SGTR is unlikely since the saturation pressure of

i the reactor coolant is below the lift pressure settings of
| the main steam safety valves.
1

(continued)
! .

|
.
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RCS Specific Activity
B 3.4.11

BASES (continued)

ACTIONS A Note to the ACTIONS excludes the MODE change restriction I

of LC0 3.0.4. This exception allows entry into the |
applicable MODE (S) whije relying on the ACTIONS even though I

the ACTIONS may eventually require plant' shutdown. This |exception is acceptable due to the significant conservatism
incorporated into the specific activity limit, the low |
probability of an event which is limiting due to exceeding
this limit, and the ability to restore transient specific
activity excursions while the plant remains at, or proceeds
to power operation.

i

A.1 and A.2 |

.

With the DOSE EQUIVALENT I-131 greater than the LC0 limit,
samples at intervals of 4 hours must be taken to verify that

TM SE EQUIVALENT I-131 is < 24 pCi/gm. The Completion Time
of T hours is required to obtain and analyze a sample.
Sampling is to continue to provide a trend.

The DOSE EQUIVALENT I-131 must be restored to normal within
916 % hours. If the concentration cannot be restored to within '

the LCO limit in it ours, it is assumed that the LC0
violation is not t result of normal iodine spiking.

B.1 and B.2 g
With DOSE EQUIVALENT XE-133 in excess pf the allowed limit,
an analysis must be performed within 4 hours to determine
DOSE EQUIVALENT I-131. The allowed Completion Time of

yg hours is required to obtain and analyze a sample.
9

The change to MODE 3 and RCS average temperature < 500*F
lowers the saturation pressure of the reactor coolant below
the set points of the main steam safety valves, and prevents
venting the SG to the environment in a SGTR event. The
allowed Completion Time ofJ hours is reasonable, based on
operating experience to r%ch MODE 3 from full power
conditions in an orderly,4nanner, without challenging plant
systems.

.

C.1

If a Required Action and the associated Completion Time of
Condition A is not met or if the DOSE EQUIVALENT I-131 is
> 24 pCi/gm., the reactor must be brought to MODE 3 with RCS
average temperature < 500*F within B' hours. The Completion

le

(continued)
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| RCS Specific Activity
| B 3.4.11

BASES

ACTIONS C.1 (continued)

Time of 8 hours is reasonable, based on operation '

experience, to reach MODE 3 below 500*F from full power
conditions in an orderly manner and without challenging
plant systems.

i

SURVEILLANCE SR 3.4.11.1
REQUIREMENTS

SR 3.4.11.1 requires performing a measure of the noble gas
specific activity of the reactor coolant at least once every
7 days. This is a quantitative measure of radionuclides

! with half lives longer than 15 minutes. This Surveillance
provides an indication of any increase in the release of

| noble gas activity from fuel rods containing cladding
defects.'

Trending the results of this Surveillance allows proper
remedial action to be taken before reaching the LC0 limit

, under normal operating conditions. The 7 day Frequency
| considers the unlikelihood of. a significant increase in fuel
|

defect level during the time.

SR 3.4.11.2

This Surveillance is performed, in MODE 1 only to ensure 1
,

| iodine remains within limit during normal operation and
,

. following fast power changes when increased releases of l

| iodine from the fuel (iodine spiking) is apt to occur. The !
/f9 day Frequency is adequate to trend changes in the iodine iI

/ , p e q ity level, considering gross activity is monitored )
every J days. The Frequency, between 2 and 6 hours after a
power change of:a:15% RTP within a 1 hour period, is |
established because the iodine levels peak during this time ;

following fuel failures; samples at other times would I

provide inaccurate results.

j REFERENCES 1. SSAR Section 15.6.3, "Ste m Generator Tube Rupture".

|

:

|
4

!
t
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; ADS - Operating
j B 3.4.12

B 3.4 REACTOR COOLANT SYSTEM (RCS)
!

| B 3.4.12 Automatic Depressurization System (ADS) - Operating

i
; BASES

i
: BACKGROUND The ADS is designed to assure that core cooling and
| injection can be achieved for Design Basis Accidents (DBA).
| The four stages of ADS valves are sequenced in. coordination
: with the passive core cooling system injection performance
i characteristics.

| The ADS consists of 10 flow paths (16 valves) arranged in
four different stages that open sequentially (Ref. 1).,

i Stages 1, 2, and 3 each include 2 flow paths. Fach of the
stage 1, 2, 3 flow paths has a common inlet header connected.

! to the top of the pressurizer. The outlets of the stage 1,
: 2, 3 flow paths combine into one of the two common discharge
i lines to the spargers located in the incontainment refueling
j water storage _ tank (IRWST). The first stage valves are

4 inch valves with DC motor operators. The second and third;

i stage valves are 8 inch valves with DC motor operators. An
OPERABLE stage 1, 2, or 3 automatic depressurization flow

! . path consists of two normally closed valves, in series.
i

*

: Stage 4 includes 4 flow paths. The fourth stage valves are
squib valves. The four fourth stage flow paths connect'

! directly to the top of the reactor coolant hot legs and vent
j directly into the associated steam generator compartment.

An OPERABLE stage 4 flow path consists of a open motor4

j operated valve and a closed squib valve.
4

I The automatic depressurization valves are designed to open
; automatically when actuated, and to remain open for the
; duration of any automatic depressurization event. The :

i valves are actuated sequentially. The stage 1 valves are
i actuated on a low core makeup tank (CMT) level. Stages 2
!

3 .
and 3 are actuated on the stage I signal plus time delays.
Stage 4 is actuated on a Low 2 CMT level signal with a

j minimum time delay after stage 3. Stage 4 is blocked from
; actuating at normal RCS pressure.
I
i

!
;

;

1

:

I
j (continued)

!
i
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; ADS - Operating
i B 3.4.12
:

BASES
,

.

!
4

. BACKGROUND In order to perform a controlled, manual depressurization of
(continued) the RCS, the valves are opened starting with the first

stage. The first stage valves can also be modulated to
perform a partial RCS depressurization if required. ADS

,

stage 1, 2, 3 valves may be manually operated under >

.{ controlled conditions for testing purposes.

| ADS stages 1, 2 and 3 valves are designed to open relatively
slowly, from approximately 25 seconds for the first stage

: valves, to approximately 100 seconds for the second and
third stage valves.

,

The ADS valves are powered by batteries. In the unlikely
event that offsite and onsite AC power is lost for an
extended period of time, a timer will actuate ADS within
24 hours of the time at which AC power is lost, before
battery power has been degraded to the point where the
valves cannot be opened.

,

|

The number and capacity of the ADS flow paths are selected
so that adequate safety injection is provided from the
accumulators, IRWST and containment recirculation for the
limiting DBA loss of coolant accident (LOCA). For small i

break LOCAs the limiting single failure is the loss of one
fourth stage flow path (Ref. 2). The PRA (Ref. 3) shows 1

that adequate core cooling can be provided with the failure !

of two (or more) flow paths. I

APPLICABLE For non-LOCA events, use of the ADS is not required and is
SAFETY ANALYSES not anticipated. For these events, injection of borated

water into the core from the CMTs may be required for makeup
or boration. However, the amount of water necessary will
not reduce the level in the CMTs to t.he point of ADS
actuation.

For LOCA events, it is anticipated that the ADS will be
actuated, allowing injection from the accumulators, the |

|IRWST, and the containment recirculation sump if containment
flooding occurs.

1

(continued)
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ADS Operating
B 3.4.12

'

BASES (continued)
:

LCO The requirement that all 16 ADS valves be OPERABLE ensures
that upon actuation, the depressurization of the RCS will
proceed sanothly and completely, as assumed in the DBA

; safety analyses. i

i ,|

|For the ADS to be considered OPERABLE, all 16 valves must 1

be closed and OPERABLE (capable of opening on an actuation
{

-

'

signal). In addition, the stage 4 motor operated' isolation '

| valves must be open.
|

|

APPLICABILITY In MODES 1, 2, 3 and 4 the ADS must be OPERABLE to mitigate
the potential consequences of any event which causes a
reduction in the RCS inventory, such as a LOCA.

The requirements for the ADS in MODES 5 and 6 are specified
in LCO 3.4.13, " Automatic Depressurization System (ADS) -
Shutdown, RCS Intact," and LCO 3.4.14, " Automatic
Depressurization System - Shutdown, RCS Open."

.

ACTIONS A.1
'-

one or two ADS valves in a single flow path are
dete ined to be inoperable, the flow path is inoperabl .

MM# The rem ' ing OPERABLE ADS flow paths are adequate
perform the equired safety function. A Complet Time offM58D -7 72 hours is ac table since the OPERABLE AD aths canA.I mitigate DBAs wit t.a single failure.

B.1 '

If two flow paths are determined to inoperable, the ADS
is degraded such taat tfie remaining sy m capacity may not
be adequate for so d DBA LOCA analysis. mpletion Time
of 24 hours is # rmitted to restore at least flow path.
This Comple 'on Time is acceptable considering t the PRA
success iteria thermal / hydraulic analysis (Ref. 3 ows
that equate core cooling is provided with several ADS ow

s unavailable.

'

(continued)
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Al !

If any one or if two flow paths, consisting of one stage one and
either one stage two or three are determined to be inoperable, the
remaining OPERABLE ADS flow paths are adequate to perform
the required safety function. A flow path is inoperable if one or
two of the ADS valves in the flow path are determined to be
inoperable. A Completion Time of 72 hours is acceptable since the
OPERABLE ADS paths can mitigate DBAs without a single
failure,

w

%

e

4

4



ADS - Operating
B 3.4.12 |

BASES

S B
ACTIONS g.1 and f.2 $ %

(continued) /
If the Required A ions and associated C pletion Times are I

not met or the r uirements of LC0 3.4. are not met for !

reasons other th n Condition)( A er-0, the plant must be l

broughttoMODEfwheretheprobabilityandconsequenceson
an event are minimized. To achieve this status, the plant ,

g mustbebroughttoatleastMODE3withinghoursandto l
MOD # within W hours. The allowed Comple ion Times are l
reasonable, based on operating experience, reach the <

required plan < conditions from full power co ditions in an
orderly, withc hallenging plant systems.

SURVEILLANCE SR 3.4.12./k
REQUIREMENTS -

'

This Surveillance requires verification that each ADS
stage 1, 2, 3 valve strokes to its fully open position.
Since this Surveillance is performed at power, care must be
exercised to ensure that the series ADS valve in the same
flow path remains closed during the test.

The Surveillance Frequency for demonstrating valve-

,

OPERABILITY references the Inservice Testing Program.
/SR 3.4.12.f g

Each stage 4 ADS isolatio motor operated valve must be
verified to be open ever g hours. Note that these valves
receive confirmatory opert signals. The Surveillance
Frequency is acceptable considering valve position is

/A)SEE manually monitored in the control room.
SL 3.N./2.3

REFERENCES 1. AP600 SSAR, Section 6.3, " Passive Core Cooling System." -

2. AP600 SSAR, Section 15.6, " Decrease in Reactor Coolant
Inventory."

3. AP600 Probabilistic Risk Assessment, Appendix A.

4. AP600 SSAR, Section 3.9.6, " Inservice Testing of Pumps
and Valves."

|
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SR 3.4.12.3

This Surveillance requires verification that each ADS stage 4
squib valve is OPERABLE in accordance with the Inservice
Testing Program. The Surveillance Frequency for verifying valve
OPERABILITY references the Inservice Testing Program.

The squib valves will be tested in accordance with ASME Section
XI which specifies valve testing in accordance with the ASME OM
Code. The applicable ASME OM Code squib valve requirements
are specified in paragraph 4.6, Inservice Tests for Category D
Explosively Actuated Valves. The requirements include actuation
of a sample of the installed valves each 2 years and periodic
replacement of charges.2

1

I
*

A
i

l
'

i |

,

1

.

|

,

e
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ADS - Shutdown, RCS Intact
B 3.4.13

B 3.4 REACTOR COOLANT SYSTEM (RCS),

B 3.4.13 Automatic Depressurization System (ADS) - Shutdown, RCS Intact
|

,

|
BASES

BACKGROUND A description of the ADS is provided in the Bases for LC0
3.4.12, " Automatic Depressurization System (ADS) - |Operating." |

!

i APPLICABLE For non-LOCA avents, use of the ADS is not required and is
SAFETY ANALYSES not anticipated. For these events, injection of borated

water into the core from the core makeup tanks (CMTs) may be
2

required for makeup or boration. However, the amount of
water necessary will not reduce the level in the CMTs to the
point of ADS actuation.

1

For loss of coolant accidents (LOCAs) it is anticipated that
the ADS will be actuated, allowing injection from the in--

containment refueling water storage tank (IRWST) and the,

containment recirculation sump if containment flooding
occurs,4

,

d

|
LCO The requirement that 9 ADS flow paths be OPERABLF assures

that upon actuation, the depressurization of the RCS will
proceed smoothly and completely, as assumed in the DBA
safety analyses. *

An ADS stage 1, 2, or 3 flow path is considered OPERABLE if
both valves in the line are closed and OPERABLE (capable of
opening on an actuation signal). In addition, an ADS
stage 4 flow path is operable if the motor operated
isolation valve is open and the squib valve is closed and
OPERABLE (capable of opening on an actuation signal).

.

APPLICABILITY In MODE 5 with the reactor coolant pressure boundary (RCPB)
intact, 9 flow paths of the ADS must be OPERABLE to mitigate
the potential consequences of any event which causes a
reduction in the RCS inventory, such as a LOCA.

(continued)
_
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ADS - Shutdown, RCS Intact
B 3.4.13 |

BASES
,

|
!

! APPLICA' ' rY The requirements for the ADS in MODES 1 through 4 are
(cont ) specified in LC0 3.4.12, " Automatic Depressurization System

(ADS) - Operating;" and in MODE 5 with the RCS pressure
boundary open and MODE 6 in LC0 3.4.14, " Automatic
Depressurization Syste.i (ADS) - Shutdown, RCS Open."

|

ACTIONS A.1 ,

1

one or two ADS valves in a single flow path are
de ined to be inoperable, the flow path is inoperable
The re ning OPERABLE ADS flow paths are adequate to
perform t required safety function without an a ional ,

; single failu In this condition, 72 hours i n
' appropriate time restore the flow path t ERABLE ,

status. |

hM u)W
/05647 A. i B.1 |

'

If two flow paths are de ined to inoperable, the ADS
is degraded such that e remaining sy m capacity may not
be adequate for so LOCA events. A Comp ion Time of 24-

hours is permi _d to restore at least one f path. This
Completion e is acceptable considering that t PRA
success teria thermal / hydraulic analysis (Ref. I hows
that quate core cooling is provided with several AD low
p s unavailable.

3 '12.

If the Required Actions and associated Completion Times are
not met or the requirements of LC0 3.4.13 are not met for
reasons other than Conditiong A er-9, the plant must be
placed in a MODE in which this LCO does not apply. Action
must be initiated, immediately, to place the plant in MODE 5
with the RCS pressure boundary open and visible level in the
pressurizer.

:

i

(continued)
s

;
i
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| |
!

i

A:1

If any one or if two flow paths, consisting of one stage one and |
either one stage two or three are determined to be inoperable, the j
remaining OPERABLE ADS flow paths are adequate to perform |

the required safety function. A flow path is inoperable if one or
two of the ADS valves in the flow path are determined to be
inoperable. A Completion Time of 72 hours is acceptable since the 1

OPERABLE ADS paths can mitigate DBAs without a single l

failure.

w

~

|

l

.

,

|

{
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! ADS-Shutdown,RCSkntact
B 3.4.13

1

BASES (continued) l

'

SURVEILLANCE SR 3.4.13.1
REQUIREMENTS

The LC0 3.4.12 Surveillance Requirements (SR 3.4.12.1) are
applicable to the ADS valves required to be OPERABLE. The
Frequencies associated with each specified SR is applicable.
Refer to the corresponding Bases for LCO 3.4.12 for a
discussion of each SR.

REFERENCES 1. AP600 Probabilistic Risk Assessment, Appendix A.
1 j
1 \

|

.

i

I

|
|

|
|

'
s

d i3.o.uou .
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ADS ~- Shutdown, RCS Open I
B 3.4.14 i

B 3.4 REACTOR COOLANT SYSTEM (RCS)
1

! B 3.4.14 -Automatic Depressurization System (ADS) - Shutdown, RCS Open

BASES
|

BACKGROUND A description of the ADS is provided in the Bases for LCO
3.4.12 " Automatic Depressurization System (ADS).-
Operating."

i

APPLICABLE When the plant is shutdown with the RCS depressurized, the !
SAFETY ANALYSES core makeup tanks (CMTs)'are isolated to prevent CMT |

injection. Since the ADS is actuated by low CMT level,
automatic actuation of the ADS is not available. The
required ADS stage 1, 2, and 3 vent paths are opened and two i
ADS stage 4 flow paths are OPERABLE to ensure that 1

in-containment refueling water storage tank (IRWST)
injection can occur, if needed to mitigate events requiring )
RCS makeup, boration or core cooling.

The ADS vent path must be maintained until the upper
internals are removed, providing an adequate vent path for

,

IRWST injection. '

_

LC0 The requirement that ADS stage 1, 2, and 3 flow paths be
open, from the pressurizer through the spargers into the
IRWST, and that two ADS stage-4 flow paths be OPERABLE
assures that sufficient vent area is available to support
IRWST injection.

APPLICABILITY In MODE 5 with the reactor coolant system pressure boundary
,

(RCPB) open and in MODE 6 with the upper internals in place |
and the refueling cavity water level < 23 feet above the i

reactor vessel flange, the stage 1, 2, and 3 ADS vent paths |

must be open and two ADS stage 4 flow paths be OPERABLE.

The requirements for the ADS in MODES 1 through 4 are
specified in LC0 3.4.12, " Automatic Depressurization System ;

(ADS) - Operating;" and in MODE 5 with the RCPB intact in
LC0 3.4.13, " Automatic Depressurization System (ADS) -
Shutdown, RCS Intact."

(continued)
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ADS - Shutdown, RCS Open
B 3.4.14

BASES (continued)-

l
ACTIONS A. and A.2 |

If one required ADS stage 1, 2, or 3 flow path is closed,
acu on must be taken to open the affected path or establish ,|

an alternative flow path within 168 hours. In this 1
ICondition the remaining open ADS stage 1, 2, and 3 flow

paths and the OPERABLE ADS stage 4 flow paths are adequate
to perform the required safety function without an
additional single failure. The stage 4 valves would have to |

| be opened by the operator in case of an event in this MODE. 1
1 The required vent area may be restored by opening the |

affected ADS flow path or an alternate vent path.with an
equivalent area. Considering that the required function is,

| available in this Condition a Completion Time of 168 hours |

|
is acceptable. ;

B.1 and B.2 gg

If one required ADS stage 4 flow path is inoperable, action
must be taken to establish an alternative flow path, or
restore at least two stage 4 flow paths to OPERABLE status j
within' 72 hours ~. In this Condition the remaining open ADS '

stage 1, 2, and 3 flow paths and the one OPERABLE ADS
^ stage 4 flow path are adequate to perform the required

safety function without an additional single failure. The
,

j required vent area may be restored by opening an alternate
| Vent path with an equivalent area. Alternatively, two

stage 4 flow paths may be restored to OPERABLE status.
Therefore a Completion Time of 72 hours is considered
acceptable.

C.1 and C.2

If the Required Actions and associated Completion Times are;

; not met or the requirements of LCO 3.4.14 are not met for
.

; reasons other than Conditions A or B while in MODE 5, the
plant must be placed in a condition which minimizes the
potential for requiring ADS venting and IRWST injection.
The time to RCS boiling is maximized by increasing RCS
inventory to at least a visible level in the pressurizer and
maintaining RCS temperature as low as practical.

I

!

! (continued)

'

:
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ADS - Shutdown, RCS Open
B 3.4.14

BASES

,

ACTIONS C.1 and C.2 (continued)

Additionally, action to suspend positive reactivity :

additions is required to ensure that the shutdown margin is , ,

maintained. Sources of positive reactivity addition include
boron dilution, withdrawal of reactivity-control assemblies,
and excessive cooling of the RCS.

D.1 and 0.2

If the Required Actions and associated Completion Times are
not met or the requirements of LCO 3.4.14 are not met for
reasons other than Conditions A or B while in MODE 6, the
plant must be placed in a condition which precludes the need
for the ADS vent paths. Action must be initiated,
innediately, to fill the refueling cavity to a water level
a: 23 feet above the reactor vessel. flange. The time to RCS
boiling is maximized by increasir.g RCS inventory and
maintaining RCS temperature as low as practical.
Additionally, action to suspend positive reactivity
additions is required to ensure that the shutdown margin is
maintained. Sources of positive reactivity addition include
boron dilution, withdrawal of reactivity control assemblies, '

- and excessive cooling of the RCS.

SURVEILLANCE SR 3.4.14.1
REQUIREMENTS

Each required ADS flow path is verified to be open by
verifying that the stage 1, 2, and 3 valves are in their
fully open position every 24 hours, as indicated in the
control room. This Surveillance Frequency is acceptable
based on administrative controls which preclude
repositioning the valves.

JA5EKr sR. s.4.sy. zb '

REFERENCES None.

!
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SR 3.4.14.2 l

1

The LCO 3.4.12 Surveillance Requirements'(SR 3.4.12.1 and SR j
3.4.12.3) are applicable to the stage 4 ADS valves required to be
OPERABLE. The Frequencies associated with each specified SR is

,

applicable. Refer to the corresponding Bases for LCO 3.4.12 for a |
discussion of each SR.

i

|

A
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LTOP System
B 3.4.15

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.15 Low Temperature Overpressure Protection (LTOP) System

BASES
'

BACKGROUND -The LTOP System limits RCS pressure at low temperatures so
that the integrity of the reactor coolant pressure boundary
(RCPB) is not compromised by violating the pressure and
temperature (P/T) limits of 10 CFR 50, Appendix G (Ref. 1).
The reactor vessel is the limiting RCPB component for
demonstrating such protection. The PTLR provides the limits
which set the maximum allowable setpoints for the Normal
Residual Heat Removal System (RNS) suction relief valve.
LC0 3.4.3 provides the maximum RCS pressure for the existing
RCS cold leg temperature during cooldown, shutdown, and
heatup to meet the Reference I requirements during the LTOP
MODES.

The reactor vessel material is less tough at low
temperatures than at normal operating temperature. As the
vessel neutron exposure accumulates, the material toughness
decreases and becomes less resistant to pressure stress at
low temperatures (Ref. 2). RCS pressure, therefore, is
maintained low at low temperatures and is increased only as-

temperature is increased.

The potential for vessel overpressurization is most acute
when the RCS is water solid, occurring only while shutdown;
a pressure fluctuation can occur more quickly than an
operator can react to relieve the condition. Exceeding the
RCS P/T limits by a significant amount could cause brittle
cracking of the reactor vessel. LCO 3.4.3, "RCS Pressure
and Temperature (P/T) Limits," requires administrative
control of RCS pressure and temperature during heatup and
cooldown to prevent exceeding the PTLR limits.

This LCO provides RCS overpressure protection by having a .

maximum coolant input capability and having adequate
pressure relief capacity. Limiting coolant input capability
requires isolating the accumulators. The pressure relief
capacity requires the RNS suction relief valve or a
depressurized RCS and an RCS vent of sufficient size. The
RNS suction relief valve or the open RCS vent is the
overpressure protection device that acts to terminate an
increasing pressure event.

,

(continued)
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LTOP System
B 3.4.15

BASES

BACKGROUND RNS Suction Relief Valve Reauirements
(continued)

During the LTOP MODES, the RNS system is operated for decay,

| heat removal. Therefore, the RNS suction isolation valves
| are open in the piping from the RCS hot legs to the inlet of
j the RNS system. While these valves are open, the RNS
i suction relief valve is exposed to the RCS and able to

relieve pressure transients in the RCS.
,

i The RNS suction relief valve is a spring loaded, water
relief valve with a pressure tolerance and an accumulation
limit established by Section III of the American Society of

i
!

Mechanical Engineers (ASME) Code (Ref. 3) for Class 2 relief
valves.

The RNS suction isoTation valves must be open to make the
RNS suction relief valves OPERABLE for RCS overpressure
mitigation.

! RCS Vent Reauirements

Once the RCS is depressurized, a vent exposed'to the
contairment atmosphere will maintain the RCS at containment
ambient pressure in an RCS overpressure transient, if the

.

relieving requirements of the transient do not exceed the
capabilities of the vent. Thus, the vent path must be
capable of relieving the flow resulting from the limiting;

LTOP mass or heat input transient, and maintaining pressure
below the P/T limits. The required vent capacity may be
provided by one or more vent paths. ,

For an RCS vent to meet the flow capacity requirement, it
may require removing one or more pressurizer safety valves
or manually opening one or more Automatic Depressurization

<

System (ADS) valves. The vent path (s) must be above the'

level of reactor coolant, so as not to drain the RCS when
cien.

.

.

| APPLICABLE Safety analyses (Ref. 4) demonstrate that the reactor
SAFETY ANALYSES vessel is adequately protected against exceeding the

Reference 1 P/T limits. In MODES 1.-2, and 3, and in MODE 4
.

with the RNS isolated from the RCS, the pressurizer safety
| valves will prevent RCS pressure from exceeding the
| Reference 1 limits. When the RNS is aligned and open to the

|

(continued)
'

i

f
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| LTOP System
i B 3.4.15

BASES
i

APPLICABLE RCS, overpressure protection is provided by the RNS suction
SAFETY ANALYSES relief valve, or a depressurized RCS and a sufficiently

(continued) sized open RCS vent.

The actual temperature at which the pressure in the P/T
limit curve falls below the suction relief setpoint
increases as the reactor vessel material toughness decreases
due to neutron embrittlement. Each time the PTLR curves are
revised, the LTOP System must be re-evaluated to ensure its
functional requirements can still be met using the RNS
suction relief valve, or the depressurized and vented RCS
condition.

| The PTLR contains the acceptance limits that define the LTOP
requirements. Any change to the RCS must be evaluated
against the Referenc'e 4 analyses to determine the impact of
the change on the LTOP acceptance limits.

Transients that are capable of overpressurizing the RCS are
categorized as either mass or heat input transients. The
events listed below were used in the analysis to size the,

! RNS suction relief valve. Therefore, any events with a mass
j or heat input gre'ater than the listed events cannot be

accommodated and must be prevented..

Mass Input
1

a. Makeup water flow rate to the RCS assuming both CVS
makeup pumps are in operation and letdown is isolated.

|

; Heat Input
'

a. Restart of one reactor coolant pump (RCP) with water in
the steam generator secondary side 50*F hotter than the
primary side water, and the RCS water solid.

RNS Suction Relief Valve Performance
,

'

| Since the RNS suction relief valve does not have a variable
| P/T lift setpoint, the analysis must show that with chosen

setpoint, the relief valve will pass flow greater than that;
'

required for the limiting LTOP transient while maintaining
| RCS pressure less than the P/T limit curve. The current
i analysis shows that up to a temperature of 205'F, the mass
i input transient is limiting, and above this temperature the

heat input transient is limiting.

1

(continued)

i
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! LTOP System
j. B 3.4.15

l BASES

| APPLICABLE To prevent the possibility of a' heat input transient, and
SAFETY ANALYSES thereby lirit the required flow rate of the RNS suction

(continued) relief valve, an administrative requirement has been imposed
that does not allow.an RCP to be started with the
pressurizer water level above 92% and the RCS temperature
above 200*F. Under these imposed conditions, the transient
created by the startup of an RCP when the RCS temperature is
above 200'F can be accommodated without additional pressure
relief.

RCS Vent Performance

With the RCS depressurized, a vent size of [5.4] square ,

inches is capable of mitigating a limiting overpressure
transient. The area of the vent is equivalent to the area
of the inlet pipe to the RNS suction relief valve so the,

' capacity of the vent is greater than the flow possible with
either the mass or heat input transient, while maintainingt

.
the RCS pressure less than the maximum pressure on the P/T

! limit curve.

! The required vent area may be obtained by opening one ADS
flow path.l

| The RCS vent size will be reevaluated for compliance each
time the P/T limit curves are revised based on the results

| of the vessel material surveillance.

The RCS vent is passive and is not subject to active
failure.

The LTOP-System satisfies Criterion 2 of the NRC Policy
Statement.

LCO This LC0 requires that the LTOP System is OPERABLE. The
LTOP System is OPERABLE when the maximum coolant input and
minimum pressure relief capabilities are OPERABLE.
Violation of this LC0 could lead to the loss of low
temperature overpressure mitigation and violatica of the
Reference 1 limits as a result of an operational transient.

To limit the coolant input capability, the LC0 requires all
accumulator discharge isolation valves closed and
immobilized, when accumulator pressure is greater than or
equal to the maximum RCS ' pressure for the existing RCS
temperature allowed in the PTLR.

(continued)

|
t
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!- LTOP System'

B 3.4.15 |

BASES
,

LC0 The elements of the LCO that provide low temperature
(continued) overpressure mitigation through pressure relief are:

;

; a. One OPERABLE RNS suction relief valve; or
!

An RNS suction relief valve is OPERABLE for LTOP when
both RNS suction isolation valves in one flow path are
open, its setpoint is within limits, and testing has
proven its ability to open at this setpoint.

b.. A depressurized RCS and an RCS vent.

An RCS vent is OPERABLE when open with an area of a [5.4] j
square inches. 1

Each of these methods of overpressure prevention is capable
of mitigating the limiting LTOP transient.

.

APPLICABILITY This LC0 is applicable in MODE 4 and 5 with the RNS aligned -;,

! and open to the RCS and the RCS temperature is s 350'F, and I
| in MODE 6 when the reactor vessel head is on. The ;

pressurizer safety valves provide overpressure protection,

that meets the Reference 1 P/T limits above 350'F. When the
y reactor vessel head is off, overpressurization cannot occur.
|

| LC0 3.4.3 provides the operational P/T limits for all MODES.
'

LC0 3.4.7, " Pressurizer Safety Valves," requires the
OPERABILITY of the pressurizer safety valves that provide
overpressure protection during MODES 1, 2, and 3, and MODE 4
with the RNS isolated or RCS temperature a 350*F.

Low temperature overpressure prevention is most critical
during shutdown when the RCS is water solid, and a mass or
heat input transient can cause a very rapid increase in RCS
pressure with little or no time for operator action to
mitigate the event.

The Applicability is modified by a Note stating that
accumulator isolation is only required when the accumulator
pressure is more than or at the maximum RCS pressure for the
existing temperature, as allowed by the P/T limit curves.

i

; (continued)
!
'
.
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LTOP System
B 3.4.15

BASES

APPLICABILITY This Note permits the accumulator discharge isolation valve
(continued) Surveillance to be performed only under these pressure and

temperature conditions.

ACTIONS A.I. B.I. and B.2 i

An unisolated accumulator requires isolation within 1 hour.
This is only required when the accumulator pressure is at or

i

more than the maximum RCS pressure for the existing |

temperature allowed by the P/T limit curves. |

If isolation is needed and cannot be accomplished in 1 hour,
Required Action B.1 and Required Action B.2 provide two
options, either of which must be performed in the next

#2- W hours. By increasing the RCS temperature to > 350*F, the |
accumulator pressure cannot exceed the LTOP limits if the
accumulators are fully injected. Depressurizing the
accumulators below the LTOP limit from the PTLR also gives
this protection.

The Completion Times are based on operating experience that
these activities can be accomplished in these time periods

,

and on engineering evaluations indicating that an event
requiring LTOP is not likely in the allowed times.

! C.1 and C.2
|

| If the RNS suction relief valve is inoperable and the RCS is
! not depressurized, there is a potential to overpressurize
j the RCS and exceed the limits allowed in LCO 3.4.3. The

suction relief valve is considered inoperable if the RNS
isolation valves have isolated the RNS from the RCS in such
a way that the suction relief valve cannot perform its
intended safety function, or if the valve itself will not
operate to perform its intended safety function.

Under these conditions, Required Actions C.1 or C.2 provide
two options, either of which must be accomplished in
8 hours. If the RNS suction relief valve cannot be restored
to operable status, the RCS must be depressurized and vented
with a RCS vent which provides a flow area sufficient to
mitigate any of the design low temperature overpressure
events.

i

| (continued)
,
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LTOP System
; B 3.4.15

,

| BASES

i
ACTIONS C.1 and C.2 (continued)

|

'
The 8 hour Completion Time represents a reasonable time to;

repair the relief valve, open the RNS isolation valves or
otherwise restore the system to OPERABLE status, or
depressurize and vent the RCS, without imposing a lengthy
period when the LTOP system is not able to mitigate a low

! temperature overpressure event.
;

|
4

I
.

SURVEILLANCE SR 3.4.15.1
i REQUIREMENTS
'

To minimize the potential for a low temperature overpressure
,

event by limiting the mass input capability, the accumulator '

discharge isolation valves are verified closed and locked
;

i out. The Tre@:ncy-of 15 Wete: before Opening the RCS tcr
| -the RNS :n;ure: th;t the a::;;;;1:ter discharge 1:01: tion-
; v:lve will be c4 0 d :nd leded cut prior t Opening the

!1 RCS t; the RN5. The Frequency of)4 hours is sufficient
consideringotherindicationsandallrmsavailabletothe

|operator in the main control room to verify the required
| status of the equipment. / |

,

" 'SR 3.4.15.2

! The RNS suction relief valve shall be demonstrated OPERABLE
1 by verifying two RNS suction isolation valves in one flow

path are open. This Surveillance is only performed if the
: RNS suction relief valve is being used to satisfy this LCO. 4

/I2
'

'

i The RNS/ suction isolation valves are verified to be opened
ieveryJ % hours. The Frequency is considered adequate in;

i view of other administrative controls such as valve status
. indications available to the operator in the control room
]- that verify the RNS suction isolation valves remain open.
4

SR 3.4.15.3
,

.

The RCS vent of a: [5.4] square inches is proven OPERABLE by.

verifying its open condition either:.

a. Once every hours for a valve that cannot be locked.

b. Once every 31 days for a valve that is locked, sealed, or
secured in position. A removed pressurizer safety is in
this category.

(continued)
_.

i
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LTOP System
B 3.4.15 l

BASES

SURVEILLANCE SR 3.4.15.3 (continued) i

REQUIREMENT |

The passive vent arrangement must only be open to be
OPERABLE. This Surveillance is required to be performed if
the vent is being used to satisfy the pressure relief *)
requirements of the LC0 3.4.15b.

'

SR 3.4.15.4

The RNS suction relief valve shall be demonstrated OPERABLE
by verifying that two RNS suction isolation valves in one
flow path are open and by testing it in accordance with the !
Inservice Testing Program. (Refer to SR 3.4.15.2 for the RNS
suction isolation valve Surveillance.) This Surveillance is ;

only required to be performed if the RNS suction relief '

valve is being used to meet this LCO. j

- The ASME Code, Section XI (Ref. 5), test per Inservice
Testing Program verifies OPERABILITY by proving proper !
relief valve mechanical motion and by measuring and, if l

required, adjusting the lift setpoint.
.

~

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Appendix G, " Fracture Toughness Requirements."

2. Generic Letter 88-11, "NRC Position on Radiation
Embrittlement of Reactor Vessel Materials and Its Impact
on Plant Operation."

3. ASME Boiler and Pressure Vessel Code, Section III.

4. AP600 SSAR, Section 5.2.2, " Overpressure Protection."

5. ASME, Boiler and Pressure Vessel. Code, Section XI.

,

|
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Accumulators
B 3.5.1< .

B 3.5 PASSIVE CORE COOLING SYSTEM (PXS)

B 3.5.1 Accumulators

BASES

BACKGROUND The functions of the PXS accumulators are to supply water to

the reactor vessel during(the refill phase of a large breakLoss Of Coolant Accident LOCA), to provide Reactor Coolant
System (RCS) makeup for a small break LOCA, and to provide
Reactor Coolant System (RCS) boration for steam line breaks
(Ref. 2).

| The blowdown phase of a large break LOCA is the initial
| period of the transient during which the RCS departs from '

equilibrium conditions, and heat from fission product decay,
hot internals, and the vessel continues to be transferred to

j the reactor coolant. The blowdown phase of the transient
ends when the RCS pressure falls to a value approaching thatr

,
of the containment atmosphere.

!

! In the refill phase of a LOCA, which immediately follows the
blowdown phase, reactor coolant inventory has vacated the

| core through steam flashing and ejection out through the
| break. The core is essentially in adiabatic heatup. The
! a accumulator inventory is available to help fill voids in the
'

lower plenum and reactor vessel downcomer so as to establish
a recovery level at the bottom of the core and ongoing
reflood of the core.

The accumulators are pressure vessels, partially filled with,

borated water and pressurized with nitrogen gas. The
accumulators are passive components, since no operator or ,

| control actions are required for them to perform their
function. Internal accumulator pressure is sufficient to
discharge the accumulator contents to the RCS, if RCS
pressure decreases below the static accumulator pressure.

Each accumulator is piped into the reactor vessel via an
- accumulator line and is isolated from the RCS by two check

valves in series.

A normally open motor operated valve is arranged in series
with the check valves. Upon initiation of a safeguards
actuation signal, the normally open valves receive a
confirmatory open signal.

(continued)
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Accumulators
B 3.5.1*

l
1

BASES
. i

BACKGROUND Power lockout and position alarms ensure that the valves 1

(continued) meet the requirements of the Institute of Electrical and
Electronic Engineers (IEEE) Standard 279-1971 (Ref. 1) for :

'

" operating bypasses" and that the accumulators will be |
available for injection without being subject to a single l

failure.

The accumulator size, water volume, and nitrogen cover
pressure are selected so that both of the accumulators are
sufficient to recover the core cooling before significant
clad melting or zirconium water reaction can occur following
a large break LOCA. One accumulator is adequate during a

i

small break LOCA where the entire contents of one
accumulator can possibly be lost.via the pipe break. This I

'

accumulator performance is based on design basis accident
(DBA) assumptions and models (Ref. 3). The Probabilistic
Risk Assessment (PRA) (Ref. 4) shows that one of the two
accumulators is sufficient for a large break LOCA and that>

none of the accumulators are required for small break LOCAs,
assuming that at least one core makeup tank (CMT) is
available. i

!

;
.

APPLICABLE The accumulators are assumed to be OPERABLE in both the |
SAFETY ANALYSES large and small break LOCA analyses at full power (Ref. 3) l

that establish the acceptance limits for the accumulators.
Reference to the analyses for these DBAs is used to assess
changes in the accumulators as they relate to the acceptance
limits.

1

For a small break LOCA, a large range of break sizes and
locations were analyzed to verify the adequacy of the
design. The cases analyzed include the rupture of one
8 inch direct vessel injection line and several smaller
break sizes. Acceptable PXS performance was demonstrated.

For a larger LOCA, including a double ended RCS piping
rupture, the PXS can provide a sufficiently large flow rate,
assuming both accumulators are OPERABLE, to quickly fill the
reactor vessel lower plenum and downcomer. Both
accumulators, in conjunction with the CMTs, ensure rapid
reflooding of the core. For a large LOCA, both lines are |

available since an 8 inch line break would be a small LOCA. I

!
'

(continued)
|
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! Accumulators |
B 3.5.1 |

BASES (continued).

APPLICABLE SAFETY Following a non-LOCA event such as a steamline break, the
ANALYSES RCS experiences a decrease in temperature and pressure due

(continued) to an increase in energy removal by the secondary system.

The cooldown results in a reduction of the core SHUTDOWN
MARGIN with a potential for return to power. During such an
event the accumulators provide injection of borated water to
assist the CMT's boration to mitigate the reactivity
transient and ensure the core remains shut down.

The accumulators satisfy Criterion 3 of the NRC Policy
Statement.

;

|
'

LCO This LC0 establishes the minimum conditions necessary to
ensure that sufficient accumulator flow will be available,
assuming the minimum requirements of all other PXS
components are met, to meet the necessary acceptance
criteria established for core cooling by 10 CFR 50.46..
These conditions are:

a. Maximum fuel element cladding temperature is 5 2200*F;
^

b. Maximum cladding oxidation is s 0.17 times the total
cladding thickness before oxidation;

'
c. Maximum hydrogen generation from a zirconium-water

reac+, ion is 1 0.01 times the hypothetical amount that
w M d be generated if all of the metal in the cladding
r/linders surrounding the fuel, excluding the cladding
;urrounding the plenum volume, were to react; and

d. The core is maintained in a coolable geometry.
I

Since the accumulators discharge during the blowdown phase'

of a LOCA, they do not contribute to the long term cooling
requirements of 10 CFR 50.46.

For an accumulator to be OPERABLE, the isolation valve must
be fully open with power removed, and.the limits established
in the Surveillance Requirements for contained water, boron
concentration, and nitrogen cover pressure must be met.

!
:

:

(continued)
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Accumulators
B 3.5.1

BASES (

APPLICABILITY In MODES 1 and 2, and in MODES 3 and 4 with RCS pressure
> 1000 psig, the accumulator OPERABILITY requirements are ,

based on full power operation. Although cooling
requirements decrease as power decreases, the accumulators

,

are still required to provide core cooling as long as
elevated RCS pressures and temperatures exist.

This LCO is only applicable at pressures > 1000 psig. At
pressures 1 1000 psig, the rate of RCS blowdown is such that
adequate injection flow from other sources exists to retain
peak clad temperatures below the 10 CFR 50.46 limit of
2200'F.

In MODES 3 and 4 with RCS pressure $ 1000 psig, and in MODES
5 and 6, the accumulator motor operated isolation valves are
closed to isolate the accumulators from the RCS. This"

allows the RCS cooldown and depressurization without
discharging the accumulators into the RCS or requiring
depressurization of the accumulators.

ACTIONS A.1"

("

If the boron concentration, nitr;;;n pr;;;;r; er ;; h :: of
one accumulator is not within limits, action must be taken-

to restore the parameter.
Beek) cwcwMMiw

Deviations in th;;; per;;;;t;r; re ex ected to be slight,.

considering that the pressure and v une are verified once
per 24 hours. For one accumulator,gr.; cf th;;; p;r.;; tere-
not within limits will have an insignificant effect on the,

ability of the accumulators to perform their safety
function. Therefore, a Completion Time ofd d;ye is
considered to be acceptable. 72 A<s

,

B.1

If one accumulator is inoperable for a reason other than
boron concentration, e.itr;;;a y..... ., .u kr , thevi

accumulator must be returned to OPERABLE status within
B X hours. With one accumulator inoperable, the remaining

accumulator is capable of providing the required safety
function, based on PRA success criteria thermal / hydraulic'

analyses. Therefore, a Completion Time of J# hours is
considered acceptable. e

(continued) (.
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Accumulators
B 3.5.1

!

BASES

. . . . ~

ACTIONS -~y

If both a lators are inoperable due to boro
concentration, ogen pressure, or volum ction must be
taken to restore one umulator with' hours.

'

Deviations in these param s xpected to be slight,
considering that the press volume are verified once!

per 24 hours. Two ac ators, ea ith one of these
parameters not n limits, will have a 11 effect on
the abilit the accumulators to perform the afety
func Therefore, a Completion Time of 72 hours.

sidered to be acceptable.

0 .I4 w,rs,u 4, M 5 M O

If the Require etion and associated Completion Time of
Conditions A, o X are not met er tec acc'a-"Jhters e-e
"epe-2M e fer rescent Other th:n C:nditi:n C, the plant

must be placed in a MODE or condition in which the LC0 does
not apply. This is done by placing the plant in MODE 3 with3

i pressurizerpressureto<19g0psigwithin)6@ours. Thr - 12.
allowed Completion TimensiPeasonable, based on operatingl

; experience, to reach the required plant conditions from full
" power conditions in an orderly manner and without

challenging plant systems.
/ AMER.rD -+

SURVEILLANCE SR 3.5.1.1 p
| REQUIREMENTS

Each acc ator valve should be eerified to be fully open
every hours. This verifical.ian ensures each accumulator
isolation valve is fully open, as indicated in the control
room, and timely dkcovery if a valve should be less than
fully open. If an isolation valve is not fully open, the,

' rate of injection to the RCS would be reduced. Although a
motoroperatedvalvepositionshouldnotchangewithpowerremoved, a partially closed valve could resul in nnt (2.
meeting DBA analyses assumptions (Ref. 3). A34MiourFrequency is considered reasonable in view of the other
administrative controls which ensure that a mispositioned
isolation valve is unlikely.

| SR 3.5.1.2 and 3.5.1.3
!

Verification every /2M hours of the borated water volume and
| nitrogen cover pressure in each accumulator is sufficient to
| ensure adequate injection during a LOCA. Because of the
i static design of the accumulator, a y hour Frequency

/2
(continued),

e
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B 3.5.1

'-INSERT PAGE B 3.5-5
.

DJ

If more than one accumulator is inoperable, the plant is in a ,

condition outside the accident analyses; therefore, LCO 3.0.3 must
be entered immediately,

,

'
.

.
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Accumulotors
B 3.5.1

BASES

SURVEILLANCE SR 3.5.1.2 and SR 3.5.1.3 (continued)
| REQUIREMENTS

usually allows the operator to identify changes before
limits are reached. Considering that control room alarms

.

are provided for both parameters these limits are / 2_
effectively subject to continuous monitoring. The '24 hour
Frequency is considered reasonabie considering the
availability of the control room alarms and the likelihood
that, with any deviation which may occur, the accumulators
will perform their safety function with slight deviations in
these parameters.

!
SR 3.5.1.4

The boron concentration should be verified to be within
required limits for each accumulator every 31 days, since
the static design of the accumulators limits the ways in
which the concentration can be changed. The 31 day
Frequency is adequate to identify changes that could occur
from mechanisms such as in-leakage. Sampling the affected

i accumulator mthin 6 hours after a 3% volume increase will
| promptly identify whether the volume change has caused a
i reduction of boron concentration to below the required'

limit.

SR 3.5.1.5
.

Verification every 31 days that power is removed from each
accumulator isolation valve operator when the pressurizer
pressure is > 2000 psig ensures that an active failure could
not result iii the undetected closure of an accumulator motor

; operated isolation valve. If this were to occur, reduced
| accumulator capacity might be available for injection

following a DBA that required operation of the accumulators.

Since power is removed under administrative control, the 31
day Frequency will provide adequate assurance that power is
removed.

This SR allows power to be supplied to the motor operated
isolation valves when pressurizer pressure is < 2000 psig,
thus allowing operational flexibility by avoiding -

unnecessary delays to manipulate the breakers during unit
startup or shutdowns.

..

Should closure of a valve occur t @ e of'The interlocE [the safeguard actuation signal providedlMTiMwotf1d
open a closed valve, if required.

|

!

)
(contint:ed)

:

.
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Accumulators
B 3.5.1

BASES

SURVEILLANCE SR 3.5.1.6
REQUIREMENTS

(continued) This SR requires performance of a system performance test of
each accumulator to verify system capabilities such as flow
rate. The system performance test demonstrates that the
accumulator injection capability assumed in accident
analyses is maintained. Although the likelihood that system
performance would degrade with time is low, it is considered
prudent to periodically verify system perforamnce. The

Frequencyisinaccordancewiththe{InserviceTestingProgram. g jg

REFERENCES 1. IEEE Standard 279-1971, " Criteria for Protection Systems
for Nuclear Power Generating Stations".

2. AP600 SSAR, Section 6.3 " Passive Core Cooling System". i

3. AP600 SSAR, Section 15.6 " Decrease in Reactor Coolant
Inventory".

4. AP600 Probabilistic Risk Assessment, Appendix A.

.

|

.

4
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CMT - Operating
B 3.5.2

B 3.5 PASSIVE CORE COOLING SYSTEM (PXS)

B 3.5.2 Core Makeup Tanks (CMTs) - Operating

BASES

BACKGROUND Two redundant CMTs provide sufficient borated water to
assure Reactor Coolant System
control for all design basis ac(RCS) reactivity and inventorycidents (DBAs), including
both loss of coolant accident (LOCA) events and non-LOCA
events (Ref. 1).,

The CMTs are cylindrical tanks with hemispherical upper and
: lower heads. They are made of carbon steel and clad on the

internal surfaces with stainless steel. They are located in
containment at an elevation slightly above the reactor
coolant loops. Each tank is full of borated water at
> 3400 ppm. During . normal o)eration, the CMTs are
maintained at RCS pressure t1 rough a normally open pressure

' balance line from the cold leg.

The outict line from each CMT is connected to one of two
direct vessel injection lines, which provides an injection
path for the water supplied by the CMT. The outlet line
from each CMT is isolated by parallel, normally closed, fail
open valves. Upon receipt of a safeguards actuation signal,
these four valves open to align the CMTs to the RCS.

,

The CMTs will inject to the RCS as inventory is lost and
steam or reactor coolant is supplied to the CMT to displace
the water that is injected. Steam or reactor coolant is
provided to the CMT through the cold leg balance line,
depending upon the specific event that has occurred. The
inlet line from the cold leg is sized for LOCA events, wheree

the cold legs become voided and higher CMT injection flows *

are required.

The injection line from each CMT contains a flow tuning
orifice that is used to provide a mechanism for the field
adjustment of the injection line resistance. The orifice is
used to establish the required flow rates for the associated.

)lant conditions assumed in the CMT design. The CMT flow is
)ased on providing injection for a minimum of 20 minutes
after CMT actuation.

The CMT size and injection capability are selected to
provide adequate RCS boration and safety injection for the
limiting DBA. One CMT is adequate for this function during
a small break LOCA where one CMT completely spills via the
pipe break (Ref. 2). The Probabilistic Risk Assessment
(PRA) (Ref. 3) shows that none of the CMTs are required for
small LOCAs, assuming that at least one accumulator is
available.

-

(continued)
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CMT - Operating
B 3.5.2

BASES (continued)

APPLICABLE The CMTs are astumed to be OPERABLE to provide emergency
SAFETY ANALYSES boration and core makeup when the Chemical and Volume

Control System (CVS) is inoperable, and to mitigate the
consequences of any DBA which requires the safety injection
of borated water (Ref. 2).

Following a non-LOCA event such as a steamline break, the
RCS experiences a decrease in tem)erature and pressure due
to an increase in energy removal )y the secondary system.
The cooldown results in a reduction of the core SHUTDOWN
MARGIN due to the negative inoderator temperature
coefficient, with a potential for return to power. The
actuation of the CMTs following this event provides
injection of borated water to mitigate the reactivity '

transient and ensure the core remains shut down.

In the case of a steam generator tube rupture (SGTR), CMT
injection provides borated water to compensate for RCS
LEAKAGE.

In the case of an RCS leak of 10 gallons per minute, the
CMTs can delay depressurization for at least 10 hours,
providing makeup to the RCS and remain able to provide the
borated water to compensate for RCS shrinkage and to assure
the RCS boration for a safe shutdown.A

In the case of a LOCA, the CMTs provide a relatively large
makeup flow rate for approximately 20 minutes, in
conjunction with the accumulators to provide the initial
core cooling.i

CMTs satisfy Criterion 3 of the NRC Policy Statement.

LCO This LCO establishes the minimum conditions necessary to
ensure that sufficient CMT flow will be available, assuming
the minimum requirements of all other PXS components are
met, to meet the initial conditions assumed in the safety
analyses. The volume of each CMT represents 100% of the
total injected flow assumed in LOCA analysis. If the
injection line from a single CMT to the vessel breaks, no
single active failure on the other CMT will prevent the
injection of borated water into the vessel. Thus the
assumptions of the LOCA analysis will be satisfied.

For non-LOCA analysis, two CMTs are assumed. Note that for
non-LOCA analysis, the accident cannot disable a CMT.

|

! (continued)

,

6
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!
CMT - Operating

iB 3.5.2
1

!
BASES (continued)

!

! APPLICABILITY In MODES 1, 2, 3, and 4 when the RCS is not being cooled by
| the Normal Residual Heat Removal System (RNS) the CMTs are

required to be OPERABLE to provide borated water for RCS
inventory makeup and reactivity control following a design'

basis event and subsequent cooldown.

The CMT requirements in MODE 5 with the RCS pressure
boundary intact are specified in LC0 3.5.3, Core Makeup

'

Tanks (CMTs) - Shutdown, RCS Intact.

The CMTs are not required to be OPERABLE while in MODE 5
with the RCS open or in MODE 6 because the RCS is
depressurized and borated water can be supplied from the -

In-containment Refueling Water Storage Tank (IRWST), if
needed.

_ In the unlikely event of a total loss of AC power sources,
. coupled with an inoperable Passive Residual Heat Removal'

Heat Exchanger (PRHR HX) (beyond DBA), the CMTs may be used
in a feed and bleed sequence to remove heat from the RCS.

ACTIONS A.1
.

With one outlet isolation valve inoperable on one er = r
CMT/, action must be aken to restore the valve,{,et. In this gCondition, the CMT/ capable of performing .theirfsafety
function, provided a single failure of the remaining
parallel isolation valve does not occur. A Completion Time
of 72 hours is acceptable for two train ECCS systems which
are capable of performing their safety function without a '

single failure.
7 Abu 6

B.1 !'

Ifthewatertemperatre[boronconcentration,orthenoterx
veh ;r of one CMT is n t within limits, it must e returned !
to within limits within 7 deyrr. The deviations in these I

parameters are expected to be slight, considering the
frequent surveillances and control room monitors. With the

,

temperature above the limit the full core cooling capability Iassumed in the safety analysis may not be available. With
the boron concentration not within limits, the ability to

. maintain subcriticality following a DBA may be degraded.
lWith t e water v lume se tnan t e valu assume in the
Tsafe analys ' , the ' perable T ot dege

i inj ction ow rates- volum assu d in t DBA safety
| j analysis Ref. 2).I tiowever, because only one of two CMTs
i

| (continued)
I
i

|
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CMT --Operating
i; B 3.5.2

,

BASES
'

.
:

! ACTIONS B.1 (continued) comtw4 c#dd'4/7't
'

is inoperable, and the deviati s of these parameters'are |

expected to be slight, it is obable that more than a-

-

required amount of boron and water will be available to meet;

the conditions assumed in the safety analysis. ),

1
'Since the CMTs are redundant, safety class components, the

y2. M day Completion Time is consistent with the times normally
allowed for this type of component.

C.1 3 |

o# !

With two CMTs inoperable due to ter temperaturej boron I.

concentrationx a ete. ;;,k ;e, t least one CMT must be |
restored to within limits in% hours. The deviations in :
these parameters are expected to be slight, considering the
frequent surveillances and control room monitors. A
Completion Time of hours is considered acceptable since
the CMTs are expected to be capable of performing their
safety function with slight deviations in these parameters.

8D.1
.

Non-condensible gases in a CMT high point vent may interfere
with the natural circulation flow (hot water from the RCS
through the balance line into the CMT and cold water from
the CMT through the direct vessel injection line into the
vessel) assumed in the safety analyses for some transients.
For CMT injection following a LOCA (steam will enter the CMT
through the balance line, displacing the CMT water), gases
in the CMT high point vent are not detrimental to the CMT
function. A Completion Time of 24 hours is permitted for
venting the non-condensible gases and is acceptable, since,
for the transients, the natural circulation capability of
one CMT is adequate to ensure mitigation assuming less
conservative analysis assumptions regarding stuck rods and
core characteristics.

INSEKT E ->
E.1

'

W1 let isolation valves inoperable on one
action must be restore one va BLE status
within 24 hours. With the rable valves on the same
CMT, the cont e CMT can not e '

ed, if
he remaining CMT may not be available,.

(continued)
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AP600
*

B 3.5.2
,

INSERT PAGE B 3.511

. E.1

With one CMT inoperable for reasons other than Condition A, B,
C, or D, discharge of the CMT may not be available. Action must

,

be taken to restore the inoperable CMT to OPERABLE status I
,

within a hours. The remaining CMT may not be available, if the |
event is a break in its direct vessel injection line. The 8 hour {

!

Completion Time is acceptable considering the low probability of a
break in the OPERABLE CMT's direct vessel injection line and

i that the Probabilistic Risk Assessment (PRA) (Ref. 3) shows that
for this LOCA, one accumulator without CMTs is sufficient to cool
the core.

1

j

i

I &
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CMT - Operating
B 3.5.2

BASES

ACTIONS 11 (continued)
'

event a break in its direct vessel injection line. e
24 hour pletion Time is acceptable considering t low .'
probabilit f a break in the OPERABLE CMT's dir vessel
injection lin nd that the Probabilistic Ris ssessment
(PRA) (Ref. 3) s s that for this LOCA, on accumulator
without CMTs is su cient'to cool the c .

F.1

With the motor operated inlet ' olation valve not fully
open, action must be taken re ore the valve to the fully

i open position with the p r remove within 24 hours. In
4 this condition, the co ents of the C can not be

discharged within t required time. Th remaining CMT,-

1
. while fully capa of supplying 100% of th required

borated water ay not be available if the ev is a break
#

in its dire vessel injection line. The 24 hou ompletion
,

Time is ceptable considering the low probability a .|
break the OPERABLE CMT's direct vessel injection 1 and i

'

'

th the PRA (Ref. 3) shows that for this LOCA, one4

cumulator without CMTs is sufficient to cool the core.
: ,

ff.1i g
If the Required Action r associated Comt.ation ime of

,
Condition A, B, C, D, f are not met or the LCO is not

i met far reasons other than Conditions A through f, the plant i
P< mustbebroughttoMODElgwhere.theprobabilityand-

'

consequences on an event are minimized. To achieve this
status, the plant must be brou

0/ hours and to MODE / within #ght to at least MODE 3 withinhours. The allowed;

Completion Times are r sonable, based on operating
'

experience, to reach th require lant conditions from full
power conditions in an or erly man er and without
challenging plant systems.

$ 1(o

[ Apo 7 P4dSURVEILLANCE SR 3.5.2.1 and SR 3.5.2.2
REQUIREMENTS '

Verification every 24 hours that the temperature and thea
volume of the borated water in each CMT is within limits ,

ensures that when a CMT is needed to inject water into the

j &54cMM) (continued),

i
;
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CMT - Operating
B 3.5.2

'
BASES

SURVEILLANCE RCS, the injected water temperature and volume will be
REQUIREMENTS within the limits assumed in the accident analysis. The

(continued) 24 hour Frequency is adequate, based on the fact that no
mechanism exists to rapidly change the temperature of a

,

large tank of water such as a CMT. These parameters are
normally monitored in the control room by indication and
alarms. Also, there are provisions for monitoring the
temperature of the inlet and outlet lines to detect
in-leakage which may affect the CMT water temperature.

SR 3.5.2.3 / 2_. I

s Each CMT ini isolation valve must be verified to be fully |'

open each hours. Frequent verification is considered to
be important, since a CMT can not perform its safety
function, if the valve is closed. Control room1

,

instrumentation is normally available for this verification. i

SR 3.5.2.4

Verification of the absence of non condensible gases in the 1

high point vent is required every 24 hours. Control room
i'

indication of the water level in the vent line is available !
to verify the accumulated gases have not depressed the water^

level. The 24 hour Frequency is based on the expected low
rate of gas generation and the availability of control room
indication.

SR 3.5.2.5

Verification every 7 days that the boron concentration in
each CMT is within the required limits ensures that the
reactivity control from each CMT, assumed in the safety
analysis, will be available as required. The 7 day
Frequency is adequate to promptly identify changes which
could occur from mechanisms such as in-leakage.

SR 3.5.2.6

Verification that the redundant outlet isolation valves are
OPERABLE by stroking the valves open ensures that each CMT
will function as designed when these valves are actuated.
Prior to opening the outlet isolation valves, the inlet
isolation valve should be closed temporarily. Closing the
inlet isolation valve ensures that the CMT contents will not
be diluted or heated by flow from the RCS. Upon completion
of the test, the inlet isolation valves must be opened. The

(continued)
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CMT - Operating
B 3.5.2

BASES
,

SURVEILLANCE Surveillance Frequency references the inservice testing
REQUIREMENTS requirements.

(continue d)
,

SR 3.5.2.7

This SR requires performance of a system performance test of
each CMT to verify system capabilities such as flow rate.
The system performance test demonstrates that the CMT
injection capability assumed in DBA analyses is maintained.
Although the likelihood that system performance would
degrade with time is low, it is considered prudent to
periodically verify system performance. The Frequency is in
accordance with the Inservice Testing Program.

S YS T F.e4 A 5 V6'-
.

REFERENCES 1. AP600 SSAR, Section 6.3, " Passive Core Cooling System."

2. AP600 SSAR, Chapter 15, " Accident Analysis."

3. AP600 Probabilistic Risk Assessment, Appendix A.

.
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CMTs - Shutdown, RCS Intact
B 3.5.3

.

B 3.5 PASSIVE CORE COOLING SYSTEM (PXS)

B 3.5.3 Core Makeup Tanks (CMTs) - Shutdown, RCS Intact

|
BASES

1
1

BACKGROUND A description of the CMTs is provided in the Bases for LCO
l

3.5.2, " Core Makeup Tanks - Operating."

APPLICABLE When the plant is shutdown with the Reactor Coolant System
SAFETY ANALYSES (RCS) pressure boundary intact, the CMT and Passive Residual

Heat Removal (PRHR) are the preferred methods for mitigation
of postulated events such as loss of normal decay heat,

removal capability (either loss of Startup Feedwater or loss
of normal residual heat removal system). The CMT and PRHR
are preferred because the RCS pressure boundary can remain
intact, thus preserving one of the barriers to fission
product release. For these events, the PRHR provides the
safety related heat removal path. And the CMT maintains RCS
inventory control. These events can also be mitigated by i
In-containment Refueling Water Storage Tank (IRWST) I

injection; however, the RCS must be depressurized (vented)
in order to facilitate IRWST injection.'

'

Since no loss of coolant accidents (LOCAs) are postulated
during MODES 5 and 6, the possibility of a break in the
direct vessel injection line is not considered. As a
result, only one CMT is required to be available to provide
core cooling in response to postulated events. The two
parallel CMT outlet isolation valves ensure that injection
from one CMT occurs in the event of a single active. failure.

CMTs satisfy Criterion 3 of the NRC Policy Statement.

.

LC0 This LC0 establishes the minimum conditions necessary to
ensure that one CMT will be available for RCS inventory
control in the event of the loss of normal decay heat
removal capability. The two CMT outlet isolation valves
must be OPERABLE to ensure that at least one valve will
operate, assuming that the other valve is disabled by a
single active failure.

(continued)

AP600 B 3.5-15 08/96 Amendment 0ow u.oma - on.
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CMTs - Shutdown RCS Intacte

B 3.5.3
i

BASES (continued)
i

APPLICABILITY In MODE 5 with the RCS pressure boundary intact and a |
visible level in the pressurizer, one CMT is required to !
provide borated water to the RCS in the event the nonsafety !-

: ' related chemical and volume control system makeup pumps are |

[ not available to provide RCS inventory control. i

|
^

j The CMT requirements in MODES 1, 2, 3, and 4 are specified
'

; in LC0 3.5.2, " Core Makeup Tanks (CMTs) - Operating."
,

The CMTs are not required to be OPERABLE while in MODE 5 |
.' with the RCS open or in MODE 6 because the RCS is i

depressurized and borated water can be supplied from the )1

: IRWST, if needed. l

! .

ACTIONS A.1
1

- |

: With one outlet isolatter, valve inoperable action must be
C taken to restore the valve. In this Condition the CMT is
: capable of performing its safety function, provided a single

failure of the remaining parallel isolation valve does not
occur. A Completion Time of 72 hours is consistent with-

times normally applied to an ECCS system which is capable of
: performing its safety function without a single failure.
2

B.1

If the water temperature oron concentra Oor t6 ; tar-
=h.x in the CMT is not within limits, it must be returned

'

to within limits within 72 hours. With the temperature
above the limit the makeup capability assumed in the safety
analysis may not he available. With the boron concentration
not within limits, the ability to maintain subcriticality

may be degraded. p (ith thy water vo ume less jnan the vaissu a in e sarj y aginysis, t CMT maygfiot pr e the
in tio_ low rates or volum.c e-d5te g_y
an ysis./

.

i

Because the mechanisms for significantly altecing tiase
parameters in the CMT are limited, it is probable that more

i than the required amount of boron and =t:r will be
available to meet the conditions ass d in the safety<

analysis. Therefore, the 72 hour C pletion Time is4
'

acceptable.

c.newq c h htct T1

i (continued)

|-
:
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CMTs - Shutdown, RCS Intact I

;- B 3.5.3

BASES
,

,

ACTIONS 1 ./;

(continued)
With t motor operated inlet isolation valve not ful
open, act must be taken to restore the valve to e fully*

open positio ith the power removed within 24 rs. In
this Condition, e contents of the CMT can be
discharged within required time. The~ hour Completion
Time is acceptable con ering the low obability of a
requiring CMT injection a the av ability of the IRWST
for RCS makeup.

D.1 j

i

With two outlet iso ion valve inoperab action must be l

taken to restore ne. valve to OPERABLE statu ithin |
24 hours. I is Condition, the contents of t CMT can
not be di arged within the required time. The 2 our
Comple ' n Time is acceptable considering the low
pro ility of a requiring CMT injection and the

ilability of the IRWST for RCS makeuo.y)SEg T C -iP
M /.1 e

If the Required on or associated Complet n Time of*

Conditions A, B are not met or the C0 is not met
for reasons other an Conditions A through B", action must
be initiated, immediately, to place the plant in a MODE
where this LC0 does not apply. Action must be initiated,
immediately, to place the plant in MODE 5 with RCS pressure ,

Iboundary open and a visible level in the pressurizer. In -

this condition, core cooling and RCS makeup are provided by
IRWST injection and sump recirculation. Opening of the ADS
valves ensures that IRWST injection can occur.

SURVEILLANCE SR 3.5.3.1
REQUIREMENTS

The LC0 3.B.2 Surveillance Renuirements (SR 3.5.2.1 through
3.5.2.7) are applicable to the t,dT required to be OPERABLE.
The Frequencies as.sociated with each specified SR are
applicable. Refer to the corresponding Bases for LC0 3.5.2
for a discussion of each SR.

REFERENCES 1. AP600 SSAR, Section 6.3, " Passive Core Cooling System."

AP600 B 3.5-17 08/96 Amendment 0
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B 3.5.3

.

INSERT PAGE B 3.517"

;

C1
,

With the required CMT inoperable for reasons other than
Condition A or B, discharge of the CMT may not be available as

.

assumed in safety analyses. Action must be taken to restore thei
inoperable CMT to OPERABLE status within 8 hours. The 8 hour
Completion Time is acceptable considering the low probability of4

an event requiring CMT injection and the availability of the
IRWST for RCS makeup.;

*

:
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PRHR HX - Operating
B 3.5.4

'

B 3.5 PASSIVE CORE COOLING SYSTEM (PXS)

B 3.5.4 Passive Residual Heat Removal Heat Exchanger (PRHR HX) - Operating

BASES

BACKGROUND The normal heat removal mechanism is the steam generators,
which are supplied by the startup feedwater system.
However, this path utilizes non-safety related components
and systems, so its failure must be considered. In the
event the steam generators are not available to remove decay
heat for any reason, including loss of startup feedwater,
the heat removal path is the PRHR HX (Ref. 1).

The principle component of the PRHR HX is a 100% capacity
heat exchanger mounted in the In-containment Refueling Water
Storage Tank (IRWST). The heat exchanger is connected to
the Reactor Coolant System (RCS) by a inlet line from one
RCS hot leg, and an outlet line to the associated steam
generator cold leg channel head. The inlet line to the
passive heat exchanger contains a normally open, motor
operated isolation valve. The outlet line is isolated by
two parallel, normally closed air operated valves, which
fail open on loss of air pressure or control signal. There4

is a vertical collection point at the top of the common
inlet piping high point which serves as a gas collector. It.

is provided with level detectors that indicate when
non-condensible gases have collected in this area. There
are provisions to manually vent these gases to the IRWST.

The PRHR HX size and heat removal capability is selected to
provide adequate core cooling for the limiting non-LOCA
heatup Design Basis Accidents (DBAs) (Ref. 2). The
Probability Risk Assessment (PRA) (Ref. 3) shows that.

PRHR HX is not required assuming that passive feed and bleed
is available. Fassive feed and bleed uses the Automatic
Depressurization System (ADS) for bleed and the
CMTs/ accumulators /IRWST for feed.

4

'

APPLICABLE In the event of a non-LOCA DBA during normal operation, the
SAFETY ANALYSES PRHR HX is automatically actuated to provide decay heat

removal path in the event the normal path through the steam,

generators is not available (Ref. 2).

The non-LOCA events which establish the PRHR HX parameters
are those involving a decrease in heat removal by the
secondary system, such as loss of main feedwater or other4

failure in the feedwater system. Since the PRHR HX is

(continued),

h AP600 8 3.5-18 08/96 Amendment 0
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PRHR HX - Operating
.

B 3.5.4

BASES

APPLICABLE passive, it will mitigate the consequences of these
SAFETY ANALYSES events with a complete loss of all AC power sources. The

(continued) PRHR HX actuates when the CMTs are actuated during LOCA
events.

The PRHR HX satisfies Criterion 3 of the NRC Policy
Statement.

LCO This LCO requires that the PRHR HX be OPERABLE so that it
can respond appropriately to the DBAs which may require its
operation. Since this is a passive component, it does not
require the actuation of active components such as pumps for
its operability and will be OPERABLE if the inlet valves are
in their normally open position, and the normally closed,
fail open outlet valves open on receipt of an actuation
signal.

In addition to the appropriate valve configuration,
operability may be impaired by flow blockage caused by
non-condensible gases collecting in the system. Thus the
absence of non-condensible gases in the high point is i
necessary for system operability. 1

|-

The note requires a reactor coolant pump (RCP) to be |
'

operating in loop one if any RCPs are operating. If RCPs
are only operating in loop 2 and no RCPs are operating in
loop 1, there is a possibility there may be reverse flow in I

the PRHR HX. l

APPLICABILITY The PRHR HX must be OPERABLE in MODES 1, 2,'3, and 4 with !

the RCS not cooled by the Normal Residual Heat Removal
System (RNS) if a plant cooldown is required and the normal
cooldown path is not available. Under these conditions, the
PRHR HX may be actuated to provide core cooling and to
mitigate the consequences of a DBA.

The PRHR HX requirements in MODE 5 with the RCS pressure
boundary intact are specified in LC0 3.5.5, " Passive
Residual Heat Removal Heat Exchanger (PRHR HX) - Shutdown,
RCS Intact."

The PRHR HX is not capable of natural circulation cooling of'

the RCS in MODE 5 with the RCS pressure boundary open or in
MODE 6.

i

(continued)
!
i
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PRHR HX - Operating

| B 3.5.4

BASES (continued)

I
ACTIONS A.1

The outlet line from the PRHR HX is controlled.by a pair of
normally closed, fail open, air operated valves, arranged in
parallel. Thus they are redundant and, if either valve is
OPERABLE, the system can function at 100% capacity, assuming
other operability conditions are met.

.

If one valve is inoperable, a Completion Time of 72 hours
has been allowed to restore the inoperable valve (s) to

i OPERABLE status. This Completion Time is consistent with
the Completion Times specified for other parallel redundant

N5ct r 5 + safety related systems.

; C-/.1

At the inlet piping high point there is a vertical chamber4

which serves as a collection point for non-condensible
: gases. This collection point is provided with detectors

which alarm to indicate when gases have collected in this
area. The presence of an alarm does not mean that the PRHR
HX is immediately inoperable, but that gases are collecting
and should be vented. The venting of these gases requires

" containment entry to manually operate the appropriate vent
valves. A Completion Time of 24 hours is acceptable
considering that passive feed and bleed cooling is avail.able
to remove heat from the RCS.

.

If the requi motor operated inlet valve is ully
open, flow restr in the inlet line e PRHR HX may

'

prevent normal operatio the hea anger.

The normal position of valve lly open, and it is
only closed durin ef periods to tes system. Thus
it is unlike at the valve would be inopera or closed.
Nevert s, this valve is not redundant, and all to

eat exchanger must pass through this valve,
d

(continued)
i
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B 3.5.4-

INSERT PAGE B 3.5 20

-Ill .

~

With oce cir operated IRWST gutter isolation valve inoperable,
the remaining isolation valve can function to drain the gutter to
the IRWST. Action must be taken to restore the inoperable gutter I

isolation valve to OPERABLE status within 72 hours. The 72 i

hour Completion Time is acceptable based on the capability of the '

remaining valve to perform 100% of the required safety function )
assumed in safety analyses.

-

.
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PRHR HX - Operating
B 3.5.4 i

BASES

i i

| |

ACTIONS B1 (continued) !
!

If th' valve is determined to be less than fully open, nd
,

cannot opened from the main control room, then I

containmen must be entered to repair or manually en the
'

val ve. Thus Completion Time of 24 hours is ac ptable,
considering pas ve feed and bleed cooling is ailable to
effect RCS heat r oval.

|

D.1

With a required manual isol ion ve closed, action must
be taken to open the affected ves within 24 hours. Since
this valve is in the outlet ow th, a closed valve
prevents flow through the eat exch er. The 24 hour l

Completion Time is acce able conside - g that passive feed )
,

and bleed cooling is ailable to effect CS heat removal. '

E.1 ;

With the r ired outlet isolation valves inoperab action
must be en to restore one valve to OPERABLE status n
24 ho s. The 24 hour Completion Time is acceptable ;

con dering that passive feed and bleed cooling is availa |
-

effect RCS heat removal. j

P /.1
If any of the above Required Actions have not been
accomplished in the required Completion Time or_the LC0 is

,

not met for reasons other than Conditions A, B,50, K $( l

the plant must be brought to MODE here the probabil@ity
and consequences on an event m nimized. To achieve this
status, the plant must be b ought to at least MODE 3 within

h/hoursandtoMODE4 wit n 24 hours. The allowed
Completion Times are ea nable, bassd on operating
experience, to reach th required plant conditions from full
power conditions in an rderly manner and without
challenging plant s;st ms.

w TH THE Rcs coado 81 THE RWSy

M)SB2T 5 2-F +

(continued)
i

'

|
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El

With the LCO not met for reasons'other than Condition A, B, or C,
the PRHR HX must be restored within 8 hours. The 8 hour
Completion Time is acceptable based on the availability of passive
feed and bleed cooling to effect RCS heat removal..

F.1 and F.2

If the PRHR HX is not restored in accordance with Action E.1
within 8 hours, the plant must be placed in a MODE in which the i

,

LCO does not apply. This is accomplished by placing the plant in
MODE 3 within 6 hours and in MODE 4, with RCS cooling
provided by the RNS within 24 hours.

Action F.1 is modified by a Note which requires, that prior to
initiating cool down of the plant to MODE 3, both startup
feedwater (SFW) pumps be verified as operable. Without PRHR
HX or two SFW pumps operable, the unit is in a seriously -)
degraded condition with no means for conducting a controlled coolA

down. In such a condition, the unit should not be perturbed by
any action, including a power change, that might result in a trip.
If both SFW pumps are not available, the plant should be
maintained in the current MODE until both SFW pumps are
restored. LCO 3.0.3 and all other Required Actions shall be
suspended until the SFW pumps are restored, because they could
force the unit into a lets safe condition.

Action F.2 is modified by a Note which requires, that prior to
initiating stopping the SFW pumps for switchover to normal
residual heat removal system (RNS) operation, both RNS pumps,
both component cooling system (CCS) pumps and heat exchangers, ,

and both service water system (SWS) fans shall be verified as
operable. Without availability of these systems and equipment,
the unit is in a seriously degraded condition with no means for
continuing the controlled coold own. In such a condition, the unit |
should not be perturbed by any action, including a power change,

'

that might result in a trip. Until the RNS, CCS, and/ or SWS are i

restored, the heat removal using the SFW pumps should be I
maintained. LCO 3.0.3 and all other Required Actions shall be ;

suspended until the systems and equipment required for further
cool down are restored, because they could force the unit into a i

less safe condition.
>

I
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PRHR HX - Operating.

| B 3.5.4
i

. BASES
j

!
' - SURVEILLANCE SR 3.5.4.1
; REQUIREMENTS
j Verification, using remote indication, that the common

,
*

outlet manual isolation valve is fully open ensures that the'

; flow path froin the heat exchangers to the RCS is available.
1 Misalignment of this valve could render the heat exchanger
; inoperable. A hour Frequency is reasonable considering
| that the valve i manually positioned and has control room
, position indica ion and alarm.

| SR 3.5.4.2 4
i Verification that the motor operated inlet valve s fully
; open, as indicated in the main control room, en res timely

discovery if the valve is not fully open. The hour
: Frequency is consistent with the ease of verification,

confirmatory open signals, and redundant series valve
: controls that prevent spurious closure.
,

'

SR 3.5.4.3
i
; The presence of non-condensible gases in the PRHR HX has the
; potential to render the PRHR HX inoperable. Therefore,

verification of the absence of non-condensible gases must bei
a

completed every 24 hours. Since the presence of
; non-condensible gases does not automatically render the PRHR

'

HX inoperable, a Surveillance Frequency of 24 hours is
] acceptable.

SR 3.5.4.4 A+/O j f hs?y
Verification that both air operated outlet valves are, g

j OPERABLE ensures that the PRHR HX will actuate on command.; since all other components of the system are normally in the
j OPERABLE configuration. Since these valves are redundant,
i if one valve is inoperable, the system can function at 100 %

capacity. Verification requires the actual operation of
.

! each valve through a full cycle to demonstrate operability.
The Surveillance Frequency is provided in the Inservice

' ,

; Testing Program. g, ,t /
; SR 3.5.4.5 bE 4""" " D
|

| This SR requires performance of a system performance test of
the PRHR HX to verify system capabilities such as heat,

: transfer. The system performance test demonstrates that the
j PRHR HX capability assumed in accident analyses is i

,

j (continued) |
.

i
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PRHR HX - Operating
r B 3.5.4
|

6 % 6 ~.)
g 4 7.5.y. 5 Cesawa-4Gv)~

SURVEILLANCE maintainea. Although the likelihood that system performance
i REQUIREMENTS would degrade with time is low, it is considered prudent to

icentievedt periodically verify system performance. The Frequency is in
accordance with the Inservice Testing Progam. )

| j,$ggy
sg,15.4, 6 5 s wr:sm L eo'n L j

l

REFERENCES 1. AP600 SSAR, Section 6.3, " Passive Core Cooling System". |
'

|

2. AP600 SSAR, Section 15, " Safety Analysis".

3. AP600 Probability Risk Assessment, Appendix A.

.

.

.

:

e
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!

I AP600
! B 3.5.4
|
| INSERT PAGE B 3.5 23
|

.

SR 3.5.4.6

| This surveillance requires visual inspection ref the IRWST gutters
to verify that the return flow to the IRWST will not be restricted'

by debris. A Frequency of 24 months is adequate, since there are
no known debris with which the gutters could become restricted.

-

t

n

!
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| PRHR HX - Shutdown, RCS Intact
I B 3.5.5
I
i

I B 3.5 PASSIVE CORE COOLING SYSTEM (PXS)

B 3.5.5 Passive Residual Heat Removal Heat Exchanger (PRHR HX) - Shutdown, RCS
Intact

BASES
.

BACKGROUND A description of the PRHR HX is provided in the Bases for
LCO 3.5.4, " Passive Residual Heat Removal Heat Exchanger
(PRHR HX) - Operating."

APPLICABLE In the event of a loss of normal decay heat removal
SAFETY ANALYSES capability during shutdown with the Reactor Coolant System

(RCS) pressure boundary intact, the PRHR HX provides theI

preferred safety related heat removal path. When required,
the PRHR HX is manually actuated and can maintain the RCS
< 420'F. Alternatively, the heat removal function can be
provided by depressurizing the RCS with the Automatic
Depressurization System (ADS) and injection of the
In-containment Refueling Water Storage Tank (IRWST) with
containment closure capability provided. The PRHR HX is
preferred because the RCS pressure boundary remains intact,
thus preserving a barrier to fission product release.

"
The PRHR HX satisfies Criterion 3 of the NRC Policy
Statement.

LC0 This LC0 requires the PRHR HX to be OPERABLE so that it can
be placed in service in the event normal decay heat removal
capability is lost. Since this a passive component, it does
not require the actuation of active components such as pumps
for its operability and will be OPERABLE if the inlet valves ,

are in their normally open position, and the normally
closed, fail open outlet valves open on receipt of an
actuation signal.

'

In addition to the appropriate valve configuration,
operability may be impaired by flow blockage caused by
non-condensible gases collecting in the system. Thus the
absence of non-condensible gases in the high point is
necessary for system operability.

The note requires a reactor coolant pump (RCP) to be
operating in loop one if any RCPs are operating. If RCPs
are only operating in loop 2 and no RCPs are operating in
loop 1, there is a possibility there may be reverse flow in|

the PRHR HX.

(continued)
i
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PRHR HX - Shutdown, RCS Intact
B 3.5.5

BASES (continued)

APPLICABILITY The PRHR HX must be OPERABLE in MODE 5 with the RCS pressure
boundary intact to provide decay heat removal in the event
the normal residual heat removal system is not available.

The PRHR HX requirements in MODES 1, 2, 3, and 4 are
specified in LC0 3.5.4, " Passive Residual Heat Removal Heat
Exchanger (PRHR HX) - Operating."

The PRHR HX is not capable of natural circulation cooling of
the RCS in MODE 5 with the RCS pressure boundary open or in
MODE 6.

ACTIONS A.1
,

The outlet line from the PRHR HX is isolated by a pair of
normally closed, fail open, air operated valves, arranged in
parallel. They are redundant, and if either valve is
OPERABLE the system can function at 100% capacity, assuming
other operability conditions are met.

Since these valves are redundant, if one valve is
inoperable, a Completion Time of 72 hours has been allowed-

to restore the inoperable valve to OPERABLE status. This
Completion Time is consistent with the Completion Times
specified for other parallel redundant safety related
systems.

/ ADF4T GM
c.g.1 -

At the inlet piping high point there is a vertical chamber
which serves as a collection point for non-condensible
gases. This collection point is provided with detectors
which alarm to indicate when gases have collected in this
area. The presence of an alarm does not mean that PRHR HX
is immediately inoperable, but that gases are collecting and
should be vented. A Completion Time of 24 hours is
acceptable, considering that passive feed and bleed cooling -

is available to revise heat from the RCS.

(continued)
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PRHR HX - Shutdown, RCS Intact |
B 3.5.5 |

BASES

ACTIONS .i

(continued) If he required motor operated inlet valve is not fully
open, flow restriction in the inlet line to the PRHR HX y
preve normal operation of the heat exchanger.

The norma position of this valve is fully open and t is |

only close during brief periods to test the syst Thus |.

it is unlike that the valve would be inoperabl or closed. |
Nevertheless, is valve is not redundant, and 11 flow to
the heat exchan r must pass through this val e. Thus it is 4

essential to the ERABILITY of the PRHR HX hat this valve |

be fully open. .|
|

If this valve is dete ned to be less han fully open, and '

cannot be opened from th main contr room, then
containment must be enter to repa or manually open the
valve. - A Completion Time o 24 h rs is acceptable,
considering that, if require ssive feed and bleed|

cooling is available to remove eat from the RCS.

0.1 ;

" With the required manua isolation va e closed, action must
be taken to open the ected valves w in 24 hours. Since
this valve is in the low path through t heat exchanger, a ,

Iclosed valve preve s flow through the hea exchanger. A
Completion Time o 24 hours is acceptable, c sidering that
passive feed an bleed cooling is available t revise heat
from the RCS.

.,

E.1

With th required outlet isolation valve inoperable, a tion
must taken to restore one valve to OPERABLE status i
24 urs. A Completion Time of 24 hours is acceptable,
to idering that passive feed and bleed cooling is availab

remove heat from the RCS.D+
E/.1

If any of the above Required Actions have not been
accomplished in the required Completion Time, or th LCO is
not met for reasons other than Conditions A, B, C, D, $
action must be initiated, immediately, to be in MODE 5 with
the RCS pressure boundary open and a visible level in the

,

(continued)
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u
With one air operated IRWST gutter isolation valve inoperable,
the remaining isolation valve can function to drain the gutter to
the IRWST. Action must be taken to restore the inoperable gutter
isolation valve to OPERABLE status within 72 hours. The 72
hour Completion Time is acceptable based on the capability of the
remainin valve to perform 100% of the required safety function
assumed in safety analyses.

w

.
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|PRHR HX - Shutdown, RCS Intact
B 3.5.5

BASES-

ACTIONS I f .1 (continued)f
|

pressurizer. The time'to RCS boiling.is maximized in the
event of loss of normal decay heat removal capability, by
maintaining a visible level in the pressurizer.'

Additionally, in this MODE the RCS must be opened, such that
safety related decay heat removal can be immediately )initiated by actuation of the IRWST injection valve (r). 1

,

e

SURVEILLANCE SR 3.5.5.1
REQUIREMENTS

The LCO 3.5.4 Surveillance Requirements are applicable to
the PRHR HX required to be OPERABLE. The Frequencies.

associated with each sper.ified SR are applicable. Refer to
the corresponding Bases for LCO 3.5.4 for a discussion of
each SR.'

REFERENCES None.

.

:

i

i

1

.
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,

D.d

With the LCO not met for reasons other than Condition A, B, or C,
the PRHR HX must be restored within 8 hours. The 8 hour
Completion Time is acceptable based on the availability of passive
feed and bleed cooling to effect RCS heat removal.

4
,

0

4

.

1
i

i

*e



IRWST - Operating
B 3.5.6

B 3.5 PASSIVE CORE COOLING SYSTEM (PXS)

B 3.5.6 In-containment Refueling Water Storage Tank (IRWST) - Operating |

BASES

BACKGROUND The IRWST is a large stainless steel lined tank filled with
borated water (Ref. 1). It is located below the operating j

deck in containment. The tank is designed to meet seismic i

Category 1 requirements. The floor of the IRWST is elevated
above the reactor coolant loop so that borated water can
drain by gravity into the Reactor Coolant System (RCS). The

,

IRWST is maintained at ambient containment pressure.
'

'The IRWST has two injection flow paths. The injection paths
are connected to the reactor vessel through two direct
vessel injection lines which are also used by the
accumulators and the core makeup tanks. Each path includes
an injection flow path and a containment recirculation flow l
path. Each injection path includes a normally open motor i

operated isolation valve and two parallel lines each
isolated by one check vsive and one squib valve in series. ,

The IRWST has two containment recirculation flow paths.
.

Each containment recirculation path contains two parallelA '

flow paths, one path is isolated by a motor operated valve
in series with a squib valve and one path is isolated by a
check valve in series with a squib valve.

During refueling operations, the IRWST is used to flood the i

refueling cavity, During abnormal events, the IRWST serves
|as a heat sink for the passive residual heat removal heat .;

exchangers, as a heat sink for the depressurization )spargers, and as a source of low head (ambient contr.inment
pressure) safety injection during loss of coolant accidents
(LOCAs) and loss of decay heat removal in MODE 5 (loops not'
filled). The IRWST can be cooled by the Normal Residual
Heat Removal System (RNS) system.

The IRWST size ana injection capability is selected to
provide adequate core cooling for the limiting Design Basis |
Accidents (DBAs) (Ref. 2). l

|

l

( (continued)
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IRWST - Operating
B 3.5.6

BASES (continued)
:

APPLICABLE During non-LOCA events, the IRWST serves as the initial heat
SAFETY ANALYSES sink for the PRHR Heat Exchanger (PRHR HX) if used during

reactor cooldown to MODE 4. If RNS is available, it will be
actuated in MODE 4 and used to continue the plant cooldown
to MODE 5. If RNS is not available, cooldown can continue '

on PRHR. Continued PRHR HX operation will result in the
water in the IRWST heating up to saturation conditions and
boiling. The steam generated in the IRWST enters the l

containment through the IRWST vents. Most of the steam
generated in the IRWST condenses on the inside of the i

containment vessel and drains back to the IRWST. )
For events which involve a loss of primary coolant
inventory, such as a large break LOCA, or other events
involving automatic depressurization, the IRWST provides low .

pressure safety injection (Ref. 2). The IRWST drain down I
time is dependent on several factors, including break size,
location, and the return of steam condensate from the ;

passive containment cooling system. During drain down, when 1

the water in the IRWST reaches the Low 5 level, the
containment sump will be sufficiently flooded, to initiate
containment sump recirculation. This permits continued
cooling of the core by recirculation of the spilled water in
the containment sumps via the sump recirculation flow paths.a

In this situation, core cooling can continue indefinitely.

When the plant is in midloop operation, the pressurizer -

Automatic Depressurization System (ADS) valves are open, and
the RNS is used to cool the RCS. The RNS is not a safety
related system, so its failure must be considered. In this
situation, with the RCS drained and the pressure boundary
open, the PRHR HX cannot be used. In such a case, core
cooling is provided by gravity injection from the IRWST,
venting the RCS through the ADS. Injection from the IRWST
provides core cooling until the tank empties and gravity
recirculation from the containment starts. With the
containment closed, the recirculation can continue
indefinitely, with the decay heat generated steam condensing
on the containment vessel and draining back into the IRWST.

The IRWST satisfies Criteria 2 and 3 of the NRC Policy
Statement.

(continued)
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IRWS1 - Operating
B 3.5.6

BASES (continued)

|
*

>

| LCO The IRWST requirements ensure that an adequate supply of
i rated water is available to act as a heat sink for PRHRi

.a to supply the required volume of borated water as safety
injection for core cooling and reactivity control.

| To be considered OPERABLE, the IRWST must meet the water
L volume, boron concentration, and temperature limits defined

in the surveillance requirements. The motor operated
| injection' isolation valves must be open with power removed,

and the motor operated sump recirculation isolation valves
must be closed and OPERABLE.

:

.

APPLICABILITY In MODES 1, 2, 3, and 4, a safety related function of the
|

IRWST is to provide a heat sink for PRHR. In MODES 1, 2, 3, |4 and 5, a second safety related function is the low head '

- safety injection of borated water following a LOCA for core
cooling and reactivity control. Both of these functions
must be available to meet the initial assumptions of the
safety analyses. These assumptions require the specified
boron concentration, the minimum water volume, and the
maximum water temperature.

u
The requirements for the IRWST in MODES 5 and 6 are
specified in LC0 3.5.7, In-containment Refueling Water
Storage Tank (IRWST) - Shutdown, RCS Inventory High and~LC0
3.5.8, In-containment Refueling Water Storage Tank (IRWST) -
Shutdown, RCS Inventory Low.

<

ACTIONS A.1
i

If a motor operated containment sump isolation valve in one
4

sump recirculation flow path is inoperable, the valve must
be restored to OPERABLE status within 72 hours. In this
condition, three other sump recirculation flow paths are
available and can provide 100% of the required flow assuming
a break in the direct vessel injection line associated with
the other injection train, but with no single failure of the
check valve flow path in the same sump recirculation flow
path. The 72 hour Completion Time is consistent with times
normally applied to degraded two train ECCS systems which
can provide 100% of the required flow without a single
failure.

(continued)

.

t
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IRWST - Operating |
B 3.5.6 i

|
*

BASES

ACTIONS B.1
(continued)

With one motor operated containment sump isolation valve not,

fully closed, the valve must be closed within 72 hours.
This valve is required to be closed to ensure that spurious

'

actuation of the series isolation valve due to a single|

failure does not initiate premature discharge of the IRWST
i into the containment during a small break LOCA. The 72 hour

.

| Completion Time is acceptable considering that the accident '

| mitigation function of the system is not degraded by this
condition.

C.1

If the IRWST water volume, boron concentration, or
temperature are not within limits, the core cooling
capability from injection or PRHR HX heat transfer and the
reactivity benefit of injection assumed in safety analyses
may not be available. Due to the large volume of the IRWST,
online monitoring of volume and temperature, and frequent

,

surveillances, the deviation of these parameters is expected)

to be minor. The Jr hour Completion Time is acceptable,
considering that th IRWST will be fully capable of
performing its ass ed safety function in response to DBAs-

with slight devia 'ons in these parameters.

D.1 E

If the motor operated IRWST isolation valves are not fully
open, injection flow from the IRWST may be less than assumed
in the safety analysis. In this situation, the valves must
be restored to fully open in if,hourA. This Completion Time
is acceptable based on risk ctnsiderations, i

L.3 I3 / 4
IftheIRWSTcannodbereturnedtoOPERABLEst s within .

the associated Completion Times or the LC0 is ot met for
reasons other than Conditions A, B, C or D, e plant must
be brought to MODE g where the probability a d consequences
of a DBA are minimized. To achieve this st us, the plant

,, must be brought to at least MODE 3 within E hours and to |
.D MODDy within 3( hours. The allowed Completion Times are |

reasonable, sed on operating experience, to reach the ,
required pl t conditions from full power conditions in an
orderly ma ner and without challenging plant systems.

I
1

_-

3b |
I

,
(continued),

:
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IRWST - Operating
B 3.5.6

'

BASES- (continued)

SURVEILLANCE SR 3.5.6.1
REQUIREMENTS

The IRWST borated water temperature must be verified every
24 hours to ensure that the temperature is within the limit
assumed in the accident analysis. This Frequency is *

; sufficient to. identify a temper ature. change that would
! approach the limit and has been shown to be acceptable
j' through operating experience.
!

L SR 3.5.6.2
7 DMS

Verification every M hom . that the IRWST borated water
volume is above the required minimum level will ensure that

L a sufficient initial supply is available for safety
| injection and floodup volume for recirculation and as the
i heat sink for PRHR. During shutdown with the refueling
j cavity flooded with water from the IRWST, this Surveillance
( requires that the combined volume of borated water in the

IRWST and refueling cavity meet the specified limit. Sincei

the IRWST volume is normally stable, and is monitored by
redundant main control indication and alarm, a S har 7 day
Frequency is appropriate.

SR 3.5.6.3
'

Verification every 31 days that the boron concentration of
the IRWST is greater than the required limit, ensures that
.the reactor will remain suberitical following a LOCA. Since
the IRWST volume is large and normally stable, the 31 day
Frequency is acceptable, considering additional

' verifications are required within 6 hours after each
solution volume increase of 15,000 gal., 3%.

,

SR 3.5.6.4 4
This surveillance requires verificati that each motor

| operated outlet isolation valve is f4 iy open. This
surveillance may be performed with_ p ailable remote position
indication instrumentation. The w hour Frequency is,

'

acceptable, considering the redundant remote indication and
alarms and tnat power is removed form the valve operator.

SR 3.5.6.5g
,

Verification is required to confirm that power is removed
from each motor operated IRWST outlet isolation valve each
31 days. Removal of power from these valves reduces the
likelihood that the valves will be inadvertently closed.
The 31 day Fregeency is acceptable considering frequent
surveillance of valve position and that the valve has a
confirmatory cpen signal.

(continued);-

; -.
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IRWST - Operating
B 3.5.6

BASES

SURVEILLANCE SR 3.5.6.6 I

REQUIREMENTS
(continued) Verification is. required to confirm that each motor operated

containment recirculation isolation valve is closed every
& IW6 14 in, ors. This Surveillance may be performed with available

; remote position indication instrumentation. The 24 h: r 3 i My
;_ Frequency is acceptable considering an open valve does not
| affect the ability of the flow path to provide recirculation

flow, if required.

SR 3.5.6.7
| S.

Each motor operated co6tainment recirculation isolation 1,

'

valve must be verified t'o be OPERABLE by stroking the valve
opaa. The Surveillance Frequency references the Inservice-

,

Testing Program. *

'

SR3.5.6.Jff

| This SR requires performance of a system inspection and-
perfomance test of the IRWST injection and recirculation
flow paths to verify system capabilities such as flow rate.
The system inspection and performance test demonstrates that
the IRWST injection and recirculation capabilities assumed-

gge in accident analyses is maintained. Although the likelihood
#*D

that system performance would degrade with time is low, it
N 3*I'4,4 is considered prudent to periodically verify systemS A 3.5. performance. The Frequency is in accordance with the;

Inservice Testing Program.
~

SY5Tesi A.EA,
,

,, REFERENCES 1. AP600 SSAR Section 6.3, " Passive Core Cooling."

| 2. AP600 SSAR Section 15.6, " Decrease in Reactor Coolant
i Inventory."

i

Q

2
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! IRWST - Shutdown, RCS Inventory High
B 3.5.7

8 3.5 PASSIVE CORE COOLING SYSTEM (PXS)
~

i B 3.5.7 In-containment Refueling Water Storage Tank (IRWST) - Shutdown, RCS ;

Inventory High !

BASES
9

BACKGROUND A description of the IRWST is provided in LCO 3.5.6,
"In-containment Refueling Water Storage Tank - Operating."

APPLICABLE For postulated shutdown events in MODE 5 with the Reactor
SAFETY ANALYSE.c Coolant System (RCS) pressure boundary intact, the primary

|

protection is Passive Residual Heat Removal (PRHR), where .

the IRWST serves as the initial heat sink for the PRHR heat
exchanger (PRHR HX)'. For events in MODE 5 with the RCS i

pressure boundary open and a visible level in the j
pressurizer, PRHR is not available and RCS heat removal is ;

provided by IRWST injection and containment sump |
recirculation. |

IRWST injection could be required to mitigate some events by .j
providing RCS inventory makeup. 4

.

No loss of coolant accidents (LOCAs) are postulated during jA

plant operation in MODES 5 or 6; therefore, the rupture of
the direct vessel injection line (DVI) is not assumed. |
Since the DVI rupture is not assumed, only one train of 1

IRWST injection and recirculation flow paths is required to i

mitigation postulated events, assuming a single failure.

The IRWST satisfies Criteria 2 and 3 of the NRC Policy
,,

Statement. 1

|

LCO The IRWS1 requirements ensure that an adequate supply of
. borated water is available to act as a heat sink for PRHR
l

~ and to supply the required volume of borated water as safety
injection for core cooling and reactivity control. '

|.

| To be considered OPERABLE, the IRWST must meet the water
| volume, boron concentration, and temperature limits defined

in the Surveillance Requirements, and one path of injection
and recirculation must be OPERABLE (the motor operated
injection isolation valve must be open with power removed,
and the motor operated sump recirculation isolation valves
must be closed and OPERABLE).

!

!
; (continued)

';.
:
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I. AP600
| B 3.5.6
:

INSERT PAGE B 3.5 33 .

I

SR 3.5.6.8

This Surveillance requires verification that each IRWST injection
and each containment recirculation squib valve is OPERABLE in
accordance with the Inservice Testing Program. The Surveillance
Frequency for verifying valve OPERABILITY references the i

Inservice Testing Program.

The squib valves will be tested in accordance with ASME Section
XI which specifies valve testing in accordance with the ASME OM l

Code. The applicable ASME OM Code squib valve requirements 1

are specified in paragraph 4.6, Inservice Tests for Category D
l

Explosively Actuated Valves. The requirements include actuation i
of a sample of the installed valves each 2 years and periodic
replacement of charges.

]
l

x

SR 3.5.6.10

Visual inspection is required each 24 months to verify that the
IRWST screens and the containment recirculation screens are not
restricted by debris. A Frequency of 24 months is adequate, since
there are no known sources of debris with which the gutters could

,

become restricted. I

1

!

.

1

I
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IRWST - Shutdown, RCS Inventory High
B 3.5.7

BASES (continued)
l).

APPLICABILITY In MODE 5 with the RCS intact or with the RCS open with a
visible level in the pressurizer, the IRWST is an RCS '

injection source of borated water for core co) ling and
reactivity control. Additionally, in MODE 5 with the RCS

iintact, the IRWST provides the heat sink for PRHR. i

The requirements for the IRWST in MODES I, 2, 3, and 4 are
specified in LCO 3.5.6, In-containment Refueling Water .j
Storage Tank (IRWST) - Operating. The requirements for the !
IRWST in MODES 5 and 6 with-reduced RCS inventory are a

specified in LCO 3.5.8, In-containment Refueling Water i

Storage Tank (IRWST) - Shutdown, RCS.-Inventory Low.

- - . _

'

ACTIONS A.I i

i

If a motor operated containment sump isolation valve |a cne i

sump recirculation flow path is inoperable, the valve (s)
must be restored to OPERABLE status within 72 hours. Tne I

72 hour Completion Time is consistent with times normally l
applied to degraded two train ECCS systems which can provide i

100% of the required flow without a single failure. '

.

B.1

With one motor operated containment sump isolation valve not
fully closed, the valve must be closed within 72 hours.
This valve is required to be closed to ensure that spurious
actuation of the series isolation valve due to a single '

failure does not initiate premature discharge of the IRWST
into the containment during a small break LOCA. The 72 hour
Completion Time is acceptable considering that the ac ident
mitigation function of the system is not degraded by 1.his
condition.

(continued)

i

i
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IIRWST - Shutdown, RCS Inventory High
B 3.5.7 )

BASES

I l

ACTIONS C.I
.(continued) ;

If the IRWST water volume, boron concentration, or :

temperature are not within limits, the core cooling,

i capability from injection or PRHR heat transfer and the
reactivity benefit of injection assumed in safety analyses
may not be available. Due to the large volume of the IRWST,

| online monitoring of volume and temperature, and frequent
surveillances, the deviation of these parameters is expected !

to be minor. The R hour Completion Time is acceptable, i

considering that the IRWST will be fully capable of .

performing its ass d safety function in response to DBAs
|

with slight devia ons in the:e parameters.

D.1 8
,

If the motor operated IRWST isolation valves are not fully
j open, injection flow from the IRWST may be less than assumed
| in the safety analysis. In this situation, the valves must

| be restored to fully open in E hourg. This Completion Time
is acceptable based on risk c siderations.

E.1 and E.2 /
:- x

If the IRWST cannot be returned to OPERABLE status within
the associated Completion Times or the LCO is not met for

| reasons other than Conditions A, B, C, or 0, the plant must
! be placed in a condition in which the probability and
| consequences of an event are minimized to the extent
| possible. This is done by immediately initiating action to
| place the plant in MODE 5 with the RCS open and a visible

level in the pressurizer. The time to RCS' boiling is
maximized by maintaining RCS inventory at or above a visible
level in the pressurizer and maintaining RCS temperature as;.

| low as practical. Additionally, action to suspend positive
! reactivity additions is required to ensure that the shutdown

margin is maintained. Sources of positive reactivity'

addition include boron dilution, withdrawal of reactivity
control assemblies, and excessive cooling of the RCS.

(continued)
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IRWST - Shutdown, RCS Inventory High
B 3.5.7

.

BASES (continued)

SURVEILLANCE .SR 3.5.7.1
REQUIREMENTS )

The LC0 3.5.6 Surveillance Requirements and Frequencies '

(SR 3.5.6.1 through 3.5.6.8) are applicable to the IRWST and
the flow paths required to be OPERABLE. Refer to the
corresponding Bases for LC0 3.5.6 for a discussion of each
SR.

REFERENCES None.

.

1

1

.

|

|
|

|

|

|

,

:

a
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|
IRWST - Shutdown, RCS Inventory LOW )

B 3.5.8'

i B 3.5 PASSIVE CORE COOLING SYSTEM (PXS)
|

B 3.5.8 In-containment Refueling Watee Storage Tank (IRWST) - Shutdown, RCS

|
Inventory Low

BASES J
,

'
.

BACKGROUND A description of the IRWST is provided in LC0 3.5.6, |

"In-containment Refueling Water Storage Tank (IRWST) -
'

Operating."

APPLICABLE For postulated shutdown events in MODE 5 with the Reactor
SAFETY ANALYSES Coolant System (RCS) pressure boundary open, and level not

visible in the pressurizer and in MODE 6 with the upper
internals in place and the cavity level less than full RCS !

heat removal is provided by IRWST injection and containment
sump recirculation.

,

IRWST injection could be required to mitigate some events by
providing RCS inventory makeup.

One line with redundant, parallel valves is required to
accommodate a single failure (to open) of an isolation
valve.d

The IRWST satisfies Criteria 2 and 3 of the NRC Policy
Statement.

LC0 The IRWST requirements ensure that an adequate supply of
borated water is available to supply the required volume of
borated water as safety injection for core cooling and
reactivity control.

/a c4ev4W W%Tg
TobeconsideredOPERABLE,theIRWS(TimustmeetthewaterN't
volume, boron concentration, and temperature limits defined
in the Surveillance Requirements, and twd injection and W PON
recirculation .f44w-pah must be OPERABLE. The motor
operated injection isolation valve must be open and power
removed, and the motor operated sump recirculation isolation
valves must be closed and OPERABLE. The IRWST volume
requirement shall not be applicable in MODE 6 during filling
or draining of the refueling cavity. Any cavity leakage

(continued)

|
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IRWST - Shutdown, RCS Inventory Low
B 3.5.8

BASES

LCO should be estimated and made up with borated water
(continued) such that the volume in the IRWST plus the refueling cavity

will meet the IRWST volume requirement.

APPLICABILITY In NODE 5 with the RCS open and level not visible in the
pressurizer and in MODE 6..ith the "rpar in+= ~ 1e " ph:2
r.d th: tr; tty '-" ' 'aee + + '"'', the IRWST is an RCS
injection source of borated water for core cooling and
reactivity control.

The requirements for the IRWST in MODES 1, 2, 3, and 4 are
specified in LCO 3.5.6, In-containment Refueling Water
Storage Tank (IRWST) - Operating. The requirements for the
IRWST in MODES 5 with the RCS intact or with the RCS open
with a visible level in the pressurizer, are specified in
LCO 3.5.7, In-containment Refueling Water Storage Tank
(IRWST) - Shutdown, RCS Inventory High.

ACTIONS A.1
2.

If c e required motor operated containment sump isolation
valve is inoperable, the valve must be restored to OPERABLE
status within 72 hours. The 72 hour Conipletion Time is
consistent with times normally applied to degraded two train
ECCS systems which can provide 100% of the required flow
without a single failure.

B.1

With one motor operated containment sump isolation valve not
fully closed, the valve must be closed within 72 hours.
This valve is required to be closed to ensure that spurious
actuation does not initiate premature discharge of.the IRWST
into the containment. The 72 hour Completion Time is
acceptable considering that the accident mitigation function
of the system is not degraded by this condition.

(continued)
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L IRWST - Shutdown, RCS' Inventory Low
B 3.5.8

q

BASES

l. ACTIONS C.1 43g W44M4 WW
'(continued)

If the IRWST gater volume, boron concentration, or '

,

L temperature are not within limits, the core cooling
|

| capability from injection or PRHR HX heat transfer and the '

| reactivity benefit of injection assumed in safety analyses
| may not be available. Due to the large volume of the'IRWST,
i online monitoring of volume and temperature, and frequent'

surveillances, the deviation of these parameters is expected
;

to be minor. The 3r hour Completion Time is acceptable' 1
! considering that the IRWST will be fully _ capable of

performing its assu d safety function in response to Design
i Basis Accidents-(D s) with slight deviations in these
l parameters.

D.1

If the motor operated IRWST isolation valves are not fully
open, injection flow from the IRWST may be less than assumed
in the safety analysis. . In this situation,.the valves must
be restored to fully open in # houry. This Completion Time

,

is acceptable based on risk c siderations. j

'a E.1 and E.2 i

If the IRWST cannot be returned to OPERABLE status within
the associated C9mpletion Times or the LC0 is.not met for
reasons other than Conditions A, B, C, or D, the plant must
be placed in a condition in which the probability and
consequences of an event are minimized to the extent ;

possible. In MODE 5 with the RCS intact-and a level not
visible in the pressurizer, action must be immediately'

initiated to be in MODE 5 with the RCS open and a visible i

level in the pressurizer. In MODE 6 with the upper
internals in place and the cavity level less than full,
action must be immediately initiated to be in MODE 6 with
the upper internals removed and the cavity full. .

| The time to RCS boiling is maximized by maximizing the RCS
inventory'and maintaining RCS temperature as low as
practical. Additionally, action to suspend positive
reactivity additions is required to ensure that the shutdown
margin is maintained. Sources of positive reactivity
addition include boron dilution, withdrawal of reactivity
control assemblies, and excessive cooling of the RCS.

(continued)

|

I
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| IRWST - Shutdown, RCS Inventory Low
B 3.5.8 1

BASES

|

|

ACTIONS E.1 and E.2 (continued)
i

! These Actions place the plant in a condition which maximizes
the time to IRWST injection, thus providing time for repairs I

or application of alternative cooling capabilities. -

_

SURVEILLANCE SR3.5.8.lY 7
REQUIREMENTS

Ytnr LCO 3.5 Surveillance equirements and Frequencies
S R 3.5.6. through 3.5.6 7 are applicable to the IRWST and
the flow paths required to be OPERABLE. Refer to the
corresponding Bases for LCO 3.5.6 for a discussion of each
SR.

REFERENCES None.

.

x

|Jse< r s'R 5.6.8.1
s R 3,5.F.2

S A S.5.9.3

!
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|

i
|

.AP600
B 3.5.8

1

| INSERT- PAGE B 3.5 41-

| |
|

SR 3.5.8.1

The IRWST and refueling cavity borated water temperature must
be verified every 24 hours to ensure that the temperature is 'I
within the limit assumed in the accident analysis. This Frequency
is sufficient to identify a temperature change that would approach
the limit and has been shown to be acceptable through operating
experience.

SR 3.5.8.2
,

Verification every 24 hours that the IRWST and refueling cavity ;

borated water volume is above the required minimum level will _|
ensure that a sufficient initial supply is available for safety j
injection and floodup volume for recirculation and as the heat sink !

for PRHR. During shutdown with the refueling cavity flooded
with water from the IRWST, this Surveillance requires that the

.

combined volume of borated water in the IRWST and refueling
cavity meet the specified limit. Since the IRWST volume is i

!normally stable, and is monitored by redundant main control
indication and alarm, a 24 hour Frequency is appropriate.

SR 3.5.8.3
1

*

Verification every 31 days that the boron concentration of the
IRWST and refueling cavity is greater than the required limit,
ensures that the reactor will remain suberitical following a LOCA.
Since the IRWST volume is large and normally stable, the 31 day
Frequency is acceptable, considering additional verifications are
required within 6 hours after each solution volume increase of
15,000 gal., 3%.

.

|
!
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| Containment
i B 3.6.1

B 3.6 CONTAINMENT SYSTEMS

| B 3.6.1 Containment

BASES
|

P':KGROUND The containment is a free standing steel pressure vessel
surrounded by a reinforced concrete shield building. The
containment vessel, including all its penetrations, is a
lowrieakage steel vessel designed to contain radioactive
material that may be released from the reactor core follow-
ing a Design Basis Accident (DBA) such that offsite radia-
tion exposures are maintained within limits. The
containment and shield building provide shielding from the
fissiun products that may be present in the containment
atmosphere following accident conditions.

.

. The containment vessel is a vertical cylindrical steel
pressure vessel with elliptical upper and lower heads,
completely enclosed by a seismic Category I reinforced
concrete shield building. A 4.5 foot wide annular space
exists between the walls and domes of the steel containment
vessel and the concrete shield building to permit inservice
inspection and air flow over the steel dome for containment

a cooling. The containment utilizes the outer concrete
building for shielding and a missile barrier, and the inner
steel containment for leak tightness and passive containment
cooling.

Containment piping penetration assemblies provide for the
passage of process, service and sampling pipelines into the
containment vessel while maintaining containment integrity.
The shield building provides biological shielding and
environmental missile protection for the containment vessel
and the Nuclear Steam Supply System.

The inner steel containment and its penetrations establish
the leakage limiting boundary of the containment. -

Maintaining the containment OPERABLE limits the leakage of .

fission product radioactivity from the containment to the
environment. SR 3.6.1.1 leakage rate Surveillance
Requirements conform with 10 CFR 50, Appendix J (Ref. 1), as
modified by approved exemptions.

| (continued)
;
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Containment
B 3.6.1

BASES.

BACKGROUND The isolation devices for the penetrations in the
(continued) containment boundary are a part of the containment leak

tight barrier. To maintain this leak tight barrier:

a. All penetrations required to be closed during accident
conditions are either:

1. capable of being closed by an OPERABLE automatic
containment isolation system, or

2. closed by manual valves, blind flanges, or
de-activated automatic valves secured in their
closed positions, except as provided in LC0 3.6.3,
" Containment Isolation Valves";

b. Each air lock is OPERABLE, except as provided in
LCO 3.6.2, " Containment Air Locks"; and

c. All equipment hatches are closed.

APPLICABLE The safety design basis for the containment is that the
SAFETY ANALYSES containment must withstand the pressures and temperatures of*

the limiting DBA without exceeding the design leakage rates.

The DBAs that result in a challenge to containment
OPERABILITY from high pressures and temperatures are a loss
of coolant accident (LOCA) and a steam line break (Ref. 2).
In addition, release of significant fission product *

radioactivity within containment can occur from a LOCA. The
DBA analyses assume that the containment is OPERABLE such
that, for the DBAs involving release of fission product
radioactivity, release to the environment is controlled by
the rate of containment leakage. The containment is
designed with an allowable leakage rate of 0.12% of
containment air weight of the original content of
containment air after a DBA per day (Ref. 3). This leakage
rate, used in the evaluation of offsite doses resulting from
accidents, is defined in 10 CFR 50, Appendix J (Ref. 1), as
La: the maximum allowable containment leakage rate at the
calculated peak containment internal pressure (Pa) resulting
from the limiting DBA. The allowable leakage rate
represented by La forms the basis for the acceptance
criteria imposed on containment leakage rate testing. La is
assumed to be 0.12% per day in the safety analysis.

(continued)
_
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Containment
B 3.6.1

BASES I

L

APPLICABLE Satisfactory leakage rate test results is a requirement for
SAFETY ANALYSES the establishment of containment OPERABILITY. |

(continued)
The containment satisfies Criterion 3 of the NRC Policy
Statement.

i I

i LC0 Containment OPERABILITY is maintained by limiting leakage to
5 1.0 La, except prior to the first startup after performing

|

,

a required Containment Leakage Rate Testing Program. At -

i~ this time, applicable leakage limits must be met.

! Compliance with this LC0 will ensure a containment
configuration, including equipment hatches, that is
structurally sound and that will limit leakage to those
leakage rates assumed in the safety analysis.

Individual leakage rates specified for the containment air
lock and purge valves with resilient seals are addressed in
LC0 3.6.2 and 3.6.3, respectively.

,

:

APPLICABILITY In MODES I, 2, 3, and 4, a DBA could cause a release of
radioactive material into containment. In MODES 5 and 6,
the probability and consequences of these events are reduced
due to the pressure and temperature limitations of these
MODES. Except in MODE 5 with the loops not full, the time
to boiling and core uncovery is significantly reduced due to -

reduced Reactor Coolant System inventory. The MODES 5 and 6
requirements are specified in LC0 3.6.8, " Containment !

.

Penetrations". i,

:

|
|

r

(continued)
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L Containment
| B 3.6.1

BASES .(continued)

? ACTIONS A.1
o.

In the event containment is inoperable, containment must beu
i restored to OPERABLE ~ status within I hour. The 1-hour

Completion Time provides a period of time to correct the
problem commensurate with the importance of maintaining
containment OPERABLE during MODES 1, 2, 3, and 4. This time
period also ensures that the probability of an accident
(requiring containment OPERABILITY) occurring during periods
when containment is inoperable is minimal.

/[,B.1 and B.2!

|
-

If containment cannot be restored to O RABLE status within
the required Completion Time, the pla must be brought to-
MODE 4 where the probability and con equences of an event ~
are minimized. To achieve this sta s, the plant must be.

brou ttoatleastMODE3withinghoursandtoMODE#5
,y(cr wit in K hours. The ' allowed Completion. Times are

reasonable, based on operating experience, to reach the
required plant conditions from full power conditions in an
orderly manner and without challenging plant systems.

,

*
,

|

SURVEILLANCE SR 3.6.1.1
REQUIREMENTS

Maintaining the containment OPERABLE requires compliance
with the visual examinations and leakage rate test
requirements of the Containment Leakage Rate Testing
Program. Failure to meet air lock leakage limits specified
in LCO 3.6.2 does not invalidate the acceptability of these
overall leakage determinations. The impact of the failure
to meet these SRs must be calculated against the Type A, B,.

and C acceptance criteria of the Containment Leakage Rate
Testing Program. As left leakage prior to the first startup
after performing a required leakage test is required to be <
0.6 La for combined Type B and C leakage, and < 0.75 La for
overall Type A leakage. At all other times between required
leakage rate tests, the acceptance criteria is based on an-
overall Type A leakage limit ~of 11.0 La. At s~1.0 La the
offsite dose consequences are bounded by the assumptions of
the safety analysis. SR Frequencies are as required by the

i Containment Leakage Rate Testing Program.

| (continued)
L

!
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Containment
B-3.6.1

|

| BASES (continued) I

1

REFERENCES 1. 10 CFR 50, Appendix J, " Primary Reactor Containment
Leakage Testing for Water-Cooled Power Reactors."

2. AP600 SSAR, Chapter 15, " Accident Analysis."

3. AP600 SSAR, Section 6.2, " Containment Systems."

.

u

|

l

|
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- Containment Air Locks
B 3.6.2

i

'

B 3.6 CONTAINMENT SYSTEMS

B 3.6.2 Containment Air Locks

BASES

BACKGROUND Containment air locks form part of the containment pressure
boundary and provide a means for personnel access.during all
MODES of operation.-

Each air lock is nominally a right circular cylinder,
10 feet in diameter, with a door at each end. The doors are |
interlocked to prevent simultaneous opening. During periods '

when containment is not required to be OPERABLE, the door
interlock mechanism may be disabled, allowing both doors of
an air lock to remain open for extended periods when
frequent containment entry is necessary. Each air lock door I

has been designed and tested to certify its ability to
withstand a pressure in excess of the maximum expected
pressure following a Design Basis Accident (DBA) in j
containment. As such, closure of a single door supports ;

containment OPERABILITY. Each of the doors contains double !

gasketed seals and local leakage rate testing capability to,

ensure pressure integrity. To effect a leak tight seal, the i

air lock design uses pressure seated doors (i.e., an 1
-

increase in containment internal pressure results in i

increar.ed sealing force on each door). ;
;

The containment air locks form part of the containment
pressure boundary. As such, air lock integrity and leak
tightness are essential for maintaining the containment
leakage rate within limit in the event of a DBA. Not
maintaining air lock integrity or leak tightness may result
in a leakage rate in excess of that assumed in the unit
safety analyses.

APPLICABLE The DBA that results in the largest release of radioactive
SAFETY ANALYSES material within containment is a loss of coolant accident

(LOCA) (Ref. 3). In the analyses of DBAs, it is assumed
that containment is OPERABLE, such that release of fission
products to the environment is controlled by the rate of
containment leakage. The containment is designed with an
allowable leakage rate of 0.12% of containment air weight of
the original content of containment air per day after'a DBA
(Ref. 2). This leakage rate is defined in 10 CFR 50,

(continued)
<
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Centainment Air Locks
B 3.6.2

BASES

1
1

'

APPLICABLE Appendix J (Ref.1), as L,, the maximum allowable containment
SAFETY ANALYSES leakage rate at the calculated peak containment internal ;

(continued) pressure P, following a DBA. This allowable leakage rate i
forms the basis for the acceptance criteria imposed on the
SRs associated with the air locks.

! The containment air locks satisfy Criterion 3 of the NRC
Policy Statement.

|

| -

LC0 Each containment air lock forms part of the containment
pressure boundary. As part of containment, the air lock-
safety function is related to control of offsite radiation
exposures resulting from a DBA. Thus, each air lock's
structural integrity and leak tightness are essential to the
successful mitigation of such an event. |

Each air lock is required to be OPERABLE. For the air lock
to be considered OPERABLE, the air lock interlock mechanism
must be OPERABLE, the air lock must be in compliance with
the Type B air lock leakage test, and both air lock doors

. must be OPERABLE. The interlock allows only one air lock
^

door of an air lock to be opened at one time. This
provision ensures that a gross breach of containment does
not exist when containment is required to be OPERABLE.
Closure of a single door in each air lock is necessary to
support containment OPERABILITY following postulated events'.
Nevertheless, both doors are kept closed when the air lock
is not being used for normal entry and exit from
containment.

APPLICABILITY In MODES 1, 2, 3, and 4 a DBA could cause a release of
radioactive material to containment. In MODE 5 and 6, the
probability and consequences of these events are reduced due
to the pressure and temperature limitations of these MODES
and large inventory of coolant. Therefore, containment air
locks are not required to be OPERABLE in MODE 5 and 6 to
prevent leakage of radioactive material from containment.
However, containment closure capability is required within
MODE 5 and 6 as specified in LCO 3.6.8.

|

|
| (continued)
,

i
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,

| Containment Air Locks
B 3.6.2

BASES (continued)

| ACTIONS The ACTIONS are modified by a Note that allows entry and
exit to perform repairs on the affected air lock component'.
If the outer door is inoperable, then it may be easily -'

.

accessed to repair without interrupting containment
integrity. If containment entry is required, it is .

preferred that the air-lock be accessed from inside primary
containment by entering through the other OPERABLE air. lock.
However, if this is not practicable, or if repairs on either
door must be performed from the barrel side of the door then
it is permissible to enter the air lock through the OPERABLE
door, which means there is a short time during which the
containment boundary is not intact (during access through
the OPERABLE door). The ability to open the OPERABLE door,
even if it means the containment boundary is temporarily not
' intact, is acceptable due to the low probability of an event
that could pressurize the containment during the short time
in which the OPERABLE door is expected to be open. After
each entry and exit, the OPERABLE. door must be immediately 1

closed. If radiological conditions permit, entry and exit
should be via an OPERABLE air lock.

A second Note has been added to provide clarification that, I
for this LCO, separate Condition entry is allowed for each
air lock. This is acceptable, since the Required Actions
for each Condition provide appropriate compensatory actions2
for each inoperable air lock. Complying with the Required
Actions may allow for continued operation, and a subsequent
inoperable air lock is governed by subsequent Condition
entry and application of associated Required Actions. 'In
the event that air lock leakage.results in exceeding the
overall containment leakage rate, Note 3 directs entry into
the applicable Conditions and Required Actions of LCO 3.6.1,
" Containment."

A.I. A.2 and A.3

With one air lock door in one or more containment air locks
inoperable, the OPERABLE door must be verified closed
(Required Action A.1) in each affected containment air lock.

'

This ensures a leak tight containment barrier is maintained
by-the use of an OPERABLE air lock door. This action must
be completed within 1 hour. This specified time period is
consistent with the ACTIONS of LC0 3.6.1, " Containment,"
which requires containment be restored to OPERABLE status
within 1 hour.

(continued)
,
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i- Containment Air Locks
B 3.6.2

BASES

| .

i
'

ACTIONS A.I. A.2 and A.3- (continued)
'

1

In addition, the affected air' lock penetration must be;

isolated by locking closed the OPERABLE air lock door within'
,

the 24 hour Completion Time. The 24 hour Completion Time is
reasonable for locking the OPERABLE air lock door,
considering the OPERABLE door of the affected air lock is
being maintained closed.

Required Action A.3 verifies that an air lock with an
inoperable door has been isolated by the use of a locked and
closed OPERABLE air lock door. This ensures that an
acceptable. containment leakage, boundary is maintained. The
Completion Time of once per 31 days is reasonable based on
engineering judgement and is' considered adequate in view of-
the low likelihood of a locked door being mispositioned and-
other administrative controls. Required Action'A.3 is
modified by a Note that applies to air lock doors. located in
high radiation areas and allows these doors to be verified
to be locked closed by administrative means. Allowing
verification by administrative means is considered
acceptable,_since access to these areas is typically

. restricted. Therefore, the probability of misalignment of
* the door, once it has been verified to be in the proper

position, is small.

The Required Actions are modified by two Notes. Note 1
ensures that only the Required Actions and associated
Completion Times of Condition C are' required if both doors'

in the airlock are inoperable. With both doors in the same
airlock inoperable, an OPERABLE door is not available to be
closed. Required Actions C.1: and C.2 are the appropriate
remedial . actions. The exception of Note I'does not affect
tracking the Completion Time from the initial entry into
Condition A; only the requirement to, comply with the-
Required Actions. Note 2 allows use of an airlock for entry ,

and exit for 7 days, under administrative controls if both '

airlocks have an inoperable door. This 7 day restriction
,

begins when the second air lock is discovered inoperable. |
Containment entry may be required on a periodic basis to
perform Technical Specification (TS) Surveillances and
Required Actions, as well as other activities on equipment
inside containment that are required by TS or activities on
equipment that support TS-required equipment. This Note

(continued)

!
l
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Containment Air Locks :

B 3.6.2 I

i

. BASES

ACTIONS A.1, A.2, and A.3 (continued)
I*

reclude$erformingotheractivitiesf the containment is entered,isnotintendedtokvities
using the inoperable airloc)k, to perform an allowed activity(non-TS-related act

1

listed above. This allowance is acceptable due to the low |
lprobability of an event that could pressurize the

containment during the short time in which the OPERABLE door |
is expected to be open, j

"
B.1, B.2, and B.3

With an air lock door interlock mechanism inoperable in one
or more air locks, the Required Actions and associated
Completion Times are consistent with Condition A. j

1The Required Actions have been modified by two Notes.
Note 1 ensures thst only the Required Actions and associated
Completion Times of Condition C are required if both doors
in the same airlock are inoperable. With both doors in the
same airlock inoperable, an OPERABLE door is not available
to be closed. Required Actions C.1 and C.2 are the
appropriate remedial actions. Note 2 allows entry into and
exit from containment under the control of a dedicated
individual stationed at the airlock to ensure that only one
door is opened at a time the individual performs the

i function of the interlock .
Required Action B.3 is modified by a Note that applies to
airlock doors located in high radiation areas that allows
these doors to be verified locked closed by administrative
means. Allowing verification by administrative means is
considered acceptable since access to these areas is
typically restricted. Therefore, the probability of
misalignment of the door, once it has been verified to be in
the proper position is small.

_

C.1, C.2, and C.3

With one or more air locks inoperable for reasons other than
Required Action C.1

those described in Condition A or B,diately to evaluate
.

requires action to be initiated imme
previous combined leakage rates using current air lock test
results. An evaluation is acceptable, since it is overly
conservative to immediately declare the containment
inoperable if both doors in an air lock have failed a seal
test or if the overall air lock leakage is not within
limits. In many instances (e.g., only one seal per door has
failed), containment remains OPERABLE, yet only I hour (per
LC0 3.6.1 would be provided to restore the air lock door to
OPERABLE ) status prior to requiring a plant shutdown. In

(continued)
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Containment Air Locks
B 3.6.2

BASES;

|
ACTIONS C.1, C.2, and C.3 (continued)

addition, even with both doors failing the seal test, the
overall containment leakage rate can still be within limits.

Required Action C.2 requires that one door in the affected
containment air lock must be verified to be closed within
the I hour Completion Time. This specified time period is
consistent with the ACTIONS of LC0 3.6.1, which requires
that containment be restored to OPERABLE status within
I hour.

Additionally, the affected air lock (s) must be restored to
OPERABLE status within the 24 hour Completion Time. The
specified time period is considered reasonable for restering
an inoperable air lock to OPERABLE status, assuming that at
least one door is maintained closed in each affected air
lock.

D.1 and D.2 6 .N
If the inoperable containment ir' lock can'not be restored to
OPERABLEstatuswithinthepequ) fred Completion Time, the
plant must be brought to DE A wherd the probability and~

consequences of an eve are mini fzed. To achieve this
status, the plant mus be brough to at least MODE 3 within

4 g hours and to MODE within 24' hours. The allowed
Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems. |

|

l

SURVEILLANCE SR 3.6.2.1
REQUIREMENTS

Maintaining containment air locks OPERABLE requires . ,

compliance with the leakage rate test requirements of the I
Containment Leakage Rate Testing Program. This SR reflects
the leakage testing requirements with regard to air lock
leakage (Type B leakage tests). The periodic testing
requirements verify that the air lock leakage does not |
result in exceeding the overall containment leakage rate. |
The Frequency is required by Appendix J, as specified in the |

Containment Leakage Rate Testing Program. Thus, SR 3.0.2
(which allows Frequency extensions) does not apply.

| 1

| (continued)

!
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Containment Air Locks
B 3.6.2.

-

;
'

BASES'

;

'

SURVEllLANCE SR -3.6.-2.1 (continued)
'

REQUIREMENTS
The SR has been modifiea by two Notes. Note 1 states that
an inoperable air lock door does not invalidate the previous
successful performance of an overall air lock leakage test.
This is considered reasonable since either air lock door is
capable of providing a fission-product barrier in the event
of a DBA. Note 2 has been added to this SR requiring the ,

results to be evaluated against the acceptance criteria of
SR 3.6.1.1. This ensures that air lock leakage is properly
dCcounted for in determining the overall containment leakage
rate.

SR 3.6.2.2
'

The air lock door interlock is designed to prevent
simultaneous opening of both doors in a single air lock.
Since both the inner and outer doors of an air lock are
designed to withstand the maximum expected post accident
containment pressure, closure of either door will support
containment OPERABILITY. Thus, the door interlock feature
supports containment OPERABILITY while the air lock is being
used'for personnel transit in and out of the containment.
Periodic testing of this interlock demonstrates that the*

interlock will function as designed and that simultaneous
inner and outer door opening will not inadvertently occur.
Due to the purely mechanical nature of this interlock, and
given that the interlock mechanism is only challenged when
containment is entered, this test is only required to be
performed upon entering or exiting a containment air lock *

but is not required more frequently than 184 days. The
184 day Frequency is based on engineering judgement and is
considered adequate in view of other indications of door and
interlock mechanism status' available to operations
personnel.

REFERENCES 1. 10 CFR 50, Appendix J, " Primary Reactor Containment
Leakage Testing for Water-Cooled Power Reactors."

2. AP600 SSAR, Section 6.2, " Containment Systems."

3. AP600 SSAR, Chapter 15, " Accident Analysis."
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Containment Isolation Valves ,

'B 3.6.3

B 3.6 CONTAINMENT SYSTEMS

B 3.6.3 Containment Isolation Valves

BASES

BACKGROUND The containment isolation valves form part of the
| containment pressure boundary and provide a means for fluid
' penetrations not serving accident consequence limiting

systems to be provided with two isolation barriers. These
isolation devices are tither passive or active (automatic).
Manual valves, de-actirated automatic valves secured in
their closed positior. [ including check valves with flow
through the valve secu ed), blind flanges, and closed
systems are considered passive devices. Check valves, or
other automatic valves designed to close without operator
action following an accident, are considered active devices.
Two barriers in series are provided for each penetration so
that no single credible failure or malfunction of an active
comnonent can result in a loss of isolation or leakage that
exceeds limits assumed in the safety analyses. One of these
barriers may be a closed system. These barriers (typically 1

containment isolation valves) make up the Containment
Isolation System.,

Automatic isolation signals are produced during accident
conditions. SSAR Section 6.2 (Ref. 1) identifies parameters
which initiate isolation signal generation for containment
isolation valves. The containment isolation valves (and
blind flanges) help ensure that the containmer.t atmosphere
will be isolated from the environment in the event of a -

release of fission product radioactivity to the containment
atmosphere as a result of a Design Basis Accident (DBA).

The OPERABILITY requirements for containment isolation
valves help ensure that containment is isolated within the
time limits assumed in the safety analysis. Therefore, the
OPERABILITY requirements provide assurance that containment
function assumed in the safety analysis will be maintained.

(continued) i

!
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Containment Isolation Valves
B 3.6.3 j

|
l

BASES

-BACKGROUND Containment Air Filtration System Il6-inchl ource valves j

(continued) The Containment Air Filtration System operates to:
I

a. Supply outside air into the containment for ventilation l
and cooling or heating, ;

1
Ib. Reduce the concentration of noble gases within

containment prior to and during personnel access, and

c. Equalize internal and external pressures. l

Since the valves used in the Containment Air Filtration -

System are designed to meet the requirements for automatic
containment isolation valves, these valves may be' opened as
needed in MODES 1, 2, 3 and 4.

|
|

APPLICABLE The containment isolation valve LCO was derived from the l

SAFETY ANALYSES assumptions related to minimizing the loss of reactor
coolant inventory and establishing the containment boundary
during major accidents. As part of the containment
boundary, containment isolation valve OPERABILITY supports*

leak tightness of the containment. Therefore, the safety
analysis of any event requiring isolation of containment is
applicable to this LCO.

The DBA that results in the largest release of radioactive
material within containment is a loss of coolant accident |

(LOCA) (Ref. 2). In the LOCA analyses, it is assumed that ;

containment isolation valves are either closed or function |

to close within the required isolation time following event
initiation. This ensures that potential paths to the
environment through containment isolation valves (including q

containment purge valves) are minimized.

: The LOCA dose analysis assumes that, following containment
isolation signal generation, the containment purge isolation-

valves are closed within 15 seconds. The remainder of the
aS'enatic isolation valves are assumed closed and the
containment leakage is terminated except for the design
leakage rate, L,. Since the containment isolation valves

:

(continued)'

;
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Containment Isolation Valves
B 3.6.3

4

i

BASES.,

!

APPLICABLE are powered from the IE division batteries no diesel
; SAFETY ANALYSES generator startup time is applied.
L (continued)

The single failure criterion required to be imposed in the
conduct of plant safety analyses was considered in the
design of the containment purge isolation valves. Two
valves in series on each purge line provide assurance that
both the supply and exhaust lines could be isolated even if
a single failure occurred. The inboard and outboar.d
isolation valves on each line are pneumatically operated,
spring closed valves that fail in the closed position and
are provided with power via independent sources.

.

The containment isolation valves satisfy Criterion 3 of the
NRC Policy Statement.

.

LC0 Containment isolation valves form a part of the containment I
boundary. The containment isolation valves' safety function I

is related to minimizing the. loss of reactor coolant
inventory and establishing the containment boundary during a
DBA.

,

The automatic power operated isolation valves are required
i

to have isolation times within limits and to actuate on an '

automatic isolation signal. The valves covered by this LC0
are listed along with their associated stroke times in the
SSAR (Ref. 1).

The normally closed isolation valves are considered OPERABLE '

when manual valves are closed, automatic valves are
de-activated and secured in their closed position, or blind
flanges are in place and closed systems are intact. These
passive isolation valves / devices are those listed in
Reference 1.

This LC0 provides assurance that the containment isolation
valves and purge valves will perform their designed safety
functions to minimize the loss of reactor. coolant inventory
and establish the containment boundary during accidents.

I

i

L

r

(continued)
.

t

I
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Containment Isolation Valves
B 3.6.3

BASES (continued)-
I-

APPLICABILITY 'In MODES 1, 2, 3, and 4 a DBA could cause a release of
radioactive. material to containment. In MODE 5 and 6, the
probability and consequenccs of these events are reduced due;

i to the pressure and temperature limitations of these MODES
| and large inventory of coolant. .Therefore, containment
| isolation valves are not required to'be OPERABLE in MODE 5
|- and 6 to prevent leakage of. radioactive material from
| containment. However, containment closure capability is
| required in MODES 5 and 6. The requirements for containment
! isolation valves during MODE 5 and 6.are addressed in

.LCO 3.6.8, " Containment Penetrations."
|

|

| ACTIONS .The Actions are modified by a Note allowing con +sinment
penetration flow paths to be unisolated intermittently under
administrative control. These administrative controls
consist of stationing a dedicated operator at the valve
. controls, who is in continuous communication with the
control room. In this way, the penetration can be rapidly
isolated when a need for containment isolation is indicated.

.

A second Note has been added to provide clarification that,
for this LCO, separate Condition entry is allowed for eacha

penetration flow path. This is acceptable, since the
i

Required Actions for each Condition provide appropriate.!

compensatory actions for each inoperable containment
isolation valve. Complying with the Required Actions may
allow for continued operation, and subsequent inoperable
containment isolation valves are governed by subsequent
Condition entry and application of associated Required
Actions.

The ACTIONS are further modified by a third Note, which
ensures appropriate remedial actions are taken, if
necessary, if the affected systems are rendered inoperable
by an inoperable containment isolation valve.

In the event that the containment isolation valve leakage
results in exceeding the overall containment leakage rate,
Note 4 directs entry into the applicable Conditions and
Required Actions of LC0 3.6.1.

(continued)

i
,
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Containment Isolation Valves.
,

B 3.6.3

BASES
( 1

ACTIONS A.1 and A.2
(continued) !

In the event one containment isolation valve in one or more
penetration flow. paths is inoperable the affectedi

L penetration flow path must be isolated. The method of
| isolation must include the use of at least one isolation
| -barrier that cannot be adversely affected by a single active 1

failure. 3 l

--Isolation barriers that meet this criterion are a closed and
de-activated automatic containment isolation valve, a closed
manual . valve, a blind flange, or a check valve with flow
through the valve secured. For a penetration flow path
isolated in accordance with Required Action A.1, the device '

used to isolate the penetration should be the closest I
g available one to containment. _ Required Action A.1 must be l

completed withint R hours. The}JIhourCompletionTimeis '

reasonable consifering the timFrequired to isolate the ;

penetration, the relative importance of supporting !
containment OPERABILITY during MODES 1, 2, 3, and 4, and the 1

availability of a second barrior. 1

f
For affected penetrations that nnot be restored to |

ORERABLE status within the our Completion Time and have-

been isolated in accordance with Required Action A.1, the
affected penetrations must' be verified to be isolated on a

4

periodic basis. This is necessary to ensure that )
containment penetrations that are required to be isolated '

following an accident and that are no longer capable of
being automatically isolated, will be in the isolation
position should an event occur. This Required Action does
not require any testing or valve manipulation. Rather, it
involves verification, through a system _ walkdown, that those
isolation devices outside containment and capable of
potentially being mispositioned are in the correct position.
The Completion Time of "once per 31 days for isolation
devices outside containment" is appropriate considering the.

fact that the devices are operated under administrative
controls and the probability of their misalignment is low. |For the isolation devices inside containment, the time |
period specified as " prior to entering MODE 4 from MODE 5,
if not performed within the previous 92 days," is based on |engineering judgment and is considered reasonable in view of '

the inaccessibility of the isolation devices and other
administrative controls that will ensure that isolation
device misalignment is an unlikely possibility.

(continued) |

|
i
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Containment Isolation Valves
B 3.6.3

BASES

ACTIONS A.1 and A.2 (continued)

Condition A has been modified by a Note indicating that this
Condition is only applicable to those penetration flow paths ,

with two containment isolation valves. For penetration flow
paths with one containment isolation valve and a closed
system, Condition C provides the appropriate actions.

Required Action A.2 is modified by a Note which applies to .

isolation devices located in high-radiation areas, and lo
!- allows these devices to be verified closed by use of '

administrative means. Allowing verification by
administrative means is considered acceptable, since access !

!
to these areas is typically restricted. Therefore, the |
probability of misalignment of these valves once they have '

been verified to be in the proper position, is small.
'

B.1

l With two containment isolation valves in one or more
penetration flow paths inoperable, the affected penetration

| flow path must be isolated within I hour. The method of
isolation must include the use of at least one isolation
barrier that cannot be adversely affected by a single active-

,

failure. Isolation barriers that meet this criterion are a
; closed and deactivated automatic valve, a closed manual

valve and a blind flange. The 1 hour Completion Time is'

consistent with the ACTIONS of LC0 3.6.1. In the event the
affected penetration is isolated in accordance with Required
Action B.1, the affected penetration must be verified to be
isolated on a periodic basis per Required Action A.2 which
remains in effect. This periodic verification is necessary |

to ensure leak tightness of containment and that ,

penetrations requiring _ isolation following an accident are I
isolated. The Completion Time of once per 31 days for
verifying erch affecteo penetration flow path is _ isolated is
appropriate considering the fact that the valves are |

operated under administrative control and the probability of'

their misalignment is low.

Condition B is modified by a Note indicating this Condition
is only applicable to penetration flow paths with two
isolation valves. Condition A of this LC0 addresses the
condition of one containment isolation valve inoperable in
this type of penetration flow path.

.
,

(continued)
I

.

h AP600 B 3.6-18 08/96 Amendment 0

. .



- - - - - _ - .. - _ _ - -

Containment Isolation Valves
B 3.6.3

BASES

:

ACTIONS C.) and C.2'

(continued)
With one or more penetration flow paths with one containment
isolation valve inoperable, the inoperable valve flow path
must be restored to OPERABLE status or the affected '

penetration must be isolated. The method of isolation must
include the use of at least one isolation barrier that

i cannot be adversely affected by a single active' failure.
Isolation barriers that meet this criterion are a closed and;

: deactivated automatic valve, a closed manual valve, and a
blind flange. A check valve may not be used to isolate the

'

,t affected penetratinn flow path. Required Action C.1 must be
! 7~ complete'd ifthin theMf' hour Completion Time. The specified

time period is reasonable considering the relative stability
of the closed system (hence, reliability) to act as a'

penetration isolation boundary and the relative importance
. of maintaining containment integrity during MODES 1, 2, 3,
| and 4. In the event that the affected penetration is

isolated in accordance with Required Action C.1, the
affected penetration must be verified to be isolated on a
periodic basis. This periodic verification is necessary to

; assure leak tightness of containment and that containment
penetrations requiring isolation following an accident are
isolated. The Completion Time of once per 31 days for-

verifying that each affected penetration flow path is
isolated is appropriate because_the valves are operated
under administrative controls and the probability of their
misalignment is low.

'

Condition C is modified by a Note indicating that this
Condition is only applicable to penetration flow paths with
only one containment isolation valve and a closed system.
This Note is necessary since this Condition-is written to
specifically address those penetration flow paths in a
closed system.

.

. Required Action C.2 is modified by a Note which applies to
valves and blind flanges located in high radiation areas,
and allows these devices to be verified closed by use of
administrative controls. Allowing verification by
administrative controls is considered acceptable, since
access to these areas is typically restricted. Therefore,
the probability of misalignment of these valves, once they
have been verified to be in the proper position, is small.

(continued)
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Containment Isolation Valves |

B 3.6.3

BASES |
|

ACTIONS E 1 and D.2 g ,35
'

(continued) ,

If the Required Actions and associated Jetion Times are
no: met, the plant must be brought to DE where/the
probability and consequences on an ent are min inized. To

g "Mavothis status, the plant mus be brought o at least
MODE 3 within g hours and to MODE I within 3( ours. The
allowed Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems,

SURVEILLANCE SR 3.6.3.1
REQUIREMENTS

This SR ensures that the [16 inch] purge valves are closed
as required or, if open, open for an allowable reason. If a

purge valve is open in violation of this SR, the valve is
considered inoperable. If the inoperable valve is not
otherwise known to have excessive leakage when closed, it is
not considered to have leakage outside of limits. The SR is'

not required to be met when the [16 inch] purge valves are
open for the reasons stated. The valves may be opened for-

pressure control, ALARA or air quality considerations for
personnel entry, or for Surveillances that require the
valves to be open. The [16 inch] purge valves are capable
of closing in the environment following a LOCA. Therefore,
these valves are allowed to be open for limited periods of
time. The 31 day Frequency is consistent with other
containment isolation valve requirements discussed in
SR 3.6.3 3._t

SR 3.6.3.2

This SR requires verification that each containment
isolation manual valve and blind flange located outside -

containment and required to be closed during accident
conditions is closed. The SR helps to ensure that post
accident leakage of radioactive fluids or gases outside of
the containment boundary is within design limits. This SR
does not require any testing or valve manipulation. Rather,
it involves verification, through a system walkdown, that
those valves outside containment and capable of being i
mispositioned are in the correct position. Since ;

verification of valve position for valves outside

(continued)
%
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Containment Isolation Valves
B 3.6.3

(_ BASES

SURVEILLA6Ci SR 3.6.3 2 (continued)
REQUIREMENTS

| containment is relatively easy, the 31 day Frequency was '

! chosen to provide added assurance of the correct positions.
| The SR specifies that containment isolation valves that are
| open under administrative controls are not required to meet
! the SR during the time the valves are open.

l. The Note applies to valves and blind flanges located in high
radiation areas and allows these devices to be verified
closed by administrative means. Allowing verification by
administrative means is considered acceptable, since access
to these areas is typically restricted during MODES 1, 2, 3,
and 4 for ALARA reasons. Therefore, the probability of
mistlignment of these containment isolation valves, once
they nave been verified to be in the proper position, is
small.

SR 3.6.3.3

This SR requires verification that each containment
isolation manual valve and blind flange located inside
containment and required to be closed during accident
conditions is closed. The SR helps to ensure that post-

accident leakage of radioactive fluids or gases outside of
, the containment boundary is within design limits. For
| containment isolation valves inside containment, the.

Frequency specified as " prior to entering MODE 4 from MODE 5
if not performed within the previous 92 days" is appropriate
since these containment isolation valves are operated under
administrative control and the probability of their'

misalignment is low. The SR specifies that containment
isolation valves that are open under administrative controls
are not required to meet the SR during the time they are
open.

This Note allows valves and blind flanges located in high .

radiation areas to be verified closed by use of
administrative controls. Allowing verification by
administrative controls is considered acceptable, since
access to these areas is typically restricted during
MODES 1, 2, 3, and 4 for ALARA reasons. Therefore, the
probability of misalignment of these containment isolation
valves, once they have been verified to be in the proper
position, is small.

(continued)
:
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Containment Isolation Valves
B 3.6.3

BASES

SURVEILLANCE SR 3.6.3.4
REQUIREMENTS

,

(continued) Verifying that the isolation time of each power operated and I

automatic containment isolation valve is within limits is
required to demonstrate OPERABILITY. The isolation. time
test ensures that the valve will isolate in a time period
less than or equal to that assumed in the safety analysis.
The isolation times are specified in SSAR Section 6.2.3 .

(Ref. 1) and Frequency of this SR is in accordance with the ,

inservice Testing Program. |

SR 3.6.3.5

Automatic containment isolation valves close on isolation
signal to prevent leakage of radioactive material from
containment following a DBA. This SR ensures that each
automatic containmentiisolation valve will actuate to its
isolation position on a, containment isolation signal.
This surveillance is not required for valves that aret

locked, sealed, or otherwise secured in the required
position under administrative controls. The Frequency of l

this SR is in accordance with the Inservice Testing Program, i

.

REFERP:ES 1. AP600 SSAR, Section 6.2, " Containment Systems."

2. AP600 SSAR, Chapter 15, " Accident Analysis." !

3. NUREG-1449, " Shutdown and Low Power Operation at -

Commercial Nuclear Power Plants in the United States."

s

I

i
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Containment Pressure
B 3.6.4

'
B 3.6 CONTAINMENT SYSTEMS

B 3.6.4 Containment Pressure

BASES

BACKGROUND The containment pressure is limited during normal operation,

to preserve the initial conditions assumed in the accident.

analyses for a loss of coolant accident (LOCA) or steam line
break (SLB). These limits also prevent the containment
pressure from exceeding the containment design negative
pressure differential witq respect to the outside atmosphere
in the event of transient.; which result in a negative
pressure.

Containment pressure,is a process variable that is monitored
and controlled. The containment pressure limits are derived
from the operating band of conditions used in the
containment pressure analyses for the Design Basis Events
which result in internal or external pressure loads on the
containment vessel. Should operation occur outside these
limits, the initial containment pressure would be outside
the range used for containment pressure analyses.

-

APPLICABLE Containment internal pressure is an initial condition used
SAFETY ANALYSES in the DBA analyses to establish the maximum peak

containment internal pressure. The limiting DBAs considered
relative to containment pressure, are the LOCA and SLB.
(Ref. 1). -

The initial pressure condition used in the containment
analysis was 15.7 psia (1.0 psig). The maximum containment
pressure resulting from the worst case DBA, does not exceed
the containment design pressure, 45 psig (Ref. 1).

[The containment was also designed for an external pressure
load equivalent to 3.0 psig. The limiting negative pressure
transient is a loss of all AC power sources coincident with
extreme cold weather conditions which cool the external ;

surface of the containment vessel. The initial pressure '

condition used in this analysis was 14.5 psia. This resulted
in a minimum pressure inside containment which is within the i

design capability.] ;

Containment pressure satisfies Criterion 2 of the NRC Policy {Statement. I

I

(continued)
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Containment Prersure
B 3.6.4

BASES (continued)

LC0 Maintaining containment pressure at less than or equal to
the LC0 upper pressure limit ensures that, in the event of
a DBA, the resultant peak containment accident pressure will
remain below the containment design pressure. Maintaining
containment pressure at greater than or equal to the LC0
lower pressure limit ensures that the containment will not
exceed the design negative differential pressure following
negative pressure transients.

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of
radioactive material to containment. Since maintaining
containment pressure within limits is essential to ensure
initial conditions assumed in the accident analyses are
maintained, the LC0 is applicable in MODES 1, 2, 3, and 4.

In MODES 5 and 6, the probability and consequences of these
events are reduced due to the pressure and temperature
limitations of these MODES. Therefore, maintaining
containment pressure within the limits of the LC0 is not
required in MODES 5 or 6.

2

ACTIONS A.1 /
/

When containment pressure is not wit in the limits of the
LCO, it must be restored within 24theury. The Required
Action is necessary to return operat on to within the bounds
of the containment analysis. The 24 hour Completion Time is
based on the time required to rest' ore the containment to
within limits, the conservative assumption of the
containment analysis and minor pressure deviations expected
during normal operation.

B.1 and B.2 g ,,J$ 6p
'If containmen pressure cann e restored to within limits

within theyequiped Completion Time, the plant must be
brought to' MODE,ff where'the probability and consequences on
an even 'are minimized. To achieve this status, the plant

brought loAit lmust
within K AIours. east MODE 3 within B7 hours and toThe allowed Compfetion Times areMODE

reasonable, based on operating experience, to reach the
required plant conditions from full power conditions in an
orderly manner and without challenging plant systems.

(continued)
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Containment Pressure
B 3.6.4

BASES (continued)

SURVLiut' ICE SR 3.6.4.1 11L

REQUIREMENTS
Verifying that containment pres re s within limits ensures
that unit operation remains wi in he limits assumed in the
containment analysis. The hour requency of this SR was
developed based on operating xperience related to trending
of both containment pressure variat ions during the
applicable MODES. Furthermore,thepp4hourFrequencyis
considered adequate in view of other indications available
in the main control room, including alarms, to alert the
operator to an abnormal containment pressure condition.

REFERENCES 1. AP600 SSAR, Section 6.2, " Containment Analysis."
f

M

A
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Containment Air Temperature
B 3.6.5

B 3.6 CONTAINMENT SYSTEMS

B.3.6.5 Containment Air Temperature
i

BASES

BACKGROUND The containment structure serves to contain radioactive
material that may be released from the reactor core
following a Design Basis Accident (DBA). The containment,

average air temperature is limited during normal' operation.

to preserve the initial conditions assumed in the accident
'

analyses for a loss of coolant accident (LOCA) or steam line
break (SLB).

} The containment average air temperature limit is derived
3 from the input conditions used in the containment functional
i analyses and the containment structure external pressure |
; analyses. This LC0 ensures that initial conditions assumed I

; in the analysis of containment response to a DBA are not
violated during plant operations. The total amount of i
energy to be removed from containment by the passive ',

' containment cooling system during post accident conditions
is dependent upon the energy released to the containment due
to the event, as well as the initial containment temperature
and pressure. The higher the initial temperature, the more
energy that must be removed, resulting in higher peakA

containment pressure and temperature. Exceeding containment
design pressure may result in leakage greater than that
assumed in the accident analysis. Operation with !

containment temperature in excess of the LC0 limit violates
|

an initial condition assumed in the ac_cident analysis. 1

APPLICABLE Containment average air temperature is an initial condition
SAFETY ANALYSES used in the DBA analyses that establishes the containment

environmental qualification operating envelope for both
pressure and temperature. The limit for containment average
air temperature ensures that operation is maintained within
the assumptions used in the DBA analyses for containment
(Ref. 1).

The limiting DBAs considered relative to containment
OPERABILITY are the LOCA and SLB. The DBA LOCA and SLB are
analyzed using computer codes designed to predict the
resultant containment temperature and pressure transients.
No two DBAs are assumed to occur simultaneously or
consecutively. The postulated DBAs are analyzed with regard
to engineered safety features, assuming the loss of one DC
bus, which is the worst case single active failure,

(continued)
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Containment Air Temperature
B 3.6.5

BASES

APPLICABLE resulting in one train of the Passive Containment
SAFETY ANALYSES Cooling System (PCS) being rendered inoperable.

(continued)
The limiting DBAs for the maximum peak containment air
temperature are large break LOCA and SLB.

The initial containment ' average air temperature assumed in
the design basis analyses (Ref.1) is 120*F. The
temperature limit is used in the depressurization analyses
to ensure that the minimum pressure limit is not exceeded in
a negative pressure transient such as a loss of all AC power
coincident with extreme cold weather conditions which cool
the external surface of the containment vessel (Ref. 1).

The containment average air temperature has an effect on the
environmental qualification operating envelope for
containment. The basis of equipment qualification is to
ensure the performance of safety related equipment inside
containment (Ref. 2). Thermal analyses showed that the
equipment temperatures remained below the qualification
temperature envelope. Therefore, it is concluded that the
calculated transient containment air temperature is
acceptable.

x

The containment pressure transient is sensitive to the
initial containment air temperature. The temperature limit
is used in this analysis to ensure that in the event of an
accident the maximum containment internal pressure will not
be exceeded.

Containment average air temperature satisfies Criterion 2 of
the NRC Policy Statement.

(continued)
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Containment Air Temperature
B 3.6.5

BASES (continued)

LC0 During a DBA, with an initial containment average air
temperature less than or equal to the LCO temperature limit,
the resultant peak accident temperature is computed to
remain within acceptable limits. As a result, the ability
of containment to perform its design function is ensured. *

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of
radioactive material to containment. In MODES 5 and 6, the
probability and consequences of these events are reduced due
to the pressure and temperature limitations of these MODES.
Therefore, maintaining containment average air temperature
within the limit is not required in MODE 5 or 6.

ACTIONS A.1

When containmen average air temperature is not within the

limitoft/eL , it must be restored to within its limit

within % hour . This Required Action is necessary to
return oh Nti n to within the bounds of the containment
analysis. The F/ hour Completion Time is acceptablea

considering the sensitivity of the conservative analysis to
variations in this parameter, and provides sufficient time
to correct minor problems.

B.1 and B.2 5 35
i cannot be /If the containment average air temperat

restoredtowithinitslimitwithinth/equiredCospletioni% e, the plant must be brought to M E / where the
probability and consequences on an vent are mi imized. Toh- OcMeve is status, the plant mu be brought to at least
MODE 3 withi hours and to MODE f w'ithin J# ours. The
allowed Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems.

(continued)

h AP600 B 3.6-28 08/96 Amendment 0
AP01ueommenc\10030406 rCSO90386



_ _ . . _ _ - _ _ _ - __ ___ ._ . . _ _ _ . _ _ _ . . _ _ . _ _ _- . _ _.

Containment Air Temperature
B 3.6.5

BASES (continued)

SURVEILLANCE SR 3.6.5.1
REQUIREMENTS

Verifying that the containment average air temperature is
| within the LC0 limit ensures that containment operation
| remains within the limits assumed for the containment

analyses.- In order ta determine the containment average air
| temperature, a weighted average is calculated using

measurements taken at locations within the containment
I selected to provide a representative sample of the

associated containment atmosphere. The 24 hour Frequency of
this Surveillance Requirement is considered acceptable based
on observed slow rates of temperature increase within
containment as a result of environmental heat sources (due
to the large volume of containments). Furthermore, the
24 hour Frequency is considered adequate in view of other
indications available in the main control room, including

'
alarms, to alert the operator to an abnormal containment
temperature condition. ;

I
'

REFERENCES 1. AP600 SSAR, Section 6.2, " Containment Systems."

2. 10 CFR 50.49, " Environmental Qualification of Electric-

Equipment Important to Safety for Nuclear Power Plants."

.

'l

|
|

.g _,,,
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PCS - Operating
B .1 6.6

|

1

B 3.6 CONTAINMENT SYSTEMS

B 3.6.6 Passive Containment Cooling System (PCS) - Operating

| BASES
'

!

| BACKGROUND The PCS provides containment cooling to limit post accident
|. pressure and temperature in containment to less than the

design values. Reduction of containment pressure reduces
; the release of fission product radioactivity from

containment to the environment, in the event of a Design
| Basis Accident (DBA). The Passive Containment Cooling

System is designed to meet the requirements of GDC 38
" Containment Heat Removal" and GDC 40 " Testing of
Containment Heat Removal Systems" (Ref. 1).

The PCS consists of a 400,000 gal cooling water tank, three
headered tank discharge lines with flow restricting
orifices, and two separate full capacity discharge flow
paths to the containment vessel with isolation valves, each
capable of meeting the design bases. The isolation valves
on each flow path are powered from a separate Divickn.

Upon actuation of the isolation valves, gravity flow of
; water from the cooling water tank (contained in the shielda

| building structure above the containment) onto the upper
! portion of the containment shell reduces the containment

. pressure and temperature following a DBA. The flow of water
to the containment shell surface is initially established to
assure that the required short term containment cooling
requirements following the postulated worst case LOCA are
achieved. As the decay heat from the core b'ecomes less with
time, the water flow to the containment shell is reduced in
two steps. The change in flow rate is attained without
active components in the system and is dependent only on the

i
decreasing water level in the elevated storage tank. In
order to ensure the containment surface is adequately and
effectively wetted, the water is introduced at the center of .

the containment dome and flows outward. Weirs are placed on
,

the dome surface to distribute the water and ensure
effective wetting of the dome and vertical sides of the
containment shell.

| The path for the natural circulation of air is from the air
| intakes in the shield building, down the outside of the

baffle, up along the containment shell to the top, center

!

| (continued)
!
:

,

F
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| PCS - Operating
| B 3.6.6
;

BASES

|
| BACKGROUND exit in the shield building and is always open. Heat is |
| (continued) removed from within tne containment utilizing the steel )
! containment shell as the heat transfer surface combining I

conductive heat transfer to the water film, convective heat 1

transfer from the water film to the air, radiative heat
'

| transfer from the film to the air baffle, and mass transfer
(evaporation) of the water film into the air. As the air!

heats up and water evaporates into the air, it becomes less !!

dense than the cooler air in the air inlet annulus. This
differential causes an increase in the natural circulation i

of the air upward along the containment surface, with heated |

air / water vapor exiting the top / center of the shield |

building, i

The PCS is actuated either automatically, by a containment
High-1 pressure signal, or manually. Automatic actuation
opens the cooling water tank discharge valves, allowing

~ gravity fl?w of the cooling water onto the containment
shell. A manual actuation of the PCS requires the operator
to actuate two separate switches on the main control board

I to begin the sequence. The discharge continues until the
cooling water tank is empty.

The PCS is designed to limit post-accident pressure and-

temperature in containment to less than the design values.
Reduction of containment pressure reduces the release of
fission product radioactivity from containment to the
environment, in the event of a DBA.

The PCS is an ESF system and is designed to ensure that the -

heat removal capability required during the post accident
period can be attained.

APPLICABLE The PCS limits the temperature and pressure that could be
SAFETY ANALYSES experienced following a DBA. The limiting DBAs considered

are the loss of coolant accident (LOCA) and the steam line
break (SLB). The LOCA and SLB are analyzed using computer '

codes designed to predict the resultant containment pressure
and temperature transients. No two DBAs are assumed to
occur simultaneously or consecutively. The postulated DBAs
are analyzed with regard to containment engineered safety
features, assuming the loss of one Class IE Engineered
Safety Features Actuation Cabinet (ESFAC) Division, which is

!

j (continued)

i
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PCS - Operating
8 3.6.6

i BASES

|

| APPLICABLE- the worst case single active failure and results in one PCS 1

| SAFETY ANALYSES flow path being inoperable. !

(continued) .

The analysis and evaluation show that, under the worst case |
scenario, the highest peak containment pressure meets design ,

,

. limits. The analyses and evaluations assume a core level of
| 1933 MWt, one passive containment cooling water flow path ;

operating, and initial (pre-accident) containment conditions ,

of 120*F and 1.0 psig. The analyses also assume a response !
| time delayed initiation in order to provide conservative !

peak calculated containment pressure and temperature j
responses.

The modeled PCS actuation from the containment analysis is |

based upon a respons,c time associated with exceeding the
containment High pressure setpoint to achievement of full
flow (Ref. 4).

|
The PCS satisfies Criterion 3 of the NRC Policy Statement.

LC0 During a DBA, one passive containment cooling water flow
path is required to maintain the containment peak pressure.

and temperature below the design limits (Ref. 4). To ensure
that this requirement is met, two passive containment
cooling water flow paths must be OPERABLE. Therefore, in
the event of an accident, at least one flow path operates,
assuming the worst case single active failure occurs.

.

The PCS includes a cooling water tank, valves, piping, .

instruments and controls to ensure an OPERABLE flow path |

capable of delivering water from the cooling water tank upon
an actuation signal. An OPERABLE flow path consists of
either the normally closed air operated valve capable of '

automatically opening or the air operated valve
administratively open and the motor operated valve closed
and capable of automatically opening.

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of
radioactive material to containment and an increase in
containment pressure and temperature requiring the operation
of the PCS.

i

!

(continued)
:
t

I
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B 3.6.6

!

L BASES

i

| APPLICABILITY During shutdown the PCS may be required to remove heat
(continued) from containment. The requirements in MODES 5 and 6 are

specified in LCO 3.6.7, Passive Containment Cooling System'

| (PCS) - Shutdown. |

!

|

ACTIONS A.1

|
With one passive containment cooling water flow path
inoperable, the affected flow path must be restored to
OPERABLE status within 72 hours. In this degraded
condition, the remaining flow path is capable of providing.
greater than 100% of the heat removal needs after an .

accident. The 72 hour Completion Time was chosen in light
of the remaining heat removal capability and the low
probability of DBA occurring during this period.

| B.1 g,
,

.

If the cooling water tan is inoperable, it must be restored'
;

'

to OPERABLE status within 24 hours. The tank may be
declared inoperable hue to low water level or temperature

a out of limits. The W hour Completion Time is reasonable ;

based on the remaining heat removal capability of the system
and the availability of cooling water from alternate
sources.

- - - - . . - . - - . .-_ ~O~

C. .
,

'

o cool ng water flo\w paths inoperable, a\ction must beWith -

l taken to sres' tore one flow path to OPERABLE status'within
!8 hours. Without cooling water,' heat transfer from the
containment'shell is severely limited. In this condition
the only available cooling water is from.consafety related,
alternate sources. The 8 hour Completion Time provides time
to mnke minor repairs and minimizes ,the probability of an
accidentoccurringpichrequirescbntainment. cooling. . ,,

(continued)
L

|
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| PCS - Operating
!

B 3.6.6
1

BASES

C-
ACTIONS /.1 3

(continued) /
If any of the Required ions and associated Completion
Times for Condition A, r are not met, o if the LC0 is,

not met for reasons other thanf onditions Ay Y, the
I

plant must be brought to MODE M where the probability and
6- consequences,on an event are minimized. To achieve this ;

status, the plaw must be brought to at least MODE 3 within '

6g hours and to MOD # within J't hours. The allowed |

Completion Times are reasonable, based on operating
| experience, to reach the require plant conditions from full
j power conditions in an orderly nanner and without

;' llenging plant systems. The extended interval to reach .:

5 MOD A allows additional time and is reasonable when
; considering that the driving forde for a release of

|'

radioactive material from the Rehetor Coolant System is !

reduced in MODE 3. /,

BT

SURVEILLANCE SR 3.6.6.1
REQUIREMENTS

j

This surveillance requires verification that the cooling |
i

|
A water temperature is within the limits assumed in the

accident analyses. The 24 hour Frequency is adequate to!

! identify a temperature change that would approach the
.

|

| temperature limit and has been shown to be acceptable in |'

similar applications. '

SR 3.6.6.2
! Verification that the cooling water volume is above the
! required minimum ensures that a sufficient supply is
; available for containment cooling. Since the cooling water

volume is normally stable and low level is indicated by a:

; main control room alarm, a G4-hmn- Frequency is appropriate
and has been shown to be acceptabl through operatingi

| experience in similar applications.s
i % y any
| SR 3.6.6.3
l

Verifying the correct alignment of power operated, and
automatic valves, excluding check valves, in the Passive
Containment Cooling System provides assurance that the
proper flow paths exist for system operation. This SR does
not apply to valves that are locked, sealed, or otherwise

(continued)
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PCS - Operating |

B 3.6.6

BASES

| .

SURVEILLANCE ),R 3.6.6.3 (continued)
REQUIREMENTS

secured in position since these were verified to be in the i<

! correct positions prior to being secured. The 24 heni 38 Pd Y |
Frequency is based on the availability of control room i

'

| instrumentation to verify valve position.

| SR 3.6.6.4
;

This SR requires verification that each automatic isolation
valve actuates to its correct position upon receipt of an
actual or simulated actuation signal. This Surveillance is
not required for valves that are locked,. sealed, or
otherwise secured in the required position under
administrative controls. The Frequency is in accordance
with the Inservice Testing Program.

SR 3.6.6.5

This SR requires verification that the air flow path from
the shield building annulus inlet to the exit is
unobstructed and that the inspection ports in the air baffle
are closed ensuring that the heat removal capability is
maintained. Although there are no anticipated mechanisms*

which.would cause air flow path obstruction and the effect
of an open inspection port is very small, it is considered |
prudent to verify this capability every 24 months.

SR 3.6.6.6

This SR requires performance of a Passive Containment
Cooling System test to verify system capabilities such as
the gravity flow rate. The system performance test
demonstrates that the containment cooling capability assumed
in accident analyses'is maintained. Although the likelihood
that system performance would degrade with time is low, it
is considered prudent to periodically verify system
performance. The Frequency is in accordance with the e s7e m

LE6/et Inservice Testing Program. >

(continued)
I
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PCS - Operating
B 3.6.6

| BASES (continued)

l

REFERENCES 1. 10 CFR 50, Appendix A, " General Design Criteria for
i Nuclear Power Plants."
|
'

2. 10 CFR 50, Appendix K, "ECCS Evaluation Models."

3. AP600 SSAR, Chapter 15, " Accident A':alysis."
|

4. AP600 SSAR, Chapter 6.2, " Containment Systems."

.

|

|
,

i

i.
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PCS - Shutdown
B 3.6.7

; B 3.6 CONTAINMENT SYSTEMS

B 3.6.7 Passive Containment Cooling System (PCS) - Shutdown

BASES

.

BACKGROUND- A description of the PCS is provided in the Bases for
LCO 3.6.6, " Passive Containment Cooling System - Operating."

APPLICABLE The PCS limits the temperature and pressure that could be
SAFETY ANALYSES experienced following a Design Basis Accident (DBA). The

limiting DBAs considered during shutdown are the loss of
decay heat removal and loss of shutdown margin events.

For shutdown events, the Reactor Coolant System (RCS)
sensible and decay heat removal requirements are reduced as

,

compared to heat removal requirements for MODE 1, 2, 3, or 4
events. Therefore, the shutdown containment heat removal
requirements are bounded by analyses of MODE 1, 2, 3, and 4
events. A discussion of MODE 1, 2, 3, and 4 DBAs is
provided in the Bases for LC0 3.6.6, " Passive Containment
Cooling System (PCS) - Operating."

.

The PCS satisfies Criterion 3 of the NRC Policy Statement.,

LC0 For postulated shutdown events, one passive containment
! cooling water flow path is required to provide the required

containment heat removal capability. To ensure that this
requirement is met, two passive con ~tainment cocling water
flow paths must be OPERABLE. Therefore, in the event of an>

accident, at least one flow path operates, assuming the
worst case single active failure occu,rs.

,

The PCS includes a cooling water tank, valves, piping,*

instruments and controls to ensure an OPERABLE flow path
capable of delivering water from the cooling water tank upon
an actuation signal.

(continued)

i
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PCS - Shutdown
B 3.6.7.

BASES (continued),.

APPLICABILITY In MODE 5 following (100] hours beyond entry into MODE 3,
-

the reactor decay heat is significantly reduced. The decay
and' sensible heat levels at this time can be removed from
containment via the PCS with air cooling alone. Wetting the

,

containment vessel via the cooling system is not' required.
Time periods beyond the [100] hours limit will permit
adequate time for maintenance of the storage tank and water

* delivery system. Limited maintenance on the air flow path
; or containment shell can be performed without affecting
j system operability.

The PCS requirements in MODES 1, 2, 3, and 4 are specified
in LCO 3.6.6, Passive Containment Cooling System (PCS) -

*

',

Operating.
.

;-
i ACTIONS A.1
i

With one passive containment cooling water flow path
; inoperable, the affected flow path must be restored to

OPERABLE status within 72 hours. In-this degraded'

: condition, the remaining flow path is capable of providing
greater than 100% of the heat removal needs after an-

.

accident. The 72 hour Completion Time was chosen in light.

of the remaining heat removal capability and the low
probability of DBA occurring during this period.

B.14

! If the cooling water tank is inoperable, it must be restored
! to OPERABLE status within 24 hours. The tank may be

declared inoperable due to low water level or temperature
; out of limits. The 24 hour Completion Time is reasonable
4 based on the remaining heat removal capability of the system

and the availability of cooling water from alternate'

sources.
4 -

C.1
_ _

With twohooling water flow phths inoperable, ahion must be~
taken to restore one flow path to OPERABLE status within
8 hours. Without cooling. water, heat transfer from the
containment shell is Jeverely limited. In is Condition
ti)e only available r6oling water is froe onsafety related,

,

(continued)
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'

PCS - Shutdown |

| B 3.6.7
|

| BASES

i

ACTIONS 7 C.1/\(continued)
' N/| s

a nernate so s. ine B B Co;npletion Time-pcavides timfe ,
'

t,o niake mino r its and minim s the probability of an' !-

&ccide 4 ocdurring Which pequires c tainsnint cooling. [
- ,1

~

Cg,1 l

Action must be initiated if any of the Requir Actions and
associated Completion Times for Condition A, B, r JK are not

i

met, or if the LCO is not met for reasons other an ;

Conditions A, %DD Y. If in MODE 5 with the RCS open |
and/or pressurizer level not visible, action must be
initiated, immediately, to increase the RCS level to a
visible pressurizer level and to close the RCS so that the
PRHR HX operation is available. If in MODE 6 with the upper
internals in place and/or the refueling cavity less than
full, action must be initiated, immediately, to increase the
refueling cavity level to full with the upper internals
removed. In both cases, the time to RCS boiling is I
maximized by maximizing the RCS inventory and maintaining
RCS temperature as low as practical. Additionally, action |
to suspend positive reactivity additions is required to
ensure that the shutdown margin is maintained. Sources of-

positive reactivity addition include boron dilution, j
withdrawal of reactivity control assemblies, and excessive '

cooling of the RCS.

These Actions place the plant in a condition which maximize
the time to actuation of the Passive Containment Cooling
System, thus providing time for repairs or application of
alternative cooling capabilities.

SURVEILLANCE SR 3.6.7.1
REQUIREMENTS .

The LC0 3.6.6 Surveillance Requirements (SR 3.6.6.1 through
3.6.6.8) are applicable. The Frequencies associated with
each specified SR are applicable. Refer to the
corresponding Bases for LC0 3.6.6 for a discussion of each
SR.

i

REFERENCES None.
1
i

i

h

|
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Containment Penetrations i

B 3.6.8

B 3.6 CONTAINMENT Sysre m 5
;

B 3.6.8 Containment Penetrations

|
BASES )

'

- 1

BACKGROUND Containment closure capability is required during shutdown. i

operations when there is fuel inside containment. |
Containment closure is required to maintain within
containment the cooling water inventory. Due to the large

i
volume of the IRWST and the reduced sensible heat during '

shutdown, the loss of some of the water inventory can be
accepted. Further, accident analyses have shown that
containment closure capability is not required to meet
offsite dose requirements. Therefore, containment does not
need to be leak tight as required for MODES 1 through 4.

In MODES 5 and 6, the LC0 requirements are referred to as
" containment closure" rather than " containment OPERABILITY."
Containment closure means that all potential escape paths ,

are closed or capable of being closed. Since there is no I
requirement for containment leak tightness, compliance with
the Appendix J leakage criteria and tests are not required.

In Modes 5 and 6, there is no potential for steam releaseA
,

into the containment immediately following a accident.
Pressurization of the containment could only occur after
heatup of the IRWST due to PRHR HX operation (MODE 5 with |
RCS intact) or after heatup of the RCS with direct venting I

,

to the containment (MODE 5 with reduced RCS inventory or
MODE 6 with the refueling cavity not fully flooded) or after
heatup of the RCS and refueling cavity (MODE 6 with
refueling cavity fully flooded). The time from loss of
normal cooling until steam release to the containment for
these different MODES is shown in Figure B 3.6.8-1 as a
function of time after shutdown. Because local manual
action may be required to achieve containment closure it is
assumed that the containment hatches, air locks and .

penetrations must be closed prior to steaming into
, ,

containment.!

The containment equipment hatches, which are part of the
containment pressure boundary, provide a means for moving
large equipment and components into and out of containment.
If closed, the equipment hatch must be held in place by at
least (four] bolts. Good engineering practice dictates that
the bolts required by this LC0 be approximately equally
spaced. Alternatively, if open, each equipment hatch can be |

(continued)
,

1
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Containment Penetrations
B 3.6.8

BASES

BACKGROUND installed using a dedicate. set of hardware, tools and
(continued) equipment. A self-containt power source is provided to

drive each-hoist while lowt :ng the hatch into position.
Large equipment and com,one is may be moved through the
hatches as long as they a ce removed and the hatch closed
prior to steaming into the containment.

| The containment air locks, which are also part of the
| containment pressure boundary, provide a means for personnel

access during MODES 1, 2, 3, and 4 unit operation in
accordance with LCO 3.6.2, " Containment Air Locks." Each
air lock has a door at both ends. The doors are normally
interlocked to prevent simultaneous opening when containment
OPERABILITY is required. During periods of unit shutdown
when containment closure is required, the door interlock

| mechanism may be disabled, allowing both doors of an air
! lock to remain open for extended periods when frequent
! containment entry is necessary. Temporary equipment

connections (e.g., power or communications cables) are
permitted as long as they can be removed to allow
containment closure prior to steaming into.the containment.

Containment spare penetrations which also provide a part of
| the containment boundary provide for temporary support*

services (electrical, I&C, air, and water supplies) during
MODES 5 and 6.- Each penetration is flanged and normally
closed. During periods of plant shutdown, temporary support
systems may be routed through the penetrations; temporary
equipment connections (e.g., power or communications cables)
are permitted as long as they can be removed to allow '

containment closure prior to steaming into the containment.
,

| The spare penetrations must be closed or, if open, capable
! of closure prior to reaching boiling conditions within

reactor coolant inventory.

Containment penetrations, including purge system flow paths,
,

| that provide direct access from containment atmosphere to
'

outside atmosphere must be isolated or isolatable on at
least one side. Isolation may be achieved by an OPERABLE '

automatic isolation valve, or by a manual isolation valve,
blind flange, or equivalent. Equivalent isolation methods

,

; must be approved and may include use of a material that can
provide a temporary, atmospheric pressure, ventilation-
barrier for the other containment penetrations (Ref. 1).

!
i

(continued)s
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Containment Penetrations
B 3.6.8

BASES (continued)

APPLICABLE For postulated shutdown events in MODES 5 and 6, RCS
SAFETY ANALYSES heat removal is provided by either passive residual heat ' I

removal (PRHR) or IRWST injection and containment sump )
recirculation. To support RCS heat removal, containment |
closure is required to limit the loss of the cooling water
inventory from containment. I

Containment penetrations satisfy Criterion 3 of the NRC
Interim Policy Statement.

LCO This LC0 limits the loss of cooling water inventory in
containment to assure continued coolant inventory by
limiting the potential escape paths for water released
within containment. * Penetrations closed in accordance with

'

these requirements are not required to be leak tight. i
|

The LC0 requires any penetration providing direct access !

from the containment atmosphere to the outside atmosphere to l

be closed or capable of being closed prior to steaming into !

the containment. .The equipment hatches may be open; ;

however, the hatches shall be clear of obstructions such
ithat capability to close the hatch within the indicated timea '

period is maintained. The hardware, tools, equipment and |
power sources necessary to install the hatches shall be !
available when the hatch is open. Both doors in each I

containment airlock may be open; however, the airlocks shall
be clear of obstructions such that the capability to close
at least one door within the indicated time period is -

maintained. Containment spare penetrations may be open;
however, the penetrations shall be capable of being closed
within the indicated time period. Direct access
penetrations shall be closed by at least one manual or
automatic isolation valve, blind flange or equivalent, 'or
capable of being closed by at least one valve actuated by a
containment isolation signal. Figure B 3.6.8-1 provides the,

acceptable required closure times for various modes and
conditions. -

(continued)
s
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| Containment Ptnetrations
B 3.6.8

BASES

APPLICABILITY The containment penetration requirements are applicable
during conditions for which the primary radety related core
cooling and boration capabilities are prcvided by-IRWST or
injection or PRHR - MODES _5 and 6. The capability to close |
containment is required to ensure that the cooling water3

inventory is not lost in the event of an accident.

In MODES 1, 2, 3, and 4, containment penetration
requirements are addressed by LCO 3.6.1.

!

ACTIONS A.1

I If the containment equipment hatches, air locks, or any
| containment penetration that provides direct access from the

containment atmosphere to the outside atmosphere is not in
the required status, including the containnient isolation
function not capable of actuation when automatic isolation
valves are open, the penetration (s) must be restored to the

L required status within I hour.

B.1 and B.2
L .

| If Required Action A.1 is not completed within I hour or the
LCO is not met for reasons other than Condition A, action

| must be taken to minimize the probability and consequences
of an accident.

In MODE 5, action must be initiated, immediately, to be in
MODE 5 with a visible level in the pressurizer and to close
the RCS so that the PRHR HX operation is available. In

! MODE 6, action must be initiated, immediately, to be in
MODE 6 with the upper internals removed and the refueling

I cavity full. The time to RCS boiling is maximized by'

maximizing RCS inventory, and allowing PRHR HX operation.
Additionally, action to suspend positive reactivity.
additions is required to ensure that the shutdown margin is
maintained. Sources of positive reactivity addition include
boron dilution, withdrawal of reactivity control assemblies,
and excessive cooling of the RCS.

!
!

(continued)
i
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Containment Penetrations
B 3.6.8

| BASES

l

SURVEILLANCE SR 3.6.8.1
REQUIREMENTS

This Surveillance demonstrates that each of the containment i

Ipenetrations required to be in its closed position is in
that position. The Surveillance on the open purge and
exhaust valves will demonstrate that the valves are not
blocked from closing. Also the Surveillance will
demonstrate that each valve operator has motive power, which j

will ensure that each valve is capable of being closed by an '

OPERABLE automatic containment purge and exhaust isolation
| signal. Open containment spare penetrations shall be
| verified capable of being closed prior to RCS boiling by I

| removal of obstructions and installation of the flange or by .I
: other closure means which will limit loss of the cooling
' water inventory from containment.

The Surveillance is performed every 7 days. The i

Surveillance interval is selected to ensure that the
required penetration states is maintained during shutdown
inspections, testing, and maintenance.

,

|

; i

:

'

!
|

|
|

|

i

(continued)
.
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!Containment Penetrations
^ B 3.6.8

BASES

SURVEILLANCE SR 3.6.8.2
REQUIREMENTS

(continued) Each of the two equipment hatches is provided with a set of
hardware, tools, equipment, and self-contained power source
for moving the hatch from its storage location and
installing it in the opening. The required set of hardware
and tools shall be visually inspected to ensure that they
can perform the required functions. The equipment and power
source shall be inspected and/or operated as necessary to
verify that the hatch can be installed. The power source
shall be verified as containing sufficient energy to install
the hatch from the storage location.

The 7 day Frequency is adequate considering that the
hardware, tools, equipment, and power sources are dedicateo
to the associated equipment hatch and not used for any other
functions.

The SR is modified by a Note which only requires that the
surveillance be met for an open equipment hatch. If the
equipment hatch is installed in positicn, then the
availability of the means to install the hatch is not
required.

:

SR 3.6.8.3

This Surveillance demonstrates that at least one valve in
each open penetration actuates to its isolation position on
manual initiation or on an actual or simulated containmentisolation signal. The Frequency is in accordance with the ,

Inservice Testing Program. The OPERABILITY requirements for
the Containment Isolation function are specified in
LC0 3.3.2.

REFERENCES 1. GPU Nuclear Safety Evaluation L -0002000-001, Rev. O,
May 20, 1988.

2. FSAR, Section [15.4.5].

3. NUREG-0800, Section 15.7.4, Rev. 1, July 1981.
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pH Adjustment
B 3.6.9

8 3.6 CONTAINMENT-

B 3.6.9 pH Adjustment

BASES'

.

BACKGROUND The Passive Core Cooling System (PXS) includes two pH' adjustment baskets which provide adjustment of the pH of the
water in the containment following an accident where the,

| containment ficads.

! Following an accident with a large release of radioactivity,
the containment pH is automatically adjusted to between 7.0

' er.d 9.5, to enhance iodine retenti)n in the containment
j water. Chemical addition is necesu ry to counter the

affects of the boric acid contained in the safety injection
4 gg sucol $ The desired pH values significantly reduces

formation of elemental iodine in the containment water,
which reduces the equeoes production of organic iodine and,

; the total airborne iodine in the containment. This pH
adjustment is also provided to prevent stress corrosion

: cracking of safety related containment components during
.i long-term cooling.

Granular trisodium phosphate (TSP) contained in baskets-

provides a passive means of pH control for such accidents.
These baskets'are located inside containment at an elevation

j that is below the floodup level. Natural recirculation of
water inside the containment driven by the core decay heata

provides mixing to achieve a uniform pH. Crystalline TSP
(Na,P0 -12H O) is initially loaded into the baskets because it4 2

is hydrated and will undergo less physical rd ;bc /.

change than would anhydrous Na,PO, as a result of the
humidity inside containment.

|

1

APPLICABLE In the event of a Design Basis Accident (DBA), iodine may be
SAFETY ANALYSES released from the fuel to containment. To limit this iodine

release from containment, the pH of the water in :he
containment sump is adjusted by the addition of TSP.
Adjusting the sump water to neutral or alkaline pH will
augment the retention of the iodine, and thus reduce the
iodine available to leak to the environment.

pH adjustment satisfies Criterion 3 of the NRC Policy
,

Statement.

(continued)
,
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' AP600
BASES 3.6.9

!

INSERT PAGE 3.6 47
| -

. . . and acids produced in the post LOCA environment (nitric acid
from the irradiation of water and air and hydrochloric acid from
irradiation and pyrolysis of electric cable insulation).

w

I
-

|

l
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pH Adjustment
B 3.6.9

BASES (continued),

L
j

LC0 The requirement to maintain the pH adjustment baskets
OPERABLE with the required volume of TSP assures that for :

!DBA releases of iodine into containment, the pH of the '

containment sump will be adjusted to enhance the retention |
of the iodine.

( A required volume is specified instead of mass because it is
not feasible to weigh the TSP in the containment ~The
minimum required volume is based on the manufactured density
of TSP. This is conservative because the density of TSP may
increase after -installation due to compaction.

APPLICABILITY In MODES 1, 2, 3, and 4 a DBA could cause release of
radioactive iodine to containment requiring pH adjustment.
The pH-adjustment baskets assist in reducing the airborne
iodine fission product inventory available for release to

|
the environment.

In MODES 5 and 6, the probability and consequences of these
,

events are reduced due to the pressure and temperature'

limitations of these MODES. Thus, pH adjustment is not |

required to be OPERABLE in MODES 5 and 6.a

I

.

ACTIONS A.1

If the TSP volume in the baskets is not within limits, the
iodine retention may be less than that assumed in the
accident analysis for the limiting DBA. Due to the.very low
probability that the volume of TSP may change, the
variations is expected to be minor such that the required
capability is substantially available. The 72 hour
Completion Time for restcration to within~ limits is
consistent with times applied to minor degradations of ECCS .

parameters.
.

B.I and B.2 ,5

If the Required Actions and associated Comp n Times are
not met, the plant must be brought to- MODE / where the
probability and consequences on an event are minimized. To
achieve this status, the plant must be brought to at least a

(continued)
;

!
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pH Adjustment l
B 3.6.9 l

.

BASES

|
*

ACTIONS B.1 and B.2 (continued) !

MODE 3withinkhoursandtoMODEwithin hours. The
allowed Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems. !

I M BAX '-b 1

b
i

SURVEILLANCE SR 3.6.9.1 !
REQUIREMENTS .

This surveillance requires that a visual inspection be
performed of the pH adjustment baskets to verify that the
total volume of TSP is greater than the minimum specified.
This inspection is required to ensure that leaks inside
containment have not sprayed on the baskets and caused TSP
dissolution. The probability of dissolution of the TSP
during normal plant operation is very low because of the
location and design of the basxets. The 24 month Frequency
is consistent with frequencies applied to this type of
design in operating plants.

"
rWS[A7-+ |9

o

AEFERENCES None.

l

|
1

-

1

|

|
1

1

|
.
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BM ES 3.6.9 ;
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INSERTS PAGE 3.6 49

A. An alternative to cooling the plant to MODE 5 conditions is
to verify within a Completion Time of 84 hours that 50% of !

,

the required TSP voltme is available while in MODE 3. The
reduced TSP volume is adequate for MODE 3, considering that ,

the required volume is based on severe accident conditions 1

and that no MODE 3 DBAs are predicted to result in a
significant fission product release.<

- w

B. The TSP is also known to degrade into sodium carbonate from
exposure to carbon dioxide gas. The measured volume of TSP
must be adjusted to compensate for any chemical degradation

,
' of the TSP. The required volume specified in SR 3.6.9.2

assumes the volume is 100% TSP and water as indicated in the ,

chemical formula, Na P0,lly tested to establish the actualA representative sample of-)12 H 0.
theTSPmustbechemica

2

i

TSP basket content by volume.*

The volume limit specified in the surveillance is about 10%
above the amount required to adjust the >H to a 7.0 and

.
provides assurance that degradation whic1 might occur during
the surveillance interval will not reduce the volume of TSP'
below the minimum assumed.

.

.

*



;, - - -- --

- rassee autocataiyuc nyorogen nm.uneum
3.6.10

3.6 CONTAINMENT SYSTEMS

3.6.10 Passive Autocatalytic Hydrogen Recombiners

LCO 3.6.10 Two passive autocatalytic recombiners (PARS) shall be OPERABLE.

APPLICABILITY: MODES 1 and 2. .

ACTIONS

CONDITION REOUIRED ACTION COMPLETION TIME

.

A. One PAR inoperable. A.1 ------NOTE-----
LCO 3.0.4 is not applicable.

. .

. Restore one PAR to OPERABLE 7 days |
status, i.

|

|
|

B. Two PARS inoperable. B.1 Verity by administrative means 1 hour

that the hydrogen control (
function is maintained. AND

-

Once per 12 hours
thereafter

'

AND

B.2 Restore one PAR to OPERABLE 72 hours

status.
.

C. Required Action and C.1 Be in MODE 3. 8 hours

associated Completion Time

not met.

1

.

bAP600 3.61 03/97 Of8ft
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Passiva Autocatalytic Mycrogen Hecomoiners ,

3.6.10

SURVEILLANCE REQUIREMENTS
l

SURVEILLANCE FREQUENCY !

)

SR 3.6.10.1 Visually examine each PAR enclosure and ensure in accordance with

there is no o'struction or blockage of the inlets or the Inserviceo

outlets in accordance with the Inservice Testing Testing Program

Program.

i

SR 3.6.10.2 Perform a surveillance bench test on a specimen in accordance with

removed from each PAR in accordance with tne the Inservice .I

Inservice Testing Program. Testing Program

I
1

w

-

0

I
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i Passive Autocatalytic Hyorogen Recomoiners
B 3.6.10

B 3.6 CONTAINMENT SYSTEMS
.

B 3.6.10 Passive Autocatalytic Hydrogen Recombiners

BASES

BACKGROUND The function of the hydrogen passive autocatalytic recombiners (PARS)is to

eliminate the potential breach of containment due to an uncontrolled hydrogen-
oxygen reaction.

PARS are required to reduce the hydrogen concentration in the containment

following a loss of-coolant accident (LOCA). The PARS accomplish this by .

recombining hydrogen and oxygen to form water vapor. The PARS are self
initiated in the pr 4.ence of hydrogen.

,

Two 100 percent capacity independent passive autocatalytic recombiners are
provided. The PARS are passive devices which contain no moving parts and do,

L not need electrical power or any other support system. Recombination is

I accomplished by the attraction of oxygen and hydrogen molecules to the surface
of the catalyd. The two gases are comoined to form water vapor via an
exothermic reaction. The heat produced by the reaction causes the air to risea,

| within the enclosure by natural convection. As it rises, replacement air is drawn
! into the. PAR through the bottom, and is exhausted through the chimney where the ;

| hot gases mix with the containment atmosphere. The device is a molecular

| diffusion finer, not a fixed bed particle filter, and thus the open flow channels are

| not susceptible to fouling. A single PAR is capable of maintaining the hydrogen

| concentration in containment below the 4.0 volume percent (v/o) flammability limit
! following a DBA. Since PARS are not subject to single failure, the second PAR is

installed as a spare and provides the ability to continue operations for a limited
time, in the event one PAR is declared inoperable. The PARS will operate
following any accident which results in hydrogen generation, independent of the
availability of offsite or onsite power.

|

APPLICABLE The PARS provide for the capability of controlling the bulk hydrogen
SAFETY ANALYSES in containment to less than the lower flammable concentration of 4.0 v/o following

|
a DBA. This control would prevent an uncontrolled hydrogen bum, thus ensuring
the containment pressure and temperature assumed in the analysis are not
exceeded. The limiting DBA relative to hydrogen generation is a LOCA.

| (continued)
:

i
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'

B 3.6.10

BASES (continued)

APPLICABLE Hydrogen may accumulate in containment following a LOCA as a result of:

SAFETY ANALYSES

(continued) a. A metal steam reaction between the zirconium fuel rod cladding and the
reactor coolant;

b, Radiolytic decomposition of water in the Reactor

Coolant System (RCS) and the containment sump;

Hydrogen in the RCS at the time of the LOCA (i e., hydrogen dissolved in thec.
reactor coolant and hydrogen gas in the pressurizer vapor space); or

d. Corrosion of metals exposed to the post accident environment.

To evaluate the potential for hydrogen accumulation in containment following a
LOCA, the hydrogen generation is calculated as a function of time following the
initiation of the accident. Conservative assumptions are used to maximize the

amount of hydrogen calculated. As such, the PARS are designed to control an
amount of hydrogen generation in containment considerably in excess of the
amount that would be expected from the limiting DBA LOCA.

2

Based on the conservative assumptions used to calculate the hydrogen
~ concentration versus time after a LOCA, the hydrogen concentration in the primary

containment would reach 3.5 v/o about 20 days after the LOCA and 4.0 v/o about

8 days later if no recombiner was functioning (Ref. 2).

The PARS are designed such that, with the conservatively calculated hydrogen

generation rates discussed above, a single PAR is capable of limiting the peak
hydrogen concentration in containment to less than 4.0 v/o (Ref.1)

The PARS satisfy Criterion 3 of the NRC Policy Statement. !

LCO Two PARS must be OPERABLE. Since the PARS are not subject to a worst case

single active failure, one PAR is, in effect, an installed spare, thus allowing
continued operation in accordance with Action A, in the event one PAR is

determined to be inoperable.

(continued)

|
|
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B 3.6.10

BASES (continued);

!

|

LCO Operation with at least one PAR ensures that the post LOCA

(continued) hydrogen concentration can be prevented from exceeding the flammability limit.

I

APPLICABILITY in MODES 1 and 2, the PARS are required to control the hydrogen concentration
within containment below its flammability limit of 4.0 v/o.

l

in MODES 3 and 4, both the hydrogen production rate and the total hydrogen
'

| produced after a LOCA would be less than that calculated for the DBA LOCA.

|
Also, because of the limited time in these MODES, the probability of an accident i

i requiring the PARS is low. Therefore, the PARS are not required in MODE 3 or 4.

In MODES 5 and 6, the probability and consequences of a LOCA are low due to
I

- the pressure and temperature limitations in these MODES. Therefore, PARS are
not required in these MODES.

| .

'
.

ACTIONS 61,m

With one PAR inoperable, the inoperable PAR must be restored to OPERABLE

status within 7 days. In this condition, the remaining OPERABLE PAR is capable
of performing 100% of the hydrogen control function. The 7 day Completion Time
is based on the ability to perform the safety function and that no single failure of

| the remaining PAR is postulated. The Completion Time is further supported by

| the low probability of the occurrence of a LOCA that would generate hydrogen in !

| amounts capable of exceeding the flammability limit, and the length of time after
the event that operator action would be required to prevent hydrogen
accumulation from exceeding this limit.

|

|
Required Action A.1 is modified,by a Note which states the provisions of LCO
3.0.4 are not applicable. As a result, a MODE change is allowed when one PAR'

|
is inoperable. This allowance is provided because the remaining OPERABLE

! PAR is fully capable of performing the safety function, the probability of the

| occurrence of a LOCA that would generate hydrogen in amounts capable of

exceeding the flammability limit is low, the remaining OPERABLE PAR is not |

(continued)

.

'

@AP600 B 3.6 3 03/97 Dratt
. .. . ,

.

.. ,. - , . - .- -- . _ - -



e m n e m _ ,,,~ ..,... e ... ~ ...........

B 3.6.10

BASES

ACTIONS AJ. (continued)

subject to a single failure and the length of time after a postulated LOCA before
operator action would be required to prevent exceeding the flammability limit. .

B.1 and B.2

With two PARS inoperable, the ability to perform the hydrogen control function via
altamate capabilities must be verified by administrative means within 1 hour. The
attemate hydrogen control capabilities are provided by the containment Hydrogen
Ignitor System. The 1 hour Completion Time allows a reasonable period of time
to verify that a loss of hydrogen contral function does not exist. In addition, the
attemate hydrogen control system capability must be verifed once per 12 hours
thereaftu to ensure its continued availability. Both the initial verification and all
subsequent verifications may be performed as an administrative check, by
examining logs or other information to determine the availability of the attemate
hydrogen control system. It does not mean to perform the Surveillances needed
to demonstrate OPERABILITY of the attemate hydrogen control system, if the

ability to perform the hydrogen control function is maintained, continued operation,
is permitted with two PARS inoperable for up to 72 hours. 72 hours is a
reasonable time to allow two PARS to be inoperable because the hydrogen control
function is maintained and because of the low probability of the occurrence of a
LOCA that would generate hydrogen in the amounts capable of exceeding the
flammability limit.

la
'

GJ.

If the inoperable PA cannot be restored to O LE status within the
required Compie ' Time, the plant must be brought a MODE in which the

LCO does not y. To achieve this status, the plant m t be brought to at least
MODE 3 within ours. The allowed Completion Time ofA hours is reasonable,
based on operating experience to reach MODE 3 from full power conditions in an
orderly manner and without challenging plant systems.

(continued)
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Eassive Autocatalytic Myofogen Mecomoiners

B 3.6.10

|
|

|
BASES (continued)

!

|

SURVEILLANCE SR 3.6.10.1
REQUIREMENTS |

This Surveillance Requirement ensures there are no physical obstructions to air
flow that could affect recombiner operation. A visualinspection of each PAR is
sufficient to verify that there is no obstruction or blockage of the inlets or outlets.
The Surveillance Frsquency is in accordance with the Inservice Testing Program.

SR 3.6.10.2

This Surveillance Requirement requires removal and testing of r specimen sample
from each of the PARS, and it subjects the sample to bench tests to confirm
continued satisfactory performance. The bench test measures the air temperature
increase due to exposure of the catalyst to a known air / hydrogen sample, and it
demonstrates that the catalyst continues to be operable. The Surveillance |

Frequency is in accordance with the Inservice Testing Program and takes in to
account the test data available for PARS, and the low probability of catalyst

poisoning.

a
,

REFERENCES 1. AP600 SSAR, Section 6.2.4, ' Containment Hydrogen Control Systems.'
|

'

2. Regulatory Guide 1.7, Rev.1.

.

|

|

e

I
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Main Steam Safety Valves (MSSVs)
,

B 3.7.1
|

B 3.7 PLANT SYSTEMS
|

B 3.7.1 Main Steam Safety Valves (MSSVs)

|
|

| BASES )
1

BACKGROUND The primary purpose of the MSSVs is to provide overpressure |
protection for the secondary system. The MSSVs also provide i
protection against overpressurizing the reactor coolant
pressure boundary (RCPB) by providing a heat sink for the i

removal of energy from the Reactor Coolant System (RCS) if
| the preferred heat sink, provided by the Condenser and
; Circulating Water System, is not available.

! Three MSSVs are located on each main steam header, outside
,

containment, upstream of the main steam isolation valves, as I

described in Reference 1. The MSSV design includes !
staggered setpoints, as shown in Table 3.7.1-2 of the l
specification, so that only the needed valves actuate.
Staggered setpoints reduce the potential for valve
chattering that is due to steam pressure insufficient to
fully open the valves following a turbine-reactor trip.

:

APPLICABLE The design basis for the MSSVs comes from Reference 2 and
SAFETY ANALYSES its purpose is to limit the secondary system pressure to 1

110% of design pressure under any system upset or emergency j
conditions. This design basis is sufficient to cope with 4

any anticipated operating occurrence (A00) or accident con-
sidercd in the Design Basis Accident (DBA) and transieht
analysis.

The events that challenge the relieving capacity of the
MSSVs, and thus steam generator pressure, are those
characterized as decreased heat removal events, which are
presented in SSAR Section 15.2 (Ref. 3). Of these, the full
power turbine trip without turbine bypass is the limiting
A00. This event also terminates normal feedwater flow to
the steam generators.

The transient response for turbine trip without a direct
reactor trip presents no hazard to the integrity of the RCS

l

|
!

(continued)

!
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Main Steam Safety Valves-(MSSVs)
B 3.7.1

BASES (continued)

APPLICABLE or the Main Steam System. The reactor is tripped on high c
SAFETY ANALYSES pressurizer pressure. Pressurizer shfety valves and MSSVs

(continued) are activated and prevent overpressurization in the primary
and secondary systems. The MSSVs are assumed to have two
active.and one passive failure modes. The active failure
modes are spurious opening, and failure to redose once
opened. The passive failure mode is failure to open upon

,

demand.!

The MSSVs satisfy Criterion 3 of the NRC Policy Statement.<

|
'

!
I

LCO The accident anal, r requires three MSSVs per steam
I generator to provue overpressure protection for design

basis transients occurring at 102% of RTP. A MSSV will be
considered inoperable if it fails to open in the event of a
pressure excursion in excess of the setpoint. The LC0
requires that three MSSVs be OPERABLE in compliance with

| Reference 2. Operation with less than the full number of
; MSSVs requires limitations on allowable THERMAL POWER (to

meet ASME Code requirements). These limitations are
according to Table 3.7.1-1 of the specification and Required

a Action A.I.

The OPERABILITY of the MSSVs is defined as the ability to
open within the setpoint tolerances, relieve steam generator
overpressure, and reseat when pressure has been reduced.
The OPERABILITY of the MSSVs is determined by periodic
surveillance testing in accordance with the Inservice
Testing Program.

The lift settings specified in Table 3.7.1-2 in the
accompanying LCO, correspond to ambient conditions of the
valve at nominal operating temperature and pressure.

This LC0 provides assurance that the MSSVs will perform
their designed safety functions to mitigate the consequences
of accidents that could result in a challenge to the RCPB.

|

|

|

|

(continued) |

!
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Main Steam Safety Valves (MSSVs)
B 3.7.1

BASES

|

APPLICABILITY In MODE 1 at or above 67% RTP, three MSSVs per steam
generator'are required to be OPERABLE. Below 67% RTP in
MODE 1, 2, 3, or 4 (without-the normal residual heat removal
system in service), only two MSSVs per steam generator are
required to be OPERABLE. *

| In MODES 4 (with the normal residual heat removal system in
! service)-and 5, there are no credible transients requiring
! the MSSVs. The steam generators are not normally used for

heat removal in MODE 5 and 6, and thus cannot be
overpressurized. There is no requirement for the MSSVs to
be OPERABLE in these MODES.

.

|

! ACTIONS The ACTIONS table is modified by a Note indicating that
| separate Condition entry is allowed for each MSSV.

1

A.] |

With one or more MSSVs inoperable, reduce power so that the
available MSSV relieving capacity meets Reference 2

| requirements for the applicable THERMAL POWER.
; a ,

| Operation with less than all three MSSVs OPERABLE for each
| steam generator is permissible, if THERMAL POWER is
i proportionally limited to the. relief capacity of the

remaining MSSVs. This is accomplished by restricting
THERMAL POWER so that the energy transfer to the most
limiting steam generator is not greater than the available
relief capacity in that steam generator. For example, if
one MSSV is inoperable in one steam generator, the relief
capacity of that steam generator is reduced by approximately
33%. To offset this reduction in relief capacity, energy
transfer to that steam generator must be similarly reduced
by at least 33%. This is accomplished by reducing THERMAL
POWER by at least 33%, which conservatively limits the
energy transfer to both steam generators to approximately
67% of total capacity, consistent with the relief capacity

| of the most limiting steam generator.

For each steam generator, at a specified pressure, the
fractional relief capacity (FRC) of each MSSV is determined
as follows:

A
FRC =

i

(continued)
,

.

i
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Main Steam Safety Valves (MSSVs)
B 3.7.1,

BASES
,

ACTIONS A.1 (continued)

where:

A- the relief capacity of the MSSV; and '

B- the total relief capacity of all the MSSVs of the steam
generator

|

The FRC is the relief capacity necessary to address
operation with reduced THERMAL POWER.

The reduced THERMAL POWER levels in the LCO, prevent
operation at power levels greater than the relief capacity

,

of the remaining MSSVs. The reduced THERMAL POWER is '

determined as follows:
|

RP - (1 - (N x FRC + N, x FRC, + N, x FRC )) x 100%i i 3

where:

RP - Reduced THERMAL POWER for the most limiting steam
generator expressed as a percent of RTP;

2

N , N,, N represent the status of MSSV 1, 2, and 3,i 3

respectively,

= 0 if the MSSV is OPERABLE,
- 1 if the MSSV is inoperable;

FRC , FRC , FRC - the relief capacity ofi 2

MSSV 1, 2, and 3, respectively, as defined above.
,

B.1

If the MSSVs cannot be restored to OPERABLE status within/ (,.the associated Completion Time, or if one or more steam
generators have less than two MSSVs OPERABLE, the unit must
be placed in MODE 4 where the probability and consequences

tviW RCS "M of an event are minimized. To achieve this statust'theN### D plant must be placed in at least MODE 3 within Utiours, and
D M in MODE 4^within 24 hours. The allowed Completion Times are F"# 7

reasonable, based on operating experience, to reach the
required unit conditions from full power conditions in an

| orderly manner and without challenging plant systems.

|
\

(continued)

@ AP600 B 3.7-4 08/96 Amendment 0
ao01ueenspes\10030701 r06&s0308



Main Steam Safety Valves (MSSVs)
B 3.7.1

|

| BASES

SURVEILLANCE SR 3.7.1.1
| REQUIREMENTS

This SR verifies the OPERABILITY of the MSSVs by the *

verification of each MSSV lift setpoint in accordance with
,

the Inservice Testing Program. The ASME Code, Section XI|
| (Ref. 4), requires that safety and relief valve tests be

performed in accordance with ASME OM Code-1990 (Ref. 5).
According to Reference 5, the following tests are required:

a. Visual examination;
! ~

b. Seat tightness determination;
!

! c. Set pressure determination (lift setting);

d. Compliance with owner's seat tightness criteria;
and

e. Verification of the balancing device integrity on
i

| balanced valves.

| The ANSI /ASME standard requires that all valves be tested
| every 5 years, and a minimum of 20% of the valves be tested

every 24 months. The ASME Code specifies the activities andA

! frequencies necessary to satisfy the requirements.
Table 3.7.1-2 allows a i3% setpoint tolerance for

,

! OPERABILITY; however, the valves are reset to 1% during the
Surveillance to allow for drift.

This SR is modified by a Note that allows entry into and
operation in MODE 3 prior to performing the SR. The MSSVs
may be either bench tested or tested insitu at hot

| conditions using an assist device to simulate lift pressure.
I If the MSSVs are not tested at hot conditions, the lift
' setting pressure shall be corrected to ambient conditions of

the valve at operating temperature and pressure.
.

|
|

|

,

(continued)
:
.
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4!Main Steam Safety Valves (MSSVs).
B 3.7.1 ;

'
BASES

REFERENCES 1. AP600 SSAR, Chapter 10, " Steam and Power Conversion
Systems Description."

.

2. ASME Boiler.and Pressure Vessel Code, Section III, ,

Article NC-7000, " Overpressure Protection.' Class 2 i

Components.

3. AP600 SSAR, Section 15.2, " Decreased Heat Removal by
Secondary System."

4. ASME Boiler and Pressure Vessel Code, Section XI,
Article IWV-3500, " Inservice Test: Category C Valves."

:

5. ASME OM Code-1990, " Requirements for Inservice ;
Performance Testing of Nuclear Power Plant Pressure |
Relief Devices in tight Water Reactor Power Plants." |

1

-

1

|

|

1

|
;

|.

.

;

i

!
i
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Main Steam Isolation Valves (MSIVs)
B 3.7.2

L B 3.7 PLANT SYSTEMS
,

B 3.7.2 Main Steam Isolation Valves (MSIVs) ]

BASES

I

BACKGROUND The MSIVs isolate steam flow from the secondary side of the
steam generators following a high energy line break. MSIV <

closure terminates flow from the unaffected (intact) steam .I
generator.

I

| One HSIV is located in each main steam line outside
L containment. The MSIVs are downstream from the main steam i

| safety valves (MSSVs). Closing the MSIVs isolates each i

j steam generator from the other; and isolates the turbine
Steam Bypass System, and other auxiliary steam supplies from |
the steam generator. i

The MSIVs close on a main steam isolation signal generated
by either low steam line pressure, high containment;

pressure, Low Tcold, or high negative steam pressure rate. 8'

The MSIVs fail closed on loss of control or actuation power.
.

Each MSIV has an MSIV bypass valve. Although these bypass
'

valves are normally closed, they receive the same emergency
,

closure signal as do their associated MSIVs. The MSIVs may !

also be actuated manually. I

A description of the MSIVs is found in the SSAR,
Section 10.3 (Ref. 1). ,|

APPLICABLE The design basis of the MSIVs is established by the
SAFETY ANALYSES containment analysis for the large steam line break (SLB)

inside containment, discussed in the SSAR, Section 6.2 ,

(Ref. 2). It is also affected by the accident analysis of i
- the SLB events presented in the SSAR, Section 15.1 (Ref. 3).

The design precludes the blowdown of more than one steam
generator, assuming a single active component failure (e.g., !
the failure of one MSIV to close on demand). !

Design basis events of concern for containment analysis are
'

SLB inside containment with the failure of the associated
MSIV to close, or a main feedline break with the associated
failure of a feedline isolation or control valve to close.

; At lower powers, the steam generator inventory and .

temperature are at their maximum, maximizing the analyzed
mass and energy release to the containment. Due to reverse

| (continued)

AP600 B 3.7-7 08/96 Amendment 0
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Main Steam Isolation Valves (MSIVs)4

B 3.7.2

'

. BASES (continued)

! APPLICABLE flow and failure of the MSIV to close, the additional mass
SAFETY ANALYSES 'and energy in the steam headers, downstream from the other ;

i (continued) MSIV, contribute to the total release. With the most !

i reactive rod cluster control assembly assumed stuck in the :
'

i fully withdrawn position, there is an increased possibility
that the core will become critical and return to. power. The

.

core is ultimately shut down by the boric acid injection
delivered by the Core Makeup Tanks (CMTs).

The accident analysis compares several different SLB events
against different acceptance criteria. The large SLB;

outside containment upstream of the MSIV is limiting for
offsite dose, although a break in this short section of main

. steam header has a very low probability. The large SLB-

inside containment at hot zero power is the limiting case'

for a post trip return to power. The analysis includes
consideration of scenarios with offsite power available, and
with a loss of offsite power. With offsite power available,
the reactor coolant pumps continue to circulate coolant for
a longer period through the steam generators, maximizing the
Reactor Coolant System cooldown. The reactor protection
system include: 4 safety related signal' that initiates the
coastdown of the reactor coolant pumps early in the large
SLB transient. Therefore, there is very little difference*

in the predicted departure from nucleate boiling ratio
between cases with and without offsite power. Significant
single failures considered include failure of an MSIV to
close.

.

The MSIVh serve a safety related function and remain open *

during power operation. These valves operate under the'

following situations:

a. High energy line break inside containment. In order to
maximize the mass and energy release into containment,
the analysis assumes that the MSIV in the affected steam
generator remains open. For this accident scenario,
steam is discharged into containment from both steam
generators until the unaffected loop MSIV closes. After
MSIV closure, steam is discharged into containment only
from the affected steam generator and from the residual
steam in the main steam header downstream of the closed
MSIV in the unaffected loop. Closure of the MSIV
isolates the break from the unaffected steam generator.

(continued)

4
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Main Steam Isolation Valves (MSIVs)
B 3.7.2

| BASES

__

APPLICABLE b. A break outside of containment, and upstream or
SAFETY ANALYSES downstream from the MSIVs, is not a containment

| (continued) pressurization concern. The uncontrolled blowdown of
more than one steam generator must be prevented to limit
the potential for uncontrolled RCS cooldown and positive
reactivity addition. Closure of the MSIVs isolates the
break, and limits the blowdown to a single steam
generator.

c. Following a steam generator tube rupture, closure of the
MSIVs isolates the ruptured steam generator from the i

intact steam generator to minimize radiological
releases. |

,1
| d. The MSIVs are also utilized during other events such as

a feedwater line break, however, these events are less
limiting so far as MSIV OPERABILITY is concerned.

The MSIVs satisfy Criterion 3 of the NRC Policy Statement.

|
LC0 This LC0 requires that one MSIV in each of the two steam

i

lines be OPERABLE. The MSIVs are considered OPERABLE when |a their isolation times are within limits, and they close on
an isolation actuation signal.

This LC0 provides assurance that the MSIVs will perform
their design safety function to mitigate the consequences of
accidents that could result in offsite exposures comparable
to the 10 CFR 100 limits or the NRC staff approved licensing
basis.

.

APPLICABILITY The MSIVs must be OPERABLE in MODE 1 and MODES 2, 3, and 4,
except when closed when there is significant mass and energy
in the RCS and steam generators. Therefore, the MSIVs mest
be OPERABLE or closed. When the MSIVs are closed, they are
already performing their safety related function.

In MODE 5 or 6, the steam generators do not contain much
energy because their temperature is below the boiling point
of water; therefore, the MSIVs are not required for
isolation of potential high energy secondary system pipe
breaks in these MODES.

(continued)
,
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Main Steam Isolation Valves (MSIVs)
B 3.7.2

.

| BASES

ACTIONS A.1 g

With one MSIV inoperable in MODE , action must be..t
to restore OPERABLE status within hours. Some/epairsto
the MSIV can be made with the plant hot. The TUhour'

Completion Time.is reasonable considering the low
probability of an accident occurring during this time period'

that would require a closure of the MSIVs. The assumptions j

and criteria of the accident analysis are preserved with a ;

single MSIV unavailable provided an additional single,

failure is not assumed.

hours Completion Time is greater than that normally- d
allowed for containment isolation valves because the MSIVs
are valves that isolate a closed system penetrating
containment. These valves differ from other containment
isolation valves in that the closed system provides an
additional oeans for containment isolation.

B.1 g g ,

With two MSIVs inoperable in MODE 1 or f the MSIV 'can not
be restored to OPERABLE' status within hours in accordance
with Required Action A.1, the unit must be placed in a MODE*

in which the LCO does not apply. To achieveythis status,
the unit must be placed in MODE 2 within y Mours and

,

Condition C or D would be entered. The Completion Times are
reasonable, based on operating experience, to reach MODE 2
and to close the MSIVs in an orderly manner-and without
challenging unit systems.

C.1 and C.2
piscKT' s

Since the MSIVs are required to be OPERABLE in MODES 2, 3,
and 4, the inoperable MSIVs may either be restored to
OPERABLE status or closed. When closed, the MSIVs are
d ready in the position required by the assumptions in the
safety analysis.

8 '

The FI hour Completion Time is consistent with that allowed
in Condition A, and conservative considering de reduced
energy in the steam generators in MODE 2, 3, and 4.

For inoperable MSIVs that cannot be restored to OPERABLE
status within the specified Completion Time but were closed,
these inoperable valves must be verified to be continually

(continued)
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Main Steam Isolation Valves (MSIVs)
B 3.7.2

BASES
.

ACTIONS C.1 and C.2 (continued)

c' m ed on a periodic basis. This is necessary to ensure
ti,6; the assumptions in the safety analyses remain valid.

| The 7 day Completion Time is based on engineering judgment,
and is considered reasonable in view of MSIV status
indications available in the control room and other
administrative controls which ensure that these valves will
continue to be closed.

1

D.1 and 0.2 /
~

I

,

Sinceth\MSIVsarerequiredtobeOPERABLEinMODES2,3,[and 4, the inoperable MSIVs may either be restored to
OPERABLE status /or closed. When closed, the MSIVs are
already-in the position required by the assumptions in the
safety analysis. With both MSIVs inoperable and open, a 1
ho y Completion Time is necessary since the' valves can not
function as assumed in the safety analyses.

For inop'erable MSIVs that cannot be restored to OPERABLE
status within the specified Completion Time but are closed,
the inoperabic MSIVs must be verified on a periodic basis to
be closed. This is necessary to ensure that the assumptions*

in the safety analysis remain valid. The 7 day Completion
Tirpe is reasonable, based on engineering judgement, in view
of the MSIV status indications available in the control room
and other adm5nistrative controls, to ensure thht these .

j-valves are in the closed psition. . .-

,f.1andf.2
- . _ . 7_._,

If the MSIVs cannot be restored to OPERABLE status or closed
within the associated Completion Times of Condition C or' D,
the unit must be placed in MODE 4 with normal residual heat
removal system in service where the probability and
consequences of an event are minimized. To achieve this
status, the plant must be placed in at least MODE 3 within

N bE hours, and in MODE 4 with normal residual heat removal
system in service within 24 hours. The allowed Completion
Times are reasonable, based on operating experience, to
reach the required unit conditions from full power
conditions in an orderly manner and without challenging
plant systems.

(continued)

'
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Condition C is modified by a Note indicating that separate
Condition entry is allowed for each MSIV.
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l- Main Steam Isolation Valves (MSIVs)
B 3.7.2 |

BASES i

;
'

SURVEILLANCE SR 3.7.2.1
REQUIREMENTS

| The MSIV closure time is assumed in the accident and
i containment analyses. This Surveillance is normally

performed upon returning the plant to operation following a I
*

refueling outage. The MSIVs should not be full stroke i

tested at power, since the resulting plant transient is,

! significant consequence of the valve closure when the plant
is generating power. A partial valve stroke (approximately
10%) is performed during plant operation and has no
perturbation on plant operations but ensures the freedom of

|

| valve movement. The MSIVs surveillance tests are performed '

in accordance with the Inservice Testing Program.

The Frequency is in accordance with the Inservice Testing,

| Program. The minimum Surveillance Frequency to demonstrate
, valve closure time is based on the refueling cycle. The
'

Frequency was concluded to be acceptable from a reliability
standpoint.

This Surveillance is modified by a Note that allows entry
into and operation in MODES 3 and 4 prior to performing the

.

SR. This test is conducted in MODE 3 with the plant at i

operating temperature and pressure, in accordance with the |
a

| Inservice Testing Program. This allows a delay of testing
| until MODE 3, in order to establish conditions consistent

with those under which the test criterion was generated.

REFERENCES 1. AP600 SSAR, Section 10.3, " Main Steam System."

2. AP600 SSAR, Section 6.2.1, " Containment Functional
Design."

3. AP600 SSAR, Section 15.1, " Increase in Heat Removal by
j Secondary System."

l
!

|
;

!

i

i
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g; . Main Feedwater 1 solation and Control Values (MFIVs and MFCVs) !
B 3.7.3 i

IG

B 3.7 PLANT SYSTEMS ;;

f
1

B 3.7.3 Main Feedwater Isolation and Control Valves (MFIVs and MFCVs)

\
1

BASES
.

, .

k BACKGROUND The MFIVs isolate main feedwater (MFW) flow to the secondary
1 side of the steam generators following a high energy line

ibreak. The safety related function of the MFCVs is to. '

i provide the second isolation of MFW flow to the secondary
I side of the steam generators following a high energy line
i break. Closure of the MFIVs or MFCVs terminates flow to the
! steam generators, terminating the event for feedwater line
; breaks occurring upstream of the MFIVs or MFCVs. The i
i consequences of events occurring in the main steam lines or |
5 in the MFW lines downstream from the MFIVs will be mitigated
i by their closure. Closure of the MFIVs or MFCVs,
1

!
. effectively terminates the addition of main feedwater to an

affected steam generator, limiting the mass and energy !
: release for steam or feedwater line breaks inside i#

containment, and reducing the cooldown effects for steam i
j line breaks (SLBs).
$
i The MFIVs or MFCVs isolate the nonsafety related portions"
; from the safety related portions of the system. In the
j event of a secondary side pipe rupture inside containment,_

i the valves limit the quantity of high energy fluid that
enters containment through the break, and provide a pressure;

| boundary for the controlled addition of startup feedwater
j (SFW) to (ttle_ steam generatorJd4* the intact loops oFp

- One MFIV and one MFCV are located on each MFW line, outside
Qa7 we_htrf- containment. The MFIVs and MFCVs are located in the MFW

line and are independent of the delivery of the MFW or SFW
via the SFW line which is separately connected and isolated
from the steam generator. This configuration permits MFW or
SFW to be supplied to the steam generators following MFIV or
MFCV closure. The piping volume from these valves to the
steam generators must be accounted for in calculating mass
and energy releases following either an SLB or FWLB.

The MFIVs and MFCVs close on receipt of engineered
safeguards feedwater isolation signal generated from any of
the following conditions:

(continued)
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Main Feedwater Isolation and Control Valves (MFIVs and MFCVs)
8 3.7.3

| BASES (continued)

BACKGROUND Automatic or manual safeguards actuation "S" signal*

(continued) High steam generator level*

low-2 Tavg signal coincident with reactor trip (P-4)e

Manual actuation; e

Additionally, the MFIVs close automatically on a Low-1 Tavgcoincident with reactor trip (P-4). Each valve may be"
cms,pg actuated manually. In addition to the MFIVs and the MFCVs,
coompg acneckvalveisavailablQtoisolatethefeedwaterlinepenetrating containment. In the event of feedwater line-

depressurization due to pump trip on line break, the check !
|

'

valve provides rapid backup isolation of the steam
generators limiting the inventory loss. A description of
the MFIVs and MFCVs is found in Reference 1.

APPLICABLE The design basis of the MFIVs and MFCVs is established by
; SAFETY ANALYSES the analyses for the large SLB. It is also influenced by

the accident analysis for the large Feedwater Line Break,

(FWLB). Closure of the MFIVs (or MFCVs may also be relied
on to mitigate an SLB for core response) analysis and excess
feedwater event upon the receipt of a steam generator water|

' a level - High 2 signal.
-

Failure of an MFIV (or MFCV), to close following an SLB or ;

FWLB, can result in additional mass and energy being I

delivered to the steam generators, contributing to cooldown.
This failure also results in additional mass and energy
releases following an SLB or FWLB event.

The MFIVs and MFCVs satisfy Criterion 3 of the NRC Policy
Statement.

| \

LCO This LCO ensures that the MFIVs and the MFCVs will isolate -

i the main feedwater system.

| This LCO requires that the one isolation valve and one
i control valve on each feedwater line be OPERABLE. These
| valves are considered OPERABLE when their isolation times'

are within limitt and they close on an isolation actuation
signal.

,

(continued)
.
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Main Fesduater Isolation and Control Valves (MFIVs and MFCVs)
B 3.7.3

: BASES

LCO Failure to meet the LCO requirements can result in
(continued) additional mass and energy being released to containment -,

following an SLB or FWLB inside containment. A main
"

feedwater isolation signal on high steam generator level is
relied on to terminate an excess feedwater flow event, and
therefore failure to meet the LCO may result in the,

' introduction of water into the main steam lines.

,

5

APPlitABILITY The MFIVs~and MFCVs must be OPERABLE whenever there is
significant mass and energy in the Reactor Coolant System
and the steam generators. This ensures that, in the event
of a high energy line break, a single failure cannot result
in the blowdown of more than one stear ganerator. In

. MODE 1, 2, 3, or 4, these valves are required to be OPERABLE
to limit the amount of available fluid that could'be added!

i to the containment r the case of a secondary system pipe
: break inside containrm-:. When the valves are closed and
I deactivated or isolate: by a closed manual valve, they are

already performing their safety function.'

! In MODES 5 and 6 steam generator energy is low. Therefore, :
.

the MFIVs and the MFCVs are normally closed since MFW is not I
~'

required.
,

i

: ACTIONS A.I. A.2, B.1 and B.2
|*

'

The Actions table is modified by a Note indicating that
separate condition entry is allowed for each valve. With

! one or tco MFIVs, or one or two MFCVs inoperable, close or
isolate inoperable affected flow path in 72 hours. When
these flow paths are isolated, they are performing their |required safety function. |

.

The 72 hours Completion Time takes into account the
redundancy afforded by the remaining OPERABLE valves, and .

the low probability of an event that would require isolation l

of the main feedwater flow paths occurring during this
period.

For inoperable MFIVs and MFCVs valves that cannot be |

restored to OPERABLE status within the specified Completion
Time but are closed or isolated, the flow paths must be

(continued)
..

a
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Main Feedwater Isolation and Control Valves (MFIVs and MFCVs)'

B 3.7.3

BASES
.-

ACTIONS A.1, A.2, B.1 and B.2 (continued)
(continued) (-

verified on a periodic basis to be closed or isolated. This
is necessary to ensure that the assumptions in the safety
analyses remain valid. The7dayXCompletionTimeis
reasonable based on engineering judgment, in view of valve,

4

status indications nthecontr4 room,andother
administrative contro s availablelo ensure that these
valves are closed or isolated."

! C.1
I fas7a(54 to

oeg/MLe sid;;ts

With two inoperable valves in the same flo path there may |n be no redundant system to operate automat ally and perform |yg s. _ the reauired safety f. unction. Under the e conditions, one |

valve ingaffected flow path must be :10::d, or the3
; affected flow path isolated within 8 hours. This action <

returns the system to the situation in which at least one;

i 7/E ---

,

function}. valve in each flow path is perfoming the required safetyM *# The 8 hourf Completion Time is a reasonable,

amount of time to complete the actions required to close the.

i

NFIV, or MFCV, which includes performing a controlled plant
shutdown. The Completion Time is reasonable based on

i " operating experience to reach MODE 2 with the MFIV or MFCV
closed, from full-power conditions in an orderly manner and-

* without challenging plant systems.4

pgsa ws,ca rdeLco D**3
/ g asp ' - A ,or; D.1 and DJ mw y.

IftheMFI/sandMFCVsiannotberestoredtoOPERABl.Estatus,
'

orclosedwithintgassociatedCompletionTimey the unit
mustbepiacedin?,:_tr;;svelsystem,wheretheprebebilitjE ' eith RCS ce;1ir; previ.j;d by the
normaLead%1 h,

; W =aa'mec Of :n eccident ere minimi::d> To achieve
this status, the plant must be placed in least MODE 3 within

(4 hours,adinMODE4wi the normal residual heat removal
4

j system in service within ~ ours,x The allowed Completion
i Times are reasonable, b ed on oper ating experience, to

reach the required uni conditions from full power
4

conditions in an ord ly manner a d without challenging
; plant systems.
1

MO TdE MEE'YEO f"
srYET fAW 19tsf7Be W 7tNN

3G Hwts OR W
pups.f WITdd 3f= WO',

1

(continued)
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Main Feedwater 1 solation and Control Valves (MFIVs and MFCVs)
B 3.7.3

BASES

l

SURVEILLANCE SR 3.7.3.1
; REQUIREMENTS

The MFIV and MFCV closure times are assumed in the accident; and containment analyses. This surveillance is normally
performed prior to returning the plant to operation

. following a refueling outage. These valves should not be! full stroke tested at power since the resulting plant
transient, as a consequence of the valve closure, is
significant. A partial stroke test of the MFIV
(approximately 10%) is performed during plant operation and
has no perturbation on plant operation but ensures the
freedom of valve movement. Normal feedwater control
operations confirms freedom of valve movement for the MFCV.
The MFCV and MFIV surveillance tests are consistent with the
Inservice Testing Prograux duo 772 AseE code ; secov 3CI. (R552),

The Frequency is in accordance with the Inservice Testing
iProgram. The Surveillance is modified by a Note that allows
|entry into and operation in MODES 3 and 4 prior to
|performing the SR. This allows delaying testing in MODE 3 )

in order to establish conditions consistent with the
conditions under which the test criterion was generated.

j
u 1

~

REFERENCE 1. AP600 SSAR, Section 10.4.7, " Condensate and Feedwater
System."

2. AS4tE ,20u.KK MD PREME 1/235EL cow, SEc71w KZ.
.

1

.
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Secondary Specific Activity
B 3.7.4

B 3.7 PLANT SYSTEMS

B 3.7.4 Secondary Specific Activity

BASES

BACKGROUND Activity in the secondary coolant results from steam
generator tube LEAKAGE from the Reactor Coolant System
(RCS). Under steady state conditions, the activity is
primarily iodines with relatively short half lives and,
thus, indicates current conditions. During transients,
I-131 spikes have been observed as well as increased
releases of some noble gases. Other fission product
isotopes, as well as activated corrosion products in lesser .

amounts, may also be found in the secondary coolant. While
fission products present in the primary coolant, as well as
activated corrosion products, enter the secondary coolant
system due to the primary to secondary LEAKAGE, only the
iodines are of a concern relative to airborne release of
activity in the event of an accident or abnormal occurrence
(radioactive noble gases that enter the secondary side are
not retained in the coolant but are released to the
environment via the condenser air removal system throughout
normal operation).

2

The limit on secondary coolant radioactive iodines minimizes
releases to the environment due to anticipated operational
occurrences or postulated accidents.

APPLICABLE The accident analysis of the main steam line break (SLB) as
SAFETY ANALYSES discussedintheSSAR,q/ apter 15(Ref.1)assumesthe

initial secondary coolant specific activity to have a
radioactive isotope concentration of 0.04 Ci/gm DOSE
EQUIVALENT I-131. This assumption is used in the analysis
for determining the radiological consequences of the
postulated accident. The accident analysis, based on this
and other assumptions, shows that the radiological i

c o n s e q ue nce s o f " - "' " "^ --' ^ "--^ ' " - " " " "' ' ' ' ' ' =

fr/SitT' A '

Secondary specific activity satisfies Criterion 2 of the NRC i

Policy Statement. ;

(continued)
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i BASES 3.7.4

INSERT PAGE 3.718-

1

. . . a postulated SLB are within the acceptance criteria in SRP
Section 15.1.5, Appendix A and within the exposure guideline values
of 10 CFR Part 50.34.
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Secondary Specific ctivity
B 3.7.4

BASES (continued)

LC0 As indicated in the Applicable Safety Analyses, the specific
j activity limit of the secondary coolant is required to be
| < 0.04 pCi/gm DOSE EQUIVALENT I-131 to maintain the validity
| of the analyses reported in Chapter 15 of the SSAR.
i Monitoring the specific activity of the secondary coolant

ensures that when secondary specific activity limits are
exceeded, appropriate actions are taken in a timely manner
to place the unit in an operational MODE that would minimize
the radiological consequences of a DBA.

I

APPLICABILITY In MODE 1 or 2 the limits on secondary specific activity
apply due to the potential for secondary steam releases to
the atmosphere.

In MODE 3 or 4, secondary specific activity is not
postulated since the steam generators are not required for,

heat removal.

In MODE 5 or 6, the steam generators are not being used for
heat removal. Both the RCS and steam generators are
depressurized, and primary to secondary LEAKAGE is minimal.
Therefore, monitoring of secondary specific activity is nota

required.

ACTIONS A.1

DOSE EQUIVALENT I-13] exceeding the allowable value in the
secondary coolant, s an indication of a problem in the RCS
and contributes to increased post accident doses. If the
secondary specifi activity cannot be restored to within ' g
limits within the associated Completion Time, the unit must
be placed in MODE g where the probability and consequences

~

of an event are minimized. To achieve this t'atus, the unit
must be placed in at least MODE 3 within ours, a + +m
4'00E 4 ;;ithin 24 h= . The allowed Completion Times are
reasonable, based on operating experience, to reach the
required unit conditions from full power conditions in an
orderly manner and without challenging unit systems.

(continued),
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Secondary Specific Activity
j B 3.7.4

L

|
BASES (continued)

|'

SURVEILLANCE SR 3.7.4.1
REQUIREMENTS

This SR verifies that the secondary specific activity is
| within the limits of the accident analysis. A gamma
; isotopic analysis of the secondary coolant, which determines
! DOSE EQUIVALENT I-131, confirms the validity of the safety

analysis assumptions as to the source terms in post accident
releases. It also serves to identify and trend any unusual
isotopic concentrations that might indicate changes in
reactor coolant activity or LEAKAGE. The 31 day Frequency
is based on the detection of increasing trends of the level
of DOSE EQUIVALENT I-131, and allows for appropriate action
to be taken to maintain levels below the LCO limit.

REFERENCES 1. AP600 SSAR, Chapter 15, " Accident Analyses."

,

|

b A?600 B 3.7-20 08/96 Amendment 0
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Spent Fuel Pool Water Level
B 3.7.5

B 3.7 PLANT SYSTEMS

B 3.7.5 Spent Fuel Pool Water Level

BASES

.

BACKGROUND The minimum water level in the spent fuel pool meets the
assumptions of iodine decontamination factors following a
fuel handling accident. The specified water level shields
and minimizes the general area dose when the storage racks
are at their maximum capacity. The water also provides
shielding during the movement of spent fuel, and a large
capacity heat sink in the event the spent fuel pool cooling

; system is inoperable.

A general description of the spent fuel pool design is given
in the SSAR, Section 9.1.2 (Ref.1). A description of the

| Spent Fuel Pool Cooling System is given in the SSAR, Section
9.1.3 (Ref. 2). The assumptions of the fuel handling
accident are given in the SSAR, Section 15.7.4 (Ref. 3).

.

APPLICABLE The minimum water level in the spent fuel pool meets the
*

SAFETY ANALYSES assumptions of the fuel handling accident described in
Reaulatorv cn * 1 M (Ref. g T;, ...slt:6t 2 hes, d:::/^#[h ;;r p;r:d, :t th ;;;1u:ica :.. b;;;d:ry i: :: ::::pt:ble
frc;tien of th; des ::::pt:n;; criteri: (Ref. 3) .
According to Reference 3 there is 23 ft of water between the
damaged fuel bundle and the fuel pool surface during a fuel:

l handling accident. In the case of a single bundle dropped
i and lying horizontally on top of the spent fuel racks,

however, there may be < 23 ft of water above the top of the
! fuel bundle and the surface, indicated by the width of the

bundle.O .s T ;ff::t thi: :r:11 n:::en;e matter, the taalysis- |fwsRr
that ll f001 70d f;il> Olth 2Gh it 10 0%P;;t d6

th t only th fir;t ft., rews of r;d: f il fr:r : |
hypeth:tical =;ir:r dr:p.

In addition to mitigation of the effects of a fuel handling
i

accident, the required minimum water level in the spent fuel
pool provides a large capacity heat sink for spent fuel pool
cooling in the event the spent fuel pool cooling system is
inoperable.

t

| The Spent Fuel Pool Water Level satisfies Criterion 2 of the
! NRC Policy Statement.

1

f, (continued)
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AP600
BASES 3.7.5

INSERT PAGE 3.7 21
.

- A. The design basis radiological consequences resulting from a
postulated fuel handling accident are within the dose values provided
in Section 15.7.4 of Chapter 15 of the AP600 SSAR."

B. This slight reduction in water depth does not adversely effect the
margin of conservatism associated with the assumed pool scrubbing
factor of 133 for elemental iodine.

:

A

|
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Spent Fuel Pool Water Level
| B 3.7.5

BASES

ACTIONS A.2- (continued)

The Completion Time of I hour assures prompt action to
|

compensate for a degraded condition.
|

|

SURVEILLANCE SR 3.7.5.1
REQUIREMENTS

| This SR verifies sufficient spent fuel pool water is
' available in the event of a fuel handling accident or loss

of spent fuel pool cooling. The water level in the spent
fuel pool must be checked periodically. The 7 day Frequency
is appropriate because the volume in the pool is normally
stable. Water level changes are controlled by plant
procedures and are acceptable based on operating experience.

|

| During refueling operations, the level in the spent fuel !

pool is in equilibrium with the refueling canal, and the |
level in the refueling canal is checked daily in accordance '

| with SR 3.9.4.1.

a

| REFERENCES 1. AP600 SSAR, Section 9.1.2, " Spent Fuel Storage."
|

2. AP600 SSAR, Section 9.1.3, " Spent Fuel Pool Cooling
System."

3. AP600 SSAR, Section 15.7.4, " Fuel Handling Accident."

! 4. Regulatory Guide 1.25 Rev. O, " Assumptions Used for !
Evaluating the Potential Radiological Consequences of a |
Fuel Handling Accident in the Fuel Handling and Storage
Facility for Boiling and Pressurized Water Reactors."

.

!

l

|

t
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Spent Fuel Pool Water Level
B 3.7.5

BASES (continued)

LCO The spent fuel pool water level is required to be 1 23 ft.
over the top of irradiated fuel assemblies seated in the
storage racks. The specified water level preserves the *

assumptions of the fuel handling accident analysis (Ref. 3)
and loss of spent fuel pool cooling. As such, it is the
minimum required for fuel storage and movement within the
spent fuel pool.

APPLICABILITY This LCO applies at all times since the loss of spent fuel
pool cooling is not MODE dependent.

ACTIONS A.1

~

Required Action A.1 has been modified by a Note which states
that LC0 3.0.3 does not apply.

When the initial conditions for prevention of an accident
cannot be met, steps should be taken to preclude the
accident from occurring. When the spent fuel pool water
level is lower than the required level, the movement of-

irradiated fuel assemblies shall be suspended. This action
effectively precludes the occurrence of a fuel handling
accident. This does not preclude movement of a fuel
assembly to a safe position.

If moving irradiated fuel assemblies while in MODES 4, 5, or
6, LCO 3.0.3 would not specify any action. If moving
irradiated fuel assemblies while in MODES 1, 2 and 3, the
fuel movement is independent of reactor operations.
Therefore, inability to suspend movement of irradiated fuel
assemblies is not a sufficient reason to require a reactor
shutdown.

'

A.2

If the water level in the spent fuel pool is < 23 ft, the
heat capacity of the spent fuel pool will be less than that
assumed in the event of a loss of spent fuel pool cooling.
In this case, action must be initiated within I hour to
restore the water level in the spent fuel pool to 2 23 ft
above the top of the irradiated fuel assemblies. Initiation
of this action requires that the action be continued until a
water level of 2 23 ft is attained.

(continued)
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| Main Control Room Emergency Habitability System
! B 3.7.6

BASES

BACKGROUND
If the VBS remains unavailable following the 72 hour period,(continued) cooling of the MCR air is achieved by portable air coolers.

The compressed air storage. tanks are initially pressurizedto 3400 psig. During operation of the VES, a self contained
pressure regulating vt've maintains a constant downstream
pressure regardless of the upstream pressure. An orifice
downstream of the regulating valve is used to control the
air flow rate into the MCR.

The MCR is maintained at a 1/8
,

inch water gauge positive pressure to minimize the
infiltration of airborne contaminants from the surroundingareas.

| l

APPLICABLE
Two redundant sets of compressed air storage tanksSAFETY ANALYSES
are sized such that each set of tanks has a combined
capacity that provides at least 72 hours of VES operation,

-

Operation of the VES is automat cally initiated by either ofuholby, a cbs> 4 bdegIc
two safety related signals: 1) ,c = cf all |, or2) E' gR distirparticuledre or io ine radioachv

'

.

In the event of a loss of all AC power, the VES functions to
provide ventilation, pressurization, and cooling of the MCR
pressure boundary.

leve\ of oIn the event of a high rui;ti= =fwom rochoachvik/, "'r= st outside of the
MCR, the VBS continues to operate to provide pressurization
and filtration functions. The MCR air supply downstream of

.

b NN- A
r i ion c o n e Y
setpoint/ a safety related signal is generated to isolate

IOguTats iedu,tp the MCR from the VBS and to initiate air flow from the VES; storage tanks.
safety related Lgol tiqn of the VBS consists of closingi fxh.oacM(

. in the supply and exhaust ducts that
penetrate the MCR pressure boundary. VES air flow is
initiated by a safety related signal which opens the
isolation valves in the VES supply lines.

|

The VES functions to mitigate a DBA or transient that either
assumes the failure of or challenges the integrity of thefission product barrier.

The VES satisfies the requirements of Criterion 3 of the NRCPolicy Statement.

|

(continued)
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Main Control Room Emergency Habitability System
B 3.7.6

B 3.7 PLANT SYSTEMS

B 3.7.6 Main Centrol Room Emergency Habitability System

BASES

BACKGROUND The Main Control Room Habitability System (VES) provides a
protected environment from which operators can control the
plant following an uncontrolled release of radioactivity.
The system is designed to operate following a Design Basis

,

Accident (DBA) which requires protection from the release of
radioactivity. In these events, the Nuclear Island
Non-Radioactive Ventilation System (VBS) would continue to
function if AC power is available. If AC power is lost or a
High-2 main control room (MCR) radiation signal is received,
the VES is actuated.. The major functions of the VES are:
1) to provide forced ventilation to deliver an adequate
supply of breathable air for the MCR occupants; 2) to
provide forced ventilation to ma'intain the MCR at a 1/8 inch
water gauge positive pressure with respect to the
surrounding areas; and 3) to limit the temperature increase
of the MCR equipment and facilities that must remain
functional during an accident, via the heat absorption of
passive heat sinks.

,

The VES consists of two redundant trains each with
compressed air storage tanks and associated valves, piping,
and instrumentation. Each set of tanks contains enough
breathable air to supply the required air flow to the MCR
for at least 72 hours. The VES system is designed to
maintain CO, concentration less than 0.5% for up to 11 MCR -

occupants with both trains operating. With one train
operating, VES maintains CO, concentration less than 0.5% for
up to 5 MCR occupants, and maintains CO, concentration less
than 1.0% for up to 11 MCR occupants.

Sufficient thermal mass exists in the surrounding cencrete
structure (including walls, ceiling and floors) to absorb

76 the heat generated inside the MCR, which is initially at or
be ow,86*F. Heat sources inside the MCR include operator- '

!
workstations, emergency lighting and occupants. Suf ficient
insulation is provided surrounding the MCR pressure boundary
to preserve the minimum required thermal capacity of the,

'

heat sink. The insulation also limits the heat gain from
the adjoining areas following the loss of VBS cooling.

,

(continued)
|

I
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Main Control Room Emergency Habitability System
B 3.7.6 |

|

1
BASES

AC110NS C.1

If the MCR pressure boundary is damaged or otherwise
degraded, action is required to restore the integrity of the

L pressure boundary and restore it to OPERABLE status within
! 24 hours. A Completion Time of 24 hours is permitted based

upon operating experience. It is judged to be a sufficient,

i amount of time allotted to correct the deficiency in the
| ~ pressure boundary.

D.1 and 0.2

In MODE 1, 2, 3, or 4 if Conditions A, B, or C cannot'

be restored to OPERABLE status within the required'

Completion Time, the plant must be placed in a MODE that
i minimizes accident risk. This is done by entering MODE 3:.

withinp'hoursandMODEf'within hours.

E.1 and E.2

During movement of irradiated fuel assemblies, if the !

inoperable VES train cannot be restored to OPERABLE status,
Required Actions A.1, B.1, or C.1 cannot be completed within

L the requireo Completion Time, the movement of fuel and core
2.,

)

alterations must be suspended. Performance of Required
t

Action E.1 and E.2 shall not preclude completion of actions
to establish a safe condition.

F.1 and F.2
:

If both VES trains are inoperable in MODE 1, 2, 3, or 4, the d .'l
VES may not be capable of performing the intended function.

;

and must be brought to MODE 4 where the probability and M e )s
i consequences of an event are minimized Threnr4 DE 3 *g 3

must be achieved within A' hours and MODE 4 within 34ours.6
| G.1 and G.2 and one NGS hain most

k M5IeR b0
wi m% oves .During movement of irradiated fuel assembi es w th wo VES

trains inoperable, the Required Action is to immediately
suspend activities that present a potential for releasing )radioactivity that might enter the MCR. This places the

|
plant in a condition that minimizes risk. This does not

,

preclude the movement of fuel to a safe position. :
i|

|

'

(continued)
> ,

,

i
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Main Control Room Emergency Habitability System
B 3.7.6

BASES (continued) l

LC0 The.VES limits the MCR temperature rise and maintains the
MCR at a positive pressure relative to the surrounding
environment.

,

Two independent and redundant VES trains are required to be !

OPERABLE to ensure that at least one is available, assuming
a single failure disables the other train.

The VES is considered OPERABLE when the individual )
components necessary to deliver a supply of breathable air
to the MCR are OPERABLE in both trains. This includes
components listed in SR 3.7.6.2 through 3.7.6.8. In

.

'

acdition, the MCR pressure boundary must be maintained,
including the integrity of the walls, floors, ceilings, duct '

work, electrical and mechanical penetrations, and access
doors.

APPLICABILITY The VES is required to be OPERABLE in MODES 1, 2, 3, and 4
and during movement of irradiated fuel because of the
potential for a fission product release following a DBA.
The VES is not required to be OPERABLE in MODES 5 and 6 when
irradiated fuel is not being moved because accidents

' resulting in fission product release are not postulated.

ACTIONS A.1

When one VES train is inoperable, action is required to -

restore the system to OPERABLE status. A Completion Time of
7 days is permitted to restore the train to OPERABLE status '

before action must be taken to reduce power.- The Completion
Time of 7 days is based on engineering judgment, considering
the low probability of an accident that would result in a
significant radiation release from the fuel, the low

'
probability of not containing the radiation, and that the
remaining train can provide the required capability.

B.1
,

When the main cor. trol room air temperature is outside the "

- acceptable range during VBS operation, action is required to
restore it to an acceptable range. A Completion Time of
24 hours is permitted based upon the availability of
temperature indication in the MCR. It is judged to be a
sufficient amount of time allotted to correct the deficiency :
in the nonsafety ventilation system before shutting down. !

(continued) !
1

b AP600 B 3.7-26 08/96 Amendment 0 ,
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|. The surveillance limit of 78'F is the nominal temperature. The
j safety analysis value of 80*F includes a 2'F measurement
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Main Control Room Emergency Habitability System
B 3.7.6

BASES (continued)

i
SURVEILLANCE SR 3.7.6.1 l
REQUIREMENTS

'

The MCR air temperature is checked at a frequency of
24 hours to verify that the VBS is performing as required to
maintain the initial condition temperature assumed in the
safety analysis, and to ensure that the MCR temperature will
not exceed the required conditions after loss of VBS
coolinLA The 24 hour Frequency is acceptable based on the lf MSC availability of temperature indication in the MCR.

|

SR 3.7.6.2

Verificationevery24 hour [thatcompressedairstorage !

tanks are pressurized to f3400 psig is sufficient to ensurethat there will be an adequate supp;y of breathable air to
maintain MCR habitability for a period of 72 hours. The
Frequency of 24 hours is based on the availability of
pressure indication in the MCR.

SR 3.7.6.3

VES air delivery isolation valves are required to be
verified as OPERABLE. The Frequency required is in
accordance with the Inservice Testing Program.

SR 3.7.6.42

VES air header isolation valves are required to be verified
o)en at 31 day intervals. This SR is designed to ensure
tlat the pathways for supplying breathable air to the MCR
are available should loss of VBS occur. These valves should
be closed only during required testing or maintenance of
downstream components, or to preclude complete
depressurization of the system should the VES isolation
valves in the air delivery line open inadvertently or begin
to leak.

SR 3.7.6.5

Verification that all VBS isolation devices are operable and )will actuate upon demand is required every 24 months to
,

ensure that the MCR can be isolated upon loss of VBS '

operation.

l

.

(continued) i
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Main Control Room Emergency Habitability System;

i
.

B 3.7.6
!

BASES

SURVEILLANCE _SR 3.7.6.6
REQUIREMENTS

(continued) Verification that each VES pressure relief isolation valve
within the MCR pressure boundary is OPERABLE is required in
accordance with the Inservice Testing Program. The SR is
used in combination with SR 3.7.6.7 to ensure that adequate
vent area is available to mitigate MCR overpressurization.

SR 3.7.6.7

Verification that the VES pressure relief damper is OPERABLE
is required at 24 month intervals. The SR is used in
combination'with SR 3.7.6.6 to ensure that adequate vent
area is available to mitigate MCR overpressurization.

SR 3.7.6.8

Verification of the operability of the self-contained
pressure regulating valve in each VES train is required in
accordance with the Inservice Testing Program. This is done
to ensure that a sufficient supply of air is provided as
required, and that uncontrolled air flow into the MCR will
not occur,

k
SR 3.7.6.9

Per Reference 3, a functional test is required to M; "estabx>A
=*= that one VES a{r delijergrain,

udg inehnhag the safety-related compressed air souregggo{ize the MCRrto a'[ds8Fe1/8 inch water gauge pressure relative to the ( _ t e required air addition flowrateof_ _ _ ,

25 + 2 scfm. The test need not last 72 hours, is only - u!-d tr 'r' !ong enough to demonstrate
;

!

-" :- :-t cf ability to achieve the desired differential pressure;: !: et :--* er :- --td w M
' cur - du--*!: . The control room leakage rate must be within the design capacity of the
safety-related systems to pressurize the control roomfor 72 hours. One air delivery train is tested on
an alternating basis, in accordance with the System Level inservice Testing Program.

'
REFERENCES 1. AP600 SSAR, Section 6.4, " Main Control Room Habitability jSystems."

is
2. AP600 SSAR, Section 9.4.1, " Nuclear Island |'

Non-Radioactive Ventilation System."
3. St0Y- M-t u * hRcv and T&ica| Iw>es Associakd !

ludh he Oyfatory TrhatWnt of Man-Sab Sysk'ms -|f
(RTAss) in Ih%vt' Plaid besp5 (5tCY-N-080 } !

(
(by aa, es .
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Startup Feedaater Isolation and Control Valves
B 3.7.7

B 3.7 PLANT SYSTEMS

B 3.7.7 Startup Feedwater Isolation and Control Valves
|

BASES

BACKGROUND The startup feedwater system supplies _feedwater to the steam
generators during plant startup, hot standby and cooldown,
and in the event of main feedwater unavailability.

, The startup feedwater system serves no safety related
i function and has no safety related design basis, except to

isolate feedwater in the event of a feedwater, steam line
break, a steam generator tube rupture or other secondary

w e s7m pq* re m ssg side event.
som cmsar.s oF* A,

l r w s y ro s w er Ne rubryst e cenrist ef tec red e: startup feedrater-
ne s,444 4mtwats. ,v:h;; ;;hich by;;;;; th; ;;;;in f;;d eter lin; ;nd presid;
EWc/h P4m cesiss feedwater control for low feedwater demand conditions.on wo reers swd p

Feedwater can be supplied to the startup feedwater line via
[ g " 7* either the main or startup feedwater pumps. The feedwater|

'

is delivered directly to the SG independent of the main
feedwater line. Each startup feedwater line contains one
control valve and one isolation valvedt /. /),

a

_

APPLICABLE The basis for the requirement to isolate the startup
SAFETY ANALYSES feedwater system is established by the analysis for large |

Steam Line Break (SLB) inside containment. It is also usco M
infh:::ed by the analysis for a large Feedline Break (FLB)

| and a steam generator tube rupture.

Failure to isolate the startup feedwater system following a
SLB or FLB can lead to additional mass and energy being
deliveredpothesteamgenerators,resultinginexcessive
cooldown and additional mass and energy release in
containment. Failure to isolate the startup feedwater -

following a steam generator tube rupture may result in
overfilling the steam generator.

,

Low Tcold or high steam generator level signals close the
startup feedwater control and isolation valves and trips the
startup feedwater pumps.

The startup feedwater isolation and control valves are
components which actuate to mitigate a Design Basis
Accident, and as such meet Criterion 3 of the NRC Policy
Statement.

,

'

(continued),

,
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, Startup Feedwater Isolation and Control Values
!

|
B 3.7.7

BASES (continued)
|

LC0 This LCO ensures that the startup feedwater isolation and
control valves will actuate on command, following a SLB, FLB -

or SGTR, and isolate startup feedwater flow to the steam
generators. ygg
The startup feedwater isolati n.and control valves are,

i considered OPERABLE when they lose on an isolation
! actuation signal, and their isolation times are within the
! required limits.

1

! APPLICABILITY The startup feedwater isolation and. control valves must be
! OPERABLE whenever there is significant mass and energy in

the Reactor Coolant System and the steam generators. In
*

MODES 1, 2, 3 and 4, the startup feedwater isolation and
control valves are required to be OPERABLE in order to limit ~|

the amount of mass and energy that could be added to;
|

, containment in the event of a SLB or FLB and prevent steam
| generator overfill in the event of an SGTR. When the valves !

,

| are closed, they are already performing their safety
! function.

" ~

| In MODES 5 and 6, the energy in the steam generators is low,
'

and isolation of the startup feedwater system is not._

required.

| ACTIONS The ACTIONS are modified by a Note allowing flow paths to be
| unisolated intermittently under administrative controls.
I Thess controls consist of stationing a dedicated operator at'

the valve controls, who is in continuous communication with
the control room. In this way, the flow path.s can be

! rapidly isolated.
~

A.1 and A.2 *

With only one valv isolation or control 0PERABLE in one4
or more flow pa s, there is no redundant capability to
isolate the flow paths. In this case, both an isolation and

| a control valve in each flow path must be restored to
OPERABLE status with 72 hours, or the flow path must be
isol ated. A Completion Time of 72 hours is acceptable
since, with one valve in a flow path inoperable, there is a
second valve available in the ficw path to isolate the line.

!

| (continued)
i
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Startup Feedrater Isolation and Control Valves
B 3.7.7

BASES ]

og iseAhrSo
|

|

( ACTIONS. C.1 and C.2 ftIMMEtysuk.A WE W
o m g ,r u p ,

! (continued)
I If the isolation and con ol valve cannot be restored to

OPERABLE status,or closed within t e associated Completion
Times,theunitmustbepiacedin

| s'<wided by the n0 = 1 resideel .gm0E 4 with RCS cecW9 |

met reaevel system hece '

probability and cen:epence ef :n :::ident are =4-4-ized.
4 To achieve this status, the plant must be placed in least y

| Moot 3 withinW hours, and in MODE 4 with RCS cooling |
I provided by the normal residual heat removal system within '

'

yreT f%2( hours The allowed Completion Times are reasonable,
based on operating experience, to reach the required unit
conditi ns from full power conditions in an orderly manner
and w hout challenging plant systems.

Ago WE AMaEo FtD"' P&TA IS'"TEO "'"'" *5# *

SURVEILLANCE SR 3.7.7.1
REQUIREMENTS

| This surveillance requires verification in accordance with
the Inservice Testing Program to assure that both startup
feedwater isolation and control valves are OPERABLE. The
Surveillance Frequency is provided in the Inservice Testing

* Program.

I

REFERENCES
g g ,sEc;nov 4.f.9.

.

!
,

i

|

|

1

|

|
:

,
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Startup Feedcater Isolation and Control Valves
B 3.7.7

BASES

ACTIONS A.1 and A.2 (continued)

If the inoperable valve in the flow path can not be restored
to OPERABLE status, then the flow path must be isolated
within a Completion Time of 72 hours. The method of
isolation must include the use of at least one isolation
barrier that cannot be adversely affected by a single active
failure.

For flow paths isolated in accordance with Required Action
iA.2.1, the affected flow paths must be verified to be !

isolated on a periodic basis. This is necessary to ensure
that flow paths required to be isolated following an
accident will be in the isolation position should an event
occur. This Required Action does not require any testing or
device manipulation. Rather, it involves verification,
through a system walkdown, that the isolation devices are in
the correct position. The Completion Time of "once per
7 days" is appropriate considering the fact that the devices
are operated under administrative controls, valve status
indications in the main control room and the probability of
their misalignment.is low,

B.1@dB. MM [a
g /

'

With both the isolatior and control valves inoperabl in one-

er ::r: flow path /, the aff cted flow path / must bey solatedi
within a Completion Time of 4 houd The method of isolation,

must include the use of at least one isolation barrier that
-

; cannot be adversely affected by a single active failure.

flow paths isolated in accordance with Required Acti
B.2, affected flow paths must be verified _to be ated
on a per basis. This is necessary to ensur at flow
paths require be isolated following an dent and no
longer capable of g automatically i ated will be in
the isolation position uld an e occur. This Required
Action does not require an ng or device manipulation, j
Rather, it involves verifi io through a system walkdown, '

that the isolation de s are in t correct positlon. The
Completion Time o once per 7 days" is repriate
considering act that the devices are o ted under
administ ve controls, valve status indication n the
main ntrol room and the probability of their misa ent

ow.

(continued),

.

.,
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' Main steam t.ine te nage
! B 3.7.8
I

3.7 PLANT SYSTEMS

3.7.8 Main Steam Line Leakage

BASES
- . = = = = , = = . , . , . ;n.-=_. . : =

BACKGROUND A limit on leakage from the main stean,'ine. ins'ide
containment is required to limit system op ration in the
presence of excessive leakage. Leakage is limited to an
amount which would not compromise safety consistent with the
Leak Before Break (LBB) analysis discussed in Chapter 3 of
the AP600 SSAR (Ref. 1). This leakage limit ensures
appropriate action can be taken before the integrity of the

j lines is impaired.
,

r
,

LBB is an argument which allows elimination of design for
dynamic load effects of mstulated pipe breaks. The,

j fundamental premise of L3B is that the materials used in
'

- nuclear plant piping are strong enough that even a large
! throughwall crack leaking well in excess of rates detectable

by present leak detection systems would remain stable, and
would not result in a double ended guillotine break under
maximum loading conditions. The benefit of LBB is the

| elimination of pipe whip restraints, jet impingement
effects, subcompartment pressurization, and internal system, m

| blowdown loads.
,

As described in Section 3.6 of the AP600 SSAR (Ref.1), LBB
has been applied to the main steam line pipe runs inside
containment. Hence, the potential safety significance of
secondary side leaks inside containment requires-detection
and monitoring of leakage inside containment. This LC0
protects the main steam lines and main feedwater lines. '

inside containment against degradation, and helps assure
that serious leaks will not develop. The consequences of
violating this LC0 include the possibility of further
degradation of the main steam lines, which may lead to pipe i

break. '

APPLICABLE The safety significance of plant leakage inside containment
SAFETY ANALYSES varies depending on its source, rate, and duration.

Therefore, detection and monitoring of plant leakage inside
containment are necessary. This is accomplished via the
instrumentation required by LC0 3.4.10. "RCS Leakage
Detection Instrumentation," and the RCS water inventory

'

balance (SR 3.4.8.1). Subtracting RCS leakage as well as

(continued)
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B 3.7.8

BASES
- - _ _ - - - . - . ... .. ... ..

APPLICABLE any other identified non RCS leakage into the containment
SAFETY ANALYSES area from the total plant leakage inside containment

(continued) provides qualitative information to the operators regarding
possible main steam line leakage. This allows the operators

' to take corrective action should leakage occur which is
detrimental to the safety of the facility and/or the public.

Although the main steam line leakage limit is not required
by the NRC Policy Statement criteria, this specification has
been included in Technical Specifications in accordance with j
NRC direction (Ref. 2).

.

H

LC0 Main steam line leakage is defined as leakage inside
.

containment in any portion of the two (2) 28" I.D. main
i steam line pipe walls. Up to 0.5 gpm of leakage is

i
| allowable because it is below the leak rate for LBB analyzed '

, cases of a main steam line crack twice as long as a crack
' leaking at ten (10) times the detectable leak rate under i

normal operating load conditions. Violation of this LC0
could result in continued degradation of the main steam
line. ;

:

APPLICABILITY Because of elevated main steam system temperatures and
| pressures, the xtential for main steam line leakage is

greatest in MODES 1, 2. 3, and 4.

I In MODES 5 and 6, a main steam line leakage limit is not
provided because the main steam system pressure is far
lower, resulting in lower stresses and a reduced potential
for leakage. In addition,-the steam generators are not-the
primary method of RCS heat removal in MODES 5 and 6.

,

i

|-

|
f

|
I

|

|

; (continued)
!

'

!
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| B 3.7.8 l

i

BASES (continued)

ACTIONS A.1 and A.2
,

With main steam line leakage in excess of the LC0 limit, the
unit must be brought to lower pressure conditions to reduce
the severity of the leakage and its potential consequences. l

,

The reactor must be placed in H0DE 3 with 8 hours and H0DE 5 '

! within 48 hours. This action reduces the main steam line
pressure and leakage, and also reduces the factors which

,

tend to degrade the main steam lines. The Com)letion Time I@ of 4 hours to reach MODE 3 from full power wit 1out
'

challenging
experience. plant systems is reasonable based oA o>eratingSimilarly, the Completion Time of g 1ours to .
reach MODE 5 without challenging plant systems is also ~h|

reasonable based on operating experience. In H0DE 5, the
pressure stresses acting on the main steam line are much
lower, and further deterioration of the main steam line is
less likely.

|
SURVEILLANCE SR 3.7.8.1
REQUIREMENTS

Verifying that main steam line leakage is within the LC0.
limit assures the integrity of those lines inside
containment is maintained. An early warning of main steam
line leakage is provided by the automatic system which 1

monitor the containment sump level. Main steam line leakage I
would appear as unidentified leakage inside containment via
this system, and can only be positively identified by
inspection. However, by performance of an RCS water
inventory balance (SR 3.4.8.1) and evaluation of the cooling
and chilled water systems inside containment, determination
of whether the main steam line is a potential source of
unidentified leakage inside containment is possible.

.

REFERENCES 1. AP600 SSAR, Section 3.6.

2. NRC letter, Diane T. Jackson to Westinghouse (Nicholas J.
Liparulo), dated September 5,1996, " Staff Update to
Draft Safety Evaluation Report (DSER) Open Items (0Is)
Regarding the Westinghouse AP600 Advanced Reactor
Design," Open Item #365.

s

I
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UL dources - uperating
B 3.8.1

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.1 DC Sources - Operating

BASES

BACKGROUND The Class IE DC and UPS System (IDS) provides electrical
power for safety related and vital control instrumentation
loads, including monitoring and main control room emergency
lighting. It also provides power for safe shutdown when all
the onsite and offsite AC power sources are lost and cannot
be recovered for 72 hours. As required by 10 CFR 50,
Appendix A, GDC 17 (Ref. 1), the Class IE DC electrical
power system is designed to have sufficient independence,
redundancy, and testability to perform its safety functions, |

assuming a single failure. The Class 1E DC electrical power
system also conforms to the requirements of Regulatory Guide
1.6 (Ref. 2)-and IEEE-308 (Ref. 3).

The 125 VDC electrical power system consists of four
independent safety related Class 1E DC electrical power
subsystems (Division A, B, C, and D). Divisions A and D
each consist of one 24 hour battery bank, one battery
charger, and the associated control equipment and
interconnecting cable. Divisions B and C each consist ofu
two battery banks (one 24 hour and one 72 hour), two battery
chargers, and the associated control equipment and
interconnecting cabling. The loads on the battery banks
(including those on the associated inverters) are grouped
according to their role in response to a Design Basis
Accident (DBA). Loads which are a one time or limited
duration load (engineered safeguards features (ESF)
actuation cabinets and reactor trip function) required
within the first 24 hours following an accident are
connected to the "24 hour" battery bank. Loads which are
continuous or required beyond the first 24 hours 'following
an accident (emergency lighting, post accident monitoring,
and Qualified Data Processing System) are connected to the
"72 hour" battery bank. There tre a total of six battery
banks. A battery bank consists of two batteries connected
in parallel. Each battery consist of 60 cells connected in
series. Divisions A and D each have one 4800 ampere hour
battery bank and Divisions B and C each have two 4800 ampere
hour battery banks.

Additionally, there is one installed spare battery bank and
one installed spare battery charger, which provide backup

(continued)

AP600 B 3.8-1 08/96 Amendment 0



_ . ._ . _ . _ _ _ . _ . , _ . . - _ _ . _ _ _ . . . _ . _ . _ . _ _ _ . _ _ _ . _ _ _ _ _ _ _ _

DC Sources - Operating
B 3.8.1

,

BASES

BACKGROUND service in the event that one of the battery banks and/or
(continued) one of the preferred battery chargers is out of service.

The spare battery bank and charger are Class 1E and have the
same rating as the primary components. If the spare battery
bank with the charger is substituted for one of the

;

! preferred battery banks or chargers, then the requirements
! of independence and redundancy between subsystems are

| maintained and the division is OPERABLE.

: During normal operation, the 125 VDC load is powered from i
'

the battery chargers with the batteries floating on the
system. In case of loss of normal power to the battery
charger, the DC load is automatically powered from the
station batteries.

:

Each battery bank provides power to an inverter, which in
;

turn powers an AC vital bus. The AC vital bus loads are |
connected to inverters according to the battery bank type,

,

24 hour or 72 hour.* ,

)
The Class IE DC power distribution system is described in i

more detail in Bases for LC0 3.8.5, " Distribution System ->

Operating," and LC0 3.8.6, " Distribution _ System - Shutdown."
.

! Each battery has adequate storage capacity to carry the
required load for the required duration as discussed in
Reference 4.

'

Each 125 VDC battery bank, including the spare battery bank,
is separately housed in a ventilated room apart from its.

charger and distribution centers. Each subsystem is located'

in an area separated physically and electrically from the
other subsystems to ensure that a single failure in one
subsystem does not cause a failure in a separate subsystem.

,

There is no sharing between separate Class IE subsystems!

such as batteries, battery chargers, or distribution panels.
I The batteries for each Class 1E electrical power subsystem

are based on 125% of required capacity. The voltage limit
is 2.13 V per cell, which corresponds to a total minimum
voltage output of 128 Y per battery discussed in

.

Reference 4. The criteria for sizing large lead storage
batteries are defined in IEEE-485 (Ref. 5).

.

(continued)

-

h A0600 B 3.8-2 08/96 Amendment 0
Af01 sterre ams\10030001.r06400796

~

. _- _ _, . . . _ _



.. . _ - _.. - _ -- . - - - - - . -. --. - .- - -

DC Sources - Operating
B 3.8.1

| BASES

BACKGROUND Each electrical power subsystem has ample power output
(continued) capacity for the steady state operation of connected loads

| required during normal operation, while at the same time
' maintaining its battery bank fully charged. Each battery

charger has sufficient capacity to restore the battery bank *

from the design minimum charge to its fully charged state
within 24 hours while supplying normal steady state loads
(Ref. 4).'

|
|

| APPLICABLE The initial conditions of DBA and transient analyses
! SAFETY ANALYSES in the SSAR, Chapter 6 (Ref. 6) and Chapter 15, (Ref. 7),

assume that engineered safety features are OPERABLE. The
| Class IE DC electrical power system provides 125 volts power
| for safety related and vital control instrumentation loads
| including monitoring and main control room emergency

lighting during all MODES of operation. It also provides!

power for safe shutdown when all the onsite and offsite AC
power sources are lost.

|

| The OPERABILITY of the Class IE DC sources is consistent
| with the initial assumptions of the accident analyses. Thisa includes maintaining at least three of the four divisions of

DC sources OPERABLE during accident conditions in the event
of:

a. An assumed loss of all offsite and onsite AC power
j sources; and

b. A worst case single failure.
i
'

The DC Sources satisfy Criterion 3 of the NRC Policy
Statement.

|

LC0 Class IE DC electrical power subsystems are required to be,

OPERABLE to ensure the availability of the required power
i to shut down the reactor and maintain it in a safe condition
| after an anticipated operational occurrence (A00) or a
i postulated DBA. Loss.of Class IE DC electrical power from

one division does not prevent the minimum safety function
from being performed (Ref. 4),

i

(continued),

.
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DC . Sources - Operatingi .

4 B 3.8.1
<

BASES (continued)

i LCO An operable Class IE DC electrical power subsystem requires
j (continued) all required batteries and respective chargers to be.

operating and connected to the associated DC bus (es). The3

spare battery and/or charger may be used by one subsystem
| for OPERABILITY.
.

APPLICABILITY The Class IE DC electrical power sources are required to be 1

OPERABLE in MODES 1, 2, 3, and 4 to ensure safe unit
operation and to ensure that:

1

a. Acceptable fuel % ;.1 limits and reactor coolant |
pressure boundar; iimits are not' exceeded as a result of

.A00s or abnormal transients; and
,

b. Adequate core cooling is provided, and containment
integrity and other vital functions are maintained in the
event of a postulated DBA. I

Class IE DC electrieel power requirements for MODES 5 and 6
i

are addressed in tiu 3ases for LCO 3.8.2, "DC Sourc.es - )
'

Shutdown."
'

,

"
a

ACTIONS A.1 |

' one of the C1' ass IE DC electrical power subsystems is ;

inoperable, the remaining Class IE DC electrical power
subsystems have the capacity to support a safe shutdown and.

to mitigate all design basis accidents, based on
conservative analysis.

Because of the passive system design and the use of
fail-safe components, the remaining Class IE DC electrical
power subsystems have the capacity to support a safe
shutdown and to mitigate most DBAs following a subsequent
worst case single failure. -A1;;, with p:::iv:/f:i'-:sfe
'd::ign, th ri:k :::::icted with the 10:3 Of One Cl:se IC DC
-: b:y:te: i: :i=il:r te th: 10:: Of en; AC : pply fer :
-e:n :ntirn:1 unit. The Jf hour Comp?etion Time is
reasonable band ua engin ring judgement balancing the
risks of operation withou one DC subsystem against the
risks of a forced shutdown. Additionally, the Completion
Time reflects a reas le time to assess plant status;

12-
(continued)
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(
AP600'

BASES 3.8.1

,

INSERT PAGE3.8f6
'

'

|

| B.1

| Condition B represents two subsystems with a loss of ability
to completely respond to an event. *.1d a potential loss ofi

| ability to remain energized during .iormal operation. It is,
therefore, immrative that the operator's attention focus on'

stabilizing tie unit, minimizing the potential for complete
loss of DC power to the affected distribution subsystems.
The 2 hour limit is consistent with the allowed time for two
inoperable DC distribution subsystems.

: If two o.f the required DC electrical power subsystems are
inoperable (e.g., inoperable battery, inoperable battery,

| charger (s), or inowable battery charger and associated.

inoperable battery!. the two remaining DC electrical power:

subsystems have the capacity to support a safe shutdown and
; to mitigate all but the very worst case events. Since a

subsequent worst case single failure would, however, result'

in the loss of the third subsystem leaving only one
i subsystem with limited capability to mitigate events,

cor.tinued power operation should not exceed 2 hours. Thei

2 hour Completion Time is based on Regulatory Guide 1.93t

(Ref. 8) and reflects a reasonable time to assess unit
status as a function of the inoperable DC electrical power
subsystem and, if the DC electrical power subsystem is not

; restored to OPERABLE status, to prepare. to effect an orderly
and safe unit shutdown.

.

I
,

<

e

i

:

:
I
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DU Sources - Operaling
B 3.8.1

BASES

ACTIONS A.1 (continued)

attempt to repair or replace, thus avoiding an unnecessary -

shutdown; and, if necessary, prepare and effect an orderly
and safe shutdown.

The installed spare battery bank and charger may be used to
restore an inoperable Class IE DC electrical power
subsystem; however, all applicable Surveillances must be met
by the spare equipment used, prior to declaring the

&6* subsystem OPERABLE.

CJ.1andh.2

If the inoperable DC electrical power subsystem cannot be
restored to OPERABLE status within the required Completion
Time, the unit must be brought to MODE 4 where the
probability and consequences on an event are minimized. To
achieve this status, the plant must be brought to at least

' H0DE 3 within' t hours and to MODE f within p. hours. The
allowed Completion Times are reasonable, base 4onoperating
experience, to reach the required unit conditions from full
power conditions in an orderly mahner and without
challenging plant systems. ja

S gc.

SURVEILLANCE SR 3.8.1.1
REQUIREMENTS

Verifying battery terminal voltage while on float charge for
the batteries helps to ensure the effectiveness of the
charging system and the ability of the batteries to perform
their intended function. Float charge is the condition in
which the charger is supplying the continuous charge
required to overcome the internal losses of a battery (or
battery cell) and maintain the battery (or a battery cell)
in a fully cnarged state. The voltage requirements are

~

based on the nominal design voltage of the battery and are
consistent with the initial voltages assumed in the battery
sizing calculations. The 7 day Frequency is consistent with
manufacturer recommendations and IEEE-450 (Ref. 8).

SR 3. 8. l d

Visual inspection to detect corrosion of the battery cells
and connections, or measurement of the resistance of each

(continued)
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DC Sources - Operating
B 3.8.1

BASES

,.

SURVEILLANCE SR 3.8.1.4 and 3.8.1.5 (continued)
REQUIREMENTS

The Surveillance Frequency of 12 months is consistent with *

IEEE-450 (Ref. 8), which recommends cell to cell and
| terminal connection resistance measurement on a yearly

basis.

SR 3.8.1.6

This SR requires that each battery charger be capable of
supplying [400] amps at 1 [125] V for 2 [24] hours. These
requirements are based on the design capacity of the
chargers (Ref. 4). According to Regulatory Guide 1.32
(Ref. 9), the battery charger supply is required to be based

| on the largest combined demands of the various steady state
| loads and the charging capacity to restore the battery from

the design minimum charge state to the fully charged state,
within 24 hours, irrespective of the status of the unit
during these demand occurrences. The minimum required

; amperes and duration ensures that these requirements can be
| satisfied.
|

4

| The Surveillance Frequency is acceptable, given the
conditions required to perform the test and the othera

administrative controls existing to ensure adequate charger
performance during these 18 month intervals. In addition,
this Frequency is intended to be consistent with expected

i fuel cycle lengths. This Surveillance may be performed
| during any plant condition with the spa *e battery and

charger providing power to the bus.

This SR is modified by a Note. The note acknowledges that
| geditmaybetakenforunplannedeventsthatsatisfythis

SR 3.8.1.7
'

A battery service test is a special test of battery
capability, as found, to satisfy the design requirements
(battery duty cycle) of the Class IE DC electrical power
system. The discharge rate and test length corresponds to
the design duty cycle requirements as specified in
Reference 4.

i, The Surveillance Frequency of 18 months is consistent with
! the recommendations of Regulatory Guide 1.32 (Ref. 9) and
j Regulatory Guide 1.129 (Ref.10), which state that the

| (continuec,
!

I
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DC Sources - Operating
B 3.8.1

BASES

;

SURVEILLANCE SR 3.8.1.2 (continued)
REQUIREMENTS

intercell, interrack, intertier, and terminal connection,,

provides an indication of physical damage or abrumal
deterioration that could potentially degrade battery |performance.

t

The limits established for this SR shall be no more than 20%
above the resistance as measured during installation or not '

above the ceiling value established by the manufacturer.

The Surveillance Frequency for these inspections, which
lcan detect conditions that can cause power losses due to

resistance heating, is 92 days. This Frequency is
considered acceptable based on operating experience related 1

to detecting corrosion trends.

SR 3.8.1.3

Visual inspection of the battery cells, cell plates, and
battery racks provides an indication of physical damage or
abnormal deterioration that could potentially degrade
battery performance.

*

The 12 month Frequency for this SR is consistent with
IEEE-450 (Ref. 8), which recommends detailed visual

,

inspection of cell condition and rack integrity on a yearly l

basis.
1

SR 3.8.1.4 and SR 3.8.1.5 i

Visual inspection and resistance measurements of intercell,
interrack, intertier, and terminal connections provide an
indication of physical damage or abnormal deterioration that
could indicate degraded battery condition. The
anticorrosion material is used to help ensure . good i

electrical connections and to reduce termiaal deterioration. |The visual inspection for corrosion is not intended to !

require removal of and inspection under each terminal |
connection. The removal of visible corrosion is a .

preventive maintenance SR. The presence of visible !
corrosion does not necessarily represent a failure of this j
SR provided visible corrosion is removed during performance i

of SR 3.8.1.4. !

The connection resistance limits for this Surveillance |Requirement shall be no more than 20% above the resistance 1

as measured during installation, or not above the ceiling,

value established by the manufacturer.

(continued)
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DC Sources - Operating
.

B 3.8.1
;

BASES.

1 1
.

SURVEILLANCE SR 3.8.1.8 (continued)
REQUIREMENTS

A battery modified performance discharge test is described
,

i in the Bases for SR 3.8.1.7. Either the battery pecformance
: discharge test or the modified performance discharge test is

acceptable for satisfying SR 3.8.1.8; however, only thet

j modified performance discharge test may be used to satisfy
SR 3.8.1.8 while satisfying the requirements of SR 3.8.1.7

,

: at the same time.

The acceptance criteria for this Surveillance are consistent
i with IEEE-450'(Ref. 8) and IEEE-485-(Ref. 5). These

references recommend that the battery be replaced if its!

capacity is below 80% of the manufacturer's rating. A
'

: capacity of 80% shows that the battery rate of deterioration
is increasing, even if there is ample capacity to meet the4

load requirements.
,

The Surveillance Frequency for this test is normally*

i 60 months. If the battery shows degradation, or if the
battery has reached 85% of its expected life and capacity is'

< 100% of the manufacterer's rating, the Surveillance:
' Frequency is reduced to 12 months. However, if the battery

shows no degradation but has reached 85% of its expected-

life, the Surveillance Frequency is only reduced to
,

24 months for batteries that retain capacity 2 100% of the '

manufacturer's rating. Degradation is indicated, according
to IEEE-450 (Ref. 8), when the battery capacity drops by I

more than 10% relative to its capacity on the previous j
performance test or when it is 2 10% below the -

manufacturer's rating. These frequencies are consistent
with the recommendations in IEEE-450 (Ref. 8).

This SR is modified by a Note that states credit may be
taken for unplanned events that sr.tisfy this SR.

.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 17. *

2. Regulatory Guide 1.6, " Independence Between Redundant
Standby (Onsite) Power Sources and Between Their
Distribution Systems," U.S. Nuclear Regulatory
Commissien, March 10, 1971.

(continced)
__
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B 3.8.1 |

BASES

SURVEILLANCE SR 3.8.1.7 (continued)
REQUIREMENTS

battery service test should be performed with intervals
between tests not to exceed 18 months. This Surveillance '

may be performed during any plant condition with the spare
battery and charger providing power to the bus.

This SR is modified by two Notes. Note 1 allows the 1

performance of a modified performance discharge test in lieu
of a service test once per 60 months.

The modified performance discharge test is a simulated duty
cycle consisting of just two rates; the one minute rate
published for the battery or the largest current load of the '

duty cycle, followed by the test rate employed for the
performance test,.both of which envelope the duty cycle of
the service test. Since the ampere-hours removed by a rated
one minute discharge represents a very small portion of the
battery capacity, the test rate can be changed to that for
the performance test without compromising the results of the
performance discharge test. The battny terminal voltage
for the modified performance discharge test should remain
above the minimum battery terminal voltage specified in the
battery service test for the duration of time equal to thata
of the service test.

A modified discharge test is a test of the battery capacity
and its ability to provide a high rate, short duration load
(usually the highest rate of the duty cycle). This will
often confirm the battery's ability to meei the critical
period of the load duty cycle, in addition to determining
its percenttge of rated capacity. Initial conditions for -

the modified performance discharge test should be identical
to those specified for a service test.

Note 2 states that creoit may be taken for unplanned events
that satisfy this SR.

SR 3.8.1.8

A battery performance discharge test is a test of constant
current capacity of a battery, normally done in the as found
condition, after having been in service, to detect any
change in the capacity determined by the acceptance test.
The test is intended to determine overall battery
degradation due to age and usage.

(continued)

,
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B 3.8.2

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.2 Class IE DC Sources - Shutdown j

BASES

BACKGROUND A description of the Class IE DC power sources is provided
in the Bases for LCO 3.8.1, "DC Sources Operating."

APPLICABLE .The initial conditions of Design Basis Accident (DBA) and
| SAFETY ANALYSES transient analysas in the SSAR, Chapter 6 (Ref. 1) and

Chapter 15 (Ref. 2), assume engineered safety features are
OPERABLE. The DC electrical power system provides normal and
emergency DC electrical power for the emergency auxiliaries
and control and switching during all MODES of operation.

The OPERABILITY of the DC subsystem is consistent with the
initial assumptions of the accident analyses and the
requirements for the supported systems' OPERABILITY.

TheOPkRABILITYoftheminimumClassIEDCpowersources
during MODES 5 and 6, as specified in the LCO, ensures that:

~

a. The unit can be maintained in the shutdown or refueling
| condition for extended periods;
i

b. Sufficient instrumentation and control capability is'

available for monitoring and maintaining the unit status;
and

c. Adequate Class IE DC power sources are provided to
mitigate events postulated during shutdown, such as an
inadvertent draindown of the vessel or a fuel-handling
accident.

Many DBAs which are analyzed in MODES 1, 2, 3, and 4 have no
specific analyses in MODES 5 and 6. Worst case, bounding
events would not occur in MODES 5 and 6 because the
probabilities of occurrence would be significantly reduced or
eliminated, and the consequences would be minimal. Various'
deviations from the analysis assumptions and design
requirements are allowed within the Actions during MODES 1,

!

i.

! (continued)
i
j
t
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DC Sources - Operating
B 3.8.1

BASES |
|

.

REFERENCES 3. 'IEEE-308 1980, "IEEE Standard Criteria for Class IE Power i

!

(continued) Systems for Nuclear Power Generating Stations," Institute
,

of Electrical and Electronic Engineers.

4. AP600 SSAR, Section 8.3.2, " Class IE DC Power Systems."

5. IEEE-485 1983, " Recommended Practices for Sizing Large
Lead Storage Batteries for Generating Stations and
Substations," Institute of Electrical and Electronic
Engineers, June 1983.

6. AP600 SSAR, Chapter 6, " Engineered Safety Features."

7. AP600 SSAR, Chapter 15, " Accident Analyses."

8. IEEE-450 1987, "IEEE Recommended Practice for
Maintenance Testing and Replacement of Large Lead Storage
Batteries for Generating Stations and Subsystems,""

Institute of Electrical and Electronic Engineers, June
1986.

9. Regulatory Guide 1.32, " Criteria for Safety-Related
Electric Power Systems for Nuclear Power Plants," U.S.
Nuclear Regulatory Commission, February 1977.A

10. Regulatory Guide 1.129 Revision 1, " Maintenance Testing
and Replacement of Large Lead Storage Batteries for
Nuclear Power Plants," U.S. Nuclear Regulatory
Commission, February 1978.

,

.-

I

!
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DC Sources - Shutdown
B 3.8.2

BASES

i
-

APPLICABILITY b. Required features needed to mitigate a fuel-handling
-(continued) accident are available;

c. Required features necessary to mitigate the effects of
events that can lead to core damage during shutdown are
available; and

| d. Instrumentation and control capability is available for
! monitoring and maintaining the unit in a cold shutdown
j condition or refueling condition.

The Class 1E DC electrica's power requirements for MODES 1,
2, 3, and 4 are covered in LCO 3.8.1, "DC Sources -
Operating."

|
|

ACTIONS A.1, A.2.1. A.2.2. A.2.3. and A.2.4

| With one or more.of the required (per LCO 3.8.6,
( " Distribution Systems - Shutdown") Class IE DC power

subsystems inoperable, the remaining subsystems may be
capable of supporting sufficient systems to allow

| continuation of CORE ALTERATIONS, fuel movement, and/or-

| operations with a potential for draining the reactor vessel.
By allowing the option to declare required features
inoperable with the associated DC power source (s) inoperable,
appropriate restrictions will be implemented in accordance

i with the affected required features LCO ACTIONS. In many
i instances this option would likely involve undesired

administrative efforts. Therefore, the allowance for
sufficiently conservative' actions is made (i.e., to suspend
CORE ALTERATIONS, any activities that could potentially
result in inadvertent draining of the reactor vessel, and
operations involving positive reactivity additions). The
Required Action to suspend positive reactivity additions does
not preclude actions to maintain or increase reactor vessel-

inventory, provided the required SDM is maintained.

Suspension of these activities shall not preclude completion
of actions to establish a safe conservative condition. These
actions minimize probability of the occurrence of postulated

[ events. It is further required to immediately initiate

| action to restore the required DC electrical power subsystems
i

i

:
i
i (continued)

I
:
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DC Sources - Shutdown I

B 3.8.2

BASES

APPLICABLE 2, 3, and 4 in recognition that certain testing and
SAFETY ANALYSES maintenance activities, both scheduled and unscheduled, must

(continued) be conducted provided an acceptable level of risk is not
exceeded.

.

During MODES 5 and 6, performance of a significant number of-
required tests and maintenance activities is required.

In general, when the plant is shut down, the Technical
Specification requirements ensure that the plant has the
capability to mitigate the consequences of postulated
accidents. Assumption of a single failure and concurrent
loss of all offsite or loss of all onsite power. These
deviations from DBA analysis assumptions and design
requirements during shutdown conditions are allowed by the
LC0 for required systems.

The Class IE DC Sources satisfy Criterion 3 of the NRC Policy
Statement.

I

LCO Class IE DC electrical power subsystems are required to be
OPERABLE to support required trains of Class IE Distribution2.

System divisions required to be OPERABLE by LC0 3.8.6. This
ensures the availability of sufficient Class IE DC power
sources to operate the unit in a safe manner and to mitigate
the consequeaces of postulated events during shutdown
(e.g., fuel handling accidents, inadvertent reactor vessel
draindown).

As described in the previous section, "Applicabla Safety
Analyses," in the event of an accident during shutdown, the
Technical Specifications are designed to maintain the plant
in such a condition that, even with a single failure, the
plant will not be in immediate difficulty.

APPLICABILITY The Class IE DC power sources required to be OPERABLE in
MODES 5 and 6 provide assurance that:

a. Required features to provide adequate coolant inventory
makeup are available for the irradiated fuel assemblies
in the core in case of an inadvertent draindown of the
reactor vessel;

(continued)
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Inverters - Operating
B 3.8.3

:

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.3 Inverters - Operating

BASES
,

'

BACKGROUND The inverters are the preferred source of power for the
Class 1E AC instrument and control buses because of the
stability and reliability they achieve. Divisions A and D,
each consist of one Class 1E inverter. Divisions B and C,
each consist of two inverters. The function of the inverter
is to convert Class 1E DC electrical power to AC electrical |
power, thus providing an uninterruptible power source for i

the instrumentation and controls for the Protection and |
Safety Monitoring System (PMS). The inverters are powered
from the Class 1E 125 V battery sources. (Ref. 1)

Under normal operafion, a Class 1E inverter supplies power
to the Class 1E AC instrument and control bus. If the
inverter is inoperable or the Class 1E 125 VDC input to the
inverter is unavailable, the Class 1E AC instrument and
control bus is powered from the backup source associated
with the same division via a static transfer switch
featuring a make-before-break contact arrangement. In
addition, a manual mechanical bypass switch is used to
provide a backup power source to the Class 1E AC instrument*

;

and control bus when the inverter is removed from service. '

The backup source is a Class 1E regulating 480-200/120 volt
transformer providing a regulated output to the Class 1E AC
instrument and control bus through a static transfer switch
and a manual bypass switch.

In addition to powering safety loads, the Class 1E AC power
sources are used for emergency lighting in the main control
room and remote shutdown workstation. When a normal AC
power source for emergency lighting is lost, the loads are |
automatically transferred to a Class 1E AC power source. '

Specific details on' inverters cnd thdir operating
characteristics are found in the SSAR, Chapter 8 (Ref. 1).

APPLICABLE The initial conditions of Design Basis Accidnnt (DBA)
SAFETY ANALYSES transient analyses in the SSAR, Chapter 6 (Ref. 2) and

Chapter 15 (Ref. 3), assume engineered safety features are
OPERABLE. The inverters are designed to provide the
required capacity, capability, redundancy, and reliability
to ensure the availability of necessary power to the PMS,

| instrumentation and controls so that the fuel, Reactor

| (continued)
d e w ..
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DC Sources - Shutdown
B 3.8.2 j

|
BASES i

ACTIONS A.1, A.2.1, A.2.2 A.2.3. and A.2.4 (continued)

and to continue this action until restoration is accomplished
in order to provide the necessary Class IE DC electrical
power to the unit safety systems.

The installed spare battery bank and charger may be used to
restore an inoperable Class IE DC power subsystem; however,
all applicable surveillances must be met by the spare
equipment used, prior to declaring the subsystem operable.

The Completion Time of immediately is consistent with the
required times for actions requiring prompt attention. The
restoration of the required Class IE DC electrical power
subsystems should be completed as quickly as possible in
order to minimize the time during which the unit safety
systems may be without sufficient power.

SURVEILLANCE SR 3.8.2.1
REQUIREMENTS

SR 3.8.2.1 requires performance of all Surveillances required
by SR 3.8.1.1 through SR 3.8.1.8. Therefore, see the*

corresponding Bases for LC0 3.8.1 for a discussion of each
SR.

REFERENCES 1. AP600 SSAR, Chapter 6, " Engineered Safety Features."

2. AP600 SSAR, Chapter 15, " Accident Analysis."

.

.

e

1
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inverters - uperaung
B 3.8.3

BASES

LC0 This LCO is modified by a Note that allows one inverter to
(continued) be disconnected from its. associated Class 1E DC bus for !

5 72 hours, if the associated Class IE AC instrument and |-

control bus is powered from its Class IE regulating |
transformer during the period and all uther inverters are

iOPERABLE. This allows an equalizing charge to be placed on |

| one battery bank. If the inverter was not disconnected, the I

resulting voltage condition might damage the inverter. '

These provisions minimize the loss of equipment that wouldi

occur in the event of a loss of offsite power. The 72 hour
time period for the allowance minimizes the time during
which a loss of offsite power could result in the loss of I
equipment energized from the affected Class IE AC instrument I
and control bus while taking into consideration the time

,

required to perform an equalizing charge on the battery i

bank.

The intent of this Note is to limit the number of inverters
that may be disconnected. Only the inverter associated with
the single battery bank undargoing an equalizing charge may
be disconnected. All other inverters must be aligned to
their associated batteries.

-

APPLICABILITY The inverters are required to be OPERABLE in MODES 1, 2, 3,
and 4 to ensure that:

a. Acceptable fuel design limits and reactor coolant
pressure boundary limits are not exceeded as a result of
A00s or abnormal transients; and

b. Adequate core cooling is provided, and containment
OPERABILITY and other vital functions are maintained in
the event of a postulated DBA.

Inverter requirements for MODES 5 and 6 are covered in the
Bases for LC0 3.8.4, " Inverters - Shutdown." ' '

|

|
;

|
|

(continued),
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B 3.8.3

BASES

APPLICABLE Coolant System (RCS),and containment design limits are
SAFETY ANALYSES not exceeded. These limits are discussed in more detail

(continued) in the Bases for Technical Specifications 3.2 (Power
Distribution Limits), 3.4 (Reactor Coolant System), and
3.6 (Containment Systems).

The OPERABILITY of the inverters is consistent with the
initial assumptions of the accident analyses and is based on
meeting the design basis of the unit. This includes -

maintaining at least three of the four Divisions of ACI

instrument and control buses OPERABLE during accident
conditions in the event of:

a. An assumed loss of all offsite and onsite AC power
source; and

b. A worst cese single failure.

Inverters are a part of distribution systems, and as such,
satisfy Criterion 3 of the NRC Policy Statement.

LC0 The inverters ensure the availability of AC electrical power,

for the systems instrumentation required to shut down the
reactor and maintain it in a safe condition after an
anticipated operational occurrence (A00) or a postulated
DBA.

Mrintaining the required inverters OPERABLE ensures that the
.

redundancy incorporated into the design of the PMS
instrumentation and controls is maintained. The six
inverters ensure an uninterruptible supply of AC electrical
power to the six class 1E AC instrument and control buses
even if all AC power sources are de-energized.

OPERABILITY as it applies to inverters, requires that the
Class 1E AC instrument and control bus be powered by the
inverter with output voltage and frequency within

,

tolerances, and the power input to the inverter from a
125 VDC station battery.

|

1
!

|

(continued)
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Inverters - Operating
B 3.8.3

BASES (continued)

SURVEILLANCE SR 3.E.3.1
REQUIREMENTS

This Surveillance verifies nat the inverters are
functioning properly with e el required switches and circuit,

breakers closed and Class 1E AC instrument and contrcl buses
energized from the inverter. The verification of proper
voltage and frequency output ensures that the required power
is readily available for the PMS instrumentation connected / 7
to the Class IE AC instrument and control buses. The R/6ay
Frequency takes into account the effectiveness of the
voltage and frequency instruments, the redundant capability<

of the inverters, and other indications available in the
control room that alert the operator to inverter
malfunctions.-

'
.

REFERENCES 1. AP600 SSAR, Section 5.3.2.1.1.2, " Class 1E
Uninterruptible Powe Supplies".

2. AP600 SSAR, Chapter 6, " Engineered Safety Features".

3. AP600 SSAR, Chapter 15, " Accident Analyses".
.

.

AP600 B 3.8-19 08/96 Amendment 0



. . . . ._ . .- - . - . -. _ . -- . . -

inverters - uperaung 1

B 3.8.3 )

BASES (continued)
N

ACTIONS A.1,

+

~j With a required inverter inoperable, its associated Class 1E
AC instrument and control bus is automatically energized I

from its regulating transformer. A manual switch is also
i provided which can be used if the static transfer switch

I

{ does not properly function.
,

For this reason a Note has been included in Condition A
requiring the entry into the Conditions and Required Actions
of LC0 3.8.5, " Distribution System - Operating." This
ensures that the vital bus is re-energized within Jf hours.

2.4 24 / 2_.
Required Action A.1 allows les hours to fix the inoperable *

inverter and return it to service. The m hour time limit>

is based upon engineering judgment, taking into
consideration the time required to repair an inverter and

: the additional risk to which the unit is exposed because of
the inverter inoperability. This has to be balanced against
the risk of an immediate shutdown, along with the potential

: challenges to safety systems such a shutdown might entail.
When the AC instrument and control bus is powered from its
regulating transformer, it is relying upon interruptible AC

; electrical power sources (offsite and onsite). Theu
uninterruptible inverter source to the AC instrument and
control buses is the preferred source for powering
instrumentation trip setpoint devices.,

;

' B.1 and B.2 g
| If the inoperable DC electrical power subs stem cannot be
', Time,theunitmustbebroughttoMODE[Awherethe

restored to OPERABLE status within the equired Completion -

h
probability and consequences on an event are minimized. To
dieva this status, the plant must be brought to at least

: MODE 3 withiih8 hours and to MODE within hours. The
allowed Completion Times are reas nable, b sed on operating:

i experience, to reach the requir. unit co itions from full
power conditions in an orderlyp.anner and without
challenging plant systems. / /,

5 %

(continued)

AP600 B 3.8-18 08/96 Amendment 0



_._ _ . _ . _ . _ _ _ _ . . _ _ . . . . _

Inverters - Shutdown
B 3.8.4 i

1

B 3.8 ELECTRICAL POWER SYSTEMS l
,

B 3.8.4 inverters - Shutdown

I

BASES |

BACKGROUND A description of the inverters is provided in the Bases for
Specification 3.8.3, " Inverters - Operating." ,

l

APPLICABLE The initial conditions of Design Basis Accident (DBA) and
SAFETY ANALYSES transient analyses in the SSAR, Chapter 6 (Ref. 1) and

Chapter 15 (Ref. 2), assume engineered safety features are
OPERABLE. The DC to AC inverters are designed to provide
the required capacity, capability, redundancy, and
reliability to ensure the availability of necessary power to
the Protection and Monitoring System Engineered Safety
Feature Actuation System instrumentation and controls so
that the fuel, Reactor Coolant System, and containment
design limits are not exceeded.

The OPERABILITY of the inverters is consistent with the
initial assumptions of the accident analyses and the
requirements for the supported systems' OPERABILITY. j

The OPERABILITY of the minimum inverters to each Class IE AC
instrument and control bus during MODES 5 and 6, ensures
that (Refs. 1 and 2):

a. The unit can be maintained in the shutdown or refueling
condition for extended periods;

b. Sufficient instrumentation and control capability is
available for monitoring and maintaining the unit status;
and

c. Adequate power is available to mitigate events postulated
during shutdown, such as an inadvertent draindown of the
vessel or a fuel handling accident.

(continued)

''
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Inverters - Shutdown |

B 3.8.4

|

BASES

APPLICABLE Many DBAs which are analyzed in MODES 1, 2, 3, and 4 have no
SAFETY ANALYSES specific analyses in MODES 5 and 6. Worst case, bounding

(continued) events would not occur in MODES 5 and 6 because the
probabilities of occurrence would be significantly reduced
or eliminated, and the consequences would be minimal.
Various deviations from the analysis assumptions and design
requirements are allowed within the Actions during N0 DES 1,
2, 3, 4 in recognition that certain testing and maintenance
activities, both scheduled and unscheduled, must be
conducted provided an acceptable level of risk is not
exceeded.

l

During MODES 5 and 6, performance of a significant number of -

required testing and maintenance activities is required.

When the plant is shut down, the Technical Specification ,

requirements ensure that the plant has the capability to l
mitigate the consequences of postulated accidents.

'

Assumption of a single failure, and concurrent loss of all
offsite or loss of all onsite power is not required. These

,

deviations from DBA analysis assumptions and design j

requirements during shutdown conditions are allowed by the
'

LC0 for required systems.
.

The Class IE UPS inverters are part of the distribution j

system and, as such, satisfy Criterion 3 of the NRC Policy 1

Statement.

LC0 The inverters ensure the availability of electrical power
for the instrumenta m n for systems required to shutdown the
reactor and maintain it in a safe condition after an
anticipated operationai occurrence or postula*.ed DBA. The
battery powered inverters provide an uninterrJptible supply
of AC electrical power to the Class IE AC instrument and
control buses, even if the normal power supply from the 480
VAC is deenergized. OPERABILITY of the inverters requires
that the Class IE instrument and control buses be powered by
the inverter with output voltage and frequency within
tolerances, and the power input to the inverter from a
125 VDC station battery. This ensures the availability of
sufficient inverter power sources to operate the plant in a
safe manner and to mitigate the consequences of postulated
events during shutdown (fuel handling accidents, inadvertent
reactor vessel draindown).

:

(continued)
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Inverters Shutdown
B 3.8.4

BASES (continued)

APPLICABILITY As described in the previous section, " Applicable Safety
Analyses," in the event of an accident during shutdown, the
Technical Specifications are designed to maintain the plant

: in a condition so that even with a single failure, the plant
' will not be in immediate difficulty. -

The inverters required to be OPERABLE in MODES 5 and 6
provide assurance that:

a. Systems to provide adequate coolant inventory makeup are
available for the irradiated fuel in the core in case of
an inadvertent draindown of the reactor vessel;

b. Systems needed to mitigate a fuel handling accident are
available;

c. Systems necessary to mitigate the effects of events that
can lead to core damage during shutdown are available;
and

| d. Instrumentation and control capability is available for
monitoring and maintaining the unit in a cold shutdown
condition or refueling condition.

F u
! Class IE UPS inverter requirew is for MODES 1, 2, 3, and 4

are covered in Specification 3.6 Ja, " Inverters - Operating."

!

ACTIONS A.1, A.2.1, A.2.2, A.2.3, and A.2.4

If one or more required (per LC0 3.8.6, Distribution Systems
- Shutdown) inverters are inoperable, the remaining OPERABLE

| inverters may be capable of supporting required features to
'

allow continuation of 8 ORE ALTERATIONS, fuel movement, and
operations with a potential for draining the reactor vessel.
By allowance of the option to declare required features
inoperable with associated inverter (s) inoperable,
appropriate restrictions will be implemented in accordance
with the affected required features LCOs' Required Actions.
In many instances, this option may involve undesired
administrative efforts. Therefore, the allowance for
sufficiently conservative actions is made i.e., suspend CORE

| ALTERATIONS, any activities that could potentially result in
| inadvertent draining of the reactor vessel, and operations
'

involving positive reactivity additions). The Required
Action to suspend positive reactivity additions does not

I (continued)
:

i
j
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Inverters - Shutdown
B 3.8.4

BASES

) ACTIONS A.1, A.2.1, A.2.2, A.?.3, and A.2.4 (continued)
|

preclude actions to maintain or increase reactor vessel
inventory, provided the required SDM is maintained.

Suspension of these activities shall not preclude completion
of actions to establish a safe conservative condition.
These actions minimize the probability of the occurrence of
postulated events. It is further required to immediately
initiate action to restore the required inverters and to
continue this action until restoration is accomplished in
order to provide the necessary inverter power to the unit
safety systems.

The Completion Time of immediately is consistent with the
required times for actions requiring prompt attention. The
restoration of the required inverters should be completed as
quickly as possible in order to minimize the time the unit
safety systems may be without power or powered from a
regulating transformer.,.

4

SURVEILLANCE SR 3.8.4.1-

: REQUIREMENTS
' This Surveillance verifies that the inverters are

functioning properly with all required circuit breakers
closed and Class lE AC instrument and control buses
energized from the inverter. The verification of proper
voltage and frequency output ensures that the required power

7is readily available for the instrumentation connected tof
the Class 1E AC instrument and control buses. The N Fay
Arequency takes into account the effectiveness of the
voltage and frequency instruments, the redundant capability
of the inverters, and other indications available in the
control room that alert the operator to inverter
malfunctions.

REFERENCES 1. AP600 SSAR, Chapter 6, " Engineered Safety Features."

2. AP600 SSAR, Chapter 15, " Accident An lysis."
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Distribution Systems - Operating
B 3.8.5

{ B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.5 Distribution Systems - Operating

)
BASES l

'

|
,

! BACKGROUND The onsite Class IE and DC and UPS electrical power I
I distribution system is divided by division into four |

independent AC and DC electrical power distribution I

subsystems (Divisions A, B, C, and D). |

The Class IE AC distribution Divisions A and D each consists'

of one 208/120 V bus. The Class IE AC distribution
Divisions B and C each consists of two 208/120 V buses. The
buses are normally powered from separate inverters which are
connected to the respective Division Class 1E battery banks.
The backup source provided for each Division for the Class

. IE AC instrument and control buses is a Class IE regulating
transformer providing regulated output to the Class 1E AC
instrument and control buses through a static transfer
switch and a manual bypass switch. Power to the transformer
is provided by the nonsafety related Main AC Power System.
Additional description of this system may be found in the
Bases for Specification 3.8.3, " Inverters - Operating." ,

.

The Class 1E DC distribution Divisions A and D each consists
of one 125 VDC bus. The Class 1E DC distribution Divisions
B and C each consists of two 125 VDC buses. The buses for
the four Divisions are normally powered from their
associated Division battery chargers. The backup source for
each Class 1E DC bus is its associated Class 1E battery
bank. Additionally, there is one installed spare Class 1E
battery bank and one installed spare Class 1E battery
charger, which can provide backup power to a Class IE DC bus
in the event that one of the battery banks or one of the
chargers is out of service. Additional description'of this
system may be founo' in the Bases for Specification 3.8.1,
"DC Sources Operating." -

The list of all required distribution buses is presented in
Table B 3.8.5-1 and shown in SSAR Section 8.3.2 (Ref. 1).

!

|

|

| (continued)
!
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Distribution Systems -- Operating
B 3.8.5 j

| BASES (continued) i

APPLICABLE The initial conditions of Design Basis Accident (DBA) and j
| SAFETY ANALYSES transient analyses in SSAR, Chapter 6 (Ref. 2) and

Chapter 15 (Ref. 3), assume engineered safety features
: (ESFs) are OPERABLE. The Class IE AC and DC electrical
' '

power distribution systems are designed to provide
sufficient capacity, capability, redundancy, and reliability
to ensure the availability of necessary power to the ESFs so
that the fuel, Reactor Coolant System (RCS) and containment
design limits are not exceeded. These limits are discussed
in more detail in the Bases for Technical Specifications 3.2
(Power Distribution Limits), 3.4 (Reactor Coolant System),
and 3.6 (Containment Systems).

The OPERABILITY of the Class 1E AC and DC electrical power
distribution systems is consistent with the initial
assumptions of the accident analyses and is based upon
meeting the design basis of the unit. This includes
maintaining at least three of the four Divisions of Class lE
AC and DC power distribution systems OPERABLE during
accident conditions.

Inth$eventof:

a. An assumed loss of all offsite and onsite AC power-

sources; and

b. A worst case single failure.

The Class 1E AC and DC electrical power distribution system
satisfy Criterion 3 of the NRC Policy Statement.

LC0 The required power distribution subsystems listed in Table B
3.8.5-1 ensure the availability of Class 1E AC and DC
electrical power for the systems req 0 ired to shut down the
reactor and maintain it in a safe condition after an
anticipated operational occurrence (A00) or a postulated
DBA. The Division A, B, C, and D Class 1E AC and DC
electrical power distribution subsystems are required to be
OPERABLE.

| (continued)

!
|
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Distribution Systems - Operating
B 3.8.5

| BASES
'

_

LC0 Maintaining the Division A, B, C, and D AC and DC electrical |

(continued) power distribution subsystems OPERABLE ensures that the '

redundancy incorporated into the design of the ESFs is not
defeated. Three of the four Class 1E AC and DC power |
distribution subsystems are capable of providing the inecessary electrical power to the associated ESF components.

| Therefore, a single failure within any subsy, tem or within
the electrical power distribution subsystems will not
prevent safe shutdown of the reactor.

OPERABILITY, as it applies to the Class IE DC electric power |
distribution subsystems, requires the associated buses,
motor control centers, and electrical circuits to be |

energized to their proper voltage from either the associated
battery bank or charger. The spare bau ery bank and/or
chargers may be used by one subsystem tar OPERABILITY.
OPERABILITY, as it applies to the Class IE AC electrical
power d Dtribution subsystems, requires the associated buses
to be energized to their proper voltages and frequencies
from the associated inverter or regulating transformer.

1

APPLICABILITY The Class IE AC and DC electrical power distribution*

subsystems are required to be OPERABLE in MODES 1, 2, 3,
and 4 to ensure that:

a. Acceptable fuel design limits and reactor coolant
pressure boundary limits are not exceeded as a result of
A00s or abnormal transients; and '

b. Adequate core cooling is provided, and containment
OPERABILITY and other vital functions are maintained in
the event of a postulated DBA.

The Class IE AC and DC electrical power distribution
- subsystem requirements for MODES 5 and 6 are covered in the

Bases for Specification 3.8.6, " Class 1E Distribution
Systems - Shutdown."

i

j (continued)
-
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Distribution Systems - Operating
.

'

'B 3.8.5

BASES (continued)

~ ACTIONS A.1

With one division of the Class IE AC instrunent and control
bus inoperable the remaining Class IE AC instrument and '

control buses have the capacity to support a safe shutdown
and to mitigate all DBAs, based on conservative analysis.

Because of the passive system design and the use of
fail-safe components, the remaining Class IE AC instrument

.

and control buses have the capacity to support a safe !

shutdown and to mitigate most design basis accidents
following a subsequent worst case single failure. h

eith ; n: Wc/f,:il n fc d ai;,, th; risk u n-i;. tid with the, .. .,___ r ... ir u. ,__ - __ __;___ _, u_ >_

| h Z, r_ rJT'C r_T _!"~ n-" "!,'"!_""_''' Ti.rri Q
Em44.MhouYCompiAtion TIInUs reasonaEie" based on

. engineering judgement balancing the risks of operation
without one AC instrument and control bus against the risks.

of a forced shutdown. Additionally, the Completion Time
reflects a reasonable time to assess plant status; attempt
to repair or replace, thus avoiding an unnecessary shutdown;
and, if necessary, prepare and effect an orderly and safe
shutdown.

12- SHYM W'

This M. hour limit is cimilar te Completion Times allowed
for most supported systems which would be without power.
Taking exception to LC0 3.0.2 for components without
adequate DC Power, which would have Required Action
Completion Times shorter than 12-hours, is acceptable
because of: /2_

a. The potential for decreased safety by requiring a change
in unit conditions (i.e., requiring a shutdown) while
allowing stable operations to continue;

b. The potential for decreased safety by requiring entry
into numerous applicable Conditions and Required Actions -

for components without DC power and not providing
sufficient time for the operators to perform the
necessary evaluations and actions for restoring power to
the affected train; and

c. The potential for an event in conjunction with a single
failure of a redundant component.

(continued)
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Distribution Systems - Operating
B 3.8.5

BASES

i

ACTIONS A.1 (continued)'

12-
The W. hours Completion Time takes into account the'

importance to safety of restoring the Class IE AC instrument
and control bus to OPERABLE status, the passive' design of
the ESF systems, the redundant capability afforded by the
other OPERABLE Class IE AC instrument and control buses, and,

the low probability of a DBA occurring during this period,

which requires more than two OPERABLE AC instrument and-

control buses.
'

The second Completion Time for Required Action A.1
establishes a limit on the maximum time allowed for any,

.

combination of required distribution subsystems to be
inoperable during any single contiguous occurrence of
failing to meet the LCO. If Condition A is entered while,4

for instance, a DC bus is inoperable and subsequently
:

! 12 restored OPERABLE, the LCO may already have been not met for
iup to M hours. This could lead to a total of 14Ptf6Urs? 2 f I

since initial failure of the LCO, to restore the AC
instrument and control distribution system. At this time, a
DC circuit could again become inoperable, and AC instrument
and control distribution restored OPERABLE. This could
continue indefinitely.-

The Completion Time allows for an exception to the normal.

" time zero" for beginning the allowed outage time " clock."
This will result in establishing the " time zero" at the time
the LC0 was initially not met, instead of the time Condition

: A was entered. The hour Completion Time is an
; acceptable limitat n on this potential to fail to meet the
| LCO indefinitely.

78
B.1

With one Division of the Class IE DC electrical power
distribution subsystem inoperable, the remaining Divisions ;

have the capacity to support a safe shutdown and to mitigate
,

; all DBAs, based on conservative analysis.
|

Because of the passive system design and the use of4

fail-safe components, the remaining Divisions have the-

capacity to support a safe shutdown and to mitigate most
design basis accidents following a subsequent worst case
single failure. A1;c, with pe;;i's:/ feil ;;fa d;;ign, the
ri;k ;;;;;i:ted with the 1::: ef ::: Divi icn i: ci-41:r t: '

-the less of eat AC ;upply f;r ; : n';;nti: :1 =it. The

(continued)
:
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Distribution Systems - Operating j

B 3.8.5 I
i

BASES

ACTIONS B.1 (continued) ]
hour CompletionTime is reasonable based on engineering

judgement balancing the risks of operation without one
Division against the risks of a forced shutdown. .|
Additionally, the completion time reflects a reasonable time
to assess plant status; attempt to repair or replace, thus.
avoiding an unnecessary shutdown;'and, if necessary, prepare ,

and effect an orderly and safe shutdown.

This Jf hour limit is m)MwbMd
I2- 4

.il., M Completion Times allowed
for.most supported systems which would be without power.
Taking exception to LCO 3.0.2 for components without
adequate DC power, which would have Required Action
Completion Times shorter than .7f' hours, is acceptable
because of: _/2.-

a. The potential for decreased safety by requiring a change
in unit conditions (i.e., requiring a shutdown) while
allowing stable operations to continue;-

b. The potential for decreased safety by requiring entry
into numerous applicable Conditions and Required Actions
for components without DC power and not providing-

sufficient time for the operators to perform the
necessary evaluations and actions to restore power to the
affected division; and

c. The potential for an event in conjunction with a single
failure of a redundant component. -

The second Completion Time for Required Action B.1
establishes a limit on the maximum time allowed for any
combination of required distribution subsystems to be |
inoperable during any single contiguous occurrence of |
failing to meet the LCO. If Condition B is entered while, |
for instance, an AC instrument and control bus is inoperable ;.

and subsequently returned OPERABLE, the LC0 may already have
been not met for up to rl' hours. This could lead to a total |

N7141f hours, since initial failure of the LCO, to restore
the DC distribution pystem. At this time, an AC train could

againbecomeinoper/ble,andDCdistributionrestored
OPERABLE. This could continue indefinitely.

/

fS (continued)
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1-

AP600
BASES 3.8.5 <

.1 i
"

l
;

:

j INSERT PAGC 3.8 30 i

.Cd

With two divisions of AC instrument and control buses inoperable, the remaining
,

OPERABLE buses are capable of supporting the minimum safety functions i

f necessary to shut down the unit and maintain it in the safe shutdown condition,
i Overall reliability is reduced, however, since an additional single failure could

,

; result in the minimum required ESF functions not being supported. Therefore, the '

d required divisions of AC instrument and control buses must be restored to
! OPERABLE status within 2 hours by powering the bus from the associated )

[ inverter via inverted DC, inverter using internal AC source, or Class 1E constant'

i voltage transformer].

! Condition C represents two divisions of AC instrument and control vital buses
j without power; potentially both the DC source and the associated AC source are
j nonfunctioning, in this situation, the unit is significantly more vulnerable to a
i complete loss of all noninterruptible power. It is, therefore, imperative that the j

operator's attention focus on stabilizing the unit, minimizing the potential for loss' "

of power to the remaining buses and restoring power to the affected buses.

'

| This 2 hour limit is more conservative than Completion Times allowed for the vast
| majority of components that are without adequate AC instrument and control
j power. Taking exception to LCO 3.0.2 for components without adequate vital AC

{ power, that would have the Required Action Completion Times shorter than
|

| 2 hours if declared inoperable, is acceptable because of:

i

: a. The potential for decreased safety by requiring a change in unit conditions
! (i.e., requiring a shutdown) and not allowing stable operations to continue;

; b. The potential for decreased safety by requiring entry into numerous
L Applicable Conditions and Required Actions for components without i

) adequate AC power and not providing sufficient time for the operators to |
perform the necessary evaluations and actions for restoring power to the.

: affected train; and
i
+

j c. The potential for an event in conjunction with a single failure of a
! redundant component.
!

t

)
I
: .

!
e

i

.
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[ Distribution Systems - Operating.

-B 3.8.5

| BASES

!
'

ACTIONS B.1 (continued)

i This Completion Time allows for an exception to the normal
i " time zero" for beginning the allowed outage time " clock."

This will result in establishing the " time zero" at the time"

the LCO was initially not met, instead of the time
:

| Condition B was entered. The hour Completion Time is an
acceptable limitation on this otential to fail to meet the

i gg LCO indef nitely. p
'

f.1 and E'.2
i 5

If the inoperable distribution system cannot be restored
to OPERABLE status within the equired Completion Time, the
unit must be brought to MODE / where the probability and
consequences on an event are minimized. To achieve this
status, the plant must be brought to at least MODE 3 within ,

6 A hours and to MODE 4 within N hours. The allowed
Completion Times a e reasonab , based on operating
experience, to re ch the re ired unit conditions from full
power conditions in an ord >ly manner and without
challenging p1 t systems /

f .1 $ h(,f*

With two Divisions with inoperable distribution subsystems
that result in a loss of safety function, adequate core
cooling, containment OPERABILITY and other vital functions
for DBA mitigation would be compromised, and immediate plant
shutdown in accordance with LC0 3.0.3 is required.

_

SURVEILLANCE SR 3.8.5.1
REQUIREMENTS

This Surveillance verifies that the Class IE AC and DC
electrical power distribution subsystems are functioning
properly, with the required circuit breakers and switches
properly aligned. The verification of proper voltage
availability on the buses ensures that the required voltage
is readily available for motive as well as control functions
for critical system loads connected to these buses. The

7 H day Frequency takes into account the redundant capability
of the Class IE AC and DC electrical power distribution
subsystems, and other indications available in the control
room that alert the operator to subsystem malfunctions.

(continued)
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AP600>

BASES 3.8.5
;

! INSERT PAGE 3.8 30
'

.C2.1 (continued) i-

i
+

5

[ ' The 2 hour Completion Time takes into account the importance to safety of
; restoring the AC instrument and control instrument and control buses to
! OPERABLE status, the redundant capability afforded by the other OPERABLE

buses, and the low probability of a DBA occurring during this period.i

| The second Completion Time for Required Action C.1 establishes a limit on the
maximum allowed for any combination of required distribution subsystems to be
inoperable during any single contiguous occurrence of failing to meet the LCO. If,

! Condition C is entered while, for instance, a DC bus is inoperable and
; subsequently returned OPERABLE, the LCO may already have been not met for

up to 12 hours. This could lead to a total of 14 hours, since initial failure of the.-

LCO, to restore tb bus distribution system. At this time, a DC train could again
become inoperable, and AC bus distribution restored OPERABLE. This could

; continue indermitely.
. -

i This Completion Time allows for an exception to the normal " time zero" for
ii beginning the allowed outage time " clock." This will result in establishing the !

j " time zero" at the time the LCO was initially not met, instead of the time
j Condition B was entered. The 16 hour Completion Time is an acceptable
i limitation on this potential to fail to meet the LCO indermitely.

i
:
.

5 .

!
i
4
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1

. INSERT PAGE 3.8 30

Ill'

With two divisions of DC electrical power distribution subsystems inoperable, the I
~

remaining DC electrical power distribution subsystems are capable of supporting
the minimum safety functions necessary to shut down the reactor and maintain it -
in a safe shutdown condition, assuming no single failure. The overall reliability is
reduced, however, because a single failure in the remaming DC electrical power
distribution subsystem could result in the minimum required ESF functions not
being supported. Therefore, the [ required] DC buses must be restored to
OPERABLE status within 2 hours by powering the bus from the associated battery
or charger.

,

Condition D represents two subsystems without adequate DC power; potentially
both with the battery significantly degraded and the associated charger
nonfunctioning. In this situation, the unit is significantly more vulnerable to a
complete loss of all DC power. It is, therefore, imperative that the operator's
attention focus on stabilizing the unit, minimizing the potential for loss of power to

" the remaining divisions and restoring power to the affected divisions.
,

This 2 hour limit is more conservative than Completion Times allowed for the vast
majority of components that would be without power. Taking exception to
LCO 3.0.2 for components without adequate DC power, which would have Required
Action Completion Times shorter than 2 hours, is acceptable because of:

l

a. The potential for decreased safety by requiring a change in unit conditions !
(i.e., requiring a shutdown) while allowing stable operations to continue; j

l
b. The potential for decreased safety by requiring entry into numerous

'

applicable Conditiou and Required Actions for components without DC
power and not providing sufficient time for the operators to perform the
necessary evaluations and actions for restoring power to the affected
divisions; and

c. The potential for an event in conjunction with a single failure of a
redundant component.

The 2 hour Completion Time for DC buses is consistent with Regulatory
Guide 1.93 (Ref. 3).

,
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.

INSERT PAGE 3.8 30
DJ (continued)

The second Completion Time far Required Action D.1 establishes a limit on the
maximum time allowed for any combination of required distribution subsystems to !
be inoperable during any single contiguous occurrence of failing to meet the LCO.
If Condition D is entered while, for instance, an AC instrument and control bus is
inoperable and subsequently returned OPERABLE. the LCO may already have
been not met for up to 12 hours. This could lead to a total of 14 hours, since initial
failure of the LCO, to restore the DC distribution sys'em. 'At this time, an AC

l
train could again become inoperable, and DC dist-ibution restored OPERABLE.
This could continue indefinitely. )
This . Completion Time allows for an exception to the normal " time zero" for_ I

'

beginning the allowed outage time " clock." This will result in establishing the )
" time zero" at the time the LCO was initially not met, instead of the time

.

Condition C was entered. The 16 hour Completion Time is an acceptable |
limitation on this potential to fail to meet the LCO indefinitely.

|
|

.

|
|

|

|
,
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Distribution Systems - Operating
B 3.8.5

BASES (continued)

. REFERENCES. 1. AP600 SSAR, Section 3.3.2, "DC Power Systems."

2. AP600 SSAR, Chapter 6, " Engineering Safety Features."
'

3. AP600 SSAR, Chapter 15, " Accident Analyses."

,

e

.

I
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g9 Table B 3.8.5-1 (page 1 of 1)
U Class IE AC and DC Electrical Power Distribution System

f%
$$ TYPE VOLTAGE DIVISION A* DIVISION B* DIVISION C* DIVISION D*

DC Buses 125 Vdc IDSA-DS-1 IDSB-DS-1 IDSC-DS-1 IDSD-DS-1
g IDSB-DS-2 105C-D5-2

0 DC Distribution IDSA-DD-1 IDSB-DD-1 IDSC-DD-1 IDSD-DD-1
Panels IDSA-DK-1 IDSB-DK-1 IDSC-DK-1 IDSC-DK-1

AC Instrumentation 120 Vac IDSA-EA-1 IDSB-EA-1 IDSC-EA-1 IDSD-EA-1
and Control Buses IDSB-EA-3 IDSC-EA-3

*Each Division of the AC and DC electrical power distribution systems is a subsystem.
.
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Distribution System - Shutdown |
B 3.8.6 1

| \

{ B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.6 Class 1E Distribution System - Shutdown

i-

| BASES

;- .

BACKGROUND A description of the Class IE AC instrument and control bus
! and Class lE DC electrical power distribution system is
| provided in the Bases for Specification 3.8.5, " Distribution
j System - Operating."
|
:

APPLICABLE The initial conditions of Design Basis Accident (DBA) and
SAFETY ANALYSES transient analyses in the SSAR, Chapter 6 (Ref. 1) and

Chapter 15 (Ref. 2), assume engineered safety features are i
OPERABLE. The Class IE AC and DC electrical power sources
and associated-power distribution systems are designed to
provide sufficient capacity, redundancy, and reliability to

,ensure the availability of necessary power to the ESF l

systems so that the fuel, Reactor Coolant System, and
containment design limits are not exceeded.

The OPERABILITY of the minimum Class 1E AC and DC electricala power sources and associated power distribution subsystems
during MODES 5 and 6, ensures that:

a. The unit can be maintained in the shutdown or refueling
condition for extended periods;

b. Sufficient instrumentation and control capability is
available for monitoring and maintaining the unit status;
and

c. Adequate power is provided to mitigate events postulated
during shutdown, such as an inadvertent draindown of the
vessel or a fuel handling accident.

.

Many DBAs which are analyzed in MODES 1, 2, 3, and 4, have
no specific analyses in MODES 5 and 6. Worst case, bounding
events would not occur in MODES 5 and 6 because the
probabilities of occurrence would be significantly reduced
or eliminated, and consequences would be minimal. Various
deviations from the analysis assumptions and design
requirements are allowed within the Actions during MODES 1,
2, 3, and 4 in recognition that certain testing and

(continued)
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i Distribution System'- Shutdown
B 3.8.6

,

-

BASES;

4

. APPLICABLE maintenance activities, both scheduled and unscheduled, must,

'
SAFETY ANALYSES be conducted provided an acceptable level of risk is not-

(continued) exceeded.

During MODES 5 and 6, performance of a significant number of.-

i required. testing and maintenance activities is required.

i In general, when the plant is shut down, the Technical
i Specification requirements ensure that the plant has the

capability to mitigate the consequences of postulated
accidents.

'

,

i The Class IE AC and DC electrical power distribution systems
] satisfy Criterion 3 of the NRC Policy Statement.

.

,

4

LC0 Various combinations of subsystems, equipment, and'

'

components are required OPERABLE by other LCOs, depending on
j the specific plant condition. Implicit in those
L requirements is the required OPERABILITY of necessary

support required features. This LC0 explicitly requires
energization of the portions of the electrical distribution ,

system necessary to support OPERABILITY of required systems,a

equipment, and components - all specifically addressed in
each LCO and implicitly required via the definition of
OPERABILITY.

Maintaining these portions of the distribution system
energized ensures the availability of sufficient power to

i operate the unit in a safe manner to mitigate the
consequences of postulated events during shutdown (e.g.,

j fuel handling accidents).

APPLICABILITY The Class IE AC and DC electrical power distribution
i subsystems are required to be OPERABLE in MODES 5 and 6

provide assurance that:

Systems to provide adequate coolant inventory makeup are; a.
available for the irradiated fuel assemblies in the core
in case of an inadvertent draindown of the reactor
vessel;

~

(continued)
).

|
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B 3.8.6

BASES

APPLICABILITY b. Systems needed to mitigate a fuel-handling accident are
(continued) available;

c. Systems necessary to mitigate the effects of events that
can lead to core damage during shutdown are available; )
and

-

,

d. Instrumentation and control capability is available
for monitoring and maintaining the unit in a cold
shutdown condition and refueling condition.

The Class 1E AC and DC electrical power distribution
subsystem requirements for MODES 1, 2, 3, and 4 are covered
in LCO 3.8.5, " Distribution Systems - Operating." i

!
.

ACTIONS A.I. A.2.1. A.2.2. A.2.3. and A.2.4

If one or more required Class 1E DC or Class 1E AC
instrument and control bus electrical power distribution
subsystems are inoperable, the remaining OPERABLE divisions

; may be capable of supporting required features to allow
continuation of CORE ALTERATIONS, fuel movement, and/or 4

I_

operations with a potential for draining the reactor vessel.
By allowing the option to declare required features
associated with an inoperable distribution subsystem
inoperable, appropriate restrictions will be implemented in
accordance with the affected equipment LC0 Actions. In many
instances this would likely involve undesired administrative .

efforts. Therefore, the allowance for sufficiently
conservative actions is made (i.e., to suspend CORE
ALTERATIONS any activities that could.potentially result in
inadvertent draining of the reactor vessel, and operations
involving positive reactivity additions).

Suspension of these activities does not preclude completion
of actions to establish a safe conservative condition.
These actions will minimize the probability of the
occurrence of postulated events. It is further required to
immediately initiate action to restore the required AC and

(continued)

<
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B 3.8.6
|

BASES I

ACTIONS A.1, A.2.1, A.2.2, A.2.3, and A.2.4 (continued)

DC electrical power distribution subsystems and to continue
this action until restoration is accomplished in order to
provide the necessary power to the unit safety systems.

The Completion Time of immediately is consistent with the
required times for actions requiring prompt attention. The
restoration of the required distribution subsystems should
be completed as quickly as possible in order to minimize the
time the unit safety systems may be without power.

S!!RVEILLANCE SR 3.8.6.1
REQUIREMENTS

This Surveillance verifies that the Class IE AC and DC
electrical power distribution subsystems are functioning
properly, with the required circuit- breakers and switches
properly aligned. The verification of proper voltage
availability on the buses ensures that the required power is
readily available for motive as well as control functions
for critical system loads connected to these buses. The

72f day Frequency takes into account the redundant capabilitya
of the electrical power distribution subsystems and other
indications available in the control room that alert the
operator to subsystem malfunctions.

REFERENCES 1. AP600 SSAR, Chapter 6, " Engineered Safety Features."

2. AP600 SSAR, Chapter 15, " Accident Analysis."

3. AP600 SSAR, Section 8.3.2, "DC Power Systems."
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Battery tell Parameters
B 3.8.7

:

j B 3.8 ELECTRICAL POWER SYSTEMS

| B 3.8.7 Battery Cell Parameters
.

BASES>

4

;

d

BACKGROUND LC0 3.8.7, Battery Cell Parameters, delineates the limits on
electrolyte temperature, level, float voltage and specific

,

j gravity for the DC power source batteries. A discussion of
i these batteries and their OPERABILITY requirements is

provided in the Bases for LC0 3.8.1, "DC Sources -
Operating," and LC0 3.8.2, "DC Sources - Shutdown."

;
,

APPLICABLE The initial conditions of Design Basis Accident (DBA) and
,

SAFETY transient analyses in the SSAR, Chapter 6 (Ref. 4), and
} ANALYSES Chapter 15 (Ref. 5), assume engineered safety features are

OPERABLE. The DC electrical power system provides normal,

; and emergency DC electrical power for safety related and
vital control instrumentation loads including monitoring and

i main control room emergency lighting during all MODES of
operation. It also provides power for safe shutdown when all,

: the onsite and offsite AC power sources are lost.
, u

| The OPERABILITY of the DC subsystems is consistent with the
; initial assumptions of the accident analyses and is based
; upon meeting the design basis of the unit. This includes
i maintaining at least three of the four Divisions of DC
'

sources OPERABLE during accident conditions, in the event
: of:
;

i a. An assumed loss of all offsite and onsite AC power i
sources; and

j b. A worst case signal failure.

Battery cell parameters satisfy the Criterion 3 of the NRC
3

Policy Statement. i,

i

l

i |

!
! l

|]

|
'

'

:

| (continued)
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i- Battery tell Parameters
B 3.8.7

: BASES (continued)
. _

;

i LC0 Battery cell parameters must remain within acceptable limits
[ to ensure availability of the required DC power to shutdown
i the reactor and maintain it in a safe condition after an
; anticipated operational occurrence or a postulated DBA.
: Electrolyte limits are conservatively established, allowing -

4 continued DC electrical system function even with Category A
! and B limits not met.

!
t
i APPLICABILITY The battery cell parameters are required solely for the
! support of the associated DC electrical power subsystems.
i- Therefore, electrolyte is only required when the DC power
i source is required to be OPERABLE. Refer to Applicability
;. discussion in Bases for LC0 3.8.1, and LC0 3.8.2.

u,

!

: ACTIONS A.I. A.2, and A.3
:

With one or more cells in one or more Divisions not within.

"

limits (i.e., Category A limits not met, Category B limits
| not met, or Category A and B limits not met) but within the

Category C limits specified in Table 3.8.7-1 in the; a
accompanying LCO, the battery is degraded but there is still>

| sufficient capacity to perform the intended function.
; Therefore, the affected battery is not required to be
' considered inoperable solely as a result of Category A or B
: limits not met and operation is permitted for a limited
| period.

| The pilot cell electrolyte level and float voltage are
; required to be verified to meet the Category C limits within
' I E hourE (Required Action A.1). This check will provide a
; quick indication of the status of the remainder of-the

#e.attery csHre,D ght hourst provides time to inspect theb .Ei
-

lectrolyte lev and to confirm the float voltage of the
j or# - pilo ~t ceTQ449ht hourse is considered -a . reasonable amount
! of time to perform the required verification.

Verification that the Category C allowable limits are met
| (Gequired Action A.2) provides assurance that during the
:' time needed to restore the parameters to the Category A and
! B limits, the battery will still be capable of performing
'

its intended function. A period of 24 hours is allowed to
i complete the required verification because specific gravity

(continued)
1
<

i
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nattery Leii rar emecer2
' B 3.8.7

,

BASES

ACTIONS A.I. A.2. and A.3 (continued)

measurements must be obtained for each connected cell.'

,

Taking into consideration the time required to perform the
required verification and the assurance that the battery
cell parameters are not severely degraded, this time is
considered reasonable. ' The verification is repeated at 7-
day intervals until the parameters are restored to Category
A or B limits. This periodic verification is consistent
with the normal Frequency of pilot cell Surveillances.

Continued operation is only permitted for 31 days before '

battery cell parameters must be restored to within
Category A and B limits. With the consideration that, while
battery capacity is degraded, sufficient capacity exists to
perform the intended function and allow time to fully
restore the battery cell parameters to normal limits, this
time is acceptable prior to declaring the battery
inoperable.

,

B.1 -

With one or more batteries with one or more battery cell
parameters outside the Category C limit for any connecteda
cell, sufficient capacity to supply the maximum expected
load requirement is not assured and the corresponding DC
electrical power subsystem must be declared incperable.
Additionally, other potentially extreme conditions, such as
not completing the Required Actions of Condition A within
the required Completion Time or average electrolyte
temperature of representative cells falling below [60'F),
are also cause for imediately declaring the associated DC
electrical power subsystem inoperable.

SURVEILLANCE -SR 3.8.7.1
REQUIREMENTS

This SR verifies that the Category A battery cell parameters
are consistent with IEEE-450 (Ref. 2), which recommends
regular battery inspections (at least one per month)
including voltage, specific gravity, and electrolyte
temperature of pilot cells.

(continued)
.
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Battery Leil varameters
B 3.8.7

,

;

| BASES

i
.

SURVEILLANCE SR 3.8.7.2
- REQUIREMENTS

: (continued) The quarterly inspection of specific gravity is consistent -

| with.IEEE 450-(Ref. 2). In addition, within 24 hours of a
battery discharge < (110] V or a battery overchargeo

; > [150] V, the battery must be demonstrated to meet
Category B limits. Transients, such as motor starting

! transients, which may momentarily cause battery voltage to
; drop to s [110] V, do not constitute a batte.*y discharge
| provided.the battery terminal voltage and float current
j return to pre-transient values. This inspection is
j consistent with IEEE 450 (Ref. 2), which recommends special
; inspections following a severe discharge or overcharge, to
j ensure that no significant degradation of the battery occurs

as a consequence of such discharge or overcharge.i

SR '3.8.7.3

This SR verification that the average temperature of
representative cells is > [60*F] is consistent with a
recommendation of IEEE-450 (Ref. 2). IEEE-450 (Ref. 2)
states that pilot cell temperature of electrolytes in
representative cells should be determined on a quarterly
basis.a

t

Lower than normal temperatures act to inhibit or reduce )battery capacity. This SR ensures that the operating
temperatures reinain within an acceptable operating range, i

This limit is based on manufacturer recommendations.

Table 3.8.7-1

This Table delineates the limits on electrolyte level, float
voltage, and specific gravity for three different
categories. The meaning of each category is discussed
below.

'Category A defines the normal parameter limit for each
designated pilot cell in each battery. The cells selected
as pilot cells are those whose temperature, voltage and
electrolyte specific gravity approximate the state of charge
of the entire battery.

(continued)
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B 3.8.7

BASES

SURVEILLANCE Table 3.8.7-1 (continued)
REQUIREMENTS ,JThe Category A limits specified for electrolyte level are

based on manufacturer recommendations and are consistent |
with the guidance in IEEE-450 (Ref. 2), with the extra .

1/4 inch allowance above the high water level indication for
operating margin to account for temperatures and charge !

effects. In addition to this allowance, a footnote to !
Table 3.8.7-1 permits the electrolyte level to be above the
specified maximum level during equalizing charge, provided
it is not overflowing. These limits ensure that the plates
suffer no physical damage, and that adequate electron
transfer capability is maintained in the event of transient
conditions. IEEE-450 (Ref. 2) recommends that electrolyte
level readings should be made only after the battery has
been at float charge for at least 72 hours.

The Category A limit specified for float voltage is 12.13 V
per cell. This value is based on the recommendations of |

IIEEE-450 (Ref. 2), which state that prolonged operation of
cells < 2.13 V can reduce the life expectancy of cells.

The Category A limit specified for specific gravity for each
pilot cell is 2 [TBD] (0.015 below the manufacturer fullya
charged nominal specific gravity or a battery charging
current that had stabilized at a low value). This value is !
characteristic of a charged cell with adequate capacity. !

iAccording to IEEE-450 (Ref. 2), the specific gravity
readings are based on a temperature of 77'F (25'C).

The specific gravity readings are corrected for actual
electrolyte temperature and level. For each 3*F (1.67'C)
above 77'F (25'C), 1 point (0.001) is added to the reading;
1 point is subtracted for each 3*F below 77'F. The specific
gravity of the electrolyte in a cell will increase with a
loss of water due to electrolysis or evaporation.

Category B defines the normal parameter limits for each
connected cell. The term " connected cell" excludes any
battery cell that may be jumpered out.

The Category B limits specified for electrolyte level and
float voltage are the same as those specified for Category A
and have been discussed above. The Category B limit
specified for specific gravity for each connected cell is
1 [TBD] (0.020 below the manufacturer fully charged, nominal

(continued)
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8 3.8.7 -

I'

BASES
'

:

SURVEILLANCE Table 3.8.7-1 (continued) j
REQUIREMENTS '

' specific gravity) with the average of all connected cells >
[TBD] (0.010 below the manufacturer fully charged, nominal,

specific gravity). These values are based on manufacturer's
recommendations. The minimum specific gravity value,

required for each cell ensures that the effects of a highly
charged or newly installed cell will not mask overall
degradation of the battery.,

! Category C defines the limits for each connected cell.
These values, although reduced, provide assurance that,

sufficient capacity exists to perform the intended function
and maintain a margin of safety. When any battery parameter
is outside the Category C limits, the assurance of
sufficient capacity * described above no longer exists, and
the battery must be declared inoperable.

The Category C limits specified for electrolyte level (above
the top of the plates and not overflowing) ensure that the
plates, suffer no physical damage and maintain adequate
electron transfer capability. The Category C limits for i

float voltage is based on IEEE-450 (Ref. 2), which states
that a cell voltage of 2.07.V or below, under float;

conditions and not caused by elevated temperature of the
. cell, indicates internal cell problems and may require cell

.

replacement. l

The Category C limit of average specific gravity a: [TBD] is
based on manufacturer recommendations (0.020 below the .

manufacturer recommended fully charged, nominal specific
gravity). In addition to that limit, it is required that

.the specific gravity for each connected cell must be no less
than 0.020 below the average of all connected cells. This
limit ensures that the effect of a highly charged or new
cell does not mask overall degradation of the battery.
Within 7 days each connected cell specific gravity must be
measured to confirm the state of change. Following a minor
battery recharge, (such as a equalizing charge that does not

.

follow a deep discharge) specific gravity gradients are not
significant, and confirming measurements may be made in less
than 7 days.

(continued)
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i Battery L,ei i rarameter 3

b 3.8 7

:

! BASES

i

SURVEILLANCE Table 3.8.7-1 -(continued),

; REQUIREMENTS
.

The footnotes to Table 3.8.7-1 are applicable to Category A,
i B, and C' specific gravity. Footnote (b) to Table 3.8.7-1
| requires the above mentioned correction for electrolyte
' level and temperature, with the exception that level
; correction is not required when battery charging current is

< (TBD] amps on float charge. This current provides, in
general, an indication of overall battery condition.

,

] Because of specific-gravity gradients that are produced
: during the recharging process, delays of several days may

occur while waiting for the specific gravity to stabilize. |
'

A stabilized charger is an acceptable alternative to
specific gravity measurement for determining the state of
charge. This phenomenon is discussed in IEEE-450 (Ref. 2).
Footnote (c) to Table 3.8.7-1 allows the float charge
current to be used as an alternate to specific gravity for
up to (7) days following a battery recharge. Within
[7] days, each connected cell's specific gravity must be
measured to confirm the state of charge. Following a minor
battery recharge (such as equalizing charge that does not
follow a deep discharge) specific gravity gradients are not
significant, and confirming measurements may be made in less-

~

than [7] days.

REFERENCES 1. (Battery Manufacturer recommended parameter values).

2. IEEE-450 1987, "IEEE Recommended Practice for
Maintenance, Testing, and Replacement of Large Lead
Storage Batteries for Generating Stations.and
Substations."

3. IEEE-308 1980, "IEEE Standard Criteria for Class IE Power
Systems for Nuclear Power Generating Stations."

,

4. AP600 SSAR, Chapter 6, " Engineered Safety Features." -

5. AP600 SSAR, Chapter 15, " Accident Analyses."

I
i
|

)
i

!

!

;
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Boron t.oncentration
B 3.9.1

BASES

|

BACKGROUND refueling to provide forced circulation in the RCS, while
(continued) the SFS is in operation to cool and purify the spent fuel

pool and refueling cavity. Their operation assists in i

maintaining the boron concentration in the RCS, the |
refueling cavity, and fuel transfer canal above the COLR_ i

limit.

APPLICABLE The boron concentration limit, specified in the COLR, is
SAFETY ANALYSES based on the core reactivity at the beginning of each fuel

cycle (the end of refueling) and includes an uncertainty
allowance.

The required boron concentration and the plant refueling
procedures that veri'fy the correct fuel loading plan
(including full core mapping) ensure that the k, of the core
will remain 1 0.95 during the refueling operation. Hence, |

at least a 5% Ak/k margin of safety is established during |
refueling.

The RCS boron concentration satisfies Criterion 2 of the NRC
Policy Statement.

I

LC0 The LC0 requires that a minimum boron concentration be I

maintained in the RCS, the refueling cavity and the transfer
tube while in MODE 6. The boron concentration limit i

specified in the COLR ensures that a core k,,,10.95 is .

maintained during fuel handling operations. Violation of
the LC0 could lead to an inadvertent criticality during
MODE 6.

APPLICABILITY This LC0 is applicable in MODE 6 to ensure that the fuel in
the reactor vessel will remain suberitical. The required
boron concentration ensures a k,,, of 5 0.95. Above MODE 6,
LCO 3.1.1, " SHUTDOWN MARGIN (SDM) T, 200"I, " =d i

LCC 3.1.2, " SHUTDOWN ".ARGIN (SD",) T s200"I," ensure 2that |
an adequate amount of negative reac ,tivity is available to i

shut down the reactor and maintain it subtritical.

I

(continued)
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B 3.9.1
,

L B 3.9 REFUELING OPERATIONS

'

B 3.9.1 Boron Concentration.
c

.t

BASES

,

BACKGROUND The limit on the boron concentration of the Reactor Coolant
System (RCS), the refueling cavity, and the transfer tube
during refueling ensures that the reactor remains
suberitical during MODE 6. Refueling boron concentration is
the soluble boron concentration in the coolant in each of
these volumes having direct access to the reactor core
during. refueling.

:
'

The soluble boron concentration offsets the core reactivity
and is measured by chemical- analysis of a representative
sample of the coolant in each of the volumes. The refueling
boron concentration limit is specified in the COLR. Plant
procedures ensure the specified boron concentration in order
to maintain an overall core reactivity of k, < 0.95 during
fuel handling with control rods and fuel. assemblies assumed

,

to be in the most adverse configuration (least negative
reactivity) allowed by procedures. ,

The reactor is brought to shutdown conditions beforea
beginning operations to open the reactor vessel for
refueling. After the RCS is cooled down and depressurized,
the vessel head is unbolted and slowly removed. The
refueling cavity and the fuel transfer canal are then
flooded with borated water from the In-containment Refueling

,

Water Storage Tank (IRWST) by the use of the Spent Fuel Pool
Cooling System (SFS).

During refueling, the water volumes in the RCS, the fuel
transfer canal and the refueling cavity are contiguous.
However, the soluble boron concentration is not necessarily'

,

the same in each volume. If additions of boron are required
during refueling, the Chemical and Volume Control System
(CVS) provides the-borated makeup. *

The pumping action of the Normal Residual Heat Removal
System (RNS) in the RCS, the SFS pumps in the spent fuel

,

pool and refueling cavity, and the natural circulation due
to thermal driving heads in the reactor vessel and refueling
cavity mix the added concentrated boric acid with the water
in the fuel transfer canal. The RNS is in operation during

4

(continued) )-

!
!
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; Boron Concentration
i B 3.9.1
:

BASES;, _

i
a i

: SURVEILLANCE SR 3.9.1.1 (continued) ;

| REQUIREMENTS 72 MS )
i A minimum Frequency of once every ' day: is a sufficient '

) interval to verify the boron concentration. The
; surveillance interval is based on operating experience,
i isolation of unborated water sources in accordance with
j LCO 3.9.2, and the availability of the source range neutron
i flux monitors required by LC0 3.9.3.
i,

!

I REFERENCES 1. AP600 SSAR, Chapter-15, " Accident Analysis."
: .

| 2. NS-57.2, ANSI /ANS-57.2-1983, Section 6.4.2.2.3, American
Nuclear Society, American National Standard, " Design

,

j Requirements for Light Water Reactor Spent Fuel Storage
: Facilities at Nuclear Power Plants," 1983.
!

i.
i

! ~

|
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. Boron Concentration
B 3.9.1

4

BASES

1

ACTIONS A.1 and A.2

Continuation of CORE ALTERATIONS or positive reactivity
additions (including actions to reduce boron concentration)

.is contingent upon maintaining the plant in compliance with-
the LCO. If the boron concentration of any coolant volume +

in the RCS, the refueling cavity, or the fuel transfer canal
is less than its limit, all operations involving CORE
ALTERATIONS or positive reactivity additions must be
suspended immediately.

Suspension of CORE ALTERATIONS and positive reactivity.

additions shall not preclude completion of actions to ;

establish a safe' condition, including moving a component to
a safe position.

A.3 |

In addition to immediately suspending CORE ALTERATIONS or )
positive reactivity additions, boration to restore the !

concentration must be initiated immediately. '

IIn determining the required combination of boration flow. i* rate and concentration, no unique design basis event must be 1
satisfied. The only requirement is to restore the boron !
concentration to its required value as soon as possible. In
order to raise the boron concentration as soon as possible,
the operator shall begin boration with the best source
available for plant operations.

Once boration is initiated, it must be continued until the
boron concentration is restored. The restoration time

: depend; on the amount of boron that must be injected to
reach the required concentration.

I

SURVEILLANCE SR 3.9.1.1
REQUIREMENTS

This SR verifies that the coolant boron concentration in the
RCS, the refueling cavity and the fuel transfer canal is
within the COLR limit. The boron concentration of the
coolant in each volume is determined periodically by
chemical analysis.

,

1

; (continued)
|
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Unborated Water Source Flow Paths
B 3.9.2

) BASES (continued)
'

l

APPLICABILITY In MODE 6, this LC0 is applicable to prevent an unplanned I
boron dilution event by ensuring isolation of all sources of '

unborated water to the RCS.

In MODES 1 through 5, the requirements of LCO 3.1.9,
" Chemical and Volume Control System (CVS) Demineralized
Water Isolation Valves", apply.

ACTIONS The- ACTIONS Table has been modified by a Note which allows
separate Condition entry for each unborated water source-

i flow path.

A.1
i |

iContinuation of CORE ALTERATIONS is contingent upon
maintaining the plant in compliance with this LCO. With any
valve used to isolate unborated water sources not secured in4

the closed position, all operations involving CORE
ALTERATIONS must be suspended immediately. The Completion
Time of "Immediately" shall not preclude completion of
actions to establish a safe condition, including movement of

i " a component to a safe location.
4

i Condition A has been modified by a Note to require that
Required Action A.3 must be completed whenever Condition A
is entered.

A.2

i Preventing unplanned dilution of the reactor coolant boron
concentration is dependent on maintaining the unborated
water isolation valves secured closed. Securing the valves
in the closed position verifies that the valves cannot be
inadvertently opened. The Completion Time of "Immediately"
requires an operator to initiate actions to close an open,

'

valve and secure the isolation valve in the closed position
: immsdiately. Once actions are initiated, they must be
i continued until the valves are secured in the closed
| position.

A.3
.

' Due to the potential of having diluted the boron
' concentration of the reactor coolant, SR 3.9.1.1
:
4

(continued)
<

i
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B 3.9.2

B 3.9 REFUELING OPERATIONS

B 3.9.2 Unborated Water Source Flow Paths

BASES
-

.

BACKGROUND During MODE 6 operation, ali flow paths for reactor makeup
water tources containing unborated water which are connected
to the Reactor Coolant System (RCS) must be closed to
prevent an unplanned dilution of the reactor coolant. At
least one isolation valve in each flow path must be secured
in the closed position.

The Chemical and Volume Control System is capable of
supplying borated and unborated water to the RCS through
various flow paths. Since a positive reactivity addition,
made by reducing the boron concentration, is inappropriate
during MODE 6, isolation of all unborated water sources

- prevents an unplanned boron dilution event.

APPLICABLE The possibility of an unplanned boron dilution event
SAFETY ANALYSES (Ref. 1) in MODE 6 is precluded by adherence to this LC0

which requires that potential dilution sources be isolated.;.,

Closing the required valves during refueling operations
prevents the flow of unborated water to the filled portions
of the RCS. The valves are used to isolate unborated water
sources. These valves have the potential to indirectly
allow dilution of the RCS boron concentration in MODE 6. By
isolating unborated water sources, a safety analysis for an
uncontrolled boron dilution accident in accordance with the
Standard Review Plan (Ref. 2) is not required in MODE 6.

The RCS boron concentration satisfies Criterion 2 of the NRC
Policy Statement.

LCOs This LCO requires that flow paths to the RCS from unborated
water sources be isolated to prevent unplanned boron
dilution during MODE 6 and, thus, avoid a reduction in
SHUTDOWN MARGIN.

|

(continued)
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| Nuclear Instrumentation
B 3.9.3

B 3.9 REFUELING OPERATIONS
\

! B 3.9.3 Nuclear Instrumentation
|

BASES

i
.

BACKGROUND The source range neutron flux monitors are used to monitor-
! the core reactivity during refueling operations. ..The source

range neutron flux monitors are part of the Protection and
Safety. Monitoring System (PMS). These detectors are located
external to the reactor vessel and detect neutrons leaking
from the core. t

The source range neutron flux monitors are BF3 detectors,

i operating in the proportional region of the gas filled
~

detector characteristic curve. The detectors monitor the
neutron flux in counts per second. The i
covers six decades of neutron flux (1x10+Dstrument range0 cps) with a. '

5% instrument accuracy. The detectors also provide.

continuous visual ar.d audible indication in the main control
room and an audible alarm in the main control. room and
containment building.

"
APPLICABLE Two OPERABLE source range neutron flux monitors are required
SAFETY ANALYSES to provide a signal to alert the operator to unexpected

changes in core reactivity such as those associated with an
improperly loaded fuel assembly. During initial fuel
loading, or when otherwise required, temporary neutron
detectors may be used to provide additional reactivity
monitoring (Ref. 2). The potential for an uncontrolled
boron dilution accident is eliminated by isolating all
unborated water sources as required by.LC0 3.9.2 (Ref. 1).

The source range neutron flux monitors satisfy Criterion 3
of the NRC Policy Statement.

_

LC0 This LC0 requires two source range neutron flux monitors to
be OPERABLE to ensure that redundant monitoring capability
is available to detect changes in core reactivity.

APPLICABILITY In MODE 6, the source range neutron flux monitors are
! required to be OPERABLE to determine possible changes in-
! core reactivity. There are no other direct means available

(continued)
|

i
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Unborated Water Source Floa Paths
B 3.9.2

,

BASES
,

W

ACTIONS A.3 (continued)

(verification of boron concentration) must be performed -

whenever Condition A is entered to verify that the required
boron concentration exists. The Completion Time of 4 hours t

is sufficient to obtain and analyze a reactor coolant sample
for boron concentration.

SURVEILLANCE SR 3.9.2.1
REQUIREMENTS

These valves are to be secured closed to isolate possible
dilution flow paths. The likelihood of a significant
reduction in the boron concentration during MODE 6
operations is remote due to the large mass of borated water
in the refueling cavity and the fact that all unborate 3I
water source flow paths are isolated, preclu ilu 'on.
The boron concentration is checked every days durin MODE
6 under SR 3.9.1.1. This surveillance demonstrates at the
valves are closed through a system walkdown. The Tsday
Frequency is based on engineering judgement and is
considered reasonable in view of other administrative

,

controls that will verify that the valve opeieing is an ]
a

unlikely possibility.

REFERENCES 1. AP600 SSAR, Chapter 15, " Accident Analyses." l

2. NUREG-0800, Standard Review Plan, Section 15.4.6,
" Chemical and Volume Control System Malfunction that
Results in a Decrease in Boron Concentration in'the RCS."

. .

e

I

3 3 3o. . - o3..
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Nuclear Instrumentation.

B 3.9.3

BASES (continued)

1

SURVEILLANCE SR 3.9.3.1*

REQUIREMENTS

3 SR 3.9.3.1 is the performance of a CHANNEL CHECK, which is
the comparison of the indicated parameter values monitored
by each of these instruments. It is based on the assumption
that the two indication channels should be consistent for
the existing core conditions. Changes in core geometry due
to fuel loading can result in significant differences
between the source range channels, however each channel
should be consistent with its local conditions. :

12.
The Frequency of-94 hours is consistent with the CHANNEL

,

CHECK Frequency specified for these same instruments in *

LCO 3.3.1, " Reactor Trip System Instrumentation."

SR 3.9.3.2
i

SR 3.9.3.2 is the performance of a CHANNEL CALIBRATION every 1

24 months. This SR is modified by a Note stating that i
neutron detectors are excluded from the CHANNEL CALIBRATION. l

The CHANNEL CALIBRATION for the source range neutron flux .

monitors consisting of obtaining the detector plateau or !
preamp discriminator curves, evaluating those curves, and |comparing the curves to the manufacturer's data. The j

a

24 month Frequency is based on the need to perform this -

Surveillance under the conditions that apply during a plant
outage. Operating experience has shown these components
usually pass the Surveillance when performed during the
refueling outage.

REFERENCES 1. AP600 SSAR, Chapter 15, " Accident Analysis."

2. AP600 SSAR,14.2.6.1, " Initial Fuel Loading."

.

.

i
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B 3.9.3 |
<

i

BASES i
|

i

APPLICABILITY to monitor the core reactivity conditions. In MODES 2, 3,
'

.

(continued) 4, and 5, the source range detectors and associated
'

circuitry are also required to be OPERABLE by LC0 3.3.1,
" Reactor Trip System Instrumentation."

ACTIONS A.1 and A.2

Redundancy has been lost if only one source range neutron
flux monitor is OPERABLE. Since these instruments are the
only direct means of monitoring core reactivity conditions,
CORE ALTERATIONS and positive reactivity additions must be
suspended immediately. Performance of Required Action A.1
shall not preclude completion of actions to establish a safe
condition. '

>

B.1

If no source range neutron flux monitors are OPERABLE,
actions to restore a monitor to OPERABLE status shall be
initiated immediately. Once initiated, actions shall be
continued until a' source range neutron flux monitor is

a restored to OPERABLE status.
,

i
B.2

If no source range neutron flux monitors are OPERABLE, there ;

is no direct means of detecting changes in core reactivity. i
However, since CORE ALTERATIONS and positive reactivity .!

additions are discontinued, the core reactivity condition is
stabilized and no changes ate permitted until the source
range neutron flux monitors sre restored to OPERABLE status.
This stable condition is confirmed by performing SR 3.9.1.1
to verify that the required boron concentration exists.

The Completion Time of 4 hours is sufficient to obtain and i

analyze a reactor coolant sample for boron concentration. i

The Frequency of once per 12 hours ensures that unplanned
changes in boron concentration would be identified. The
12 hour Frequency is reasonab'le considering the low
probability of a change in cure reactivity during this time
period.

i
I

(continued)
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Refueling Cavity Water Level
B 3.9.4

!

BASES (continued)

! APPLICABILITY Refueling Cavity Water Level is applicable during CORE
| ALTERATIONS, except during latching and unlatching of

control rod drive shafts, and when moving irradiated fuel i
assemblies in containment. The LCO minimizes the I

possibility of radioactive release due to a i

fuel handling accident in containment that is beyond the ;

assemptions of the safety analysis. If irradiated fuel '

assemblies are not being moved in containment, there can be
no significant radioactivity release as a result of a
postulated fuel handling accident. Requirements for fuel

handling accidents in the spent fuel {ool are covered byLC0 3.7.11 " Fuel Storage Pool Water evel
,

,

ACTIONS A.1 and A.2
,

With a water level of < 23 ft. above the top of the reactor !

vessel flange, all operations involving CORE ALTERATIONS or
movement of irradiated fuel assemblies within containment ,

shall be suspended immediately to ensure that a fuel '

handling accident cannot occur. !

.

'
The suspension of' CORE ALTERATIONS and fuel movement shall
not preclude completion of movement to safe position.2

A.3

In addition to immediately suspending CORE ALTERATIONS
movement of irradiated fuel, actions to restore refueling

.

cavity water level must be initiated immediately. .'

SURVEILLANCE SR 3.9.4 1 '

REQUIREMENTS .

Verification of a minimum water level of 23 f t. above the !

top of the reactor vessel flange ensures that the design !

basis for the analysis of the postulated fuel handling
accident during refueling operations is met. Water at tSe
required level above the top of the reactor vessel flange .

limits the consequences of damaged fuel rods that are !
postulated to result from a fuel handling accident inside of j

containment (Ref. 2). j

l The Frequency of 24 hours is based on engineering judgement
and is considered adequate in view of the large volume of

; water and the normal procedural controls of valve positions
which make significant unplanned level changes unlikely.

,

| (continued)

,

1
t
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Refueling Cavity Water Level
B 3.9.4

83.9 REFUELING OPERATIONS

B 3.9.4 Refueling Cavity Water Level

BASES

1

BACKGROUND The movement of irradiated fuel assemblies or performance of
CORE ALTERATIONS, except during latching and unlatching of
control rod drive shafts, within containment requires a
minimum water level of 23 ft. above the top of the reactor

,

vessel flange. During refueling, this maintains sufficient |

water level in containment, refueling cavity, refueling
canal, fuel transfer canal, and spent fuel pool to retain
iodine fission product activity in the. event of a fuel
handling accident (Ref. I and 2). Sufficient iodine
activity would be retained to limit offsite doses from the
accident to within the values reported in Chapter 15 of the
SSAR. I

1

I

APPLICABLE During CORE ALTERATIONS and movement of irradiated fuel
SAFETY ANALYSES assemblies, the water level in the refueling cavity and the

refueling canal is an initial condition design parameter in
the analysis of a fuel-handling accident in containment, as-

postulated by Regulatory Guide 1.25 (Ref. 1).

The fuel handling accident analysis inside containment is )
described in Reference 2. This analysis assumes a minimum i

water level of 23 feet. !

Refueling Cavity Water Level satisfies Criterion 2 of the '

NRC Interim Policy Statement.

LC0 A minimum refueling cavity water level of 23 ft. above the
reactor vessel flange is required to ensure that the-,

radiological consequences of a postulated fuel handling
accident inside containment are within the values calculated
in Reference 2.

9

| (continued)
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Refueling Cavity Water Level
B 3.9.4

i

BASES
|

( REFERENCES 1. Regulatory Guide 1.25, " Assumptions Used for Evaluating
i the Potential Radiological' Consequences of a

Fuel-Handling Accident in the fuel handling and Storage
Facility for Boiling and Pressurized Water Reactors,"

| U.S. Nuclear Regulatory Comission, March 23, 1972. -

2. AP600 SSAR, Section 15.7.4, " Fuel Handling Accident."
s

.
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