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Westinghouse is submitting a response to an NRC discussion. Proposed editorial/consistency correction
responses are submitted in support of the AP1000 Design Certification Amendment Application (Docket
No. 52-006). The information included in this response is generic and is expected to apply to all COL
applications referencing the AP 1000 Design Certification and the AP 1000 Design Certification
Amendment Application.

Enclosure 1 provides the list of NRC issues for DCD Revision 18, Chapter 16. Enclosure 1 also contains
the corresponding resolutions to the editorial issues. Enclosure 2 contains the corresponding DCD
corrections that will be incorporated into Revision 19. From Enclosure 2, DCD pages Tech Spec 3.7.9-2
and Tech Spec Bases 3.7.9 markups are also shown in DCPNRC_003130. In addition, Enclosure 2 DCD
pages 9.1-54, Tech Spec 4.0-2, Tech Spec Bases 3.7.12-1, and Tech Spec Bases 3.7.12-2 markups will be
superseded by the corresponding markups shown in DCPNRC_003133.

Questions or requests for additional information related to the content and preparation of this response
should be directed to Westinghouse. Please send copies of such questions or requests to the prospective
applicants for combined licenses referencing the AP 1000 Design Certification. A representative for each
applicant is included on the cc: list of this letter.

Very truly yours,

R. F. Ziesing
Director, U.S. Licensing
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Original List of NRC CTSB Issues for:
DCD Revision 18

AND

Westinghouse and NRC agreed upon resolution for:
CTSB Editorial Issues



ENCLOSURE 1 DCPNRC_003131
Original list of DCD Revision 18 CTSB Issues, and Westinghouse and
NRC agreed upon resolution for CTSB Editorial Issues

This letter intends to cover only the editorial issues originally listed in the CTSB Issues

list sent to Westinghouse on January 4th, 2011. Responses to non-editorial CTSB Issues will be

formally documented and sent in a separate letter. The original list of CTSB Issues (including

the non-editorial issues not covered by this letter) is shown italicized below:

CTSB Issues from DCD Revision 18 Review (Confirmatory items)

1. CI-SRP16-CTSB-38
TS 4.3.1. lc states, in part, "... a nominal 11.65 inch center-to-center distance between fuel
assemblies placed in the Defective Fuel Cells."
A value of "11.62 inch" is replaced with "11.65 inch" in Revision 18. This change is not included as
a part of the proposed changes in the RAI response and is not consistent with DCD 9.1.2.2.1
description.

2. CI-SRP16-CTSB-39
In the RAI response, changes are proposed to both TS 4.3.1.2 and DCD 9.1.1.3 to resolve
inconsistencies between them.
The proposed change to TS 4.3.1.2 was incorporated in Revision 18 but the proposed change to DCD
9.1.1.3 was missed.

3. EDITORIAL
a. Page 3.7.6-3. Remove the partition line between the OR and the last Condition F description.
b. Page 5.5-12. Remove the underline from the last paragraph of TS 5.5.13.
c. Page B 3.7.6-9. In the discussion of SR 3.7.6.8 the referenced "SR 3.7.6.8" should be "SR

3. 7.6.9." In the discussion of SR 3.7.6.9 the referenced "SR 3. 7.6.9" should be "SR 3.7.6.8."
d. Page B 3.7.12-2. In the discussion of Applicable Safety Analyses, the phrase "by LCO 3.7.15"

should be "by LCO 5.7.11."
e. TS 3.3.1 (Table 3.3.1-1 page 2 of 4); remove the superscript (i) at bottom ofpage

f B 3.3.2 (Nominal Trip Setpoint) 2 nd Paragraph 3rd sentence, add a space between
"conservativewith " to become "are conservative with respect"

4. Turbine trip in TS 3.3.2
In TS 3.3.2, Table 3.3.2-1, pg 3 of 13, Function 5, Turbine Trip (c. Safeguard Actuation) and bases
page B 3.3.2-9/10 Applicability - Safety Analysis, Function 1, Safeguards Actuation, Turbine Trip,
the turbine trip was deleted. We couldn 'tfind the change package that removed these trips; please
advise if they were removed with justification and which change package that was included in.
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ENCLOSURE I DCPNRC_003131
Original list of DCD Revision 18 CTSB Issues, and Westinghouse and
NRC agreed upon resolution for CTSB Editorial Issues

CTSB Issues from DCD Revision 18 Review (Design Change Package Incorporation)

Inconsistencies between TS 3.7.9 and DCD 9.1.3:

5. DCD 9.1.3.4.3 states, in part, "... minimum volume in the passive containment cooling water storage
tank for spent fuel pool makeup is 756700 gallons."
SR 3.7.9.2 states "verify the PCCWST volume is >400, 000 gallons."
The value of "400000 gallons" appears to be for the AP600 design and was carried over to the
AP1000 design.

CTSB Issues from DCD Revision 18 Review (Design Change Package Incorporation) (continued)
6. SR 3.7.9.3 states "verify the water level in the cask washdown pit is >13.75ft. and in communication

with the spent fuel storage pool. "

The phrase "and in communication with the spent fuel storage pool" is not consistent with the
discussion of SR 3.7.9.3 and DCD 9.1.3.4.3 description which indicates use of manual isolation
valves between the cask washdown pit and the spent fuel storage pool.

7. SR 3.7.9.4 states "verify the water level in the cask loading pit is >-43.9ft. and in communication
with the spent fuel storage pool. "
The discussion of SR 3.7.9.4 in the bases which indicates use of manual isolation valves between the
cask loading pit and the spent fuel storage pool is not consistent with SR 3.7.9.4 requirements and
DCD 9.1.3.4.3 description which require opening of a gate.

8. On Page B 3.7.9-1, 4th Paragraph, 1st Sentence, the phrase "below 4.6 MWt" should be "below 4.7
MWt."

From the above issue list, those issues labeled as editorial under item 3, plus additional editorial
issues discovered by the NRC after the list was sent to Westinghouse, are covered and answered

by Westinghouse in the responses given below:

3. EDITORIAL

a. Page 3.7.6-3. Remove the partition line between the OR and the last Condition F

description.

b. Page 5.5-12. Remove the underline from the last paragraph of TS 5.5.13.
c. Page B 3.7.6-9. In the discussion of SR 3.7.6.8 the referenced "SR 3.7.6.8" should be "SR

3.7.6.9." In the discussion of SR 3.7.6.9 the referenced "SR 3.7.6.9" should be "SR

3.7.6.8."

d. Page B 3.7.12-2. In the discussion of Applicable Safety Analyses, the phrase "by LCO

3.7.15" should be "by LCO 3.7.11."
e. TS 3.3.1 (Table 3.3.1-1 page 2 of 4); remove the superscript (i) at bottom of page
f. B 3.3.2 (Nominal Trip Setpoint) 2nd Paragraph 3 rd sentence, add a space between

"conservativewith" to become "are conservative with respect"
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ENCLOSURE I DCPNRC_003131
Original list of DCD Revision 18 CTSB Issues, and Westinghouse and
NRC agreed upon resolution for CTSB Editorial Issues

Westinghouse Response (Items #3.a through #3.f):
Westinghouse agrees with the proposed editorial corrections listed in items 3.a through 3.f.

Westinghouse will incorporate the editorial changes proposed by each item into the DCD, and the
corresponding DCD mark-ups of Chapter 16 are attached in Enclosure 2.

EDITORIAL CHANGE ADDED FROM SK EMAIL 01/06/2011:
g. I have a few editorial items that we can cover during the call. One, in particular is

noteworthy; the reference to Technical Report APP-GW-GLR-029, Revision 1, in TS Bases
B 3.7.11 (Page B 3.7.11-3) and B 3.7.12 (Page B 3.7.12-3). Revision 2 should have been
listed. Revision 2 should also be listed for this TR in 9.1.7, reference 20.

Westinghouse Response (Item #3.g):
Westinghouse agrees with the comment from 3.g that Revision 2 is now the correct revision

level for APP-GW-GLR-029. However, Westinghouse proposed to the NRC to remove the
revision level entirely from the reference in the Tech Specs. The NRC agreed to this
recommendation on the bases that this is consistent with other references in other Tech Spec
sections. Westinghouse also agreed to keep and update the revision level to revision 2 for APP-
GW-GLR-029 in Section 9.1.7 of the DCD. The NRC Tech Spec branch agreed to this resolution
during the Ch. 16 NRC phone call, but clarified that the NRC Chapter 9 staff must also review and
approve the resolution. During this review, as noted on the cover page of this letter, new issues
were raised by the NRC regarding the Westinghouse spent fuel rack (SFR) criticality analysis that
will impact the proposed change to Chapter 9 (proposed Chapter 16 changes unaffected).
Resolution to these criticality issues will result in a new change to the revision level of APP-GW-
GLR-029. Once resolution to the SFR criticality issue is finalized, the new DCD mark-up to
Reference 20 on DCD page 9.1-54 will be included in DCPNRC 003133, and will supersede the
DCD mark-up to DCD page 9.1-54 attached in Enclosure 2. The unaffected Chapter 16 DCD
mark-ups resulting from resolution to this editorial issue will still be valid, and can be found
attached in Enclosure 2.

EDITORIAL CHANGE ADDED DURING NRC Ch. 16 Phone Call on 01/06/2011:
h. Add a ", the" after PCCWST in B 3.7.9 ASA section, 3 rd paragraph

i. Remove underline from AND in SR 3.7.9.4

Westinghouse Response (Items #3.h and #3.i):
Westinghouse agrees with the proposed editorial corrections listed in items 3.h and 3.i.

Additionally, Westinghouse has realized through internal review that there are many more editorial
corrections needed in Chapter 16 of the DCD. During the Chapter 16 NRC phone call,
Westinghouse proposed including DCD mark-ups of all Chapter 16 editorial corrections
discovered internally by Westinghouse, in addition to the needed editorial corrections specified by
the NRC. The NRC agreed to the proposed resolution during the NRC Ch. 16 phone call. The
resulting DCD mark-ups for Items #3.h and #3.i, plus all additional DCD mark-ups for all editorial
issues discovered internally by Westinghouse, are attached in Enclosure 2.
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ENCLOSURE I DCPNRC_003131
Original list of DCD Revision 18 CTSB Issues, and Westinghouse and
NRC agreed upon resolution for CTSB Editorial Issues

NEW EDITORIAL CHANGE ADDED DURING NRC Ch. 16 Phone Call on 01/13/2011:
j. B 3.4.12-2 - ACTION C. 1 - 4 inch, 8inch, and 14inch flow paths are actually areas and

diameter piping. Consider revising the section to add "diameter" after "inch" for
clarification, or using the piping's ADS Stage# for reference, and removing dimensions
values all together.

Westinghouse Response (Items #3.j):
Westinghouse agrees with the above issue identified during the NRC phone call, and will

revise the section to replace references using the ADS piping's diameter with the piping's ADS
Stage #. The proposed mark-ups are included with all editorial mark-ups attached in Enclosure 2.

Design Control Document (DCD) Revision:
DCD Mark-Ups of Revision 18 are attached in Enclosure 2.

PRA Revision:
None

Technical Report (TR) Revision:
None
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DCP NRC 003131
February 24, 2011

ENCLOSURE 2

Markups to be incorporated into DCD Revision 19,
AP 1000 DCD Tier 2 Chapter 16 Proposed Editorial Changes



ENCLOSURE 2
Markups to be incorporated into DCD Revision 19, DCPNRC_003131
AP1000 DCD Tier 2 Chapter 16 Proposed Editorial Changes

9. Auxiliary Systems AP1000 Design Control Document

5. USNRC NUREG-0800, SRP 3.8.4, Revision 1, Appendix D, "Technical Position on Spent

Fuel Pool Racks," July 198 1.

6. ANS 57.1-1992, Design Requirements for Light Water Reactor Fuel Handling Systems.

7. Specifications for Electric Overhead Travelling Cranes CMAA, Specification 70 - 2000.

8. USNRC, "Control of Heavy Loads at Nuclear Power Plants," NUREG-0612, July 1980.

9. "Overhead and Gantry Cranes," ANSI/ASME B30.2-1990.

10. Not used.

11. USNRC, "Single-Failure-Proof Cranes for Nuclear Power Plants," NUREG-0554,
May 1979.

12. "Rules for Construction of Overhead and Gantry Cranes (Top Running Bridge, Multiple
Girder)," ASME NOG-1-1998.

13. Not used.

14. "Special Lifting Devices for Shipping Containers Weighing 10,000 Pounds or More,"ANSI
N14.6-1993.

15. "Slings," ASME/ANSI B30.9-1996.

16. APP-GW-GLR-026, "New Fuel Storage Rack Structural/Seismic Analysis," Westinghouse
Electric Company LLC.

17. APP-GW-GLR-030, "New Fuel Storage Rack Criticality Analysis," Westinghouse Electric
Company LLC.

18. APP-GW-GLR-033, "Spent Fuel Storage Rack Structural/Seismic Analysis," Westinghouse
Electric Company LLC.

19. Not used.
20. APP-GW-GLR-029, Revision ja "Spent Fuel Storage Racks Criticality Analysis," -- - t i["m--i

Westinghouse Electric Company LLC (Westinghouse Proprietary). Deleted: I

21. USNRC, 10 CFR 50.68, "Criticality Accident Requirements," January 2003.

22. USNRC, Regulatory Guide 1.124, Revision 1, "Service Limits and Loading Combinations
for Class I Linear-Type Component Supports," January 1978.

23. USN'RC, Regulatory Issue Summary 2005-25, Supplement 1, "Clarification of NRC
Guidelines for Control of Heavy Loads," May 2007.

Tier 2 Material 9.1-54 Revision 19
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ENCLOSURE 2
Markups to be incorporated into DCD Revision 19,
AP1000 DCD Tier 2 Chapter 16 Proposed Editorial Changes

DCPNRC-003131

Definitions
1.1

1.1 Definitions

PRESSURE AND
TEMPERATURE LIMITS
REPORT (PTLR)

QUADRANT POWER TILT
RATIO (QPTR)

RATED THERMAL POWER
(RTP)

REACTOR TRIP CHANNEL
OPERATIONAL TEST
(RTCOT)

REACTOR TRIP SYSTEM
(RTS) RESPONSE TIME

SHUTDOWN MARGIN (SDM)

The PTLR is the unit specific document that provides the
reactor vessel pressure and temperature 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 (PIT) Limits" and LCO 3.4.14, "Low Temperature
Overpressure Protection (LTOP) System."

QPTR shall be the ratio of the maximum upper 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.

RTP shall be a total reactor core heat transfer rate to the
reactor coolant of 3400 MWt.

A RTCOT shall be the injection of a simulated or actual signal
into the,[eqactoqrri_ haee as close to the sensor as -- --omr, ift [rrks]: 8
practicable to verify OPERABILITY of the required interlock - Deeted: RT (R
and/or trip functions. The&TC, T B ma be performed by-
means of a series of sequential, overlapping, or total channel J De

steps so that the entire channel is tested from the signal \ Delted:

conditioner through the trip logic. Deleted: CHANNEL
Deleted: REACTOR TRIP CHANNEL

The RTS RESPONSE TIME shall be that time interval from OPERATIONAL TEST
when the monitored parameter exceeds its RTS trip setpoint
at the channel sensor until loss of stationary gripper coil
voltage. 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. In lieu of
measurement, response time may be verified for selected
components provided that the components and methodology
for verification have been previously reviewed and approved
by the NRC.

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

a. All rod cluster control assemblies (RCCAs) are fully
inserted except for the single assembly of highest
reactivity worth, which is assumed to be fully withdrawn.

API1000 1.1-5 Amendment 0
Revision 19
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ENCLOSURE 2
Markups to be incorporated into DCD Revision 19,
AP1000 DCD Tier 2 Chapter 16 Proposed Editorial Changes

DCPNRC_003131

Definitions
1.1

1.1 Definitions

SHUTDOWN MARGIN (continued)

However, with all RCCAs verified fully inserted by two
independent means, it is not necessary to account for a
stuck RCCA in the SDM calculation. With any RCCAs
not capable of being fully inserted, the reactivity worth of
these assemblies must be accounted for in the
determination of SDM; and

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

c. In MODE 2 with 1.0, and MODES 3, 4, and 5 the - Comment rmkl6]: 8

worth of fully inserted Gray Rod Cluster Assemblies -Formatted: Subscpt
(GRCAs) will be included in the SDM calculation.

J~1

STAGGERED TEST BASIS

THERMAL POWER

TRIP ACTUATING DEVICE
OPERATIONAL TEST
(TADOT)

A STAGGERED TEST BASIS shall consist of the testing 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 are tested during
n Surveillance Frequency intervals, where n is the total
number of systems, subsystems, channels, or other
designated components in the associated function.

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

A TADOT shall consist of operating the trip actuating device
and verifying the OPERABILITY of all devices in the channel
required for trip actuating device OPERABILITY. The TADOT
shall include adjustment, as necessary, of the trip actuating
device so that it actuates at the required setpoint within the
required accuracy. The TADOT may be performed by means
of any series of sequential, overlapping, or total channel
steps.

AP1000 1.1-6 Amendment 0
Revision 19
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ENCLOSURE 2
Markups to be incorporated into DCD Revision 19,
AP1000 DCD Tier 2 Chapter 16 Proposed Editorial Changes

DCPNRC_003131

Definitions
1.1

Table 1.1-1 (page 1 of 1)
MODES

V 9

REACTIVITY
CONDITION

% RATED
THERMAL
POWER(a)

AVERAGE
REACTOR COOLANT

TEMPERATURE
. (. F-) ........ - Comment [rnk.7l: 8MODES TITLE

1 Power Operation :>Ž0.99 > 5 NA

2 Startup Ž:K0.99 _<5 NA

3 Hot Standby < 0.99 NA > 420

4 Safe Shutdown(b) < 0.99 NA 420 >T8v > 200

5 Cold Shutdown(b) < 0.99 NA 5200

6 Refueling(c) NA NA NA

- I Deleted: K

(a)

(b)

(c)

Excluding decay heat.

All reactor vessel head closure bolts fully tensioned.

One or more reactor vessel head closure bolts less than fully tensioned.

API1000 1.1-7 Amendment 0
Revision 19
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ENCLOSURE 2
Markups to be incorporated into DCD Revision 19,
AP1000 DCD Tier 2 Chapter 16 Proposed Editorial Changes

DCPNRC_003131

Frequency
1.4

1.4 Frequency

EXAMPLES (continued)

EXAMPLE 1.4-1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

Perform CHANNEL CHECK. 12 hours

Example 1.4-1 contains the type of SR most often encountered in the
Technical Specifications (TS). The Frequency specifies an interval
(12 hours) during which the associated surveillance must be performed at
least one time. 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 3.0.2 for operational flexibility. The measurement of this interval
continues at all times, even when the SRJ noqtrequired to be met per -- - P mmet [l~t8]: 8
SR 3.0.1 (such as when the equipment is inoperable, a variable is outside " {eted: 1,
the specified limits, or the Unit is outside the Applicability of the LCO). If
the interval specified by SR 3.0.2 is exceeded while the unit is in a MODE
or other specified condition in the Applicability of the LCO, and the
performance of the Surveillance is not 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 is required, then SR 3.0.4 becomes
applicable. The Surveillance must be performed within the Frequency
requirements of SR 3.0.2, as modified by SR 3.0.3, prior to entry into the
MODE or other specified condition or the LCO Is considered not met (in
accordance with SR 3.0.1) and LCO 3.0.4 becomes applicable.

AP1 000 1.4-3 Amendment 0
Revision 19
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ENCLOSURE 2
Markups to be incorporated into DCD Revision 19,
AP1000 DCD Tier 2 Chapter 16 Proposed Editorial Changes

DCPNRC_003131

SDM
3.1.1

3.1 REACTIVITY CONTROL SYSTEMS

3.1.1 SHUTDOWN MARGIN (SDM)

LCO 3.1.1 The SDM shall be within the limits specified in the COLR.

I APPLICABILITY: MODE 2 with 1_< 1._0 Comment [rin!9]; 8
MODES 3, 4, and 5. . rormatted: Subscript

Deleted:,

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. SDM not within ýimitý. _ A.1 Initiate boration to restore 15 minutes
-SDM to within limits.

, j Comment [rmkzo]: 8

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

SR 3.1.1.1 Verify SDM to be within limits.

FREQUENCY

24 hours

AP1 000 3.1.1-1 Amendment 0
Revision 19
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ENCLOSURE 2
Markups to be incorporated into DCD Revision 19,
AP1000 DCD Tier 2 Chapter 16 Proposed Editorial Changes

DCPNRC_003131

MTC
3.1.3

3.1 REACTIVITY CONTROL SYSTEMS

3.1.3 Moderator Temperature Coefficient (MTC)

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

APPLICABILITY: MODE I for the upper MTC limil ------------------------------- Commnt [rl]:

MODE 2 with ke >1.0 for the upper MTC limit, --------------------- Deleed: and
MODES 1, 2, and 3 for the lower MTC limit. Deleted:. I

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.

B. Required Action and B.1 Be in MODE 2 with 6 hours
associated Completion kf < 1.0.
Time of Condition A not
met.

C. MTC not within lower C.1 Be in MODE 4. 12 hours
limit.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.1.3.1 Verify MTC within upper limit. Prior to entering
MODE 1 after
each refueling

AP1000 3.1.3-1 Amendment 0
Revision 19
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ENCLOSURE 2
Markups to be incorporated into DCD Revision 19,
AP1000 DCD Tier 2 Chapter 16 Proposed Editorial Changes

Rod Group Alignment Limits
3.1.4

DCPNRC_003131

3.1 REACTIVITY CONTROL SYSTEMS

3.1.4 Rod Group Alignment Limits

LCO 3.1.4 All shutdown and control rods shall be OPERABLE.

IANCý-. - j ConmeMt rin22]: 8lFormatted: Underline

Individual indicated rod positions shall be within 12 steps of their group

step counter demand position.

- NOTE -
Not applicable to Gray Rod Cluster Assemblies (GRCAs) during GRCA
bank sequence exchange with the On-Line Power Distribution Monitoring

satem PDMSbOPE RABLE. -- - - Comment [imk23]: 8 • }

APPLICABILITY: MODES 1 and 2.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more rod(s) A.1.1 Verify SDM to be within the 1 hour
inoperable, limits specified in the

COLR.

OR

A.1.2 Initiate boration to restore 1 hour
SDM within limit.

AND

A.2 Be in MODE 3. 6 hours

B. One rod not within
alignment limits. B.1 Restore rod, to within

alignment limits.
8 hours with the -- - - Formatted: TableBodyLeft, Space Before: 0

,.PDMSj OPERABLE pt, After: 0 pt

Comment [rmk-]: a

OR

1 hour with the
OPDMS inoperable

Deleted: On-Line Power Distribution
lMonitodng System

OR

AP1000 3.1.4-1 Amendment 0
Revision 19
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ENCLOSURE 2
Markups to be incorporated into DCD Revision 19,
AP1000 DCD Tier 2 Chapter 16 Proposed Editorial Changes

DCPNRC_003131

Rod Group Alignment Limits
3.1.4

ACTIONS (continued)

CONDITION R REQUIRED ACTION [COMPLETION TIME

B.2.1.1 Verify SDM to be within the
limits specified In the
COLR.

OR

B.2.1.2 Initiate boration to restore
SDM within limit.

AND

B.2.2 Reduce THERMAL
POWER to <75% RTP.

AND

B.2.3 Verify SDM is within the
limits specified in the
COLR.

AND

1 hour

1 hour

2 hours

Once per 12 hours

B.2. . , [Comment [rmk2s]: 8

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

I .__ • ... L,., ..

Perform SR 3.2.1J1-n-d -72 hours - I rComment Er
SIR 3.2.1. - -------------- - -,, Deleted: B.2.4SR32..Z--------------------------

c26]:.8

AND
Deleted: (Fa(Z) verification)

____________________ Deleted: ( Fa' (Z) verification)

"• - • 1, Deleted" (Fa(Z) verification)1Oeleted: ( FQw (Z) veri•aUon)

AP1 000 3.1.4-2 Amendment 0
Revision 19
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ENCLOSURE 2
Markups to be incorporated into DCD Revision 19,
AP1000 DCD Tier 2 Chapter 16 Proposed Editorial Changes

DCPNRC_003131

Rod Group Alignment Limits
3.1.4

ACTIONS (continued)

CONDITION I REQUIRED ACTION COMPLETION TIME

, - Comment [rmkZ7]: 8 I

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

, Perform SR 3.2.2.1• __

AND

B.2.6 Re-evaluate safety
analyses and confirm
results remain valid for
duration of operation under
these conditions.

72 hours Co.- " rcommit tnhk28] 8
----------------- Deleted. 9B2.5

SDeleted: (FM verificabon

VDeeted:) I
5 days

C. Required Action and
associated Completion
TimekpCondition B not
met.

C.1 Be in MODE 3. 6 hours

comment (nk29]: f
Deleted- for

D. More than one rod not D.1.1 Verify SDM is within the 1 hour
within alignment limit, limits specified in the

COLR.

OR

D.1.2 Initiate boration to restore 1 hour
required SDM to within
limit.

AND

D.2 Be in MODE 3. 6 hours

AP1000 3.1.4-3 Amendment 0
Revision 19
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Control Bank Insertion Limits
3.1.6

DCPNRC_003131

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 II1 l_ Lrm~m]MODE----------------- 2 CwmMit [rmk3j •ed
MODE 2 with k,.f -1 .0. j eetd and -1

- NOTES -
1. This LCO is not applicable while performing SR 3.1.4.2.

2. This LCO is not applicable to Gray Rod Cluster Assembly (GRCA)
banks during GRCA bank sequence exchange with OPDMS
OPERABLE.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Control Bank insertion A.1.1 Verify SDM is within the 1 hour
limits not met. limits specified in the

COLR.

OR

A.1.2 Initiate boration to restore 1 hour
SDM to within limit.

AND

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

B. Control bank sequence B.1.1 Verify SDM is within the 1 hour
or overlap limits not limits specified in the
met. COLR.

OR

AP1 000 3.1.6-1 Amendment 0
Revision 19
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Rod Position Indication
3.1.7

DCPNRC_003131

3.1 REACTIVITY CONTROL SYSTEMS

3.1.7 Rod Position Indication

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

APPLICABILITY: MODES 1 and 2.

ACTIONS

- NOTE -
Separate Condition entry is allowed for each inoperable rod position indicator and each demand
position indicator.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One DRPI per group A.1 Verify the position of the Once per 8 hours
inoperable for one or rods with inoperable
more groups. position indicators by using

the On-line Power
Distribution Monitoring
System (OPDMS).

OR

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

B. More than one DRPI
per group inoperable.

B.1 Place the control rods
under manual control.

Immediately

AND

B.2

AND

Monitor andke _ -r d . .....
Reactor Coolant System
(RCSJ Ta.g.

Oncg pger 1hour ---- Comment. [rmk3l]:
-De~eted: R

- _

AP1 000 3.1.7-1 Amendment 0
Revision 19
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PHYSICS TESTS Exceptions - MODE 2
3.1.8

DCPNRC_003131

3.1 REACTIVITY CONTROL SYSTEMS

3.1.8 PHYSICS TESTS Exceptions - MODE 2

LCO 3.1.8 During the performance of PHYSICS TESTS, the requirements of:

LCO 3.1.3 "Moderator Temperature CoefficlentALA T"---------------- Comm 0 t [rmk32]. 8

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

may be suspended, and the number of required channels for LCO 3.3.1,
"RTS Instrumentation," Functions 2, 3, 6, and 16.b, may be reduced to 3
provided:

a. Reactor Coolant System C1RCSlowest Ioopavera9getemperature is . - commet[rink3]. 8

--541 1F,

b. SDM is within the limits specified in the COLR, and

c. THERMAL POWER is _<5% RTP.

1

I

APPLICABILITY: During PHYSICS TESTS initiated in MODE 2.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

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

SDM to within limit.

AND

A.2 Suspend PHYSICS TESTS 1 hour
exceptions.

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

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

AP1 000 3.1.8-1 Amendment 0
Revision 19
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PHYSICS TESTS Exceptions - MODE 2
3.1.8

DCPNRC_003131

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.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.1.8.1 Perform a REACTOR TRIP CHANNEL
OPERATIONAL TEST on power range and
intermediate range channels per SR 3.3.1.8 and
SR 3.3.1.9

Prior to initiation of
PHYSICS TESTS

j C[comment [mrnink3: 8
SR 3.1.8.2 Verify the RCS lowest loop average temperature is 30 minutes

>541 *F.

SR 3.1.8.3 Verify THERMAL POWER is _<5% RTP. 30 minutes

SR 3.1.8.4 Verify SDM is within the limits specified in the COLR. 24 hours

AP1 000 3.1.8-2 Amendment 0
Revision 19
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Fo(Z) (F0 Methodology)
3.2.1

DCPNRC_003131

3.2 POWER DISTRIBUTION LIMITS

3.2.1 Heat Flux Hot Channel Factor (Fa(Z)) (FQ Methodology)

LCO 3.2.1 FQ(Z), as approximated by Fc(Z) and F,'(Z), shall be within the limits
specified in the COLR.

APPLICABILITY: MODE 1 with On-line Power Distribution Monitoring System (OPDMS) .- - - Formatted: Normal, Indent: Left: 0",
Inoperabl- - ---------------------------------- Hanging: 2", Space After: 24 pt, Tab stops:

" o Cmment [rmk35]. 8

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. A.1 Reduce THERMAL 15 minutes after each

- NOTE - POWER _>1% RTP for FC(Z) determination
Required Action A.4 each 1% FC(Z) exceeds
shall be completed limit.
whenever this Condition
is entered. AND

A.2 Reduce Power Range 72 hours after each
FC(Z) not within limit. Neutron Flux - High trip FC(Z) determination

setpoints ->1% for each

1% Fc(Z) exceeds limit.

AND

A.3 Reduce Overpower AT trip 72 hours after each
setpoints >1% for each FC(Z) determination
1% FC(Z) exceeds limit.

AND

A.4 Perform SR 3.2.1.1 and Prior to increasing
SR 3.2.1.2. THERMAL POWER

above the limit of
Required Action A.1

AP1 000 3.2.1 -1 Amendment 0
Revision 19
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Fo(Z) (Fa 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. If the OPDMS becomes inoperable while in MODE 1 these surveillances must be
performed within 31 days of the last verification of OPDMS parameters.

DCPNRC-003131

SURVEILLANCE FREQUENCY

SR 3.2.1.1 Verify Fc,(Z) within limit. Once after each
refueling prior to
THERMAL
POWER
exceeding
75% RTP

AND

Once within
12 hours after
achieving
equilibrium
conditions after
exceeding, by

_10% RTP, the
THERMAL
POWER at which
FC(Z) was last
verified

AND

31 effective full
power dats(1EFPDq th~ere~after ... [comment [rink36]: 8

AP1 000 3.2.1 - 3 Amendment 0
Revision 19
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Fo(Z) (Fa Methodology)
3.2.1

DCPNRC_003131

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.2.1.2
- NOTE -

If FQw(Z) measurements indicate maximum over

zFc(Z) has increased since the previous evaluation

of Fq(Z):

a. Increase Faw(Z) by the greater of a factor of

1.02 or by an appropriate factor specified in the

COLR and reverify F•V(Z) is within limits; or

b. Repeat SR 3.2.1.2 once per 7 EFPD until two
successive flux maps ýndicate•_aximum over

zFc(Z).has not increased.

Commente efonre7:8 .
fFormatted: Space Before: 0 ptAfter: 6f pt

- - -- - - - - - - eleted: I
(Deleted: ¶

Formatted:

---6p-t -

I

Verify Fw(Z) within limits. Once after each
refueling prior to
THERMAL
POWER
exceeding
75% RTP

AND

Once within
12 hours after
achieving equilib-
rium conditions
after exceeding, by
>10% RTP, the
THERMAL
POWER at which
F~W(Z) was last
verified

AND

31 EFPD
thereafter

API 000 3.2.1-4 Amendment 0
Revision 19
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3.2.2

3.2 POWER DISTRIBUTION LIMITS

3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (FN)

LCO 3.2.2 FQH shall be within the limits specified in the COLR.

I APPLICABILITY: MODE I with On-line Power Distribution Monitoring System (OPDMS)
Inoperabl --.

-- Formatted: Normal, Indent: Left: 0",
Hanging: 2", Space After: 24 pt, Tab stops:

- .. 1.5", Left ]
Comment [nnk39]: B

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. -- - A.1.1 Restore FN, to within limit. 4 hours

- NOTE -
Required Actions A.2 OR
and A.3 must be
completed whenever A.1.2.1 Reduce THERMAL 4 hours
Condition A is entered. POWER to < 50% RTP.

F~th~l. ~ AND

FNH not w ithin limAtN. _ 2.
A- 7.2.2- -R~sdUteP-oSrF Ratg-e- - -- 72-1160M• -----------

Neutron Flux - High trip
setpoints to _555% RTR

AND

A.2 Perform SR 3.2.2.1. 24 hours

AND

, 4 Comment [rfnk40]: 8

API 000 3.2.2 - 1 Amendment 0
Revision 19

Page 18 of 206



ENCLOSURE 2
Markups to be incorporated into DCD Revision 19,
AP1000 DCD Tier 2 Chapter 16 Proposed Editorial Changes

DCPNRC_003131

F3N2
3.2.2

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.2.2.1
- NOTE -

If the OPDMS becomes inoperable while in MODE 1
these Surveillances must be performed within
31 days of the last verification of OPDMS parameters.

Verify FNH within limits specified in the COLR. Once after each
refueling prior to
THERMAL
POWER
exceeding
75% RTP

AND

31 effective full
Rower days
J•EFIPCO thereafter_...- Comment [rnlk41]: a

4

AP1 000 3.2.2-3 Amendment 0
Revision 19
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AFD (RAOC Methodology)
3.2.3

3.2 POWER DISTRIBUTION LIMITS

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

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

DCPNRC_003131

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

I APPLICABILITY: MODE 1 with THERMAL POWER _>50% RTP and with the On-Line
Power Distribution Monitoring System (OPDMS) inoperabl. ...

- - Formatted: Normal, Indent: Left: 0,
/ Hanging: 2, Space After: 24 pt, Tab stops:

- -•. 1.5", Left

"f Comment [rmk42]:8 .

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. AFD not within limits. A.1 Reduce THERMAL 30 minutes
POWER to < 50% RTP.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

AP1 000 3.2.3-1 Amendment 0
Revision 19
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QPTR
3.2.4

3.2 POWER DISTRIBUTION LIMITS

3.2.4 QUADRANT POWER TILT RATIO (QPTR)

LCO 3.2.4 The QPTR shall be :51.02.

APPLICABILITY:

ACTIONS

MODE 1 with THERMAL POWER > 50% RTP and with the On-Line *--- Formatted: Normal, Indent: Left: 0",
Power Distribution Monitoring System (AOPDMSb ino perLable Hanging: 2", Space After: 24 pt, Tab stops:

1.5", Left 1
I. IComment Ernk3].. 8. s

• #

CONDITION REQUIRED ACTION COMPLETION TIME

A. QPTR not within limit. A.1 Reduce THERMAL 2 hours after each
POWER >__3% from RTP QPTR determination
for each 1% of QPTR
> 1.00.

AND

A.2 Perform SR 3.2.4.1. Once per 12 hours

AND

A.3 Perform SR 3.2.1.1 and 24 hours after
SR 3.2.2.1. achieving equilibrium

conditions from a
THERMAL POWER
reduction per
Required Action A.1

AND

Once per 7 days
thereafter

AND

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

AND

AP1 000 3.2.4-1 Amendment 0
Revision 19
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DCPNRC_003131

OPDMS-Monitored Parameters
3.2.5

3.2 POWER DISTRIBUTION LIMITS

3.2.5 On-Line Power Distribution Monitoring System (IOPDMSq:Monitored Parameters ....-- - Comment [ink44]: 8-7

LCO 3.2.5 The following parameters shall not exceed their operating limits as
specified in the COLR:

a. Peak kw/ft(Z)
b. FN
c. DNBR
d. SDM.

I APPLICABILITY: MODE 1 with THERMAL POWER > 50% RTP with OPDMS OPERABLE - Formatted: Normal, Indent: Left: 0",
for parameters a, b, and c. Hanging: 2", Tab stops: 1.5", Left

MODE 1 with OPDMS OPERABLE for parameter ---------- conet[k4:8
MODEý? with.6t;1 .0 and OPDMS OPERABLE for paramneter d. -IFra.DfutParagraph Font

Deleted: K

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

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

B. Required Action
and associated
Completion Time of
Condition A not met.

B.1
- NOTE -

If the power distribution
parameters are restored to
within their limits while
power Is being reduced,
operation may continue at
the power level where this
occurs.

Reduce THERMAL
POWER to [J50% RTP,

4 hours
-- ýComment [rmk46]: 8. 1/

C. Parameter d above not C.1 Initiate boration to restore 15 minutes
within limits. SDM to within limits.

- j Deleted: < I
I

AP1000 3.2.5-1 Amendment 0
Revision 19
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RTS Instrumentation
3.3.1

DCPNRC_003131

ACTIONS (continued)

CONDITION [ REQUIRED ACTION [_COMPLETION TIME

D. One or two Power
Range Neutron Flux -
High channels
inoperable.

D.1.1 Reduce THERMAL
POWER to !_75% RTP.

AND

D.1.2 Place one Inoperable
channel in bypass or trip.

AND

D.1.3 With two inoperable
channels, place one
channel in bypass and one
channel in trip.

OR

12 hours

6 hours

6 hours

6 hoursD.2.1 Place inoperable
channel(s) in bypass.

AND

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

OR Perform SR 3.2.4_

OR

S- omment nk47m]:,8

• . . . .. . .. . "%

O n c e p e r 12 h o u rs "- Po\m-- D ele t[ .k42 8 .

4Deleted: D22

1D2aW- (QP'R verhficatioh

12 hoursD.3 Be in MODE 3.

AP1000 3.3.1 -2 Amendment 0
Revision 19
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RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 1 of 4)
Reactor Trip System Instrumentation

APPLICABLE MODES

OR OTHER SPECIFIED REQUIRED SURVEILLANCE

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS

1. Manual Reactor Trip 1,2 2 B SR 3.3.1,1 "

2. Power Range Neu

a. High Setpoint

b. Low Setpoint

3(-),4(',50') 2

tron Flux

1.2

3. Power Range Neutron Flux High

Positive Rate

4. Intermediate Range Neutron Flux

1,2

1(b),2(-)

4

4

4

4

4

4

C

D

E

SR 3.3.1.12 *'

SR 3.3.1.1 *

SR 3.3.1.2
SIR 3.3.1.8
SR 3.3.1.11
SR 3.3.1.13

SR 3.3.1.13
SR 3.3.1.9
SR 3.3.1.11
SR 3.3.1.13

Formatted: TableBody(8 pt)ctr, Indent: Left:
0.27", Space Before: 0 pt, After: 0 pt, Line
spacing: single

Formatted: TableBody(8 pt)ctr, Indent: Left:
0.27", Space Before: 0 pt, After: 0 pt, Line
spacing: single

Formatted: TableBody(8 pt)ctr, Indent: Left:
0.27", Space Before: 0 pt, After: 0 pt, Line
spacing: single

2(d)

E SR 3.3.1.8
SR 3.3.1.11
SR 3.3.1.13

F,G SR 3.3.1.1
SR 3.3.1.9
SR 3.3.1.11
SR 3.3.1.13

H SR 3.3.1.1
SR 3.3.1.9
SR 3.3.1.11
SR 3.3.1.13

SR 3.3.1.1
SR 3.3.1.9
SR 3.3.1.11
SR 3.3.1.13

Comment. trmk49I: 8

Formatted: TableBedy(8 pt)ctr, Indent: Left:
0.27", Space Before: 0 pt, After: 0 pt, Line
spacing: single

Formatted: TableBody(8 pt)ctr, Indent: Left:
0.27", Space Before: 0 pt, After: 0 pt, Line
spacing: single

\

Formatted: TableBody(8 pt)ctr, Indent; Left:
0.27", Space Before: 0 pt, After: 0 pt, Line
spacing: single

Formatted: TableBedy(8 pt)ctr, Indent: Left:
0.27", Space Before: 0 pt, After. 0 pt, Une
spacing: single I

I

S. Source Range Neutron Flux High
Setpoint

Formatted: TableBody(8 pt)ctr, Indent: Left:
0.27", Space Before: 0 pt, After: 0 pt, Line
spacing: single

Formatted: TableBody(8 pt)ctr, Indent: Left:
0.27", Space Before: 0 pt, After: 0 pt, Line
spacing: single

4 J,Q SR 3.3.1.1
SR 3.3.1.8
SR 3.3.1.11
SR 3.3.1.13

SR 3.3.1.1
SR 3.3.1.11

- . Formatted: TableBedy(8 pt)ctr, Indent: Left:
0.27", Space Before: 0 pt, After: D pt, Une
spacing: single

-- Formatted: TableBody(8 pt)ctr, Indent: Left: I
0.27", Space Before: O pt, After. 0 pt, Une
spacing: single

R

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

(b) Below the P-10 (Power Range Neutron Flux) Interlocks.
(c) Above the P-6 (intermediate Range Neutron Flux) Interlocks.

(d) Below the P-6 (Intermediate Range Neutron Flux) interlocks.
(e) With RTBs open. In this condition, Source Range Function does not provide reactor trip but does provide indication.

AP1 000 3.3.1 -12 Amendment 0
Revision 19

Page 24 of 206



ENCLOSURE 2
Markups to be incorporated into DCD Revision 19, DCPNRC_003131
AP1000 DCD Tier 2 Chapter 16 Proposed Editorial Changes

RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 2 of 4)
Reactor Trip System Instrumentation

APPLICABLE MODES

OR OTHER SPECIFIED REQUIRED SURVEILLANCE

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS

6. Overtemperature AT 1.2 4 (2/loop) E SR 3.3.111L _Comment [rhnkSO]: 8
SR 3.3.1.3 A Formatted: TableBody(8 pt)ctr, Indent: Left:
SR 3.3.1.4 0.27"
SR 3.3.1.5
SR 3.3.1.8
SR 3.3.1.10
SR 3.3.1.13

7. Overpower AT 1,2 4 (2/loop) E SR 3.3.1.1 . .-- Formatted: TableBody(8 pt)ctr, Indent: Left:

SR 3.3.1.3 0.27"

SR 3.3.1.8
SR 3.3.1.10
SR 3.3.1.13

8. Pressurizer Pressure L - Formatted: TableBody(8 pt)ctr, Indent: Left:

a. Low Setpoint 10) 4 K SR 3.3.1.10.7
SR 3.3.1.8
SR 3.3.1.10
SR 3.3.1.13

b. High Setpoint 1,2 4 E SR 3.3.1.1 ... - Formatted: TableBody(8 pt)ctr, Indent: Left-
SR 3.3.1.8 0.27"
SR 3.3.1.10
SR 3.3.1.13

9. Pressurizer Water Level - High 3 IM 4 K SR 3.3.1.1 *- - - Formatted: TableBody(8 pt)ctr, Indent: Left:
SR 3.3.1.8 0.27"
SR 3.3.1.10
SR 3.3.1.13

10. Reactor Coolant Flow - Low 1M 4 per hot leg K SR 3.3.1.1 . .- Formatted: TableBody(8 pt)ctr, Indent: Left:

SR 3.3.1.8 0.27"
SR 3.3.1.10
SR 3.3.1.13

11. Reactor Coolant Pump (RCP) 1.2 4 per RCP E SR 3.3.1.1 "- - - Formatted: TableBody(8 pt)ctT, Indent: Left:
Bearing Water Temperature - SR 3.3.1.8 0.27"

High SR 3.3.1.10
SR 3.3.1.13

12. RCP Speed - Low 1 4 (1/pump) K SR 3.3.1.1 . .- Formatted: TableBody(8 pt)ctr, Indent: Left:
SR 3.3.1.8 0.27"
SR 3.3.1.10
SR 3.3.1.13

13. Steam Generator (SG) Narrow 1.2 4 per SG E SR 3.3.1.1 . .- Formatted: TableBody(8 pt)ctr, Indent: Left:

Range Water Level - Low SR 3.3.1.8 0.27"
SR 3.3.1.10
SR 3.3.1.13

(f) Above the P-10 (Power Range Neutron Flux) Interlock.

--- omment [rmk~l]: 8
Deleted: (i). 90% of loop specific indicated

flow.

AP1 000 3.3.1 - 13 Amendment 0
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RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 3 of 4)
Reactor Trip System Instrumentation

APPLICABLE MODES

OR OTHER SPECIFIED REQUIRED SURVEILLANCE

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS

[Comment [rmkS2]: 8,k • ', . .

Formatted:
" /0.27"

,, 4 Formatted:
I' /[ 0.27r

TableBody(8 pt)ctr, Indent: Left:

TableBody(8 pt)ct, Indent: Left;

I
F

14. Steam Generator (SG) Narrow
Range Water Level - High 2

15. Safeguards Actuation Input from
Engineered Safety Feature
Actuation System

a. Manual

b. Automatic

16, Reactor Trip System Interlocks

a. Intermediate Range Neutron
Flux, P-6

1-,2- 4 per SG E SR 3.3.1.1 .
SR 3.3.1.8
SR 3.3.1.10
SR 3.3.1.13

1,2 2 B SR 3.3.1.12 ,

1,2 4 L SR 3.3.1.7 .

2 4 M SR 3.3.1.8
SR 3.3.1.11

1,2 4 M SR 3.3.1.8 ""
SR 3.3.1.11

1,2 4 M SR 3.3.1.8
SR 3.3.1.11

1,23_,.4 , 4 divisions with NO SR 3.3.1.6 ~
2 RTBs per

division

1,2.V3,4 --,_ 1 leach per RTB NO SR 3.3.1.6 Lq
mechanism

b. Power Range Neutron Flux,
P-10

c. Pressurizer Pressure, P-11

17. Reactor Trip Breakers

18. Reactor Trip Breaker (RTB)
Undervoltege and Shunt Trip

,' ,Formatted

/ Formatted ... 2

," Formatted
''I Formatted

, Formatted
atDeleted: .. 6

11111

~~jDeleted-
/ iDeleted

I I
IIDeleted:

Formatted

Deleted: .

flyI Deletedi:
Deleted:

", Deleted:
1

"" Formatted .8

a/ Formatted F..9

Deleted:I

/ , Deleted: 3/I,

/ Deleted-J

Formatted ... io

Deleted: 1
Deleted:.a,

, Deleted:

' "Deleted:
1

a'Deleted: 13

SFormatted .. 1

Al- Deleted;j

Deleted:.

~a\ Forated.. 1

\\ ' Deleted: J
\\\Formatted

t Deleted.

.Comment [rink53]:. 8. "

•IDeleted: (k). Above the P-11 (Pressuri•

Mechanisms

19. Automatic Trip Logic 1,2 4 divisions L SR 3.3.1.7

4'4w . . 4 divisions P SR 3.3.1.7 .. . j.

20. ADS Stages 1. 2, and 3 Actuation
input from engineered safety
feature actuation system

a.Manual 1. ithýtq j.)j .L 2, _aMaul1 ,2•3J ,_4•. _•' - 2 switch set•...._, SR 33112

b. Automatic 1,2 4 L SR 3.3.1.7 "

• •4 ,5__4 P . . . . S R 3.3_.1.7_
BcIaqtqr _____~ and Pla S Cftr
Reato _f reakers_ R~~~ closed------------I S@rsgterm cpateof rod withdrawal.

Mat Above the P-1l IPressurizer Pressure) interlock.
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RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 4 of 4)
Reactor Trip System Instrumentation

APPLICABLE MODES
OR OTHER SPECIFIED REQUIRED SURVEILLANCE

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS

input from engineered safety

feature actuation system

a. Manual

b. Automatic

22. Passive Residual Heat Removal

Actuation

---- I Formatted: TableBody(8 pt)ctr, Indent: Left: 1
0.27" !

1,2,4•.,5_ 1 2 switch sets B SR 3.3.1.12 -- - mm•t

1,2 4 L SR 3.3.1.7 *i \
,! Dele•te:•',•4 P SR 3.3.1.7 ,'," =

-. . Deleted:J

1,2 4 per valve E SR 3.3.1.11 "it ' Dele :'
SR 3.3.1.12 

D e

SR 3.3.1.13 It l Formatted: TableBody(8 pt)ctr, Indent: Left:

1'0 0.27'

I ~ R e ttnrTrij:Brea~kers fR 'rsj closed and Plant Control Sjiste m capable of rod withdrawal. 's tcDeleted:2 thss

IB'I'

3Deleted
, SR 3.3.1*.12

til Formatted: TableBody(8 pt)ctr, Indent: Left:
I 0.27"

Deleted:J

I f Deleted:'
i Formatted: TableBody(8 pt)ctr, Indent: Left:

0.27"

Deleted:
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3.3.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

J.2.1 Place the Functions 7 hours
associated with one
inoperable interlock
channel in bypass or trip.

AND

J.2.2 With two interlock 7 hours
channels inoperable, place
the Functions associated
with one inoperable
interlock channel in bypass
and with one inoperable
interlock channel in trip.

K. Required Action K.1 -

and associated - NOTE -
Completion Time LCO 3.0.8 is not
not met. applicable.

Suspend movement of Immediately
irradiated fuel assemblies.

L. Required Action L.1 Be in MODE 3. 6 hours
and associated
Completion Time
not met.

M. Required Action M.1 Be in MODE 3. 6 hours
and associated
Completion Time AND
not met.

M.2 Be in MODE 4. 12 hours

N. Required Action N.1 Be In MODE 3. 6 hours
and associated
Completion Time AND
not met.

N.2 Be in MODE 4 with the 24 hours
Reactor Coolant System
.RCS) cooling provided by
the Normal Residual Heat
Removal System RNSý._ ...................

DCPNRC-003131

- - 4Comment [rmk56]: 8
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3.3.2

DCPNRC-003131

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

0. Required Action 0.1 Be in MODE 3. 6 hours
and associated
Completion Time AND
not met.

0.2 Be in MODE 5. 36 hours

I - 4I Deleted: P.1 I
P. Required Action

and associated
Completion Time
not met.

. lfTEý----------
Flow path(s) may be unisolated
intermittently under administrative
controls.

PhiH Isolate the affected flow
path(s).

I

. - - Coment [rmkSY]: 8 I

AND

P.2.1

OR

P.2.2

Isolate the affected flow
path(s) by use of at least
one closed and deactivated
automatic valve, dosed
manual valve, blind flange,
or check valve with flow
through the valve secured.

Verify the affected flow
path is isolated.

24 hours

7 days

Once per 7 days

- C comment [rmrIcS]: 8

Q. Required Action Q.1
and associated - NOTE -
Completion Time Flow path(s) may be
not met. unisolated intermittently

under administrative
controls.

AP1 000 3.3.2-4 Amendment 0
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3.3.2

DCPNRC_003131

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

Isolate the affected flow 6 hours
path(s) by use of at least
one closed manual or
closed and de-activated
automatic valve.

OR

Q.2.1 Be in MODE 3. 12 hours

AND

Q.2.2 Be in MODE 4. 18 hours

R. Required Action and
associated Completion
Time not met.

R.1 Be in MODE 3.

AND

6 hours

- 4 Deleted: R.2.1.1 I
-NOTE[- .........

Flow path(s) may be unisolated
intermittently under administrative
controls.

RII! Isolate the affected flow
path(s).

... - Comm t [rmk.59: 8

12 hours -. w -I o n k60]: 8

Once per 7 days

30 hours

Al

R.2.1.2

OR

R.2.2

N.D

Verify the affected flow
path Is isolated.

Be in MODE 4 with the
RCS cooling provided by
the RNS.
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3.3.2

DCPNRC_003131

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

S. Required Action
and associated
Completion Time
not met.

S.1 Be in MODE 3.

AND

S.2.1.1

6 hours

24 hoursBe In MODE 4 with the
RCS cooling provided by
the RNS.

AND

, Deleted: S.2.1.2 JI

- NOTO- ....
Flow path(s) may be unisolated
intermittently under administrative
controls.

S.2.1._ Isolate the affected flow

path(s).

AND

S.2.1.3 Verify the affected flow
path is isolated.

OR

S.2.2 Be in MODE 5.

- [Commpet [riml]l: 8 ]

30 hours --

Once per 7 days

42 hours

- Comment [rmik62]: 8

4 4-
-, Deleted: T.1.1 IT. Required Action

and associated
Completion Time
not met.

- NOTE[ .........
Flow path(s) may be unisolated
intermittently under administrative
controls.

J
- 1-4 Comment [rmw•l3]: 8 : . . i

I Isolate the affected flow
path(s).

AND

, AI Comment [rmk64]: 8 I6 hours -
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DCPNRC_003131

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

Isolate the affected flow 6 hours
path(s) by use of at least
one closed manual or
closed and deactivated
automatic valve.

OR

Z.2.1 Be in MODE 3. 12 hours

AND

Z.2.2 Be in MODE 4 with the 30 hours
RCS cooling provided by
the RNS.

AA.
Required Action
and associated
Completion Time
not met.

O O E ..........
Flow path(s) may be unisolated
intermittently under administrative
controls.

- - - - - - - - - - - - - - - - -. .

, - Deleted: AAAi.1 ]
- -[ Comment [rmk65]: 8 J

A _Isolate the affected flow
path(s).

AND

AA.1.2.1 Isolate the affected flow
path(s) by use of at least
one closed and
deactivated automatic
valve, closed manual
valve, blind flange, or
check valve with flow
through the valve
secured.

OR

24 hours -- - -- - Commentrmk6] 8.-

7 days
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ESFAS Instrumentation
3.3.2

Table 3.3.2-1 (page 2 of 13)
Engineered Safeguards Actuation System Instrumentation

APPLICABLE MODES

OR OTHER SPECIFIED REQUIRED SURVEILLANCE

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS

2. Core Makeup Tank (CMT)
Actuation

DCPNRC_003131

a. Manual Initiation

b. Pressurizer Water Level -
Low 2

c. Safeguards Actuation

d. ADS Stages 1, 2. & 3

Actuation

3. Containment Isolation

a. Manual Initiation

b. Manual Initiation of
Passive Containment
Cooling

c. Safeguards Actuation

1,2,3,4w .- . 2 switches E _EN SR 3.3.2.3 _-. - -q[Commint [rmk67]: 8

4Z. 5. . .- 2 switches U EU- SR 3.3.2.3 Deleted:

1.2,3,4• - 4 -- N- SR 3.3.2.1 Deleted:"
1.2,3 4r .. .. .. .I . . .. . .. . . .. .. SR 3.3.2.4 Deleted:'

SR 3.3.2.5
SR 3.3.2.6 Deleted:I

SR 3.3.2.4 - Deleted:'
SR 3.3.2.5
SR 3.3.2.6

1,2,3,4,5ý ..- Refer to Function I Saf~eguagrsAkctaon.forrinltlanghncltionsr - - Deleted:'
and requirements.

1,2.,3.4.5%_ Refer to Function 9_ADSStaes 1 2 & 3 Actuation. for all - - Deleted:'
initiating functions and requirements.

1,2.3,4 2 switches E,O SR 3.3.2.3

5 -,_6 2 switches G.Y SR 3.3.2.3 . -- - Deleted:

1,2,3,4,5*-0,_6( *- Refer to Function 12.a (Passive Containment CoollngActation. - Deleted:

for initiating functions and requirements. Deleted:

Deleted:
1,2,3.4,5) Refer to Function_1 qSafeguards Acuation) for niqt atin gunctions - - Deleted:

and requirements.

J

With the RS not being cooledby the Normal Residual Heat Removal -S-em - --- - - - - - - ---- - - - - COmqt ["k68]: 8

(W) With the RCS en cooled by the RN --S. _.... .........................--- -[ Deleted: j
WS ssure)b oundary intactKitt- - - - - - - - ---- De leted: n

-Deleted: I(a) Not apPlcable for valve isolation Functions whose associated flow.ath Is Isola ad.
-- ----- ----- L- heat>_6.0 Mr-t ....-.---- I.--- - --- - --- ---------------------- -"---- Deleted: e

3
3
3
3

3
3
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ESFAS Instrumentation
3.312

Table 3.3.2-1 (page 3 of 13)
Engineered Safeguards Actuation System Instrumentation

APPLICABLE MODES

OR OTHER SPECIFIED REQUIRED SURVEILLANCE

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS

4. Steam Line Isolation

DCPNRC_003131

a. Manual Iniliation

b. Containment Pressure -
High 2

c. Steam Line Pressure

(1) Steam Line
Pressure - Low

(2) Steam Line
Pressure -
Negative
Rate - High

d. T.d - Low

5. Turbine Trip

a. Manual Main Feedwater
Isolation

b. SG Narrow Range Water
Level - High 2

c. Reactor Trip

1.-'-`,-- 2 switches ELS SR 3.3.2.3 . Comment Ermk69]: 8

1 2,3 45 4 ,N SR 3. Deleted:'
!3ýN ...... .ý 3.2.4SR 3.3.2. ... Deleted:'

SR 3.3.2.5 Dl"ted'SR 3.3.2.6 Deleted:

j Deleted:'

1,.'.3"1 4 per lteam fine_ BM ...... SR 3.3.2.1SR 3,3,2.4

SR 3.3.2.5
SR 3.3.2.6

3.L .4 per steam line .... SR 3.3.2.1
SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

_4 ertlq p . .,- M ...... .. SR_ .Z ....
SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

1,2 Refer to Function 6.a (Maril Main Fenedwater Control Valve
Isolation) for requirements,

1,2 4 per SG B.L SR 3.3.2.1
SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

1.2 Refer to Function 18.b (ESFAS Interlocks, Reactor Trip, P-4) for

requirements.

N Deleted:'

. Deleted:'

Deleted:'

Deleted:'

(a) Above the P-1i1 (Pressurizer Pressure) interlock, when the RCS boron concentration is below that necessary to meet the

SOM requirements at an RCS temperature of 200"F.

Below. eP.1 (.PressurizerPresur)interlock- - -_-- ------- - -r- .-.-.------.-.-.-.-.-.-.-.-.-.--- --------------- - .--

(L)Noeappic..able if all MSIVs are closed. --......................................... ......

Comment [rmk7O]: 8

" Deleted: d

jDeleted: I
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ESFAS Instrumentation
3.3.2

Table 3.3.2-1 (page 4 of 13)
Engineered Safeguards Actuation System Instrumentation

APPLICABLE MODES

OR OTHER SPECIFIED REQUIRED SURVEILLANCE

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS

6. Mafn Feedwater Control Valve
Isolation

DCPNRC-003131

a. Manual Initiation

b. SG Narrow Range Water
Level- High 2

c. Safeguards Actuation

d. Reactor Coolant Average
Temperature
(T.•) -Low 1

Coincident with Reactor Trip

1,2,3,40_ 2 ... the. s E_ SR 3...2.3._§1 Comment [..k3l]: a

1,2,3,4•• _ ...... 4 Per SG _ _ _B.R- SR 3.3.2.1 Deleted: '
SR 3.3.2.4 5 - Deleted:

1

SR 3.3.2.6

SfRg 3... I ---- Deleted. ,
1,2,3,4w, Refer to Function 1 (Safeuardss Acuaion)Lor atinhiUealng. . - - -a Deleted a

functions and requirements.

H

1,2 B,L SR 3.3.2.1
SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

1,2 Refer to Function 18.b (ESFAS Interlocks. Reactor Trip, P-4) for
requirements.

7. Main Feedwater Pump Trip and
Valve Isolation

a. Manual Initiation

b. SG Narrow Range Water
Level - High 2

c. Safeguards Actuation

d. Reactor Coolant Average
Temperature
T, - Low 2

Coincident with Reactor Trip

Refer to Function 6.a (Manual Main Feedwater Control Valve Isolation) for requirements.

1,2,3.4-. - 4 ger SG B,.R SR 33e21 l e
SR 3.32.4
SR 3.3.2.5 Deleted:

SR 3.3.2.6

1,2.3,4Z--_ Refer to Function i(SaLegLuards Actuailon)_ofr ag litiatin -.-.- - - - - Deleted:
functions and requirements.

1,2 2 perloop B,L SR 3.3.2.1
SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

1,2 Refer to Function 18.b (ESFAS Interlocks, Reactor Trip, P-4) for

requirements.

_With the RCS not be.ng cooLedby bthe Normal Residual Heat Removal Syejt._em.(RNS). ._ _ . . . Comnienl [riD2],, a

(a) Not.alp-icabtle for valve isolation Functions whose associated flow _ath is i .so.ated ................. .. .. . Deleted. .
- Deleted: m
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ESFAS Instrumentation
3.3.2

Table 3.3.2-1 (page 5 of 13)
Engineered Safeguards Actuation System Instrumentation

APPLICABLE MODES
OR OTHER SPECIFIED REQUIRED SURVEILLANCE

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS

8. Startup Feedwater Isolation

a. SG Narrow Range Water 1,2,3,4! 4 per SG BS SR 3.3.2.1
Level - High 2 SR 3.3.2.4

SR 3.3.2.5
SR 3.3.2.6

b. T• - Low 1,2,3l1" 4 per loop BM SR 3.3.2.1
SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

c. Manual Initiation Refer to Function 6.a (Manual Main Feedwater Control Valve Isolation) for requirements.

d. SG Narrow Range Water 1,2,3,4L, 4 per SG B,S SR 3.3.2.1
Level High SR 3.3.2.4

SR 3.3.2.5
SR 3.3.2.6

Coincident with Reactor Trip Refer to Function 18.b (ESFAS Interlocks, Reactor Trip, P-4) for all requirements.
(P-4)

9. ADS Stages 1, 2 & 3 Actuation

a. Manual Initiation 1,2,3,4 2 switch sets E,O SR 3.3.2.3

5,",6,, 2 switch sets G,X SR 3.3.2.3

b. Core Makeup Tank (CMT) 1,2,3,4 4 per tank B,O SR 3.3.2.1
Level - Low 1 SR 3.3.2.4

SR 3.3.2.5
SR 3.3.2.6

5(V 4 per OPERABLE BV SR 3.3.2.1
tank SR 3.3.2.4

SR 3.3.2.5
SR 3.3.2.6

Coincident with CMT Refer to Function 2 (CMT Actuation) for all initiating functions and requirements.
Actuation

(a) Above the P-11 (Pressurizer Pressure) interlock, when the RCS boron concentration is below that necessary to meet the

SDM requirements at an RCS temperature of 200°F.

l() Not apolicable when the startup feedwaler flow paths are isolated.

(i) Not apolicable when the required ADS valves are open. See LCO 3 4.12 and LCO 3.4.13 for ADS valve and equivalent relief
area requirements.

(k) With upper internals in lace.

() W ith pressuriz.er leve! 2 20% .............................................................

DCPNRC_003131

(Comment [rmk73]: 8"(Deleted: 1

.- - 4[ Deleted: ° I

{ Deleted: kDeleted:

Deleted:'

Deleted:
Deleted:

Comment [rmk74]: 8

Deleted: c

Deleted: (g) With upper internals in place.¶
(o) Not applicable when the startup feedwater
flow paths are isolated.$
(k) Not applicable when the required ADS
valves are open. See LCO 3.4.12 and LCO
3.4.13 for ADS valve and equivalent relief area
requirements.

AP1000 3.3.2- 18 Amendment 0
Revision 19

Page 36 of 206



ENCLOSURE 2
Markups to be incorporated into DCD Revision 19,
AP1000 DCD Tier 2 Chapter 16 Proposed Editorial Changes
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3.3.2

Table 3.3.2-1 (page 6 of 13)
Engineered Safeguards Actuation System Instrumentation

APPLICABLE MODES

OR OTHER SPECIFIED REQUIRED SURVEILLANCE

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS

10. ADS Stage 4 Actuation

DCPNRC_003131

a. Manual Initiation Coincident
with

1.2.3.4 2 switch sets E.O SR 3.3.2.3

RCS Wide Range
Pressure - Low, or

.-. ? G.. . . .... SR 3.3.2.3 .- {Comment [rink7S]: 8.,.- ... . .2 switch _sets 6...... ._ __ __ __

1,2.3,4 4 8,O SR 3.3.2.1 . (Deleted:
SR 3.3.2.4 '[ Deleted:'
SR 3.3.2.5
SR 3.3.2.6 Deleted:

54 B,X SR 3.3.2.1 Deleted:

SdR 3.3.2.4 Delted
SR 3.3.2.5 .[ e :
SR 3.3.2.6 Deleted:'

I~

ADS Stages 1, 2 & 3
Actuation

b. CMT Level- Low 2

Refer to Function 9 (Stages 1, 2. & 3 Actuation) for initiating functions and requirements

1.2.3.4 4 per tank B,O SR 3.3.2.1
SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

54'--- --.. . i PERABLE . - - P.Y.. ......... 53 .3.2.1.
tank SR 3.3.2.4

SR 3.3.2.5
SR 313.2.6

{Deleted:

Coincident with RCS Wide
Range Pressure - Low. and

Coincident with ADS Stages
1, 2 & 3 Actuation

c. Coincident RCS Loop 1 and
2 Hot Leg Level - Low 2

1,2.3.4 4 B.0 SR 3.3.2.1

SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

.___ 4 V -S 3.32.1
SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

1 2.3,41.5'... Reter to Function-0 (ADS Stges, 1, 2 8 3 Actualion) lor inif-alng - -

functions and requirements

.•I.perloo . - -B- -....... S1 3.3.2.1 . -
SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

I Deleted:'
1

(Deleted:'

Deleted:

Deleted:

(-Deleted:
Deleted:

(Comment Crmk76]: 6

Deleted: c

i

O W iyth the RCSbelgn coo bed b - -he RNS _ . ...................... ............. ..... ....

(I) Not applic•ible when the required ADS yvlves are open. See LCO 3.4.12 nnd LCO 3.4.13 for ADS valve and equivalent relief

+

area requirements.

Mbi With upper internals in placec.

gjWthpesuiz-er lovel -2O%

- I Deleted: (g). With upper internals in place.¶
. | (k) Not applicable when the required ADS

valves are open. See LCO 3.4.12 and LCO
3.4.13 for ADS valve and equivalent relief area

I requirements.¶
(n) With the RCS being cooled by the RNS.
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Table 3.3.2-1 (page 7 of 13)
Engineered Safeguards Actuation System Instrumentation

APPLICABLE MODES

OR OTHER SPECIFIED REQUIRED SURVEILLANCE

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS

11. Reactor Coolant Pump Trip

DCPNRC_003131

a. ADS Stages 1. 2 & 3
Actuation

b. Reactor Coolant Pump
Bearing Water Temperature
-High

Refer to Function 9 (ADS Stages 1, 2 & 3 Actuation) for Initiating functions and requirements.

1.2 4 per RCP B,L SR 3.3.2.1
SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

c. Manual CMT Actuation

d. Pressurizer Water Level -

Low 2

e. Safeguards Actuation

12. Passive Containment Cooling
Actuation

a. Manual Initiation

b. Containment Pressure -
High 2

Refer to Function 2.a (Manual CMT Actuation) for requirements.

1,2,3,4• 4-. 4B. SR 3.3.2.1 - - Com7ment[rnk7]: 8
SR 3.3.2.4 Deleted:'
SR 3.3.2,5
SR 3.3.2.6

,W 4 B SR 3.3.2.1 . -. . Deleted:
SR 3.3.2.4 C Deleted:
SR 3.3.2.5
SR 3.3.2.6 Deleted:'

Refer to Function I (Safeguards Actuation) for initiating functions and requirements.

1,2,3.4 2 switches E,O SR 3.3.2.3

51x_6_2 switches G,Y SR 3.3.2.3 j D Oeleted:

1,2,3,4 4 B,0 SR 3.3.2.1 Deleted:

SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

U• With the RCS not being cooled by the Normal Residual Hleat• Remioval System (RNS) ------------ Co. -L: nmment [rmk?8]: 8

(c) With the RCS beina cooled by the RNS.

(ft With decay heat > 6.0 MWt

SJWthg esrze lvl2O-- Deleted: c
Deleted: (e). With decay heal > 6.0 MWt.¶j
(j). With the RCS not being cooled by the
Normal Residual Heat Removal System (RNS).¶
(n). With the RCS being cooled by the RNS.

AP1000 3.3.2-20 Amendment 0
Revision 19

Page 38 of 206



ENCLOSURE 2
Markups to be incorporated into DCD Revision 19,
AP1000 DCD Tier 2 Chapter 16 Proposed Editorial Changes

DCPNRC_003131

ESFAS Instrumentation
3.3.2

Table 3.3.2-1 (page 8 of 13)
Engineered Safeguards Actuation System Instrumentation

APPLICABLE MODES

OR OTHER SPECIFIED REQUIRED SURVEILLANCE

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS

13. Passive Residual Heat Removal
Heat Exchanger Actuation

a. Manuel Initiation

b, SG Narrow Range Water
Level - Low

Coincident with Startup
Feedwater Flow - Low

c. SG Wide Range Water
Level - Low

d. ADSStages 1.2& 3
Actuation

e. CMT Actuation

f. Pressurizer Water Level,
High 3

14. SG Blowdown Isolation

a. Passive Residual Heat
Removal Heat Exchanger
Actuation

b. SG Narrow Range Weter
Level - Low

1,2,3,4 2 switches E,O SR 3.3.2.3

50! - . .----- 2 switches E,U... SR 3.3.23...3

1,2134••' 4 .pl§rSG- -...... BN----------- R ;.3.2.1= N
SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2,6

1.2.3,4'• . 2 per feedwater ................. H.N SR 3.3.2.1
line SR 3.3.2.4

SR 3.3.2.5
SR 3.3,2.6

1.2,3,4' qer••SG .... ... BN . . . .. SR 33._2 1
SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

1,2,3.4.5', . Refer to Function 9 (ADS Stages 1,2 g 3 Actuation) for initiatin9

functions and requirements,

Refer to Function 2 (CMT Actuation) for Initiating functions and requirements.

1.2,3,41'4••4 B,N . . SR .3.3.2.1 ......

SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

#

.. Comment [rmik79]: 8

"Deleted:'
" (Deleted:I

j3

Deleted:'

Deleted:'

Deleted:'

D.eleted:'

1.2.3,4w'- Refer to FunctIon 13 (Passive Residual Heat RemovalHeat - - - Deleted:'
Exchanger Actuation) for all initiating functions and requrements. -. .{ Deleted:

4 per SG- .B,_R ISR .3.3.2.1
SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

Del -eede ee&

'Deleted:'

0• With he RGS riot being cooled by ti•e Normal Residual Heat Removal System (RNSI, -.- ._ - fComent [-k8O]: a

(d..W ith the RC S.pressu re bou ndary intact .-.-.-.-.-.-.-.- ..- . .- .... ..-.. .... .. ...... ..... .........- - Deleted: I
) _Not applicable for valve isolation Funclions whose associated flowpath Is is olated.- ................... .... . -- Deleted: (j). With the RCS not being cooled by

the Normal Residual Heal Removal System•).Above the_ P.o19 (ROCS .Pressure).interlock.--------------------------------------------------------------(•.(RNS).¶

Deleted:p m

Deleted: p
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Table 3.3.2-1 (page 9 of 13)
Engineered Safeguards Actuation System Instrumentation

APPLICABLE MODES

OR OTHER SPECIFIED REQUIRED SURVEILLANCE

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS

DCPNRC_003131

15. Boron Dilution Block

a. Source Range Neutron Flux
Doubling

b. Reactor Trip

16. Chemical Volume and Control
System Makeup Isolation

a. SG Narrow Range Water
Level - High 2

b. Presaurizer Water Level -
High 1

Coincident with Safeguards
Actuation

c. Pressurizer Water Level -
High 2

d. Containment Radioactivity-
High 2

e. Manual Initiation

f. Source Range Neutron Flux
Doubling

g. SG Narrow Range Water
Level High

2 - -•(•4T 4 B------S Z.32.. _ - - - - Comment

SR 3.3.2.4 'Z Deleted:'
SR 3.3.2.5 ', -

SR 3.3.2.6 \ Deleted:

4 B~?---------S.3.a2.t1.__
SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

Refer to Function 18.b (ESFAS Interlocks, Reactor Trip, P-4) for all requirements.

1.2.3r.4.g-------- . eS BR._ .1 Deleted:_

SR 3.3.2.4 - eted:
SR 3.3.2.5
SR 3.3.2.6 Deleted:

1.2,3,4 -B-_.---- ------ S-.----2 ...... --- Deleted:
SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

1
J

1,2,3•'-- Refer to Function 1l.S~af~eguards A~ctua~tionfor bitia~tii~g fu~nction~s _-- - - Deleted:"and requirements.

. _ 4 BT --- -------- 13 .3.21.. -

SR 3.3.2.4 1Deleted
SR 3.3.2.5
SR 3.3.2.6 Deleted:'

1.2,3 4 3 ... 1 Deleted:'

SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

1,2.,4. 4 ..... 2 switch'es'_ _ EB.__ _ ... 2,. - _ -_ Deleted:

Refer to Function 15.e (Boron Dilution Block, Source Range Neutron Flux Doubling) for all .- Deleted:

requirements.-Deleted:

1,2,3w4g . ...-.- .-4perSG BR" .. _._.I... . .- - De.et.3.1
SR 3.3.2.4 "-
SR 3.3.2.5 Deleted:'
SR 3.3.2.6

J

Coincident with Reactor Trip Refer to Function 18.b (ESFAS Interlocks, Reactor Trip, P-4) for all requirements.

-{Comment rmikB2]: 8

i with the RCS not behing cooted by the Normal Residual Heat Removal Sstje~mRNS). . " 1 Deleted: (f). Not applicable when critical or

)_No t..a_1icq._a 1e for vaeisolation Functions whose associated flowpath is isolated. di intentonal approach to criticality.¶

_AbovetheP_-1_ R CrRC _ssJinterlockc.- - -- ------ ---- ---------------------------- - - --- lDeleted: i

(n) Not aoplicable when critical or during intentional aooroach to criticality. • 4oeIeted:m

• Deleted: p
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Table 3.3.2-1 (page 10 of 13)
Engineered Safeguards Actuation System Instrumentation

APPLICABLE MODES

OR OTHER SPECIFIED REQUIRED SURVEILLANCE

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS

17. Normal Residual Heat Removal

DCPNRC_003131

System Isolation

a. Containment Radioactivity -

High 2

b. Safeguards Actuation

c. Manual Initiation

18. ESFAS Interlocks

a. Reactor Trip Breaker Open,
P-3

b. Reactor Trip, P-4

c. Intermediate Range
Neutron Flux, P-6

d. Pressurizer Pressure. P-1l

e. Pressurizer Level. P-12

f. RCS Pressure, P-19

19. Containment Air Filtration
System Isolation

a. Containment Radioactivity-
High I

1.2,3# 4 B. ..-.-.-..- . SB 3.3.2.1 .... ..- "ine[mk83]": .8
SR 3.3.2.4 Deleted-
SR 3.3.2.5
SR 3.3.2.6

1,2,3 - Refer to Fnon~ (Saf~eguards Acua~on)_fo _alL in-tiatLng .....- - - Deleted:

functions and requirements.

1,2,34_ - S-? tchsts - - -_EL ....... SIR .3.3.2.a ...... " Deleted, 2E _

1,2,3 3 divisions D,M SR 3.3.2.3

1.2,3 3 divisions D.M SR 3.3.2.3

2 4 J.L SR 3.3.2.1
SR 3.3.2.4
SR 3.3.2.5

1,2,3 4 J.M SR 3.3.2.1
SR 3.3.2.4
SR 3.3.2.5

1.2.3,. - ....... S1- 3.3.2.t - - DeletedP,.4,5,6

SR 3.3.2.4 D
SR 3.3.2.5 BBY

4_5 6 BBY SR 3.3.2.1
SR 3,3.2.4

1,2,3,4W. 4 _J,_N .. SB. 3.3.2.1t... .- Deleted:
1

SR 3.3.2.4
SR 3.3.2.5

1,2,344 B .3.2.. .... Deleted:'
SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

Refer to Function 3 (Containment Isolation) for Initiating functions and requirements.b. Containment Isolation

•_LoLedby _vhe Normal RFesidual Healt Removal Syste_(RNS).-......................--- - -S1

g) Not appIicabIe for valve isolation Functions whose associated flowpath Is isolated. .
- Deleted: m
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Table 3.3.2-1 (page 11 of 13)
Engineered Safeguards Actuation System Instrumentation

APPLICABLE MODES

OR OTHER SPECIFIED REQUIRED SURVEILLANCE

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS

20. Main Control Room Isolation

DCPNRC_003131

and Air Supply Initiation

a. Control Room Air Supply
Radiation - High 2

1,2,3,4 2 F,O SR 3.3.2.1
SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

Note g 2 G,K . SR•.3.2.1_ ... .Conient[rmkS]: 8
SR 3.3.2.4 Delte:
SR 3.3.2.5
SR 3.3.2.6

21. Auxiliary Spray and Purification
Line Isolation

a. Pressurizer Water Level -

Low I

b. Manual Initiation

22. In-Containment Refueling Water
Storage Tank (IRWST) Injection
Une Valve Actuation

a. Manual Initiation

b. ADS 4th Stage Actuation

23. IRWST Containment
Recirculation Valve Actuation

1,2 4 B.L SR 3.3.2.1
SR 3.3.2.4
SR 3.32.5
SR 3.3.2.6

1.2 Refer to Function 16.e (Manual Chemical Volume Control System
(Makeup Isolation) for requirements.

1,2.3,4W_ _ 2 switch sets EN - _ S13 .3.3.2.3. .... - -- Deleted:'
4(m,05,6 - ----- 2 switch sets G,Y _ SR 3.3.2.. ...... -- Deleted:

Refer to Function 10 (ADS 4th Stage Actuation) for initiating functions and requirements.

J~1

a. Manual Initiation 1,2,3,40_) 2 switch sets E N- SR 3.3.2.3 -- Deleted:'

,,5_,6_ . .2 swtch ss . G,Y SR 3.3.2.3 - - Deleted:

b. ADS Stage 4 Actuation Refer to Function 10 (ADS Stage 4 Actuation) for all initialing functions and requirements.

Coincident with IRWST 1,2,3,4 . 4 B,N SR 3.3.2.1 . - Deleted:
Level - Low 3 SR 3.3.2.4

SR 3.3.2.5
SR 3.3.2.6 Deleted:

4~51.i~.-- 4IY S R 3.3.2.1 -
Deleted:'

SR 3.3.2.4
SR 3.3.2.5 4 Deleted:-
SR 3.3.2.6 Commen~t [rml80]: 8

_WAith the RCS not being cololedby the Normal Residual Heat Removat syter SR.3...6 - - Dmeet hDring mi
2N R_ s N.5j)ý-- -- -- -- -- --- - --- - - ------- - -- Deleted: (h). During movement of irradiated

(c) With the RCS being cooled by the RNS. ' fuel assemblies.,

_Not.app/ atle when the required ADS valvesaeoen. See LCO 3.4.12 and LCO 3.4.13 for ADS valve and equivalent relief -jDeleled:j

area requirements. • Dle

Jo) During movement of irradiated fuel assemblies. - ................................... 
. Deleted: k

fue--- "Deleted: (n). With the RCS being cooled by
the RNS.¶

j
]

]

-3
-3
-3

=3
-3
-3ii
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Table 3.3.2-1 (page 12 of 13)
Engineered Safeguards Actuation System Instrumentation

APPLICABLE MODES

OR OTHER SPECIFIED REQUIRED SURVEILLANCE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS

24. Refueling Cavity Isolation

DCPNRC_003131

a. Spent Fuel Pool Level -
Low

25. ESF Coincidence Logic

a. Coincidence Logic

6 H.P

1,2,3,4 4 divisions,
1 battery-backed
subsystem per

division

4 divisions,
1 battery-backed
subsystem per

division

5,6

D.O

G,W

D,0

G,W

SR 3.3.2.1
SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

SR 3.3.2.2

SR 3.3.2.2

SR 3.3.2.2
SR 3.3.2.7
SR 3.3.2.8

SR 3.3.2.2
SR 3.3.2.7

26. ESF Actuation

a. ESF Actuation Subsystem

27. Pressurizer Heater Trip

a. Core Makeup Tank
Actuation

b. Pressurizer Water Level.
High 3

28. Chemical and Volume Control

System Letdown Isolation

a. Hot Leg Level - Low 1

1,2.3.4 4 divisions,
1 battery-backed
subsystem per

division

5.6 4 divisions,
1 battery-backed
subsystem per

division

1 -2,3,4 _ -_ Refer to Function 2 {Core Makeup TankActuation forallInitiating - - of ent
functions and requirements. In addition to the requirements for . <" i
Function 2, SR 3.3.2.9 also applies. - Deleted:

____ 4 . _. ._ .1 3.3.2.1 ' Deleted:'

SR 3.3.2.4 J$ {Deleted:"
SR 3.3.2.5
SR 3.3.2.6 Deleted.

4•. _5.6t .... ½s•rlo~o2 - C.AA ___ .3;1_ _ _

SR 3.3.2.4 "•'
SR 3.3.2.5
SR 3.3.2.6

-Deleted:"

-~Deleted:'

Deleted:'

Deleted:' 1
With LCSt ntPbengsoogdbv he Normal Residual Heat Removal Stom.JRNS)..-- ---------- - - - - - - -------- Deleted:'

(E With the RCS b qngcoo/ed ythe _RN. .-----------------.-.-.--.---- - -------------------------- ' Comment [rmkf]: 8
•_OAbove the P- 19..R CS _Pressure) int edtock, . . . . . . . . .. . . . . . . . . . . . •',,1Dltd

(I) Below the P-12 (Pressurizer Level) interlock. Deleted: n

(q) With the water level < 23 feet above the top of the reactor vessel flange.

--------------------------------------------------------- --- - --- --- -_Deleted: p

Deleted: (r). Below the P-12 (PressurizerLevel) interlock.j

I
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Table 3.3.2-1 (page 13 of 13)
Engineered Safeguards Actuation System Instrumentation

DCPNRC_003131

FUNCTION

29. SG Power Operated Relief
Valve and Block Valve Isolation

a. Manual Initiation

b. Steam Line Pressure - Low

30. Component Cooling Water
System Containment Isolation
Valve Closure

a. Reactor Coolant Pump
Bearing Water
Temperature - High

31. Containment Vacuum Relief
Valve Actuation

APPLICABLE MODES

OR OTHER SPECIFIED REQUIRED SURVEILLANCE

CONDITIONS CHANNELS CONDITIONS REQUIREMENTS

1,2,3,4# _ 2 switches E. N .. .. I . ,SR.33.2 a- - -- - - Commen [rmk89], 8

1.2,3,4 -..... 4.per steam line B,N------.-1-- .,-.-S.2.B....... Deleted;
SR 3.3.2.4 Deleted:1

SR 3.3.2.5
SR 3.3.2.6

1,2,3,4 4 per RCP B,T SR 3.3.2.1
SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

I
a. Containment Pressure - 11,2,3,4 6 4 CC SR 3.3.2.1 Deleted:

Low 2 SR 3.3.2.4 • '4 Deleted:
SR 3.3.2.5
SR 3.3.2.6 j Deleted:

b. Manual Initiation 1,2,3,4_, - - 2.• 2switcphes - E,CC SR 3.3.2.3 - - -- Deleted:

With the RCS not beng cooled by the Normal Residual Heat Removal SystemARNS). ----------- - - - - - - - - --- -" Deleted:

(,E) Withoqut an op2_en containment air low alth ?9 iýnc~h_ es in diameter. -- - - - -

, Deleted: j

Deleted: a
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3.3.3

Table 3.3.3-1 (page 1 of 1)
Post-Accident Monitoring Instrumentation

CONDITION
REQUIRED REFERENCED

CHANNELS/ FROM REQUIRED

FUNCTION DIVISIONS ACTION 0.1

1. Neutron Flux (Intermediate Range) 2 E

2. Reactor Coolant System (RCS) Hot Leg Temperature (Wide Range) 2 E

3. RCS Cold Leg Temperature (Wide Range) 2 E

4. RCS Pressure (Wide Range) 2 E

5. Pressurizer Pressure and RCS Subcooling Monitor"' 2 E

6. Containment Water Level 2 E

7. Containment Pressure 2 E

8. Containment Pressure (Extended Range) 2 E

9. Containment Area Radiation (High Range) 2 E

10. Pressurizer Level and Associated Reference Leg Temperature 2 E

11. in.Contalnment Rruetfna Water Smrag Tnk OIRWSTýJ Wa!e Level . 2 E .. . Comment [rmk91]: 8

12. PEa ,','iv , Heal Removal ýIPRHR.Flow and PRHR Outlet 2 flow & E 8. CommentErmk92]:8

Temperature 1 temperature

13. Core Exit Temperature - Quadrant 1 2(bl E

14. Core Exit Temperature-- Quadrant 2 2(bl E

15. Core Exit Temperature .- Quadrant 3 2(bj E

16. Core Exit Temperature.- Quadrant 4 2tb) E

17. Pp,•sivn ConlalnmEin Coolinr System PCSStoqra~ge Tank.Lýevel.and PCS . 2 level&llwlow .... E C.o.. -" COmment [rmk93]: 8

Flow

18. Remotely Operated Containment Isolation Valve Position l/valve") E

19. IRWST to Nonno l ResMtunl Heat Rcmoval System (IPRN9. Suction Valve . ... E ... . Comment [rmk94]:8
Status

(a) RCS Subcooling 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 minimum

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 deactivated automatic

valve, closed manual valve, blind flange, or check valve with flow through the valve secured.
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RSW
3.3.4

3.3 INSTRUMENTATION

3.3.4 Remote Shutdown Workstation (RSW)

LCO 3.3.4

APPLICABILITY:

The iRSW•.shall be OPERABLE. - Comment [rmk95]: 8

Deleted: Remote Shutdown Workstation(

'Deleted: )

MODES 1, 2, n•.n ..3 - Comment [rmk96]: 8

MODE 4 with Reactor Coolant System (IRCSý avyeragetemperature Deleted:. and

_>350'F. '", -eleent ] 8

ACTIONS

-NOTE -
LCO 3.0.4 is not applicable.

CONDITION REQUIRED ACTION COMPLETION TIME

A. RSW inoperable. A.1 Restore to OPERABLE 30 days
status.

B. Required Action B.1 Be in MODE 3. 6 hours
and associated
Completion Time not AND
met.

B.2 Be in MODE 4 with 12 hours
Tg < 350°F.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.3.4.1 Verify each required transfer switch is capable of 24 months
performing the required function.

SR 3.3.4.2 Verify that the RSW communicates indication and 24 months
controls with Division A, B, C and D of the Protection
and Safety Monitoring System (PMS ------------------.

SR 3.3.4.3 Verify the OPERABILITY of the RSW hardware and 24 months
software.

.- -1 Comment [rmkg8]: 8 I
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3.3 INSTRUMENTATION

3.3.5 Diverse Actuation System (DAS) Manual Controls

LCO 3.3.5 The DAS manual controls for each function in Table 3.3.5-1 shall be
OPERABLE.

APPLICABILITY: According to Table 3.3.5-1.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more manual A.1 Restore DAS manual 30 days
DAS controls controls to OPERABLE
inoperable, status.

B. Required Action and
associated Completion
Time of nqdlfito A n6ot
met for inoperable DAS
manual reactor trip
control.

B.1 Perform SR 3.3.1.6.

AND

B.2 Restore all controls to
OPERABLE status.

B--I•J. #------1--¢---- •---- -- t n--=..t.--J AU•----

Once per 31.days on a _ -" "- ,eI•u .ompieeon ,,me 01
STAGGERED TEST
BASIS ------------ - Commied[ht.rnk99]:8

Prior to entering
MODE 2 following
next MODE 5 entry

equireo Actlon j

__j

f

C. ,Reguired Action and --
associated Completion

Time of Pnditio' An ot_
met for inoperable DAS
manual actuation
control other than
reactor trip.

C.1 Perform SR 3.3.2.2.

AND ......................

C.2 Restore all controls to
OPERABLE status.

Once per 31 days on a _ - - Deleted: Completion Time of Required Action

STAGGERED TEST
BASIS .. -com t:[rmaiko]:-8

Prior to entering
MODE 2 following
next MODE 5 entry

]

D. ,Required Action and __
associated Completion
Time of _onditior B n9t
met.

OR

,Required Action and - .
associated Cornmletion
Time of Cnditi6 n not
met.

DA. ... Be in MODE 3 .........

AND

D.2 Be in MODE 5.

6 hours - - - f Deleted: Completion Tim

------------ ---------- - ------- - .Comment [rmnkll]: 8

36 hours

.e of Required Action

. " I

- Deleted: Completion Time of Required Action

- Comment [rmnkl02]: 8
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Table 3.3.5-1 (page 1 of 1)
DAS Manual Controls

APPLICABLE
MODES OR OTHER

SPECIFIED REQUIRED
FUNCTION CONDITIONS CONTROLS

1.

2.

Reactor trip manual controls

Passive Residual Heat Removal Heat
Exchanger (PRHR I-X4 control and In- - -
Containment Refuelina Water Storaae Tank
.IRWST) gutter control valves

3. Core Makeup Tank (CMT) isolation valves

4. Automatic Depressurization System (ADS)
._-stage I valves

5. ADS stage 2 valves

6. ADS stage 3 valves

7. ADS stage 4 valves

8. IRWST injection squib valves

9. Containment recirculatlon valves

10. Passive containment cooling drain valves

11. Selected containment isolation valves

1,2

1,2,3,4,5(a)

1,2,3,4,5(a)

1,2,3,4,5(a)

1,2,3,4,5(a)

1,2,3,4,5(a)

1,2,3,4,5,6(c)

1,2,3,4,5,6

1,2,3,4,5,6

1,2,3,4,5(b),6(b)

1,2,3,4,5,6

2 switches

2 switches SComment [rmkJL03]: 8

2 switches

2 switches

2 switches

2 switches

2 switches

2 switches

2 switches

2 switches

2 switches

(a) With Reactor Coolant System (1RCSI).pressure boundary intact.

(b) With the calculated reactor decay heat > 6.0 MWt.

(c) In MODE 6 with reactor internals in place.

- -, Comment [rmkl04]:8
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RCS Loops
3.4.4

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.4 RCS Loops

LCO 3.4.4 Two RCS loops shall be OPERABLE with four Reactor Coolant Pumps
(RCPs)•n _opetionwith variable-speed control _ypasse4 ------------ Comment [rmklOS]: 8

-Deleted: and

1 Deleted: (Four Reactor Coolant Pumps
- NOTES - ' (RCPs) operating

1. No RCP shall be started when the reactor trip breakers are closed. Deleted:)

2. No RCP shall be started when the RCS temperature is _350°F
unless pressurizer level is < 92%.

3. No RCP shall be started with any RCS cold leg temperature _<350°F
unless the secondary side water temperature of each steam
generator (SG) Is -<50°F above each of the RCS cold leg
temperatures and the RCP is started at •525% of RCP speed.

4. All RCPs may be de-energized in MODE 3, 4, or 5 for :1 hour per
8 hour period provided:

a. No operations are permitted that would cause introduction into
the RCS, coolant with boron concentration less than required to
meet the SDM of LCO 3.1.1; and

b. Core outlet temperature is maintained at least 10°F below
saturation temperature.

APPLICABILITY: MODES 1 and 2,
MODES 3, 4, and 5, whenever the reactor trip breakers are closed.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. A.1 Be in MODE 3 with the 6 hours
- NOTE - reactor trip breakers open.

Required Action A.1
must be completed
whenever Condition A is
entered.

Requirements of LCO
not met in MODE 1 or 2.

AP1 000 3.4.4-1 Amendment 0
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RCS Loops
3.4.4

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME
I

r

I B.
IB.1 -Open reactor trip breaker,. 1 hour ,-1 I Comment [rmklOS]: 8

.....................-- 1 Deleted: Be in MODE 3.4. or 5 with the
/ reactor trip breakers open.- NOTE -

Required Action B.1
must be completed
whenever Condition B is
entered.

Requirements of LCO
not met in MODE 3, 4,
or5.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.4.1 Verify each RCS loop is in operation with variable 12 hours
speed control bypassed.

AP1000 3.4.4-2 Amendment 0
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Pressurizer Safety Valves
3.4.6

DCPNRC_003131

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.6 Pressurizer Safety Valves

LCO 3.4.6 Two pressurizer safety valves shall be OPERABLE with lift settings
_2460 psig and s_2510 psig.

I APPLICABILITY:
MODES 1, 2, and 3.-....--- Formatted: Normal, Indent: Left: 0",
MODE 4 with NormalResidual Heat Remo•valstem iN solated or - Hanging: 2", Tab stops: 1.5", Left

RCS temperature a275oF.Heat Deleted:.
Comment [rnkl07]: 8

- NOTE -
The lift settings are not required to be within the LCO 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.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One pressurizer safety A.1 Restore valve to 15 minutes
valve inoperable. OPERABLE status.

B. Required Action B.1 Be in MODE 3. 6 hours
and associated
Completion Time AND
not met.

B.2 Be in MODE 4 with RNS 24 hours
OR aligned to the RCS and

RCS temperature < 275-F.
Two pressurizer safety
valves inoperable.

AP1000 3.4.6-1 Amendment 0
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RCS Operational LEAKAGE
3.4.7

DCPNRC_003131

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.7 RCS Operational LEAKAGE

LCO 3.4.7 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. 150 gallons per day primary to secondary LEAKAGE through any
one Steam Iernerat.SG) and -----------------------------. Comment[nmkl08]:8

e. 500 gallons per day primary to In-Containment Refueling Water
Storage Tank (IRWST) LEAKAGE through the passive residual heat
removal heat exchanger (PRHR HX).

*1

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. RCS operational A.1 Reduce LEAKAGE to 4 hours
LEAKAGE not within within limits.
limits for reasons other
than pressure boundary
LEAKAGE or primary to
secondary LEAKAGE.

B. Required Action
and associated
Completion Time
not met.

OR

Pressure boundary
LEAKAGE exists.

Primary to secondary
LEAKAGE not within
limit.

B.1

AND

B.2

Be in MODE 3.

Be in MODE 5.

6 hours

36 hours

Fm- -rh atted: Underline
"•Formatted-: Underline
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Minimum RCS Flow
3.4.8

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.8 Minimum RCS Flow

LCO 3.4.8 At least one Reactor Coolant Pump (RCP) shall be in operation with a
total flow through the core of at least 3,000 gpm.

- NOTES -
1. All RCPs may be de-energized for _<1 hour per 8 hour period

provided:

a. No operations are permitted that would cause introduction into
the RCS, coolant with boron concentration less than required to
meet the SDM of LCO 3.1.1; and

b. Core outlet temperature is maintained at least 10°F below
saturation temperature.

2. No RCP shall be started when the RCS temperature is _350°F
unless pressurizer level Is < 92%.

3. No RCP shall be started with any RCS cold leg temperature _<350°F
unless the secondary side water temperature of each steam
generator (SG) is _<50°F above each of the RCS cold leg
temperatures and the RCP Is started at !525% of RCP speed.

I APPLICABILITY: MODES 3, 4, and 5, whenever the reactor trip breakers are open and with --- Formatted: Normal, Indent: Left: 0",
unborated water sources not isolated from the IRkCjS. - . Hanging: 2", Space After: 24 pt, Tab stops:

- 1.5', Left'I. C•mmt E'mdLO0]: 8 ]
ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. No RCP in operation. A.1 Isolate all sources of
unborated water.

AND

A.2

1 hour

1 hour Comment [rmkll]v: 8.
------ Deleted: ,(SOM verification)

Perform SR 3.1.1 .-it • ]
I

• #
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3.4.9

DCPNRC_003131

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.9 RCS Leakage Detection Instrumentation

LCO 3.4.9 The following RCS leakage detection instrumentation shall be
OPERABLE:

a. Two containment sump level channels;

b. One containment atmosphere radioactivity monitor (F1 8 particulate).

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

- NOTES -
1. The F18 particulate containment atmosphere radioactivity monitor is

only required to be OPERABLE in MODE 1 with RTP > 20%.

2. Containment sump level measurements cannot be used for leak
detection if leakage is prevented from draining to the sump such as
by redirection to the In-Containment Refueling Water Storage Tank
flRWSiby the containment shell gutter drains. - - - . Comment [rmk112j: 8 j

ACTIONS

- NOTE
LCO 3.0.4 is not applicable.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One required A.1 Verify that the volume input Once per 24 hours
containment sump per day to the containment
channel inoperable. sump does not change

(+ or -) more than
10 gallons or 33% of the
volume input (whichever is
greater). The volume used
for comparison will be the
value taken during the first
day following the entrance
into this CONDITION.

AND

AP1000 3.4.9-1 Amendment 0
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RCS Leakage Detection Instrumentation
3.4.9

DCPNRC_003131

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

A.2 Restore two containment 14 days
sump channels to
OPERABLE status.

B. Two required
containment sump
channels inoperable.

B.1

- NOTE -
Not required until 12 hours
after establishment of
steady state operation.

Perform SR 3.4.7.1 -----

Restore one containment
sump channel to
OPERABLE status.

AND

B.2

Once/per 24 hours 8 - - ommernLrmIKA•aJ: U
-.Deleted: (RCS inventory balance)

72 hours

C. Required containment
atmosphere
radioactivity monitor
inoperable.

C.1.1 Analyze grab samples of
containment atmosphere.

OR

C.1.2
- NOTE -

Not required until 12 hours
after establishment of
steady state operation.

Perform SR 3.4.7.1.

Once per 24 hours

Once per 24 hours

30 days

AND

C.2 Restore containment
atmosphere radioactivity
monitor to OPERABLE
status.

D. Required Action D.1 Be in MODE 3. 6 hours
and associated
Completion Time AND
not met.

D.2 Be in MODE 5. 36 hours

AP1000 3.4.9-2 Amendment 0
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3.4.10

DCPNRC_003131

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.10 RCS Specific Activity

LCO 3.4.10 The specific activity of the reactor coolant shall be within limits.

MODES 1 and .
MODE 3 with RCS average temperature (T,,) >500°F.

APPLICABILITY: - "j Comment [rmkll4]: 8{Deleted..:

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. DOSE EQUIVALENT ----------------..
1-131 > 1.0 pCi/gnr. - - - -wN TE -- -------------------------N- -

LCO 3.0.4 is not applicable.

A... _ Verify DOSE _Once per 4 hours

EQUIVALENT 1-131 to be

<60 pCi/gm.

AND

A.2 Restore DOSE 48 hours
EQUIVALENT 1-131 to
within limit.

B. DOSE EQUIVALENT B.1 Perform SR 3.4.10.2. 4 hours
XE-133 > 280 pCi/gm.

AND

B.2 Be in MODE 3 with T,, 6 hours
< 500°F.

C. Required Action C.1 Be in MODE 3 with Ta,, 6 hours
and associated < 500°F.
Completion Time of
Condition A not met.

OR

DOSE EQUIVALENT
1-131 > 60 pCi/gm.

, -j Deleted: A.1

- - -. " Comment [rmk115]" 8

, - Comment [rmk116]: 8

AP1000 3.4.10 - 1 Amendment 0
Revision 19

Page 56 of 206



ENCLOSURE 2
Markups to be incorporated into DCD Revision 19,
AP1000 DCD Tier 2 Chapter 16 Proposed Editorial Changes

ADS - Shutdown, RCS Open
3.4.13

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.13 Automatic Depressurization System (ADS) - Shutdown, RCS Open

DCPNRC_003131

LCO 3.4.13 ADS stage 1, 2, and 3, flow paths shall be open.
ADS stage 4 with 2 flow paths shall be OPERABLE.

- NOTE -
In MODE 5, the ADS valves may be closed to facilitate RCS vacuum fill
operations to establish a pressurizer level >-20%, provided ADS valve
OPERABILITY meets LCO 3.4.12, ADS - Shutdown, RCS Intact.

APPLICABILITY: MODE 5 with RCS pressure boundary open or pressurizer level < 20%;
MODE 6 with upper internals in place.

ACTIONS

CONDITION I REQUIRED ACTION COMPLETION TIME

A. One required ADS
stage 1, 2, or 3 flow
patl .not .....n

A.1 Open the affected flow
path.

72 hours

OR

A.2

- : -[CmDel t e rd:clos8e
""D eletd., closed

Open an altemative flow
path with an equivalent
area.

72 hours

B. One required ADS B.1 Open an altemative flow 36 hours
stage 4 flow path closed path with an equivalent
and inoperable, area.

OR

B.2 Restore two ADS stage 4 36 hours
flow paths to OPERABLE
status.

AP1000 3.4.13- 1 Amendment 0
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RCS PIV Integrity
3.4.15

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.15 RCS Pressure Isolation Valve (PIV) Integrity

LCO 3.4.15 Leakage from each RCS PIV shall be within limit.

APPLICABILITY: MODES 1, 2, and k- *
MODE 4, with the RCS not being cooled by the Normal Residual Heat

Removal System RNS -. ...............................

- Formatted: Normal, Indent: Left: 0",
Hanging: 2, Tab stops: 1.5", Left

Deleted;.

*Comment (rmkILlSJ: 8

I

ACTIONS

- NOTES -
1. Separate Condition entry is allowed for each flow path.

2. Enter applicable Conditions and Required Actions for systems made inoperable by an
inoperable PIV.

CONDITION I REQUIRED ACTION COMPLETION TIME

A. Leakage from one or
more RCS PIVs not
within )im if. ......

-NOTE -
- - Each.valve-used to satisfy ......

Required Action A.1 and Required
Action A.2 must have been
verified to meet SR 3.4.15.1 and
be in the reactor coolant pressure
boundary or the high pressure
portion of the system.

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

_ Isolate the high pressure
portion of the affected
system from the low
pressure portion by use of
one closed manual,
deactivated automatic, or
check valve.

AND

.Deleted: A.1

.......... Comment [rmkll9]: 8

8 hours - - Comment [rmk120]: 8

I

1
J

-1
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RVHV
3.4.16

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.16 Reactor Vessel Head Vent (RVHV)

LCO 3.4.16 The Reactor Vessel Head Vent shall be OPERABLE.

APPLICABILITY: MODES 1, 2, and 3 -.-t--N------------- - --- - -- I Formiatted: Normal, Indent: Left: 0",
MODE 4 with the RCS not being cooled by the Nomal Residual Rit - - Hanging: 2", Tab stops: 1.5", Left

Removal System dRNS-. Deleted:,
Comment Cmnk121]: 8

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One flow path A.1 Restore flow path to 72 hours
inoperable. OPERABLE status.

B. Two flow paths B.1 Restore at least one flow 6 hours
inoperable, path to OPERABLE status.

C. Required Action C.1 Be in MODE 3. 6 hours
and associated
Completion Time not AND
met.

C.2 Be In MODE 4, with the 12 hours
OR RCS cooling provided by

the RNS.
Requirements of LCO
not met for reasons
other than Conditions A
or B.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.16.1 Verify that each RVHV valve is OPERABLE by In accordance with
stroking it open. the Inservice

Testing Program

AP1000 3.4.16-1 Amendment 0
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Accumulators
3.5.1

3.5 PASSIVE CORE COOLING SYSTEM (PXS)

3.5.1 Accumulators

LCO 3.5.1 Both accumulators shall be OPERABLE.

APPLICABILITY: MODES 1 and 2 - -- Deleted:,
MODES 3 and 4 with Reactor Coolant System (•RCW)lress_u_r" -e--- - --_-- I -omment Ermk.=.1: 9

> 1000 psig.

I

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One accumulator A.1 Restore boron 72 hours
inoperable due to boron concentration to within
concentration outside limits.
limits.

B. One accumulator B.1 Restore accumulator to 8 hours if Condition C
inoperable for reasons OPERABLE status, or E of LCO 3.5.2 has
other than Condition A. not been entered

OR

1 hour if Condition C
or E of LCO 3.5.2 has
been entered

C. Required Action C.1 Be in MODE 3. 6 hours
and associated
Completion Time of AND
Condition A or B not
met. C.2 Reduce RCS pressure to 12 hours

_<1000 psig.

D. Two accumulators D.1 Enter LCO 3.0.3. Immediately
Inoperable.

AP1 000 3.5.1 -1 Amendment 0
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CMTs - Operating
3.5.2

3.5 PASSIVE CORE COOLING SYSTEM (PXS)

3.5.2 Core Makeup Tanks (CMTs) - Operating

LCO 3.5.2 Both CMTs shall be OPERABLE.

I APPLICABILITY:
MODES 1, 2, and ... . -c

MODE 4 with the Reactor Coolant System (RCS.. not being cooled by the Delented:,and

Normal Residual Heat Removal System (RNS).

I

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One CMT inoperable A.1 Restore outlet isolation 72 hours
due to one CMT outlet valve to OPERABLE
isolation valve status.
inoperable.

B. One CMT inoperable B.1 Restore water temperature 72 hours
due to one or more or boron concentration to
parameters (water within limits.
temperature, boron
concentration) not
within limits.

C. Two CMTs inoperable C.1 Restore water temperature 8 hours if Condition B
due to water or boron concentration to of LCO 3.5.1 has not
temperature or boron within limits for one CMT. been entered
concentration not within
limits. OR

1 hour if Condition B
of LCO 3.5.1 has been
entered

D. One CMT inoperable D.1 Vent noncondensible 24 hours
due to presence of non- gases.
condensible gases in
one high point vent.

E. One CMT inoperable for E.1 Restore CMT to 8 hours if Condition B
reasons other than OPERABLE status. of LCO 3.5.1 has not
Condition A, B, C, or D. been entered

OR

1 hour if Condition B
of LCO 3.5.1 has been

AP1000 3.5.2-1 Amendment 0
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CMTs- Shutdown, RCS Intact
3.5.3

3.5 PASSIVE CORE COOLING SYSTEM (PXS)

3.5.3 Core Makeup Tanks (CMTs) - Shutdown, Reactor Coolant System (PCS4 In)tact --------

LCO 3.5.3 One CMT shall be OPERABLE.

DCPNRC_003131

- - 4 Comment [rink24]: 8

I APPLICABILITY:
MODE 4 with the RCS cooling provided by the Normal Residual Heat . .--- Formatted: Normal, Indent: Left: 0",

Removal System (RN .......... Hanging: 2", Tab stops: 1.5", Left

MODE 5 with the RCS pressure boundary intact. Commt [rmbnt :8
"deted:,

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Required CMT A.1 Restore required isolation 72 hours
inoperable due to one valve to OPERABLE
outlet isolation valve status.
inoperable.

B. Required CMT B.1 Restore water temperature 72 hours
inoperable due to one or boron concentration to
or more parameters within limits.
(water temperature,
boron concentration)
not within limits.

C. Required CMT C.1 Restore required CMT to 8 hours
inoperable for reasons OPERABLE status.
other than A or B.

D. Required Action D.1 Initiate action to be in Immediately
and associated MODE 5 with RCS
Completion Time not pressure boundary open
met. and ý_20% pressurizer

level.
OR

LCO not met for
reasons other than A, B,
or C.

AP1 000 3.5.3-1 Amendment 0
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PRHR HX - Operating
3.5.4

3.5 PASSIVE CORE COOLING SYSTEM (PXS)

3.5.4 Passive Residual Heat Removal Heat Exchanger (PRHR HX) - Operating

LCO 3.5.4 The PRHR HX shall be OPERABLE.

- NOTE -
When any reactor coolant pumps (RCPs) are operating, at least one RCP
must be operating in the loop with the PRHR HX, Loop 1.

APPLICABILITY: MODES 1, 2, and -t . .- omment [mk2]. .8
MODE 4 with the Reactor Coolant System (RCS) not being cooled by the Deleted:, and

Normal Residual Heat Removal System (RNS). Fonnatted: Space After; 24 pt

<*
I
1

J

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One air operated outlet A.1 Restore air operated outlet 72 hours
isolation valve isolation valve to
inoperable. OPERABLE status.

B. One air operated In-
Containment Refueling
Water Storage Tank
IRWSTý gutt!er isolation

valve inoperable.

B.1 Restore air operated
IRWST gutter isolation
valve to OPERABLE
status.

72 hours

. . .omi.ent [nnkl27]:8

C. Presence of non- C.1 Vent noncondensible 24 hours
condensible gases in gases.
the high point vent.

D. Required Action and
associated Completion
lime of 06,nditio•r•A, B,
or C not met.

D.1 Be in MODE 3.

_AND ....................

D.2 Be In MODE 4 with the
RCS cooling provided by
the RNS.

6 hours

24 hours

- - Comment [rmklm2I] 8

Deleted: s

E. LCO not met for
reasons other than
lconditiod AP, B[or PC.__ _

E.1 Restore PRHR HX to
OPERABLE status.

-------------------------

8 hours

. - Comment [rmkl293: 8
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PRHR HX - Operating
3.5.4

DCPNRC_003131

ACTIONS (continued)

CONDITION I REQUIRED ACTION ICOMPLETION TIME

F. Required Action
and associated
Completion Time --

•OnditiorLE ot met._

F.1
- NOTE -

-Priotto initiating-actionsto-.
-change to-a lower MODE, -
verify that redundant
means of providing Stean_
Generator (SGI feedwater
are OPERABLE. If
redundant means are not
OPERABLE, suspend
LCO 3.0.3 and all other
LCO Required Actions
requiring MODE changes
until redundant means are
restored to OPERABLE
status.

Be in MODE 3.

--Deleted: for j

AND

F.2

...- ,Comment [rmkl30]:.8 8

-- Comment [b131]: New Editorial comment:
Spell out acronym at first time use in section.

6 hours

36 hours

- NOTE -
Prior to stopping the SG
feedwater, verify that
redundant means of
cooling the RCS to cold
shutdown conditions are
OPERABLE. If redundant
means are not
OPERABLE, suspend
LCO 3.0.3 and all other
LCO Required Actions
requiring MODE changes
until redundant means are
restored to OPERABLE
status.

Be in MODE 5.

AP1000 3.5.4-2 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) - Shutdown, Reactor
Coolant System (1RCS Intact_- - . . . . . ..------------------------------------------- commentk[rl2]: 8

LCO 3.5.5 The PRHR HX shall be OPERABLE.

- NOTE -
When any reactor coolant pumps (RCPs) are operating, at least one RCP
must be operating in the loop with the PRHR HX, Loop 1.

APPLICABILITY: MODE 4 with the RCS cooling provided by the Normal Residual Heat .-. • Formatted: Normal, Indent: Left: 0",
Removal System dRNSb ............................. Hanging; 2", Tab stops: 1.5", Left

.MODE 5 with the RCS pressure boundary intact and pressusrizer ....... [Commentrk33]: 8
level -_2.0%. - - - Deleted:.

Deleted:

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One air operated outlet A.1 Restore air operated outlet 72 hours
isolation valve valve to OPERABLE
inoperable, status.

Comment [nnMkl4]: 8

B. One air operated In-
Containment Refuelinq
Water Storaqe Tank
(IRWS7.ý gutter isolation
valve inoperable.

B.1 Restore air operated
IRWST gutter isolation
valve to OPERABLE
status.

72 hours

--------------------

C. Presence of non- 0C. Vent noncondensible 24 hours
condensible gases in gases.
the high point vent.

D. PRHR HX inoperable
for reasons other than
1Condition A B or CQ _

D.1 Restore PRHR HX to
OPERABLE status.

8 hours

_ -- - j Comment (rmk.135]: 8 I
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IRWST - Operating
3.5.6

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

IRWST borated water
volume < 100% and
> 97% of limit.

E. One motor operated E.1 Restore motor operated 1 hour
IRWST isolation valve IRWST isolation valve to
not fully open. fully open condition with

power removed from both
OR valves.

Power is not removed
from one or more motor
operated IRWST
isolation valves.

F. Required Action and
associated Completion
Time not met.

OR

LCO not met for
reasons other than
_,nditiorA,.% P. DLor-

E.

F.1

AND

F.2

Be in MODE 3.

Be in MODE 5.

6 hours

36 hours

- Comment [rmk-3M]: 8

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.5.6.1 Verify the IRWST water temperature is < 120°F. 24 hours

SR 3.5.6.2 Verify the IRWST borated water volume is 24 hours
> 73,100 cu. ft.

SR 3.5.6.3 Verify the volume of noncondensible gases in each of 24 hours
the four IRWST injection squib valve outlet line pipe
stubs has not caused the high-point water level to
drop below the sensor.

AP1 000 3.5.6-2 Amendment 0
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3.5.7
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ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

E. Required motor E.1 Restore required motor 1 hour
operated IRWST operated IRWST isolation
isolation valve not fully valve to fully open
open. condition with power

removed.
OR

Power is not removed
from required motor
operated IRWST
isolation valve.

F. Required Action and
associated Completion
Time not met.

OR

LCO not met for
reasons other than

.ondltoAjB,9_,_9 p, or
E.

F.1 Initiate action to be in
MODE 5 with the Reactor
Coolant System (!I _.
pressure boundary intact
and ý.20% pressurizer
level.

Immediately

. - - Comment [rmk137]: 8

Immediately _ - - Comment [rmkl38]:8

AND

F._2 _ - Suspend positive reactivity
additions.

]

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.5.7.1 For the IRWST and flow paths required to be In accordance with
OPERABLE, the SRs of Specification 3.5.6, applicable SRs
"in-containment Refueling Water Storage Tank
(IRWST) - Operating," are applicable.

AP1 000 3.5.7-2 Amendment 0
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ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

E. Required motor E.1 Restore required motor 1 hour
operated IRWST operated IRWST isolation
isolation valve not fully valve to fully open
open. condition with power

removed,
OR

Power is not removed
from required motor
operated IRWST
isolation valve.

F. Required Action and
associated Completion
Time not met.

OR

LCO not met for
reasons other than
P.onditiod A, B, C, D, or
E.

F.1 Initiate action to be in
MODE 6 with the water
level >_23 feet above the
top of the reactor vessel
flange.

AND

F.2 Suspend positive reactivity_
additions.

Immediately

Immediately_ ......... - Commet [rmnk 3]: 8

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.5.8.1 Verify the IRWST and refueling cavity water 24 hours
temperature Is < 120°F.

SR 3.5.8.2 Verify the IRWST and refueling cavity water total 24 hours
borated water volume Is > 73,100 cu. ft.

SR 3.5.8.3 Verify the IRWST and refueling cavity boron 31 days
concentration is -2.600 ppm and 52900 ppm.

AND

Once within
6 hours after each
solution volume
increase of
15,000 gal

AP1 000 3.5.8-2 Amendment 0
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3.6 CONTAINMENT SYSTEMS

3.6.2 Containment Air Locks

LCO 3.6.2 Two containment air locks shall be OPERABLE.

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

ACTIONS

- NOTES -
1. Entry and exit is permissible to perform repairs on the affected air lock components.

2. Separate Condition entry is allowed for each air lock.

3. Enter applicable Conditions and Required Actions of LCO 3.6.1, "Containment," when air
lock leakage results in exceeding the overall containment leakage rate acceptance criteria.

CONDITION REQUIRED ACTION COMPLETION TIME
rI

I A.
One or more
containment air locks
with one containment
air lock door inoperable[

- NOTES-
1. Required Actions A.1, A.2,

----- and A,3-are not-applicable-if -
both doors in the same air
lock are inoperable and
Condition C is entered.

2. Entry and exit is permissible
for 7 days under
administrative controls if both
air locks are inoperable.

, j Deleted: A.1

-.. . - comevit [rmkt4o]: 8

i

.1

U.... Verify the OPERABLE
door is closed in the
affected air lock.

AND

-A Comment Crmkl4l]: 8 I1 hour - I -
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Containment Air Locks
3.6.2
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ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

A.2 Lock the OPERABLE door 24 hours
closed in the affected air
lock.

AND

A.3
- NOTE -

Air lock doors in high
radiation areas may be
verified locked closed by
administrative means.

Verify the OPERABLE Once per 31 days
door is locked closed in the
affected air lock.

I

B. One or more
containment air locks
with containment air
lock interlock
mechanism inoperable.

, -I Deleted: B. 1

-NOTES-
1. Required Actions B.1, B.2,

and B.3 are not applicable if
----- both-doors-In the-same-air- - -

lock are inoperable and
Condition C is entered.

2. Entry and exit of containment
is permissible under the
control of a dedicated
individual.

I - Comment [rmkl42]: 8

B1.... Verify an OPERABLE door
is closed in the affected air
lock.

AND

, -4 Comment [rmkL43]: 8 I1 hour --
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PCS - Shutdown
3.6.7

ACTIONS (continued)

CONDITION EREQUIRED ACTION [COMPLETION TIME

I
D. Required Action

and associated
Completion Time not
met.

OR

LCO not met for
reasons other than
tonditlnd A, B9 or _._

D.1.1 If in MODE 5, initiate
action to be in MODE 5
with the Reactor Coolant

sten RCS pressure
boundary intact and
>_20% pressurizer level.

OR

D.1.2 If in MODE 6, initiate
action to be in MODE 6
with the water level
>23 feet above the top of
the reactor vessel flange.

AND

D.2 Suspend positive reactivity
additions.

Immediately

. - Comment.[rmk145]: 8

Immediately ----------- Commpeit [rmkMl4]: 8

Immediately

I

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.7.1 The SRs of Specification 3.6.6, "Passive Containment In accordance with
Cooling System - operating" are applicable. aopicable SRs . - 1oment [mkiAO]: 8
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ACTIONS (continued)

CONDITION ] REQUIRED ACTION ] COMPLETION TIME

B. Required Action
and associated
Completion Time not
met.

OR

LCO not met for
reasons other than
Condition A.

B.1.1 If in MODE 5, initiate
action to be in MODE 5
with the Reactor Coolant
Se RCSpressure
boundary intact and 2.0%
pressurizer level.

OR

B.1.2 If in MODE 6, initiate
action to be in MODE 6
with the water level

_23 feet above the top of
the reactor vessel flange.

AND

B.2 Suspend positive reactivity
additions.

Immediately

. Comment [rnukL47]: 8

Immediately

Immediately

2

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.8.1 Verify each required containment penetration is In the 7 days
required status.

SR 3.6.8.2
- NOTE -

Only required to be met for an open equipment hatch.

Verify that the hardware, tools, equipment and power Prior to hatch
source necessary to install the equipment hatch are removal
available.

AND

7 days

AP1000 3.6.8-2 Amendment 0
Revision 19

Page 72 of 206



ENCLOSURE 2
Markups to be incorporated into DCD Revision 19,
AP1000 DCD Tier 2 Chapter 16 Proposed Editorial Changes

Vacuum Relief Valves
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3.6 CONTAINMENT SYSTEMS

3.6.10 YVacuum Relief Valves - -j Field Code Changed

LCO 3.6.10 Two vacuum relief flow paths shall be OPERABLE.

,. Formatted: Underline
Containment inside to outside differential air temperature shall be _590F. Formatted: Underline

I APPLICABILITY: JMODES 1, 2, .3 and 4. -- - - Formatted: Normal, Indent: Left: 0",

I1D S5 a-nd 6without an open containment air flow path 6 inches in "-' Hanging: 2", Tab stops: 1.5", Left

diameter. "- _. _4 Field Code Changed

Ij Comment [rikl49]: 8

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One vacuum relief A.1 Reýstore vacuum relief
flow path inoperable, flow path to OPERABLE

status.

72 hours - , Changed

Field Code Changed

B. Containment inside
to outside differential
air temperature
> 90°F.

B.1 Restore containment
Inside to outside
differential air
temperature to within
limit.

8 hours

I - Cdmm nti[rmk.S0]:8-
og .........................- Formatted: Underl

B.2 Reduce containment
average temperature
•80*F.

8 hours

4. 4

q._ _ _Reqqulired Action and
associated
Completion Time of
Conditions A or B not
met.

C.1 . B.e in MODE 3_

C.2 Be In MODE 5.

. Field Code Changed~ho"r. K-- 4 Field Code Changed

F 1 Field Code Changed

6 h Field Code Changed

3horField Code Changed

Comment [rmkcsi]: 8

Formatted: Underline

44 hours fComrnn t rmiiks]j: 8

'%\ Formatted: Underline

OR ............. J ...... ,

Both vacuum relief
flow paths
Inoperable.

C.3 Open a containment air
flow path _>6 inches in
diameter.

\ Formatted: Underline

, qField Code Changed
Field Code Changed
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MSSVs
3.7.1

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, and_.Q . .. -I-- Comment [trwl53]:8
MODE 4 with the Reactor Coolant System-fRC49 9t-b1eing-coLeId-byjle -\ Formatted: Normal, Indent: Left: 0",

Normal Residual Heat Removal System (RNS). ,,, Hanging: 2", Tab stops: 1.5", Left

Cmmeiti[rnmnkl4: 8
ACTIONS

- NOTE -
Separate Condition entry is allowed for each MSSV.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required A.1 Reduce THERMAL 4 hours
MSSVs inoperable. POWER to less than or

equal to the Maximum
Allowable % RTP specified
in Table 3.7.1-1 for the
number of OPERABLE
MSSVs.

AND

A.2

- NOTE -
Only required in MODE 1.

Reduce the Power Range 36 hours
Neutron Flux - High
reactor trip setpoint to less
than or equal to the
Maximum Allowable %
RTP specified in
Table 3.7.1-1 for the
number of OPERABLE
MSSVs.

AP1 000 3.7.1 -1 Amendment 0
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MSIVs
3.7.2

ACTIONS (continued1~

CONDITION REQUIRED ACTION COMPLETION TIME

D. D.1 Isolate associated steam 8 hours

- NOTE - flow path.

Separate Condition
entry is allowed for each AND

MS IV. D.2 Verify flow path remains Once per 7 days

closed.
One or two MSIVs
Inoperable in MODE 2,
3, or 4.

OR

One or more of the
turbine stop valves and
its associated turbine
control valve, all turbine
bypass valves, or
moisture separator
reheater 2nd stage
steam isolation valves
inoperable in MODE 2,
3, or4.

E. Required Action
and associated
Completion Time of
Condition D not met.

E.1

AND

E.2

Be in MODE 3.

Be in MODE 4 with the
Reactor Coolant System
1RC coolLn9.provjided by_
the Normal Residual Heat
Removal System (RNS).

6 hours

24 hours

-..- Com nt [mi55s]: 8
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MFIVs and MFCVs
3.7.3

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action
and associated
Completion Time
not met.

D.1

AND

D.2

AND

D.3.1

Be in MODE 3.

Be in MODE 4 with the
Reactor Coolant SystemRCS_ _coJlin9 jrovid~edby_

the Normal Residual Heat
Removal System (RNS).

Isolate the affected flow
path(s).

6 hours

24 hours

-•- - Comment krM6], 8

36 hours

36 hours

OR

D.3.2 Be in MODE 5.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.3.1
-NOTE-

Only required to be performed prior to entry Into
MODE 2.

Verify the closure time of each MFIV and MFCV is In accordance with
<5 seconds on an actual or simulated actuation the Inservice
signal. Testing Program

AP1 000 3.7.3-2 Amendment 0
Revision 19

Page 76 of 206



ENCLOSURE 2
Markups to be incorporated into DCD Revision 19,
AP1000 DCD Tier 2 Chapter 16 Proposed Editorial Changes

Spent Fuel Pool Water Level
3.7.5
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3.7 PLANT SYSTEMS

3.7.5 Spent Fuel Pool Water Level

I LCO 3.7.5

APPLICABILITY:

The spent fuel pool water level shall be >_23 ft. b.y4thte_ to~pof irraýdia~ted-o -{cm-et [rvnk1$]: 8
fuel assemblies seated in the storage racks. "ded: over

At all times.

ACTIONS

- NOTE -
LCOs 3.0.3 and 3.0.8 are not applicable.

CONDITION REQUIRED ACTION COMPLETION TIME

A. Spent fuel pool water A.1 Suspend movement of Immediately
level < 23 ft. irradiated fuel assemblies

in the spent fuel pool.

AND

A.2 Initiate action to restore 1 hour
water level to Z!23 ft.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.5.1 Verify the spent fuel pool water level is >23 ft above 7 days
the top of the irradiated fuel assemblies seated in the
storage racks.

AP1 000 3.7.5 - 1 Amendment 0
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VES
3.7.6

3.7 PLANT SYSTEMS

3.7.6 Main Control Room ýmeraenc H abitabilitySystem(VES) ----------------------- Comment [rmkia]: 8

LCO 3.7.6 The__shaI lbe §OPERABLE ............................... - ilrmt[rWl:8
4Deleted Main C~ntrol Rc

__ __ _ __ __ _-- [a itablt System*~

- NOTE -
The main control room envelope (MCRE) boundary may be opened
intermittently under administrative control.

APPLICABILITY: MODES 1, 2, 3, and 4,
During movement of irradiated fuel assemblies.

ACTIONS

-NOTE -
LCO 3.0.8 is not applicable.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One valve or damper A.1 Restore valve or damper to 7 days
inoperable. OPERABLE status.

B. MCREg.ai _temperature -

not within limit.
B.1 ---- Restore MCRE air ------

temperature to within limit.
24 hours . - -, Comment [rmkl6O]t 8

C. VES inoperable due to
inoperable MCRE
boundary in MODE 1, 2,
3, or4.

C.1

AND

C.2

AND

C.3

Initiate action to implement
mitigating actions.

Verify mitigating actions
ensure MCRE occupant
exposures to radiological,
chemical, and smoke
hazards will not exceed
limits.

Restore MCRE boundary
to OPERABLE status.

Immediately

24 hours

90 days

AP1000 3.7.6-1 Amendment 0
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VES
3.7.6

AC~TIONS (continued'i

CONDITION I REQUIRED ACTION ICOMPLETION TIME

D. One bank of VES air
tanks (8 tanks)
inoperable.

D.1 Verify that the OPERABLE
tanks contain greater than
245,680 scf of compressed
air.

2 hours

AND

Once per 12 hours
thereafter

AND

D.2

D.3

Verify VBS IM CR ancillary
fans and supporting
equipment are available.

24 hours , j Comment Crmkl6I]: 8

I -IComment [rmk15j]: 8
7 -................ - - - Formatted: Undeaine
7 days

n

Restore VES to
OPERABLE status.

E. Required Action E.1 Be in MODE 3. 6 hours

and associated AND
Completion Time of
Conditions A, B, C, or D E.2 Be in MODE 5. 36 hours
not met in MODE 1, 2,
3, or4.

OR

VES inoperable for
reasons other than
Conditions A, B, C, or D
in MODE 1, 2, 3, or 4.

AP1000 3.7.6 - 2 Amendment 0
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VES
3.7.6

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

F. Required Action F.1 Suspend movement of Immediately
and associated irradiated fuel assemblies.
Completion Time of
Conditions A, B, C, or D
not met during
movement of irradiated
fuel.

VES inoperable for
reasons other than
Conditions A, B, C, or D
during movement of
irradiated fuel.

OR

VES inoperable due to
Inoperable MCRE
boundary during
movement of irradiated
fuel.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.6.1 Verify &RE.Lair temperature is_<75 - -_F.-..... ..... 24 hours.-

SR 3.7.6.2 Verify that the compressed air storage tanks contain 24 hours
greater than 327,574 scf of compressed air.

SR 3.7.6.3 Verify that each VES air delivery isolation valve is In accordance with
OPERABLE. the Inservice

Testing Program

SR 3.7.6.4 Operate VES for >15 minutes. 31 days

SR 3.7.6.5 Verify that each VES air header manual isolation 31 days
valve is in an open position.

Comment [rmkl63e: 8

......................................Formlatted:U nderline ]

, 4 Comment [rmkl64]: 8 1
- Deleted: Main Control Room Envelope
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VES
3.7.6

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.7.6.6 Verify that the air quality of the air storage tanks 92 days
meets the requirements of Appendix C, Table C-1 of
ASHRAE Standard 62.

g %

SR 3.7.6.7 Verify that all P9.R•isolation valves are OPERABLE
and will close upon receipt of an actual or simulated
actuation signal.

24 months , - j Comment [rmk165]: 8
.......-------------- --- Deleted: Main Control Room

SR 3.7.6.8 Verify that each VES pressure relief isolation valve In accordance with
within the MCRE pressure boundary is OPERABLE. the Inservice

Testing Program

SR 3.7.6.9 Verify that each VES pressure relief damper is 24 months
OPERABLE.

SR 3.7.6,10 Verify that the self-contained pressure regulating valve In accordance with
in each VES air delivery flow path is OPERABLE. the Inservice

Testing Program

SR 3.7.6.11 Perform required MCRE unfiltered air inleakage In accordance with
testing in accordance with the Main Control Room the Main Control
Envelope Habitability Program. Room Envelope

Habitability
Program

I SR 3.7.6.12 Perform required VESF Passive Filtration system filter
testing in accordance with the Ventfilation-lFilter Testing
Program (VFTP).

In accordance with
the VFTP

j Comment [rmkl66]: 8
!: " [Deleted: MCR
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3.7.7 Startup Feedwater Isolation and Control Valves

DCPNRC_003131

LCO 3.7.7

APPLICABILITY:

Both Startup Feedwater Isolation Valves and Control Valves shall be
OPERABLE.

MODES 1, 2, 3, and 4 except when the startup feedwater flow paths are
isolated.

ACTIONS

- NOTES -
1. Flow paths may be unisolated Intermittently under administrative controls.
2. Separate Condition entry is allowed for each flow path.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more flow paths A.1 Isolate the affected flow 72 hours
with one inoperable path(s).
valve.

AND

A.2 Verify affected flow path(s) Once per 7 days
is isolated.

B. One flow path with two B.1 Isolate the affected flow 8 hours
inoperable valves, path.

C. Required Action
and associated
Completion Time not
met.

C.A

AND

C.2

AND

C.3

Be in MODE 3.

Be in MODE 4 with the
Reactor Coolant System

C coolin _proyidedby
the Normal Residual Heat
Removal System (RNS).

Isolate the affected flow
path(s).

6 hours

24 hours

.- - Comment[riknL65J: 8

36 hours

liffi
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3.7 PLANT SYSTEMS

3.7.9 Fuel Storage Pool Makeup Water Sources

LCO 3.7.9 Fuel storage pool makeup water sources shall be OPERABLE.

- NOTES-
OPERABILITY of the cask washdown pit is required when the
calculated spent fuel storage pool decay heat > 4.7 MWt and
_<7.2 MWt.

2. OPERABILITY of the cask loading pit is required when the calculated
spent fuel storage pool decay heat > 5.6 MWt and _•7.2 MWt.

3. OPERABILITY of the Passive Containment Cooling Water Storage
Tank (1PCCWST. is-required as a spent fuel storage pool makeup -- -- comment [r(iv]k: 8
water source when the calculated spent fuel storage pool decay heat
> 7.2 MWt. If the reactor decay heat is > 6.0 MWt, the PCCWST
must be exclusively available for containment cooling in accordance
with LCO 3.6.7.

.....

APPLICABILITY: During storage of fuel in the spent fuel storage pool with a calculated
decay heat > 4.7 MWt.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required A.1
spent fuel storage pool - NOTE -
makeup water sources LCOs 3.0.3 and 3.0.8 are
inoperable, not applicable.

Initiate action to restore the Immediately
required makeup water
source(s) to OPERABLE
status.

AP1000 3.7.9-1 Amendment 0
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Fuel Storage Pool Makeup Water Sources
3.7.9

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.9.1
- NOTE -

Only required to be performed when spent fuel
storage pool calculated decay heat is > 7.2 MWt.

Verify one passive containment cooling system, 7 days
motor-operated valve in each flow path is closed and
locked, sealed, or otherwise secured in position.

SR 3.7.9.2
- NOTE -

Only required to be performed when spent fuel
storage pool calculated decay heat is > 7.2 MWt.

Verify the PCCWST volume is 5..•._ lgalons. 7days 7 d[ 7 ]:
....... -- 4 InV,•i anntUL4U

SR 3.7.9.3
- NOTE -

Only required to be performed when spent fuel
storage pool calculated decay heat is <7.2 MWt.

Verify the water level in the cask washdown pit is 31 days

_>13.75---

SR 3.7.9.4
1 Deleted: and in communication with the spent

fuel storage pool

- NOTE -
Only required to be performed when spent fuel
storage pool calculated decay heat is > 5.6 MWt and
!7.2 MWt.

Verify the water level in the cask loading pit is
-43.9 ft.ndjin communication with the spent fuel
storage pool.

31 days
- Cmment -rmk169 ,

- Formatted: No underline
#
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3.7.10
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3.7 PLANT SYSTEMS

3.7.10 Steam Generator (J_) Isolation Valves j •Comment[rmk17o]:8 ffi

LCO 3.7.10 The steam generator isolation valves shall be OPERABLE.

APPLICABILITY: MODES 1, 2, and ----- C-comment Ermku1.71]:8
.MODE 4 with the Reactor Coolant System ( _RCS not bein.9_ _ooled byjt heeted:,

Normal Residual Heat Removal System (RNS). Deleted:

ACTIONS

- NOTES -
1. Steam generator blowdown flow path(s) may be unisolated Intermittently under

administrative controls.

2. Separate Condition entry is allowed for each flow path.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more PORV flow A.1 Isolate the flow path by use 72 hours
paths with one SG of at least one closed and
isolation valve deactivated automatic
inoperable, valve.

B. One or more blowdown B.1 Isolate the flow path by 72 hours
flow paths with one SG one closed valve.
isolation valve
Inoperable. AND

B.2 Verify that the affected SG Once per 7 days
blowdown flow path is
isolated.

C. One or more PORV flow C.1 Isolate the affected flow 8 hours
paths with two SG path by use of at least one
isolation valves closed and deactivated
inoperable, automatic valve.

AP1000 3.7.10-1 Amendment 0
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Spent Fuel Pool Storage
3.7.12

Region 2 Loading Curve

S'3O

025

C. 20

E
W=15

2 2.5 3 3.5

Enrichment (wt% U-235)

4 4.5 5

Figure 3.7.12-1

A{ Comment [rink172]:8Minimum Fuel Assembly Burnup Versus Initial Enrichment for Region 2 Spent Fuel Cells , d Deleted : 8

S-- -- - -- -- - --- I. [Figure 3.7.12-2 not used.
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Battery Parameters
3.8.7

ACTIONS (continued)

CONDITION REQUIRED ACTION I COMPLETION TIME

- NOTE -
Required Action C.2 shall
be completed if electrolyte
level was below the top of
plates.

C. One or more batteries in
one division with one or
more cells electrolyte
level less than minimum
established design
limits.

NIOTE[-
Required Actions C.1 and C,2 are
only applicable if electrolyte level
was below the top of plates.

C.1

AND

C.2

AND

C.3

Restore electrolyte level to
above top of plates.

Verify no evidence of
leakage.

Restore electrolyte level to
greater than or equal to
minimum established
design limits.

- - Comment [rkl73]: 8

8 hours

12 hours

31 days

D. One or more batteries in D.1 Restore battery pilot cell 12 hours
one division with pilot temperature to greater
cell electrolyte than or equal to minimum
temperature less than established design limits.
minimum established
design limits.

E. One or more batteries in E.1 Restore battery 2 hours
two or more divisions parameters for batteries in
with battery parameters three divisions to within
not within limits, limits.
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3.9.2

DCPNRC_003131

3.9 REFUELING OPERATIONS

3.9.2 Unborated Water Source Flow Paths

LCO 3.9.2

APPLICABILITY:

Each unborated water source flow path shall be isolated.

MODE 6.

ACTIONS

- NOTE-
Separate condition entry is allowed for each unborated water source flow path.

CONDITION REQUIRED ACTION I COMPLETION TIME

A. - IA.1 Suspend CORE
ALTERATIONS.

Immediately

- NOTE -
Required Action A.3
must be completed
whenever Condition A is
entered.

One or more flow paths
not isolated.

AND

A.2

AND

A.3

Initiate actions to isolate
flow paths.

Perform SR 3.9.1 ...

Immediately

4 hours - - C mt [n 74]: 8
-................ --- - Deleted: ,(boron concentration verifcation)

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.9.2.1 Verify each unborated water source flow path is 31 days
isolated by at least one valve secured in the closed
position.
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3.9.3

DCPNRC_003131

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 operations that Immediately
would cause introduction
into the Reactor Coolant
System _Ccoolant
with boron concentration
less than required to meet
the boron concentration of
LCO 3.9.1.

C- -m comment [nmkl7S]" 8

I

B. Two required source
range neutron flux
monitors inoperable.

B.1 Initiate action to restore
one source range neutron
flux monitor to OPERABLE
status.

Immediately

AND

B.2 - ~~onrmnem Irma~,,J; ~ ' ' I

Perform SR 3.9.14 ...... p De1ete2:. (BoronuCr -k nenmmetr aIi Ver:if
_Onc_ _p r_ 2_ h urs_... -• -I Deleted: , (Boron Concentration Verification)
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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 4.95 weight
ý 6r .cenj . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

" " Deleted:.

b. ke __0.95 if fully flooded with unborated water which includes an

allowance for uncertainties as described in Section 9.1, "Fuel Storage
and HandlingL" _.. . - -4 comment [rmkle]: 8 :8

c. A nominal 10.93 inch center-to-center distance between fuel Deleted:.

assemblies placed in Region 1, a nominal 9.04 inch center-to-center
distance between fuel assemblies placed in Region 2 of the spent fuel
storage racks, and a nominal 11.65 Inch center-to-center distance
between fuel assemblies placed in the Defective Fuel IceIlk ----------- - ment [Irme79]:t e

d. New or partially spent fuel assemblies with any discharge bumup may
be allowed unrestricted storage in Region 1 and the Defective Fuel
Cells of Figure 4.3-1.- .n. --------------------------------- Comment [rM :.:

e. Partially spent fuel assemblies meeting the Initial enrichment and
bumup requirements of LCO 3.7.12, "Spent Fuel Pool Storage," may
be stored in Region 2 of Figure 4.3-1.

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 5.0 weight
~ecn------------------------------------------- omn~mll:

b. The maximum kf value, including all biases and uncertainties, shall Deeted:.

be less than or equal to 0.95 with full density unborated ýiate .-------- - cme E[rmk•:d8

c. The maximum kef value, including all biases and uncertainties, shall

be less than or equal to 0.98 with optimum moderation and full
reflection conditionsý"-----------...................... Commnt [rmklS3]: 8.

d. A nominal 10.90 inch center-to-center distance between fuel Deleted:.

assemblies placed in the new fuel storage racks.
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Design Features
4.0

TOOt
STORAGE

AREA

Region 1 (Al, A2, A3) - 243 locations

Region 2 (B1, B2, B3, B4, C1) - 641 locations

Defective Fuel Cells (DFCs) - 5 locations

Total Storage Locations - 889

Figure 4.3-1

Discrete Two Region Spent Fuel Pool Rack Layout

------------------------------------------- ---------- iu ts
Deleted: -------Page Brreak -
Figure 4.3-2 niot used.l
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Programs and Manuals
5.5

5.5 Programs and Manuals

5.5.13 Ventilation Filter Testing Program (VFTP) (continued)

ESF Ventilation System Flow Rate

VES --,600 + VES supply flow (cfm)

b. Demonstrate for the VES that an inplace test of the charcoal adsorber shows
a penetration and system bypass -50.05% when tested in accordance with
Regulatory Guide 1.52, Revision 3, and ASME N510-1989 at a flow rate at
least 600 cfm greater than the flow measured by VES-FT-003A/B. The flow
rate being measured is a combination of the VES breathable air supply flow
and the recirculation flow drawn through the eductor.

ESF Ventilation System Flow Rate

VES _>600 + VES supply flow (cfm)

c. Demonstrate for the VES that a laboratory test of a sample of the charcoal
adsorber, when obtained as described in Regulatory Guide 1.52, Revision 3,
shows the methyl iodide penetration less than the value specified below
when tested in accordance with ASTM D3803-1989 at a temperature of 30'C
(86°F) and the relative humidity specified below.

ESF Ventilation System Penetration RH

VES 5% 95%

d. Demonstrate for the VES that the pressure drop across the combined HEPA
filter, the charcoal adsorber, and the post filter is less than the value
specified below when tested at the system flow rate specified below +/- 10%.

ESF Ventilation System Delta P Flow Rate

VES 5 in. water 660 cfm
gauge

Theprovisions of SR 3.0.2 and SR 3.0.3 are app/icable to the VFTP test Formatted: No underline

5.5.14 Setpoint Program (SP) Formatted: No underline

a. The Setpoint Program (SP) implements the regulatory requirement of
10 CFR 50.36(c)(1)(ii)(A) that technical specifications will include items in
the category of limiting safety system settings (LSSS), which are settings for
automatic protective devices related to those variables having significant
safety functions.
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LCO Applicability
B 3.0

BASES

LCO 3.0.8 (continued)

ACTIONS required in accordance with LCO 3.0.8 may be terminated and

LCO 3.0.8 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 Completion Times. These

Completion Times are applicable from the point in time that the

Condition is initially entered and not from the time LCO 3.0.8 is

exited.

In MODES 5 and 6, LCO 3.0.8 provides actions for Conditions not

covered in other Specifications and for multiple concurrent Conditions for

which conflicting actions are specified.

As an example of the application of LCO 3.0.8, see column 2 of

Table B 3.0-1, Passive Systems Shutdown MODE Matrix, for the core

makeup tank. This example assumes that the plant is initially in MODE 5

with the Reactor Coolant System AC.81)ressure boundary intact. In this

plant condition, LCO 3.5.3 requires one core makeup tank to be

OPERABLE. The table shows the required end state established by the

Required Actions of TS 3.5.3 in the event that the core makeup tank

cannot be restored to OPERABLE status.

For this initial plant shutdown condition with no OPERABLE core makeup

tanks, four conditions are identified in TS 3.5.3, with associated Required

Actions and Completion Times. If Conditions A, B, and C cannot be

completed within the required Completion Times, then Condition D

requires immediately initiating action to place the plant in MODE 5 with

the RCS pressure boundary open, and with pressurizer level greater than

20 percent.

LCO 3.0.8 would apply if actions could not immediately be initiated to

open the RCS pressure boundary. In this situation, in parallel with the

TS 3.5.3 actions to continue to open the RCS pressure boundary,

LCO 3.0.8 requires the operators to take actions to restore one core

makeup tank to OPERABLE status, and to monitor the Safety System

Shutdown Monitoring Trees.

The Shutdown Status Trees monitor seven key RCS parameters and

direct the operators to one of six shutdown ERGs in the event that any of

the parameters are outside of allowable limits. The shutdown ERGs

-- - -A Commet [rMlcl]:8
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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 (AOOs). As such, the SDM

defines the degree of subcriticality that would be obtained Immediately

following the insertion or scram of all Rod Cluster Control Assemblies
(RCCAs), assuming that the single rod cluster assembly of highest
reactivity worth is fully withdrawn.

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 subcritical 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 compensate for fuel depletion during operation and xenon

burnout reactivity changes and maintain the reactor subcritical under cold

conditions.

During power operation, SDM is calculated and monitored by the Online
Power Distribution Monitoring System (IOPDMS and controlled by ...

P by---- Comnmet [rmk4l*8

operating with RCCAs sufficiently withdrawn to meet the SDM
requirement. When the OPDMS is inoperable, SDM control is ensured by

operating within the limits of LCO 3.1.5 "Shutdown Bank Insertion Limits,"

and 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.

AP1000 B 3.1.1 -1 Amendment 0
Revision 19

Page 94 of 206



ENCLOSURE 2
Markups to be incorporated into DCD Revision 19,

AP1000 DCD Tier 2 Chapter 16 Proposed Editorial Changes
DCPNRC-003131

SDM
B 3.1.1

BASES

APPLICABLE SAFETYANALYSES (continued)

c. Rod ejection.

Each of these events is discussed below.

In the boron dilution analysis, 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.

The uncontrolled rod withdrawal transient is terminated by a high neutron
flux trip. Power level, RCS pressure, linear heat rate, and 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.

SDM satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii). Even though it is not

directly observed from the main control 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 accident analysis

assumptions.

LCO SDM is a core design condition that can be ensured during operation

through calculations by thePDM and RCCA positioning an th h -

the soluble boron concentration._-................ ...... r ... -

The SLB and the boron dilution accidents (Ref. 2) are the most limiting

analyses that establish the SDM value of the LCO. For SLB accidents, if

the LCO is violated, there is a potential to exceed the DNBR limit and to

exceed 10 CFR 50.34 limits (Ref. 3). For the boron dilution accident, if

the LCO is violated, the minimum required time assumed for automatic

action to terminate dilution may no longer be applicable.

- Commentirmic5]:8 8 ....

"Deleted: Onlne Power Distribution Monitoring

System (

Deleted:)
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SDM
B 3.1.1

BASES

SURVEILLANCE
REQUIREMENTS

SR 3.1.1.1

In MODES 1 and 2 withk,ý-1.0, SDM is verified by observing that the -_ Erni:'a

requirements of LCO 3.1.5 and LCO 3.1.6 are met. In the event that an

RCCA Is known to be untrippable, however, SDM verification must
account for the worth of both the untrippable RCCA as well as another Subscrpt

RCCA of maximum worth.

/

In MODES 3, 4, and 5, the SDM is verified by performing a reactivity

balance calculation, considering at least the listed reactivity effects:

a. RCS boron concentration;

b. RCCA and GRCA position;

c. RCS average temperature;

d. Fuel burnup based on gross thermal energy generation;

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 subcdtical and the fuel 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 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,AppendixA, GDC 26.

2. Chapter 15, "Accident Analysis."

3. 10CFR50.34.
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B 3.1.4

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.4 Rod Group Alignment Limits

BASES

DCPNRC_003131

BACKGROUND

I

The OPERABILITY (e.g., trippability) of the RCCAs 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. Gray Rod Cluster Assemblies (GRCAs)
are excluded from this LCO during the planned GRCA bank sequence
exchange, with the Online Power Distribution Monitoring System
PjPDMSp operable. The bank sequence exchange_of GRCA banks will -- - Comrent.[rmk7]-:8-

be periodically necessary to prevent excessive bumup shadowing of fuel

rods near the gray rod assemblies. The bank sequence exchange
maneuver will purposefully misalign GRCAs from their bank for a short

period of time. The exclusion from this LCO is acceptable due to

SHUTDOWN MARGIN being calculated exclusive of GRCAs, the relative
low worth of individual gray rod assemblies, the short time duration
anticipated for the bank sequence exchange maneuver and with OPDMS
operable, power peaking and xenon redistribution effects will be
monitored and controlled.

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 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 to 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) and GRCAs are moved by their

control rod drive mechanisms (CRDMs). Each CRDM moves its RCCA or

GRCA one step (approximately 5/8 inch) at a time but at varying rates

(steps per minute) depending on the signal output from the Plant Control

System (PLS).
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B 3.1.5

BASES

DCPNRC_003131

LCO

I
The shutdown banks must be within their insertion limits any time the
reactor is critical or approaching criticality. This in conjunction with
LCO 3.1.6, "Control Bank Insertion Limits," and 3.2.5.d, Online Power
Distribution Monitoring System (OOPDMSyMonitored Parameters, "SDM," commt [rm ]:8

ensures that a sufficient amount of negative reactivity is available to shut
down the reactor and maintain the required SDM following a reactor trip.

I

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 1 and MODE 2. The shutdown banks do not have to be within

their insertion limits in MODE 3, unless an approach to criticality is being
made. In MODE 3, 4, 5, or 6 the shutdown banks are fully inserted in the

Core and contribute to the SDM. Refer to LCO 3.1.1 for SDM
requirements in MODES 3, 4, and 5. LCO 3.9.1, "Boron Concentration"
ensures adequate SDM in MODE 6.

The Applicability requirements have been modified by a Note 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 LCO limits, which would normally violate the LCO.

ACTIONS A.1.1, A.1.2. and A.2

When one or more shutdown banks is not within insertion limits, 2 hours
are allowed to restore the shutdown banks to within the insertion limits.
This is necessary because the available SDM may be significantly
reduced with one or more of the shutdown banks not within their insertion
limits. Also, verification of SDM or initiation of boration within 1 hour is
required, since the SDM in MODES 1 and 2 is ensured by the continuous
monitoring of SDM by the OPDMS (see LCO 3.2.5) and 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 the
OPDMS or by performing a reactivity balance calculation, considering the
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.
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B 3.1.6

DCPNRC_003131

BASES

BACKGROUND (continued)

The power density at any point in the core must be limited so that the fuel
design criteria are maintained. Together, LCO 3.1.4, "Rod Group
Alignment Limits," LCO 3.1.5, "Shutdown Bank Insertion Limits,"
LCO 3.1.6, "Control Bank Insertion Limits," and LCO 3.2.5, "OPDMS -
Monitored Parameters," when the OPDMS is OPERABLE, or LCO 3.2.3,
"AXIAL FLUX DIFFERENCE (AFD)," and LCO 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 kriteri, .--------- Comet[

------ The shutdlown and co-ntrol bank ins-e-rtio-n-a-nd-alignmen-tlimits and power - Deleted: ¶
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
when the OPDMS is inoperable.

[rk9]: 8

Operation within the subject LCO 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
SAFETY
ANALYSES

The shutdown and applicable control bank insertion limits, AFD and
QPTR LCOs, are required when the OPDMS is inoperable, 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.
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Control Bank Insertion Limits

B 3.1.6

BASES

ACTIONS (continued)

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 repairing minor problems without allowing the plant to
remain outside the insertion limits for an extended period of time.

C.1

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 2 with Ilk< 1.0, where the LCO is not applicable. The allowed c Comment [rmkl0]: 8
Completion Time of-6 hours is reasonable based on operating experience - Formatted: Subscript

for reaching the required MODE from full power condition in an orderly
manner and without challenging plant systems.

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 that point. Performing the
ECP calculation within 4 hours prior to criticality avoids a large error from
changes In xenon concentration, but allows the operator some flexibility
to schedule the ECP calculation with other startup activities.

SR 3.1,6._ - -. Comment [rmkin]: 8
SFormatted: underline

Verification of the control banks insertion limits at a Frequency of 12 hours

Is sufficient to detect control banks that may be approaching the insertion
limits since the insertion limits are monitored and alarms will occur on
approach to and/or the exceeding of the limit and, normally, very little rod
motion occurs in 12 hours.
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B 3.1.7

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.7 Rod Position Indication

BASES

DCPNRC-003131

BACKGROUND According to GDC 13 (Ref. 1), instrumentation to monitor variables and
systems over their operating ranges during normal operation, anticipated
operational occurrences (AOOs), and accident conditions must be
OPERABLE. LCO 3.1.7 is required to ensure OPERABILITY of the
control rod position indicators to determine control rod positions and
thereby ensure compliance with the control rod alignment and insertion
limits.

The OPERABILITY, Including position indication, of the shutdown and
control rods is an initial assumption in the safety analyses that assume
rod insertion upon reactor trip. Maximum rod misalignment is an initial
assumption in the rod cluster control assembjy,._CCAJ. misRajgnment _ c rmkl2]. 8

safety analysis that directly affects core power distributions and Deleted:- is
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 distribution 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 and OPERABILITY have been
established, and 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.

•CC-• or rod§s,are moved out of the core (up or withdrawn) or into the [cment [rmkls3]: 8
core (down or inserted) by their control rod drive mechanisms. The - Deleted: Rod cluster control assemblies

RCCAs are divided among control banks and shutdown banks. 'Each Deleted:)
bank may be further subdivided into two groups to provide for precise
reactivity control.

The axial position of shutdown rods and control rods are determined by
two separate and independent systems: the Bank Demand Position
Indication System (commonly called group step counters) and the Digital
Rod Position Indication (DRPI) System.
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ACTIONS (continued)

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, operating experience has indicated that this
Completion Time is sufficient to obtain the incore flux map, perform the
required calculations, and evaluate F H.

A.3

Verification that FNH is within its specified limits after an out of limit

occurrence assures that the cause that led to the FNH exceeding its limit

is corrected, and that subsequent operation will proceed within the LCO

limit. This Action demonstrates that the FNH limit is within the LCO 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.

.... ... ... ... ... ... .... ... ... ... ... ... 4 Comment [rmk14]: 8

When Required Actions A.1.1 through A.3 cannot be completed within
their required Completion Times, the plant must be placed in a mode in
which the LCO requirements are not applicable. This is done by placing
the plant in at least MODE 2 within 6 hours. The allowed Completion
Time of•. hours is reasonable, based on operatinlg exeienceregarding - Comment [rmkls]: 8.

the time required to reach MODE 2 from full power conditions in an Deleted: 8

orderly manner without challenging plant systems.

SURVEILLANCE SR 3.2.2.1
REQUIREMENTS

When the OPDMS is OPERABLE, the value of FN is directly and

continuously monitored. With the OPDMS inoperable, the value of F'M is

determined by using the incore detector system to obtain a flux
distribution map. A data reduction computer program then calculates the

maximum value of FNH from the measured flux distributions. The

measured value of FN must be multiplied by a measurement uncertainty

factor before making comparisons to the F 'H limit.
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B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.4 QUADRANT POWER TILT RATIO (QPTR)

BASES

I BACKGROUND With the Online Power and Distribution Monitoring System dOPDMk -.-- -- - 4 comment rmki6]: 8

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 so 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 FLUX DIFFERENCE (AFD)," LCO 3.2.4,
"QUADRANT POWER TILT RATIO (QPTR)," and LCO 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
SAFETY
ANALYSES

This LCO precludes core power distributions from occurring 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

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).

The LCO limits on the AFD, the QPTR, the Heat Flux Hot Channel Factor

(Fo(Z)), the Nuclear Enthalpy Rise Hot Channel Factor (FN), and control

bank insertion are established to preclude core power distributions from
occurring which would exceed the safety analyses limits.
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LCO (continued)

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 FNH identifies the coolant flow channel with the

maximum enthalpy rise. This channel has the least heat removal

capability and thus the highest probability for DNB. Should FNH 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. One serves as a warning before the three parameters (kw/ft(Z),

FmN, DNBR) exceed their values used as a base condition for the safety

analysis. The other alarm indicates when the parameters have reached

their limits.

DCPNRC-003131

APPLICABILITY The OPDMS-monitored power distribution parameter limits must be

maintained in MODE 1 above 50% jRT toprqclude core power --------- -ommn I

distributions from exceeding the limits assumed in the safety analyses. Deleted: D

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 coolant to require a limit on

the distribution of core power. The OPDMS monitoring of SDM is
applicable in MODES I and 2 with&f•1.0. -_-... - D-leted. K I

Specifically for FH, the design bases accidents (DBAs) that are sensitive

to FN"H in other MODES (MODES 2 through 5) have significant margin to

DNB, and therefore, there is no need to restrict FNH in these modes.

In addition to the alarms discussed in the LCO section above (alarms on

OPDMS-monitored power distribution parameters), there is an alarm
indicating the potential inoperability of the OPDMS itself.

Should the OPDMS be determined to be inoperable for other than
reasons of alarms inoperable, this LCO is no longer applicable and
LCOs 3.2.1 through 3.2.4 become applicable.
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APPLICABLE SAFETY ANALYSES, LCOs, and APPLICABILITY (continued)

Permissive and interlock functions are based upon the associated

protection function instrumentation. Because they do not have to operate

in adverse environmental conditions, the trip settings of the permissive

and interlock functions use the normal environment, steady-state

instrument uncertainties of the associated protection function

instrumentation. This results In OPERABILITY criteria (i.e., as-found

tolerance and as-left tolerance) that are the same as the associated

protection function sensor and process rack modules. The NTSs for

permissives and interlocks are based on the associated protection

function OPERABILITY requirements; i.e., permissives and interlocks

performing enabling functions must be set to occur prior to the specified

trip setting of the associated protection function.

The LCO requires all instrumentation performing an RTS Function, listed

in Table 3.3.1-1 in the accompanying LCO, to be OPERABLE. The as-left

and as-found tolerances specified in the SP define the OPERABILITY

limits for a channel during a CHANNEL CALIBRATION or RTCOT. As

such, the as-left and as-found tolerances differ from the NTS by + the

PMS rack calibration accuracy and envelope the expected calibration

accuracy and drift. In this manner, the actual setting of the channel (NTS)

prevents exceeding an SL at any given point in time as long as the

channel has not drifted beyond the expected tolerances during the

surveillance interval. Note that the as-left and as-found recorded values

must be confirmed to be operating within the assumptions of the statistical

uncertainty calculations.

If the actual setting of the channel is found outside the as-found

tolerance, the channel is considered inoperable. This condition of the

channel will be further evaluated during performance of the SR. This

evaluation will consist of resetting the channel setpoint to the NTS (within

the allowed tolerance), and evaluating the channel's response. If the

channel is functioning as required and is expected to pass the next

surveillance, then the channel is OPERABLE and can be restored to

service at the completion of the surveillance. After the surveillance is

completed, the channel as-found condition will be entered into the

Corrective Action Program for further evaluation.

A trip setpoint may be set more conservative than the NTS as necessary

in response to plant conditions. However, in this case, the bPtERABII'IN --.. - Comment [rmkl]: 8

of this instrument must be verified based on the actual field setting and " Deleted: Operability

not the NTS. Failure of any instrument renders the affected channel(s)

inoperable and reduces the reliability of the affected Functions.

The LCO generally requires OPERABILITY of three channels in each

instrumentation Function.
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ACTIONS (continued)

With one or two channels or divisions inoperable, the Required Action is
to restore three of the four channels/divisions within 6 hours. Restoring
all channels/divisions but one to OPERABLE status ensures that a single
failure will neither cause nor prevent the protective function. The 6 hour
Completion Time is considered reasonable since the protective function
will still function.

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 longer required to be OPERABLE. A Completion Time of
an additional 6 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 systems. Allowance of this time interval takes into
consideration the redundant capability provided by the remaining two
redundant.JOPERABLE channels/divisions and the lowprobabilityof-

occurrence of an event during this period that may require the protection
afforded by this Function.

M.1, M.2.1, M.2.2. and M.3

Condition M applies to the P-6, P-10, and P-11 Interlocks. With one or
two channels inoperable, the associated interlock must be verified to be in
its required state for the existing plant condition within 1 hour, or the
Functions associated with inoperable interlocks placed in a bypassed or
tripped condition within 7 hours, or the unit must be placed in MODE 3
within 13 hours. Verifying the interlock manually accomplishes the
interlock condition.

If one interlock channel is inoperable, the associated Function(s) must be
placed in a bypass or trip condition within 7 hours. If one channel is
bypassed, the logic becomes two-out-of-three, while still meeting the
single failure criterion. (A failure in one of the three remaining channels
will not prevent the protective function.) If one channel is tripped, the
logic becomes one-out-of-three, while still meeting the single failure
criterion. (A failure in one of the three remaining channels will not prevent
the protective function.)

If two interlock channels are inoperable, one channel of the associated
Function(s) must be bypassed and one channel of the associated
Function(s) must be tripped. In this state, the logic becomes one-out-of-
two, while still meeting the single failure criterion. The 7 hours allowed to
place the inoperable channel(s) in the bypassed or tripped condition is
justified in Reference 7.

- - [ Cominit [rmkL9]: 81
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SURVEILLANCE REQUIREMENTS (continued)

pattern than the nuclear instrumentation), and its calibration should not be
unnecessarily altered by a possibly inaccurate calorimetric measurement
at low power.

The third Note is required because at power levels below 70%,
calorimetric uncertainty creates the potential for non-conservative
adjustment of the AT* conversion factor, in cases where the calculated AT
power would be reduced to match the calorimetric power. Therefore, if
the calorimetric heat measurement is less than 70% RTR and if the
calculated AT power is lower than the calorimetric measurement by > 5%,
then the AT* conversion factor shall be adjusted so that the calculated AT
power matches the calorimetric measurement. No AT* conversion factor
adjustment is required if the calculated AT power is higher than the
calorimetric measurement.

The Frequency of every 24 hours is based on plant operating experience,
considering instrument reliability and the limited effects of fuel bumup and
rod position changes on the accuracy of the calculated AT power.

SR 3.3.1.4

SR 3.3.1.4 compares the AXIAL FLUX DIFFERENCE determined using
the incore system to the nuclear instrument channel AXIAL FLUX
DIFFERENCE every 31 effective full power days (EFPIŽ._-...... -,Comment[rmk20]: 8

If the absolute difference is >_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 3.3.1.4. The first Note indicates that the excore
nuclear instrument channel shall be adjusted if the absolute difference
between the incore and excore AFD is _3% AFD. Note 2 clarifies that
the Surveillance is required only if reactor power is >20% RTP and that
24 hours is allowed for performing the first Surveillance after reaching
20% RTP. Below 20% RTP, the design of the incore detector system, low
core power density, and detector accuracy make use of the incore
detectors Inadequate for use as a reference standard for comparison to
the excore channels.

The Frequency of every 31 EFPD is adequate 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.
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operate, the ESF division is unaffected. An ESF division is only affected
when all battery backed subsystems within that division's ESF
coincidence logic or ESF actuation subsystem are not OPERABLE.

Nominal Trip Setpoints (NTSs)

The NTS is the nominal value at which the trip output is set. Any trip
output is considered to be properly adjusted when the "as-left" value is
within the band for CHANNEL CALIBRATION, i.e., ± rack calibration
accuracy.

The trip setpoints used in the trip output are based on the Safety Analysis
Limits stated in Reference 3. The determination of these NTSs is such
that adequate protection is provided when all sensor and processing time
delays are taken into account. To allow for calibration tolerances,
Instrument drift, and severe environment errors for those ESFAS channels
that must function in harsh environments as defined by 10 CFR 50.49
(Ref. 5), the NTSs specified in the SP are conservativewf respect to the
Safety Analysis Limits. A detailed description of the methodology used to
calculate the NTSs, including their explicit uncertainties, is provided in the
'Westinghouse Setpoint Methodology for Protection Systems" (Ref. 9).
The as-left tolerance and as-found tolerance band methodology is
provided in the SP. The as-found OPERABILITY limit for the purpose of
the CHANNEL OPERATIONAL TEST (COT) is defined as the as-left limit
about the NTS (i.e., + rack calibration accuracy).

The NTSs listed In the SP are based on the methodology described in
Reference 9, which incorporates all of the known uncertainties applicable
for each channel. The magnitudes of these uncertainties are factored into
the determination of each NTS. All field sensors and signal processing
equipment for these channels are assumed to operate within the
allowances of these uncertainty magnitudes. Transmitter and signal
processing equipment 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 3 and 9. Trending of
calibration results is required by the program description in Technical
Specification 5.5.14.d.

DCPNRC-003131
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Each of the analyzed accidents can be detected by one or more ESFAS
Functions. One of the ESFAS Functions is the primary actuation signal
for that accident. An ESFAS Function may be the primary actuation
signal for more than one type of accident. An ESFAS Function may also

be a secondary, or backup, actuation signal for one or more other
accidents. For example, Pressurizer Pressure - Low is a primary
actuation signal for small loss of coolant accidents (LOCAs) and a backup
actuation signal for steam line breaks (SLBs) outside containment.
Functions such as manual initiation not specifically credited in the
accident safety analysis are qualitatively credited in the safety analysis
and the NRC staff approved licensing basis for the plant. These
Functions may provide protection for conditions which do not require
dynamic transient analysis to demonstrate Function performance. These
Functions may also serve as backups to Functions that were credited in

the accident analysis (Ref. 3).

Permissive and interlock functions are based upon the associated
protection function instrumentation. Because they do not have to operate

in adverse environmental conditions, the trip settings of the permissive
and interlock functions use the normal environment, steady-state
instrument uncertainties of the associated protection function
instrumentation. This results in OPERABILITY criteria (i.e., as-found
tolerance and as-left tolerance) that are the same as the associated
protection function sensor and process rack modules. The NTSs for

permissives and interlocks are based on the associated protection
function OPERABILITY requirements; i.e., permissives and interlocks
performing enabling functions must be set to occur prior to the specified
trip setting of the associated protection function.

The LCO requires all instrumentation performing an ESFAS Function,
listed in Table 3.3.2-1 in the accompanying LCO, to be OPERABLE. The
as-left and as-found tolerances specified in the SP define the
OPERABILITY limits for a channel during the CHANNEL CALIBRATION
or CHANNEL OPERATIONAL TEST (COT). As such, the as-left and
as-found tolerances differ from the NTS by ± the PMS rack calibration
accuracy and envelope the expected calibration accuracy and drift. In
this manner, the actual setting of the channel (NTS) prevents exceeding
an SL at any given point in time as long as the channel has not drifted
beyond the expected tolerances during the surveillance interval. Note
that the as-left and as-found recorded values must be confirmed to be

operating within the assumptions of the statistical uncertainty calculations.

If the actual setting of the channel is found outside the as-found
tolerance, the channel is considered inoperable. This condition of the

channel will be further evaluated during performance of the SR. This
evaluation will consist of resetting the channel setpoint to the NTS (within
the allowed tolerance) and evaluating the channel's response. If the

J1
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channel is functioning as required and expected to pass the next
surveillance, then the channel is OPERABLE and can be restored to
service at the completion of the surveillance. After the surveillance is
completed, the channel as-found condition will be entered into the
Corrective Action Program for further evaluation.

A trip setpoint may be set more conservative than the NTS as necessary
in response to plant conditions. However, in this case, thelOPERABILITY_ - --Jomnt [..k2s:.8
of this instrument must be verified based on the actual field setting and Deleted: operability

not the NTS. Failure of any instrument renders the affected channel(s)
inoperable and reduces the reliability of the affected Functions.

The LCO generally requires OPERABILITY of four channels in each
instrumentation/logic Function and two devices for each manual initiation
Function. The two-out-of-four configurations allow one channel to be
bypassed during maintenance or testing without causing an ESFAS
initiation. Two manual initiation channels are required to ensure no single
random failure disables the ESFAS.

The required channels of ESFAS instrumentation provide plant protection
in the event of any of the analyzed accidents. ESFAS protective functions
are as follows:

1. Safeguards Actuation

The Safeguards Actuation signal actuates the alignment of the Core
Makeup Tank (CMT) valves for passive injection to the RCS. The
Safeguards Actuation signal provides two primary Functions:

" Primary side water addition to ensure maintenance or recovery
of reactor vessel water level (coverage of the active fuel for heat
removal and clad integrity, peak clad temperature < 2200°F);
and

* Boration to ensure recovery and maintenance of SHUTDOWN
MARGIN (kf < 1.0).

These Functions are necessary to mitigate the effects of high energy
line breaks (HELBs) both inside and outside of containment. The
Safeguards Actuation signal is also used to initiate other Functions
such as:

* Containment Isolation;

* Reactor Trip;

AP1 000 B 3.3.2 - 9 Amendment 0
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" Close Main Feedwater Control Valves;

" Trip Main Feedwater Pumps and Closure of Isolation and
Crossover Valves; and

* Reactor Coolant Pump Trip.

These other Functions ensure:

" Isolation of nonessential systems through containment
penetrations;

* Trip of the turbine and reactor to limit power generation;

" Isolation of main feedwater to limit secondary side mass losses;

" Trip of the reactor coolant pumps to ensure proper CMT
actuation;

* Enabling automatic depressurization of the RCS on CMT
Level - Low 1 to ensure continued safeguards actuated
injection.

Manual and automatic initiation of Safeguards Actuation must be
OPERABLE in MODES 1, 2, 3, and 4. In these MODES there is
sufficient energy in the primary and secondary systems to warrant
automatic initiation of ESF systems. Automatic actuation in MODE 4
is provided by the high containment pressure signal.

Manual initiation is required in MODE 5 to support system level
initiation. Automatic Initiation is not required to be OPERABLE in
MODE 5 because parameters are not available to provide automatic
actuation, and manual initiation is sufficient to mitigate the
consequences of an accident.

These Safeguards Actuation Functions are not required to be
OPERABLE in MODE 6 because there is adequate time for the
operator to evaluate plant conditions and respond by manually
starting individual systems, pumps, and other equipment to mitigate
the consequences of an abnormal condition or accident. Plant
pressure and temperature are very low and many ESF components
are administratively locked out or otherwise prevented from actuating
to prevent inadvertent overpressurization of plant systems.
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l.a. Manual Initiation

The LCO requires that two manual initiation devices are
OPERABLE. The operator can initiate the Safeguards
Actuation signal at any time by using either of two switches in
the main control room. This action will cause actuation of all
components In the same manner as any of the automatic
actuation signals.

The LCO on Manual Initiation ensures the proper amount of
redundancy is maintained in the manual ESFAS actuation
circuitry to ensure the operator has manual ESFAS initiation
capability.

Each device consists of one switch and the interconnecting
wiring to all four divisions. Each manual initiation device
actuates all four divisions. This configuration does not allow
testing at power.

1.b. Containment Pressure - High 2

This signal provides protection against the following accidents:

* SLB inside containment;

" LOCA; and

* Feed line break inside containment.

The transmitters (d/p cells) and electronics are located outside
of containment. Since the transmitters and electronics are
located outside of containment, they will not experience
adverse environmental conditions. The Containment
Pressure - High 2 setpoint has been specified as low as
reasonable, without creating potential for spurious trips during
normal operations, consistent with the TMI action item
(NUREG-0933, Item II.E.4.2) guidance.

The LCO requires four channels of Containment Pressure -
High 2 to be OPERABLE in MODES 1, 2, 3, and 4. Four
channels are provided to permit one channel to be in trip or
bypass indefinitely and still ensure no single random failure will
disable this trip Function.
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1 .c. Pressurizer Pressure- Low
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This signal provides protection against the following accidents:

" Inadvertent opening of a steam generator (SG) safety
valve;

* SLB;

* A spectrum of rod cluster control assembly ejection
accidents (rod ejection);

" Inadvertent opening of a pressurizer safety valve;

* LOCAs; and

* Steam Generator Tube Rupture (SGTR).

The transmitters are located inside containment, with the taps
in the vapor space region of the pressurizer, and thus possibly
experiencing adverse environmental conditions (LOCA, SLB
inside containment). Therefore, the NTS reflects the inclusion
of both steady state and adverse environmental instrument
uncertainties.

The LCO requires four channels of Pressurizer Pressure -
Low to be OPERABLE in MODES 1, 2, and 3 (above P-11,
when the RCS boron concentration is below that necessary to
meet the SDM requirements at an RCS temperature of 200°F),
to mitigate the consequences of a high energy line rupture
inside containment. Four channels are provided to permit one
channel to be in trip or bypass indefinitely and still ensure no
single random failure will disable this trip Function. This signal
may be manually blocked by the operator below the P-11
setpoint. Automatic actuation below this pressure is then
performed by the Containment Pressure - High 2 signal.

This Function is not required to be OPERABLE in MODE 3
below the P-11 setpoint. Other ESF Functions are used to
detect accident conditions and actuate the ESF systems in this
MODE. In MODES 4, 5, and 6, this Function is not needed for
accident detection and mitigation.
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1.d. Steam Line Pressure - Low

Steam Line Pressure - Low provides protection against the
following accidents:

* SLB;

* Feed line break; and

* Inadvertent opening of an SG relief or an SG safety valve.

It is possible for the transmitters to experience adverse
environmental conditions during a secondary side break.
Therefore, the NTS reflects both steady state and adverse
environmental instrument uncertainties.

This Function is anticipatory in nature and has a typical
lead/lag ratio of 50/5.

The LCO requires four channels of Steam Line Pressure -
Low to be OPERABLE in MODES 1, 2, and 3 (above P-11,
when the RCS boron concentration is below that necessary to
meet the SDM requirements at an RCS temperature of 200°F).
At these conditions, a secondary side break or stuck open
valve could result in the rapid depressurization of the steam
lines. Four channels are provided in each steam line to permit
one channel to be in trip or bypass indefinitely and still ensure
no single random failure will disable this trip Function. This
signal may be manually blocked by the operator below the

P-11 setpoint. Below P-11, feed line break is not a concern,
inside containment SLB will be terminated by automatic
actuation via Containment Pressure - High 2, and outside
containment SLB will be terminated by the Steam Line
Pressure-Negative Rate - High signal for steam line isolation.
In MODE 4, 5, or 6, this Function is not needed for accident

detection and mitigation because the steam line pressure is
below the actuation setpoint. Low steam line pressure in
these MODES is not an adequate indication of a feed line or
steam line break.
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I.e. RCS Cold Leg Temperature (T-,d) - Low

This signal provides protection against the following accidents:

" SLB;

* Feed line break; and

" Inadvertent opening of an SG relief or an SG safety valve.

The LCO requires four channels of T=d - Low to be
OPERABLE in MODES 1 and 2, and in MODE 3 with any main

steam isolation valve open and above P-11 when the RCS
boron concentration Is below that necessary to meet the SDM
requirements at an RCS temperature of 200°F. At these
conditions, a secondary side break or stuck open valve could
result in the rapid cooldown of the primary side. Four
channels are provided in each loop to permit one channel to
be in trip or bypass indefinitely and still ensure no single
random failure will disable this trip Function. In MODES 4, 5,

and 6, this Function is not needed for accident detection and

mitigation because the cold leg temperature is reduced below

the actuation setpoint.

2. Core Makeup Tank (CMT) Actuation

CMT Actuation provides the passive injection of borated water into
the RCS. Injection provides RCS makeup water and boration during
transients or accidents when the normal makeup supply from the
Chemical and Volume Control System (CVS) is lost or insufficient.
Two tanks are available to provide passive injection of borated water.
CMT injection mitigates the effects of high energy line breaks by
adding primary side water to ensure maintenance or recovery of
reactor vessel water level following a LOCA, and by borating to
ensure recovery or maintenance of SHUTDOWN MARGIN following
a steam line break. CMT Valve Actuation is initiated by the
Safeguards Actuation signal, Pressurizer Level - Low 2, ADS
Stages 1, 2 and 3 Actuation, or manually.

The LCO requires that manual and automatic CMT Valve Actuation

be OPERABLE in MODES 1 through 4. Manual and Automatic
actuation of the CMT valves is additionally required in MODE 5 with
the RCS pressure boundary intact. Actuation of this Function is not
required in MODE 5 with the RCS pressure boundary open, or

API 000 B 3.3.2 - 14 Amendment 0
Revision 19

Page 115 of 206



ENCLOSURE 2
Markups to be incorporated into DCD Revision 19, DCPNRC_003131
AP1000 DCD Tier 2 Chapter 16 Proposed Editorial Changes

ESFAS Instrumentation
B 3.3.2

I _s_E_s_ _________________________ - -[cornment rk]8
• Formatte~d: Font; 11 pt

APPLICABLE SAFETYANALYSES, LCOs, and APPLICABILITY (continued) Formatted: Font: 11 pt

MODE 6 because the CMTs are not required to be OPERABLE in
these MODES.

2.a. Manual Initiation

Manual CMT Valve Actuation is accomplished by either of two
switches in the main control room. Either switch activates all
four divisions.

2.b. Pressurizer Water Level - Low 2

This Function also initiates CMT Valve Actuation from the
coincidence of pressurizer level below the Low 2 Setpoint in
any two of the four divisions. This function can be manually
blocked when the pressurizer water level is below the
P-12 Setpoint. This Function is automatically unblocked when
the pressurizer water level is above the P-12 Setpoint. The
Setpoint reflects both steady state and adverse environmental
instrument uncertainties as the detectors provide protection for
an event that results in a harsh environment.

2.c. Safeguards Actuation (Function 1)

CMT Valve Actuation is also initiated by all Functions that
initiate the Safeguards Actuation signal. The CMT Valve
Actuation Function requirements are the same as the
requirements for the Safeguards Actuation Functions, but only
apply in MODES 1 through 4, and in MODE 5 with the RCS
pressure boundary intact. Therefore, the requirements are not
repeated in Table 3.3.2-1. Instead, Function 1 is referenced
for all initiating Functions and requirements.

2.d. ADS Stages 1. 2. and 3 Actuation (Function 9)

The CMTs are actuated on an ADS Stages 1, 2, and 3
actuation. The CMT Actuation Function requirements are the
same as the requirements for the ADS Stages 1, 2, and 3
Actuation Function, but only apply in MODES 1 through 4, and
in MODE 5 with the RCS pressure boundary intact. Therefore,
the requirements are not repeated in Table 3.3.2-1. Instead,
Function 9 is referenced for all initiating functions and
requirements.
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3. Containment Isolation

Containment Isolation provides isolation of the containment
atmosphere and selected process systems which penetrate
containment from the environment. This Function is necessary to
prevent or limit the release of radioactivity to the environment in the
event of a large break LOCA.

Containment Isolation is actuated by the Safeguards Actuation
signal, manual actuation of containment cooling, or manually.

Manual and automatic initiation of Containment Isolation must be
OPERABLE in MODES 1, 2, 3, and 4, when containment integrity is
required. Manual initiation is required in MODE 5 and MODE 6 for
closure of open penetrations providing direct access from the
containment atmosphere to the outside atmosphere. Manual
initiation of this Function in MODES 5 and 6 is not applicable if the
direct access lines penetrating containment are isolated. Initiation of
containment isolation by manual initiation of passive containment
cooling in MODE 5 or 6 with decay heat :56.0 MWt is not required
because OPERABILITY of the passive containment cooling system is not
required when air cooling is sufficient. This provides the capability to
manually initiate containment isolation during all MODES. Automatic
Safeguards Actuation is required in MODE 5 for closure of open
penetrations providing direct access from the containment
atmosphere to the outside atmosphere. Automatic Safeguards
Actuation is not required in MODE 6 because manual initiation is
sufficient to mitigate the consequences of an accident in this MODE.

3.a. Manual Initiation

Manual Containment Isolation is accomplished by either of two
switches in the main control room. Either switch actuates all
four ESFAC divisions.

3.b. Manual Initiation of Passive Containment Coolinc
(Function 12.a)

Containment Isolation is also initiated by Manual Initiation of
Passive Containment Cooling. This is accomplished as
described for ESFAS Function 12.a, but are not applicable if
the direct access flow paths are isolated.
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3.c. Safeguards Actuation (Function 1)

Containment Isolation is also initiated by all Functions that
initiate the Safeguards Actuation signal. The Containment
Isolation Function requirements are the same as the
requirements for the Safeguards Actuation Function, but are

not applicable if the direct access flow paths are isolated.

Therefore, the requirements are not repeated in Table 3.3.2-1.

Instead, Function 1 is referenced for all initiating functions and

requirements.

4. Steam Line Isolation

Isolation of the main steam lines provides protection in the event of

an SLB inside or outside containment. Rapid isolation of the steam

lines will limit the steam break accident to the blowdown from one

SG at most. For an SLB upstream of the isolation valves, inside or

outside of containment, closure of the isolation valves limits the

accident to the blowdown from only the affected SG. For a SLB

downstream of the isolation valves, closure of the isolation valves

terminates the accident as soon as the steam lines depressurize.

Closure of the turbine stop and control valves and the main steam

branch isolation valves is initiated by this Function. Closure of these

valves limits the accidental depressurization of the main steam

system associated with an inadvertent opening of a single steam

dump, relief, safety valve, or a rupture of a main steam line. Closure

of these valves also supports a steam generator tube rupture event

by isolating the faulted steam generator.

4.a. Manual Initiation

Manual initiation of Steam Line Isolation can be accomplished

from the main control room. There are two switches in the

main control room and either switch can initiate action to

immediately close all main steam isolation valves (MSIVs).

The LCO requires two OPERABLE channels in MODES 1, 2,

3, and 4 with any main steam valve open, when there is

sufficient energy in the RCS and SGs to have an SLB or other

accident resulting in the release of significant quantities of

energy to cause a cooldown of the primary system. In

MODES 5 and 6, this Function is not required to be

OPERABLE because there is insufficient energy in the

secondary side of the unit to cause an accident.
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4.b. Containment Pressure - High 2

This Function actuates closure of the MSIVs in the event a
SLB inside containment to limit the mass and energy release
to containment and limit blowdown to a single SG.

The transmitters and electronics are located outside
containment; thus, they will not experience harsh
environmental conditions.

The Containment Pressure - High 2 setpoint has been
specified as low as reasonable, without creating potential for
spurious trips during normal operations, consistent with the
TMI action Item (NUREG-0933, Item I1.E.4.2) guidance. The
LCO requires four channels of Containment Pressure - High 2
to be OPERABLE in MODES 1, 2, 3, and 4, with any main
steam valve open, when there is sufficient energy in the
primary and secondary side to pressurize the containment
following a pipe break. Four channels are provided to permit
one channel to be in trip or bypass indefinitely and still ensure
no single random failure will disable this trip Function. There
would be a significant increase in the containment pressure,
thus allowing detection and closure of the MSIVs. In
MODES 5 and 6, there is not enough energy in the primary
and secondary sides to pressurize the containment to the
Containment Pressure - High 2 setpoint.

4.c. Steam Line Pressure

(1) Steam Line Pressure- Low

Steam Line Pressure - Low provides closure of the
MSIVs in the event of an SLB to limit the mass and
energy release to containment and limit blowdown to a
single SG.

The LCO requires four channels of Steam Line
Pressure - Low Function to be OPERABLE in MODES 1,
2, and 3 (above P-11, when the RCS boron concentration
is below that necessary to meet the SDM requirements at
an RCS temperature of 200'F), with any main steam
isolation valve open, when a secondary side break or
stuck open valve could result in the rapid
depressurization of the steam lines. Four channels are
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provided in each steam line to permit one channel to be in
trip or bypass indefinitely and still ensure no single
random failure will disable this trip Function. This signal
may be manually blocked by the operator below the P-11
setpoint. Below P-11, an inside containment SLB will be
terminated by automatic actuation via Containment
Pressure - High 2, and stuck open valve transients and
outside containment steam line breaks will be terminated
by the Steam Line Pressure-Negative Rate - High signal
for Steam Line Isolation. In MODES 4, 5, and 6, this
Function is not needed for accident detection and
mitigation.

(2) Steam Line Pressure-Negative Rate - High

Steam Line Pressure-Negative Rate - High provides
closure of the MSIVs for an SLB, when less than the
P-11 setpoint, to maintain at least one unfaulted SG as a
heat sink for the reactor and to limit the mass and energy
release to containment. When the operator manually
blocks the Steam Line Pressure - Low when less than the
P-11 setpoint, the Steam Line Pressure-Negative Rate -
High signal is automatically enabled.

The LCO requires four channels of Steam Line Pressure-
Negative Rate - High to be OPERABLE in MODE 3, with
any main steam valve open, when less than the P-11
setpoint, when a secondary side break or stuck open
valve could result in the rapid depressurization of the
steam line(s). Four channels are provided in each steam
line to permit one channel to be in trip or bypass
indefinitely and still ensure no single random failure will
disable this trip Function. In MODES 1 and 2, and in
MODE 3 when above the P-11 setpoint with the RCS
boron concentration below that necessary to meet the
SDM requirements at an RCS temperature of 200°F, this
signal is automatically disabled and the Steam Line
Pressure - Low signal is automatically enabled.

In MODES 4, 5, and 6, this Function is not needed for
accident detection and mitigation.
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While the transmitters may experience elevated ambient
temperatures due to a steam line break, the Trip Function
is on rate of change, not the absolute accuracy of the
indicated steam pressure. Therefore, the NTS reflects
only steady state instrument uncertainties.

4.d. T,- Low

This Function provides closure of the MSIVs during a SLB or
Inadvertent opening of a SG relief or a safety valve to maintain
at least one unfaulted SG as a heat sink for the reactor and to
limit the mass and energy release to containment.

This Function was discussed as Safeguards Actuation
Function 1.e.

The LCO requires four channels of Tcod - Low to be
OPERABLE in MODES 1 and 2, and in MODE 3 above P-11
when the RCS boron concentration is below that necessary to
meet the SDM requirements at an RCS temperature of 200°F,
with any main steam isolation valve open, when a secondary
side break or stuck open valve could result in the rapid
cooldown of the primary side. Four channels are provided in
each loop to permit one channel to be in trip or bypass
Indefinitely and still ensure no single random failure will disable
this trip Function. In MODE 3 below P-11 and in MODES 4, 5,
and 6, this Function is not needed for accident detection and
mitigation because the cold leg temperature is reduced below
the actuation setpoint.

5. Turbine Trio

The primary Function of the Turbine Trip is to prevent damage to the
turbine due to water in the steam lines. This Function is necessary
in MODES 1 and 2, and 3 above P-11 to mitigate the effects of a
large SLB or a large Feedline Break (FLB). Failure to trip the turbine
following a SLB or FLB can lead to additional mass and energy
being delivered to the steam generators, resulting in excessive
cooldown and additional mass and energy release in containment.
In MODES 3, 4, 5, and 6, the turbine is not in operation and this
function is not required to be OPERABLE.
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This Function is actuated by Steam Generator Water Level - High 2,

by a Safeguards Actuation signal, or manually. The Reactor Trip

Signal also initiates a turbine trip signal whenever a reactor trip (P-4)

is generated.

5.a. Manual Main Feedwater Isolation

The Turbine Trip is also initiated by the Manual Main

Feedwater Control Valve Isolation Function. The requirements

for this Function are the same as the requirements for Manual
Main Feedwater Control Valve Isolation (Function 6.a), but

only apply in MODES 1 and 2. Therefore, the requirements
are not repeated in Table 3.3.2-1, and Function 6.a is
referenced for all requirements.

5.b. Steam Generator Narrow Range Water Level - High 2

This signal provides protection against excessive feedwater
flow by closing the main feedwater control, isolation and

crossover valves, tripping of the main feedwater pumps, and
tripping the turbine. Four channels are provided to permit one

channel to be in trip or bypass indefinitely and still ensure no

single random failure will disable this trip Function. The

transmitters (d/p cells) are located Inside containment.

However, the events which this Function protect against

cannot cause severe environment in containment. Therefore,
the Setpoint reflects only steady state instrument uncertainties.

5.c. Reactor Trip (Function 18.b)

Turbine Trip is also initiated by all functions that initiate

Reactor Trip. The turbine trip function requirements are the

same as the requirements for the Reactor Trip Function, but

only apply in MODES 1 and 2. Therefore, the requirements

are not repeated in Table 3.3.2-1. Instead Function 18.b, P-4

(Reactor Trip), is referenced for all initiating Functions and

requirements.
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6. Main Feedwater Control Valve Isolation

The primary Function of Main Feedwater Control Valve Isolation is to
prevent damage to the turbine due to water in the steam lines and to
stop the excessive flow of feedwater into the SGs. This Function is
actuated by Steam Generator Narrow Range Water Level - High 2,
by a Safeguards Actuation signal, or manually. The Reactor Trip

Signal also initiates closure of the main feedwater control valves

coincident with a low RCS average temperature (T.,) signal
whenever a reactor trip (P-4) is generated.

Closing the Main Feedwater Control Valves on Manual Main
Feedwater Isolation, SG Narrow Range Water Level-High 2, or

Safeguards Actuation is necessary in MODES 1, 2, and 3 to mitigate

the effects of a large SLB or a large FLB. This Function is also

required to be OPERABLE in MODES I and 2 on T,, Low-1
coincident with Reactor Trip (P-4). Failure to close the main
feedwater control valves following a SLB or FLB can lead to

additional mass and energy being delivered to the steam generators,
resulting in excessive cooldown and additional mass and energy

release in containment. Manual main feedwater isolation is required

to be OPERABLE in MODE 4 when the main feedwater control
valves are open. This Function is not applicable in MODE 4 for valve

isolation if the main feedwater line is Isolated. Automatic actuation
on a Steam Generator Narrow Range Water Level - High 2 is

required to be OPERABLE in MODE 4 when the RCS is not being

cooled by the RNS. In MODES 5 and 6, the energy in the RCS and
the steam generators is low and this function is not required to be
OPERABLE.

6.a. Manual Main Feedwater Isolation

Manual Main Feedwater Isolation can be accomplished from

the main control room. There are two switches in the main
control room and either switch can initiate action in both

divisionso close all main and startup feedwater control, - -{ commet [rmk2.6] 8.

isolation and crossover valves, trip all main and startup

feedwater pumps, and trip the turbine.

AP1000 B 3.3.2 - 22 Amendment 0
Revision 19

Page 123 of 206



ENCLOSURE 2
Markups to be incorporated into DCD Revision 19, DCPNRC_003131
AP1000 DCD Tier 2 Chapter 16 Proposed Editorial Changes

ESFAS Instrumentation
B 3.3.2

[commentc nnki4: 8
'., Formatted: Font: 11 pt

APPLICABLE SAFETY ANALYSES, LCOs, and APPLICABILITY (continued) Formatted: Font: 11 pt

6.b. Steam Generator Narrow Range Water Level - High 2

This signal provides protection against excessive feedwater
flow by closing the main feedwater control, isolation and
crossover valves, tripping of the Main Feedwater Pumps, and
tripping the turbine.

Four channels are provided to permit one channel to be in trip
or bypass indefinitely and still ensure no single random failure
will disable this trip Function. The transmitters (d/p cells) are
located inside containment. However, the events which this
Function protect against cannot cause severe environment in
containment. Therefore, the Setpoint reflects only steady state
instrument uncertainties.

6.c. Safeguards Actuation (Function 1)

This Function is also initiated by all Functions that Initiate the
Safeguards Actuation signal. The Main Feedwater Control
Valve Isolation Function requirements are the same as the
requirements for the Safeguards Actuation Function, but do
not apply in MODE 4 with the flow paths isolated. Therefore,
the requirements are not repeated in Table 3.3.2-1. Instead
Function 1 is referenced for all initiating Functions and
requirements. The Safeguards Actuation signal closes all
main feedwater control, isolation and crossover valves, trips all
main feedwater pumps, and trips the turbine.

6.d. Lyn Low-1 Coincident with ReactorTrip (P-4)

This signal provides protection against excessive feedwater
flow by closing the main feedwater control valves. This signal
results from a coincidence of two of the four divisions of
reactor loop average temperature below the Low 1 setpoint
coincident with the P4 permissive. Four channels are
provided to permit one channel to be in trip or bypass
indefinitely and still ensure that no single random failure will
disable this trip Function.
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7. Main Feedwater Pump Trip and Valve Isolation

The primary function of the Main Feedwater Pump Trip and Isolation
is to prevent damage to the turbine due to water in the steam lines
and to stop the excessive flow of feedwater into the SGs. Valve
isolation includes closing the main feedwater isolation and crossover
valves. Isolation of main feedwater is necessary to prevent an
increase in heat removal from the reactor coolant system in the
event of a feedwater system malfunction. Addition of excessive
feedwater causes an increase in core power by decreasing reactor
coolant temperature. This Function is actuated by Steam Generator
Water Level - High 2, by a Safeguards Actuation signal, or manually.
The Reactor Trip Signal also initiates a turbine trip signal whenever a
reactor trip (P-4) is generated.

This Function is necessary in MODES 1, 2, 3, and 4 to mitigate the
effects of a large SLB or a large FLB except T8• Low 2 coincident
with Reactor Trip (P-4) which is required to be OPERABLE in
MODES 1 and 2. Failure to trip the turbine or isolate the main
feedwater system following a SLB or FLB can lead to additional
mass and energy being delivered to the steam generators, resulting
in excessive cooldown and additional mass and energy release in
containment. Manual main feedwater isolation is required to be
OPERABLE in MODE 4 when the main feedwater isolation valves
are open. This Function is not applicable in MODE 4 for valve
isolation if the main feedwater line is isolated. Automatic actuation
on a Steam Generator Narrow Range Water Level - High 2 is
required to be OPERABLE in MODE 4 when the RCS is not being
cooled by the RNS. In MODES 5 and 6, the energy in the RCS and
the steam generators is low and this Function is not required to be
OPERABLE.

7.a. Manual Main Feedwater Isolation

The Main Feedwater Pump Trip and Valve Isolation is also
initiated by the Manual Main Feedwater Control Valve Isolation
Function. The requirements for this Function are the same as
the requirements for Manual Main Feedwater Control Valve
Isolation (Function 6.a). Therefore, the requirements are not
repeated in Table 3.3.2-1, and Function 6.a is referenced for
all requirements.
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7.b. Steam Generator Narrow Range Water Level - High 2

This signal provides protection against excessive feedwater
flow by closing the main feedwater control, isolation and
crossover valves, tripping of the main feedwater pumps, and
tripping the turbine. Four channels are provided to permit one
channel to be in trip or bypass indefinitely and still ensure no
single random failure will disable this trip Function. The

transmitters (d/p cells) are located inside containment.
However, the events which this Function protect against
cannot cause severe environment in containment. Therefore,
the Setpoint reflects only steady state instrument uncertainties.

7.c. Safeguards Actuation (Function 1)

This Function is also initiated by all Functions that initiate the
Safeguards Actuation signal. The Main Feedwater Pump Trip
and Valve Isolation Function requirements are the same as the
requirements for their Safeguards Actuation Function, but do

not apply in MODE 4 with the flow paths isolated. Therefore,
the requirements are not repeated in Table 3.3.2-1. Instead
Function 1 is referenced for all initiating Functions and
requirements. The Safeguards Actuation signal closes all
main feedwater control, isolation and crossover valves, trips all
main feedwater pumps, and trips the turbine.

7.d. T., Low-2 Coincident with Reactor Trip (P-4)

This signal provides protection against excessive feedwater
flow by closing the main feedwater isolation and crossover leg

valves, and tripping of the main feedwater pumps. This signal
results from a coincidence of two out of four divisions of
reactor loop average temperature below the Low 2 setpoint

coincident with the P-4 permissive. Four channels are
provided to permit one channel to be in trip or bypass
indefinitely and still ensure that no single random failure will

disable this trip Function. This Function may be manually
blocked when the pressurizer pressure is below the P-11
setpoint. The block is automatically removed when the
pressurizer pressure is above the P-1I setpoint.
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8. Startup Feedwater Isolation

The primary Function of the Startup Feedwater Isolation is to stop
the excessive flow of feedwater into the SGs. This Function is
necessary in MODES 1, 2, 3, and 4 to mitigate the effects of a large
SLB or a large FLB. Failure to isolate the startup feedwater system
following a SLB or FLB can lead to additional mass and energy
being delivered to the steam generators, resulting in excessive
cooldown and additional mass and energy release in containment.

Startup feedwater isolation must be OPERABLE in MODES 1, 2, 3,
and 4 when there is significant mass and energy in the RCS and the
steam generators. This Function is not applicable in MODE 4 when
the startup feedwater flow paths are isolated. In MODES 5 and 6,
the energy in the RCS and the steam generators is low and this
Function is not required to be OPERABLE.

8.a. Steam Generator (SG) Narrow Range Water Level - High 2

If steam generator narrow range level reaches the High 2
setpoint in either steam generator, then all startup feedwater
control and isolation valves are closed and the startup
feedwater pumps are tripped. Four channels are provided in
each steam generator to permit one channel to be in trip or
bypass indefinitely and still ensure no single random failure will
disable this trip Function.

8.b. T Low

This Function closes the startup feedwater control and
isolation valves and trips the startup feedwater pumps if
reactor coolant system cold leg temperature is below the
Tr~d setpoint in any loop. Startup feedwater isolation on this
condition may be manually blocked when the pressurizer
pressure is below the P-11 setpoint. This function is
automatically unblocked when the pressurizer pressure is
above the P-11 setpoint with the RCS boron concentration
below that necessary to meet the SDM requirements at an
RCS temperature of 200°F. Four channels are provided in
each loop to permit one channel to be in trip or bypass
indefinitely and still ensure no single random failure will disable
this trip Function.
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8.c. Manual Main Feedwater Control Valve Isolation (Function 6.a)

The Startup Feedwater Isolation is also initiated by the Manual
Main Feedwater Control Valve Isolation Function. The
requirements for this Function are the same as the
requirements for the Manual Main Feedwater Control Valve
Isolation (Function 6.a). Therefore, the requirements are not
repeated in Table 3.3.2-1, and Function 6.a is referenced for
all requirements.

8.d. Steam Generator Narrow Range Level - High Coincident with
Reactor Trip (P-4)

If steam generator narrow range level reaches the High
setpoint in either steam generator coincident with a Reactor
Trip (P-4), then all startup feedwater control and isolation
valves are closed and the startup feedwater pumps are
tripped. Four channels are provided in each steam generator
to permit one channel to be in trip or bypass indefinitely and
still ensure no single random failure will disable this function.

9. ADS Staages 1. 2. & 3 Actuation

The Automatic Depressurization System (ADS) provides a
sequenced depressurization of the reactor coolant system to allow
passive injection from the CMTs, accumulators, and the
in-containment refueling water storage tank (IRWST) to mitigate the
effects of a LOCA. The depressurlzation is accomplished in four
stages, with the first three stages discharging into the IRWST and
the last stage discharging into containment. Each of the first three
stages consists of two parallel paths with each path containing an
isolation valve and a depressurization valve.

The first stage isolation valves open on any ADS Stages 1, 2, and 3
actuation. The first stage depressurization valves are opened
following a preset time delay after the actuation of the isolation
valves. The second stage isolation valves are opened following a
preset time delay after actuation of the first stage depressurization
valves open. The second stage depressurization valves are opened
following a preset time delay after the second stage Isolation valves
are actuated, similar to stage one. Similar to the second stage, the
third stage Isolation valves are opened following a preset time delay
after the actuation of the second stage depressurization valves. The
third stage depressurization valves are opened following a preset
time delay after the third stage isolation valves are actuated.
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9.a. Manual Initiation

The first stage depressurization valves open on manual
actuation. Any ADS Stages 1, 2, and 3 actuation also actuates
PRHR and trips all reactor coolant pumps. The operator can
initiate an ADS Stages 1, 2, and 3 actuation from the main
control room by simultaneously actuating two ADS actuation
devices in the same set. There are two sets of two switches
each in the main control room. Simultaneously actuating the
two devices in either set will actuate ADS Stages 1, 2, and 3.

This Function must be OPERABLE in MODES 1, 2, 3, and 4.
This Function must also be OPERABLE in MODES 5 and 6
when the required ADS valves are not open, and in MODE 6
with the upper internals in place. The required ADS valves or
equivalent relief area are specified in LCO 3.4.12, ADS -
Shutdown, RCS Intact and LCO 3.4.13, ADS - Shutdown, RCS
Open.

9.b. CMT Level - Low 1 Coincident with CMT Actuation

This Function ensures continued passive injection or borated
water to the RCS following a small break LOCA. ADS
Stages 1, 2 and 3 actuation is initiated when the CMT Level
reaches its Low 1 Setpoint coincident with any CMT Actuation
signal (Function 2). Four channels are provided in each CMT
to permit one channel to be in trip or bypass indefinitely and
still ensure no single random failure will disable this trip
Function.

The ADS Stages 1, 2, and 3 Actuation Function requirements
are the same as the requirements discussed in Function 2
(CMT Actuation). Therefore, the requirements are not
repeated in Table 3.3.2-1. Instead Function 2 is referenced for
all initiating functions and requirements. This Function must
be OPERABLE in MODES 1, 2, 3, and 4.

This Function must also be OPERABLE in MODE 5 with
pressurizer level >_20% and the required ADS valves not open.
The required ADS valves or equivalent relief area are specified
in LCO 3.4.12, ADS - Shutdown, RCS Intact and LCO 3.4.13,
ADS - Shutdown, RCS Open. In MODE 5, only one CMT is
required to be OPERABLE in accordance with LCO 3.5.3,
CMTs - Shutdown, RCS Intact; therefore, CMT level channels
are only required on an OPERABLE CMT.
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10. ADS Stage 4 Actuation

The ADS provides a sequenced depressurization of the reactor
coolant system to allow passive injection from the CMTs,
accumulators, and the IRWST to mitigate the effects of a LOCA. The
depressurization is accomplished in four stages, with the first three

stages discharging into the IRWST and the fourth stage discharging
into containment.

The fourth stage of the ADS consists of four parallel paths. Each of
these paths consists of a normally open isolation valve and a
depressurization valve. The four paths are divided Into two groups
with two paths in each group. Within each group, one path is
designated to be substage A and the second path is designated to be
substage B.

The substage A depressurization valves are opened following a
preset time delay after the substage A isolation valve confirmatory
open signal. The sequence is continued with substage B. A

confirmatory open signal is provided to the substage B isolation
valves following a preset time delay after the substage A
depressurization valve has been opened. The signal to open the
substage B depressurization valve is provided following a preset time
delay after the substage B Isolation valves confirmatory open signal.

1 0.a. Manual Initiation Coincident with RCS Wide Range Pressure -
Low or ADS Stages 1. 2. and 3 Actuation (Function 9)

The fourth stage depressurization valves open on manual
actuation. The operator can initiate Stage 4 of ADS from the
main control room. There are two sets of two switches each in
the main control room. Actuating the two switches in either set
will actuate all 4th stage ADS valves. This manual actuation is
interlocked to actuate with either the low RCS pressure signal
or with the ADS Stages 1, 2, & 3 actuation (Function 9).
These interlocks minimize the potential for inadvertent
actuation of this Function. This interlock with Function 9
allows manual actuation of this Function if automatic or
manual actuation of the ADS Stages 1, 2, & 3 valves fails to
depressurize the RCS due to common-mode failure. This
consideration Is Important in PRA modeling to improve the
reliability of reducing the RCS pressure following a small
LOCA or transient event. This Function must be OPERABLE
in MODES 1, 2, 3, and 4. This Function must also be
OPERABLE in MODES 5 and 6 when the required ADS valves
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are not open, and in MODE 6 with the upper internals in place.
The required ADS valves or equivalent relief area are specified
in LCO 3.4.12, ADS - Shutdown, RCS Intact and LCO 3.4.13,
ADS - Shutdown, RCS Open.

1 O.b. CMT Level - Low 2 Coincident with RCS Wide Ran-ge
Pressure - Low

The fourth stage depressurization valves open on CMT
Level - Low 2 in two-out-of-four channels in either CMT.
Actuation of the fourth stage depressurization valves Is
interlocked with the third stage depressurization signal such
that the fourth stage is not actuated unless the third stage has
been previously actuated following a preset time delay.
Actuation of the fourth stage ADS valves are further
interlocked with a low RCS pressure signal such that the ADS
Stage 4 actuation is not actuated unless the RCS pressure is
below a predetermined setpoint. Four channels of CMT level
are provided to permit one channel to be in trip or bypass
indefinitely and still ensure no single random failure will disable
this trip Function. This Function must be OPERABLE in
MODES 1, 2, 3, and 4. This Function must also be
OPERABLE in MODE 5 when the required ADS valves are not
open and with the pressurizer level ý_20%. The required ADS
valves or equivalent relief area are specified in LCO 3.4.12,
ADS - Shutdown, RCS Intact and LCO 3.4.13, ADS -
Shutdown, RCS Open. In MODE 5, only one CMT is required
to be OPERABLE in accordance with LCO 3.5.3, CMTs -
Shutdown, RCS Intact; therefore, CMT level channels are only
required on an OPERABLE CMT.

1.c. Coincident RCS Loop 1 and 2 Hot Leg Level - Low

A signal to automatically open the ADS Stage 4 is also
generated when coincident loop I and 2 reactor coolant
system hot leg level indication decreases below an
established setpoint for a duration exceeding an adjustable
time delay. This Function is required to be OPERABLE in
MODE 4 with the RCS being cooled by the RNS. This
Function is also required to be OPERABLE in MODE 5 and in
MODE 6 when the required ADS valves are not open. The
required ADS valves or equivalent relief area are specified in
LCO 3.4.12, ADS - Shutdown, RCS Intact and LCO 3.4.13,
ADS - Shutdown, RCS Open.
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11. Reactor Coolant Pump Trip

Reactor Coolant Pump (RCP) Trip allows the passive injection of
borated water into the RCS. Injection provides RCS makeup water
and boration during transients or accidents when the normal makeup
supply from the CVS is lost or insufficient. Two tanks provide
passive injection of borated water by gravity when the reactor
coolant pumps are tripped. CMT Injection mitigates the effects of
high energy line breaks by adding primary side water to ensure
maintenance or recovery of reactor vessel water level following a
LOCA, and by borating to ensure recovery or maintenance of
SHUTDOWN MARGIN following a steam line break. RCP trip on
high bearing water temperature protects the RCP coast down. A
high bearing water temperature trip signal will result in the tripping of
all the RCPs. RCP trip is actuated by High RCP bearing water
temperature, ADS Stages 1, 2, and 3 Actuation (Function 9), Manual
CMT Actuation (Function 2.a), Pressurizer Water Level - Low 2, and
Safeguards Actuation (Function 1).

11.a. ADS Stage 1, 2. and 3Actuation (Function 9)

The RCPs are tripped any time ADS Stage 1, 2, and 3
actuation is initiated. The RCP trip Function requirements
for the ADS Stage 1, 2, and 3 actuation are the same as the
requirements for the ADS Function. Therefore, the
requirements are not repeated in Table 3.3.2-1. Instead
Function 9 is referenced for all initiating functions and
requirements.

11.b. Reactor Coolant Pump Bearing Water Temperature - High

The RCPs are tripped if two-out-of-four sensors on any RCP
indicate high bearing water temperature. This Function is
required to be OPERABLE in MODES 1 and 2. Four channels
are provided to permit one channel to be in trip or bypass
indefinitely and still ensure no single random failure will disable
this trip Function.

11.c. Manual CMT Actuation (Function 2.a)

RCP trip is also initiated by the manual CMT actuation
Function. The RCP trip Function requirements are the same
as the requirements for the manual CMT actuation Function.
Therefore, the requirements are not repeated in Table 3.3.2-1,
and Function 2.a is referenced for all requirements.
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11 .d. Pressurizer Water Level - Low 2

The RCPs are tripped when the pressurizer water level
reaches its Low 2 setpoint. This signal results from the
coincidence of pressurizer water level below the Low 2
setpoint in any two-of-four divisions. This Function is required
to be OPERABLE in MODES 1, 2, 3, and 4. This Function is
also required to be OPERABLE In MODE 5 with pressurizer
level -20%, when the RCS is not being cooled by the RNS.
This Function can be manually blocked when the pressurizer
water level is below the P-12 setpoint. This Function is
automatically unblocked when the pressurizer water level is
above the P-1 2 setpoint.

11.e. Safe-guards Actuation (Function 1)

This Function is also initiated by all Functions that initiated the
Safeguards Actuation signal. The requirements for the reactor
trip Functions are the same as the requirements for the
Safeguards Actuation Function. Therefore, the requirements
are not repeated in Table 3.3.2.1. Instead, Function 1 is
referenced for all initiating Functions and requirements.

12. Passive Containment Coolinq Actuation

The Passive Containment Cooling System (PCS) transfers heat from
the reactor containment to the environment. This Function is
necessary to prevent the containment design pressure and
temperature from being exceeded following any postulated DBA
(such as LOCA or SLB). Heat removal is initiated automatically in
response to a Containment Pressure - High 2 signal or manually.

A Passive Containment Cooling Actuation signal initiates water flow
by gravity by opening the isolation valves. The water flows onto the
containment dome, wetting the outer surface. The path for natural
circulation of air along the outside walls of the containment structure
is always open.

The LCO requires this Function to be OPERABLE in MODES 1, 2, 3,
and 4 when the potential exists for a DBA that could require the
operation of the Passive Containment Cooling System. In MODES 5
and 6, with decay heat more than 6.0 MWt, manual initiation of
the PCS provides containment heat removal. Section B 3.6.7,
Applicability, provides the basis for the decay heat limit.
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12.a. Manual Initiation

The operator can initiate Containment Cooling at any time
from the main control room by actuating either of the two
containment cooling actuation switches. There are two

switches in the main control room, either of which will actuate
containment cooling in all divisions. Manual Initiation of
containment cooling also actuates containment isolation.

12.b. Containment Pressure - High 2

This signal provides protection against a LOCA or SLB Inside
containment. Four channels are provided to permit one
channel to be in trip or bypass indefinitely and still ensure no
single random failure will disable this trip Function.

The transmitters and electronics are located outside
containment; thus, they will not experience harsh
environmental conditions. The Containment Pressure - High 2
setpoint has been specified as low as reasonable, without
creating potential for spurious trips during normal operations,
consistent with the TMI action item (NUREG-0933,
Item I1.E.4.2) guidance.

13. PRHR Heat Exchanger Actuation

The PRHR Heat Exchanger (HX) provides emergency core decay
heat removal when the Startup Feedwater System is not available to
provide a heat sink. PRHR is actuated when the discharge valves
are opened in response to Steam Generator Narrow Range (NR)
Level - Low coincident with Startup Feedwater Flow - Low, Steam
Generator Wide Range (WR) Level - Low, ADS Stages 1, 2, and 3
Actuation, CMT Actuation, Pressurizer Water Level - High 3, or
Manual Initiation.

13.a. Manual Initiation

Manual PRHR actuation is accomplished by either of two
switches in the main control room. Either switch actuates all
four ESFAC Divisions.

This Function is required to be OPERABLE In MODES 1, 2, 3,
and 4, and MODE 5 with the RCS pressure boundary intact.
This ensures that PRHR can be actuated in the event of a loss
of the normal heat removal systems.
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13.b. Steam Generator Narrow Range Level - Low
Coincident with Startuo Feedwater Flow - Low

PRHR is actuated when the Steam Generator Narrow Range
Level reaches its low setpoint coincident with an indication of
low Startup Feedwater Flow.

The LCO requires four channels per steam generator to be
OPERABLE to satisfy the requirements with a two-out-of-four
logic. Four channels are provided to permit one channel to be
in trip or bypass indefinitely and still ensure no single random
failure will disable this trip Function. The Setpoint reflects both
steady state and adverse environmental instrument
uncertainties as the detectors provide protection for an event
that results in a harsh environment.

Startup Feedwater Flow - Low uses a one-out-of-two logic on
each of the two startup feedwater lines. This Function is
required to be OPERABLE in MODES 1, 2, and 3 and in
MODE 4 when the RCS is not being cooled by the Normal
Residual Heat Removal System (RNS). This ensures that
PRHR can be actuated in the event of a loss of the normal
heat removal systems. In MODE 4 when the RCS is being

cooled by the RNS, and in MODES 5 and 6, the SGs are not
required to provide the normal RCS heat sink. Therefore,
startup feedwater flow is not required, and PRHR actuation on
low startup feedwater flow is not required.

13.c. Steam Generator Wide Ran-ue Level - Low

PRHR is also actuated when the SG Wide Range Level
reaches its Low Setpoint. There are four wide range level
channels for each steam generator and a two-out-of-four logic
is used. Four channels are provided to permit one channel to
be in trip or bypass indefinitely and still ensure no single
random failure will disable this trip Function. This Function is
required to be OPERABLE in MODES 1, 2, and 3 and in
MODE 4 when the RCS is not being cooled by the RNS. This
ensures that PRHR can be actuated in the event of a loss of
the normal heat removal systems. In MODE 4 when the RCS
is being cooled by the RNS, and in MODES 5 and 6, the SGs
are not required to provide the normal RCS heat sink.
Therefore, SG Wide Range Level is not required, and PRHR
actuation on low wide range SG level is not required.
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13.d. ADS Stages 1. 2, and 3 Actuation

PRHR is also actuated any time ADS Stages 1, 2, and 3
Actuation is initiated. The PRHR actuation Function
requirements for the ADS Stages 1, 2, and 3 actuation are the
same as the requirements for the ADS Stages 1, 2, and 3
Actuation Function, but only in MODES 2, 3, and 4, and in
MODE 5 with the RCS pressure boundary intact.

13.e. CMT Actuation (Function 2)

PRHR is also actuated by all the Functions that actuate CMT
injection. Therefore, the requirements are not repeated in
Table 3.3.2-1. Instead, Function 2 (CMT Actuation) is
referenced for all initiating functions and requirements.

13.f. Pressurizer Water Level - High 3

PRHR is actuated when the pressurizer water level reaches its
High 3 setpoint. This signal provides protection against a
pressurizer overfill following an inadvertent core makeup tank
actuation with consequential loss of offsite power. This
Function is automatically unblocked when RCS pressure is
above the P-19 setpoint. This Function is required to be
OPERABLE in MODES 1, 2, and 3, and in MODE 4 when the
RCS is not being cooled by the RNS and above the P-1 9
(RCS pressure) interlock. This Function is not required to be
OPERABLE in MODES 5 and 6 because it is not required to
mitigate DBA in these MODES.

14. Steam Generator Blowdown Isolation

The primary Function of the steam generator blowdown isolation is
to ensure that sufficient water inventory is present in the steam
generators to remove the excess heat being generated until the
decay heat has decreased to within the PRHR HX capability.

This Function closes the isolation valves of the Steam Generator
Blowdown System in both steam generators when a signal is
generated from the PRHR HX Actuation or Steam Generator Narrow
Range Water Level - Low. This Function is required to be
OPERABLE in MODES 1, 2, and 3, and in MODE 4 when the RCS Is
not being cooled by the RNS. This Function is not required to be
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OPERABLE in MODE 4 if the steam generator blowdown line is
isolated.

14.a. PRHR Heat Exchanger Actuation (Function 13)

Steam Generator Blowdown Isolation is also initiated by all
Functions that initiate PRHR actuation. The Steam Generator
Blowdown Isolation requirements for these Functions are the
same as the requirements for the PRHR Actuation. Therefore,
the requirements are not repeated in Table 3.3.2-1. Instead,
Function 13, PRHR HX Actuation, is referenced for all initiating
Functions and requirements.

14.b. Steam Generator Narrow Rance Level - Low

The Steam Generator Blowdown isolation is actuated when
the Steam Generator Narrow Range Level reaches its Low
Setpoint.

The LCO requires four channels per steam generator to be
OPERABLE to satisfy the requirements with a two-out-of-four
logic. Four channels are provided to permit one channel to be
in trip or bypass indefinitely and still ensure no single random
failure will disable this trip Function. Setpoint reflects both
steady state and adverse environmental instrument
uncertainties as the detectors provide protection for an event
that results in a harsh environment.

15. Boron Dilution Block

The block of boron dilution is accomplished by closing the CVS
suction valves to demineralized water storage tanks, and aligning the
boric acid tank to the CVS makeup pumps. This Function is
actuated by Source Range Neutron Flux Doubling and Reactor Trip.

15.a. Source Ran-qe Neutron Flux Doubling

A signal to block boron dilution in MODES 2 or 3, when not
critical or during an intentional approach to criticality, and
MODES 4 or 5 is derived from source range neutron flow
increasing at an excessive rate (source range flux doubling).
This Function is not applicable in MODES 4 and 5 if the
demineralized water makeup flow path is isolated. The source
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range neutron detectors are used for this Function. The LCO
requires four divisions to be OPERABLE. There are four
divisions and two-out-of-four logic is used. On a coincidence
of excessively increasing source range neutron flux in two of
the four divisions, demineralized water is isolated from the
makeup pumps and reactor coolant makeup is isolated from
the reactor coolant system to preclude a boron dilution event.
In MODE 6, a dilution event is precluded by the requirement in
LCO 3.9.2 to close, lock and secure at least one valve in each
unborated water source flow path.

15.b. Reactor Trip (Function 18.b)

Demineralized Water Makeup Is also Isolated by all the
Functions that initiate a Reactor Trip. The isolation
requirements for these Functions are the same as the
requirements for the Reactor Trip Function. Therefore, the
requirements are not repeated in Table 3.3.2-1. Instead
Function 18.b, (P-4 Reactor Trip Breakers), is referenced for
all initiating Functions and requirements.

16. Chemical Volume and Control System Makeup Line Isolation

The CVS makeup line is isolated following certain events to prevent
overfilling of the RCS. In addition, this line is isolated on High 2
containment radioactivity to provide containment isolation following
an accident. This line is not isolated on a containment isolation
signal, to allow the CVS makeup pumps to perform their defense-in-
depth functions. However, if very high containment radioactivity
exists (above the High 2 setpoint) this line is isolated.

A signal to isolate the CVS is derived from two-out-of-four high
steam generator levels on either steam generator, two-out-of-four
channels of pressurizer level indicating high or two-out-of-four
channels of containment radioactivity indicating high. Four channels
are provided to permit one channel to be in trip or bypass indefinitely
and still ensure no single random failure will disable this trip
Function.
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16.a. Steam Generator Narrow Range Water Level - High 2

Four channels of steam generator level are provided for each
steam generator. Two-out-of-four channels on either steam
generator indicating level greater than the setpoint will close
the isolation valves for the CVS. This Function prevents
adding makeup water to the RCS during a SGTR. This
Function is required to be OPERABLE in MODES 1, 2, 3,
and 4 with the ROS not being cooled by the RNS. This
Function is not applicable in MODES 3 and 4 if the CVS
makeup flow path is isolated. This Function is not required to
be OPERABLE in MODES 5 and 6 because the RCS pressure
and temperature are reduced and a steam generator tube
rupture event is not credible.

16.b. Pressurizer Water Level - High 1 Coincident with Safeguards
Actuation

Four channels of pressurizer level are provided on the
pressurizer. Two-out-of-four channels on indicating level
greater than the High 1 setpoint coincident with a Safeguards
Actuation signal (Function 1) will close the containment
isolation valves for the CVS. This Function prevents the
pressurizer level from reaching a level that could lead to water
relief through the pressurizer safety valves during some DBAs.
This Function is required to be OPERABLE in MODES 1, 2,
and 3. This function is not required to be OPERABLE in
MODES 4, 5, and 6, because it is not required to mitigate a
DBA in these MODES. This Function is not applicable in
MODE 3, if the CVS makeup flow path is isolated.

16.c. Pressurizer Water Level - High 2

A signal to close the CVS isolation valves is generated on
Pressurizer Water Level - High 2. This Function results from
the coincidence of pressurizer level above the High 2 setpoint
in any two of the four divisions. This Function is automatically
blocked when the pressurizer pressure is below the P-11
permissive setpoint to permit pressurizer water solid conditions
with the plant cold and to permit level makeup during plant
cooldowns. This Function is automatically unblocked when
RCS pressure is above the P-1 9 setpoint. This Function Is
required to be OPERABLE in MODES 1, 2, and 3 and in
MODE 4 when the RCS is not being cooled by the RNS. This
Function is not required to be OPERABLE in MODE 4 if the
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CVS makeup flow path is isolated. This Function is not
required to be OPERABLE in MODES 5 and 6 because it is
not required to mitigate a DBA In these MODES.

16.d. Containment Radioactivity - High 2

Four channels of Containment Radioactivity - High 2 are
required to be OPERABLE in MODES 1, 2, and 3 when the
potential exists for a LOCA, to ensure that the radioactivity
inside containment is not released to the atmosphere. This

Function is not required to be OPERABLE in MODE 3 if the
associated flow path is isolated. This signal results from the
coincidence of containment radioactivity above the High 2
Setpoint in any two of the four divisions. These Functions are
not required to be OPERABLE in MODES 4, 5, and 6 because
there is no credible release of radioactivity into the
containment in these MODES that would result in a High 2
actuation.

16.e Manual Initiation

Manual Chemical Volume Control System Makeup Isolation Is
actuated by either of two switches in the main control room.
Either switch closes Chemical Volume Control System Makeup
valves. The LCO requires two switches to be OPERABLE.

16.f. Source Range Neutron Flux Doubling (Function 15.a)

Chemical Volume Control System Makeup Isolation is
actuated by the Source Range Neutron Flux Doubling
Function. The Source Range Neutron Flux Doubling Function
requirements are the same as the requirements for Boron
Dilution Block Function 15.a, Source Range Neutron Flux
Doubling. Therefore, the requirements are not repeated in
Table 3.3.2-1, and Function 15.a is referenced for all
requirements.

16.g. Steam Generator Narrow Range Water Level - High
Coincident with Reactor Trip (P-4)

Four channels of steam generator level are provided for each
steam generator. Two-out-of-four channels on either steam
generator indicating level greater than the setpoint will close
the isolation valves for the CVS. This Function prevents
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adding makeup water to the RCS during an SGTR. This
Function is required to be OPERABLE in MODES 1, 2, 3,
and 4 with the RCS not being cooled by the RNS. This
Function is not applicable in MODES 3 and 4 if the CVS
makeup flow path is isolated. This Function is not required to
be OPERABLE in MODES 5 and 6 because the RCS pressure
and temperature are reduced and a steam generator tube
rupture event is not credible.

17. Normal Residual Heat Removal System Isolation

The RNS suction line is isolated by closing the containment isolation
valves on High 2 containment radioactivity to provide containment
isolation following an accident. This line is isolated on a safeguards
actuation signal. However, the valves may be reset to permit the
RNS pumps to perform their defense-in-depth functions post
accident. Should a high containment radiation signal (above the
High 2 setpoint) develop following the containment isolation signal,
the RNS valves would re-close. A high containment radiation signal
is indicative of a high RCS source term and the valves would
re-close to assure offsite doses do not exceed regulatory limits.

17.a. Containment Radioactivity - Hi-gh 2

A signal to isolate the normal residual heat removal system is
generated from the coincidence of containment radioactivity
above the High 2 setpoint in two-out-of-four channels. Four
channels._tqontainment Radioactivity --High_ 2 arý eqyired to.. - - comment [rmk2,-: 8
be OPERABLE in MODES 1, 2, and 3 when the potential
exists for a LOCA, to ensure that the radioactivity inside
containment is not released to the atmosphere. This Function
is not required to be OPERABLE in MODE 3 if the RNS
suction line is isolated. These Functions are not required to be
OPERABLE in MODES 4, 5, and 6 because no DBA that could
release radioactivity into the containment is considered
credible in these MODES.

17.b. Safeguards Actuation (Function 1)

This Function is also initiated by all Functions that initiated the
Safeguards Actuation signal. The requirements to isolate the
normal residual heat removal system are the same as the
requirements for the Safeguards Actuation Function.
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Therefore, the requirements are not repeated in Table 3.3.2.1.
Instead, Function 1 is referenced for all initiating Functions and
requirements.

17.c Manual Initiation

The operator can Initiate RNS isolation at any time from the
control room by simultaneously actuating two switches in the
same actuation set. Because an inadvertent actuation of RNS
isolation could have serious consequences, two switches must
be actuated simultaneously to Initiate isolation. There are
two sets of two switches in the control room. Simultaneously
actuating the two switches in either set will isolate the RNS in
the same manner as the automatic actuation signal. Two
Manual Initiation switches in each set are required to be
OPERABLE t6 ensure no single failure disables the Manual
Initiation Function.

18. ESFAS Interlocks

To allow some flexibility in unit operations, several interlocks are
included as part of the ESFAS. These interlocks permit the operator
to block some signals, automatically enable other signals, prevent
some actions from occurring, and cause other actions to occur. The
interlock Functions backup manual actions to ensure bypassable
Functions are in operation under the conditions assumed in the
safety analyses.

1 8.a. Reactor Trip Breaker Open, P-3

The P-3 interlock is provided to permit the block of automatic
Safeguards Actuation after a predetermined time interval
following automatic Safeguards Actuation.

The reactor trip breaker position switches that provide input to
the P-3 interlock only function to energize or de-energize
(open or close) contacts. Therefore, this Function does not
have an adjustable trip setpoint.

18.b. Reactor Trip. P-4

There are eight reactor trip breakers with two breakers in each
division. The P-4 interlock is enabled when the breakers in
two-out-of-four divisions are open. Additionally, the P-4
interlock is enabled by all Automatic Reactor Trip Actuations.
The Functions of the P-4 interlock are:
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* Trip the main turbine

" Block boron dilution

Isolate main feedwater coincident with low reactor coolant
temperature (This function Is not assumed in safety
analysis therefore, It is not included in the technical
specifications.)

The reactor trip breaker position switches that provide input to
the P-4 interlock only function to energize or de-energize or
open or close contacts. Therefore, this Function has no
adjustable trip setpoint.

This Function must be OPERABLE in MODES 1, 2, and 3
when the reactor may be critical or approaching criticality. This
Function does not have to be OPERABLE in MODE 4, 5, or 6
to trip the main turbine, because the main turbine is not in
operation.

The P-4 Function does not have to be OPERABLE in MODE 4
or 5 to block boron dilution, because Function 15.a, Source
Range Neutron Flux Doubling, provides the required block. In
MODE 6, the P-4 interlock with the Boron Dilution Block
Function is not required, since the unborated water source
flow path isolation valves are locked closed in accordance with
LCO 3.9.2.

18.c. Intermediate Range Neutron Flux, P-6

The Intermediate Range Neutron Flux, P-6 interlock is
actuated when the respective NIS intermediate range channel
increases to approximately one decade above the channel
lower range limit. Below the setpoint, the P-6 interlock
automatically unblocks the flux doubling function, permitting
the block of boron dilution. Normally, this Function is blocked
by the main control room operator during reactor startup. This
Function is required to be OPERABLE in MODE 2.

18.d. Pressurizer Pressure, P-11

The P-11 interlock permits a normal unit cooldown and
depressurization without Safeguards Actuation or main steam
line and feedwater isolation. With pressurizer pressure
channels less than the P-11 setpoint, the operator can
manually block the Pressurizer pressure - Low, Steam Line
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Pressure - Low, and Tc.1d - Low Safeguards Actuation signals
and the Steam Line Pressure - Low and T=•1d - Low steam line
isolation signals. When the Steam Line Pressure - Low is
manually blocked, a main steam isolation signal on Steam Line
Pressure-Negative Rate - High is enabled. This provides
protection for an SLB by closure of the main steam isolation
valves. Manual block of feedwater isolation on Tav - Low 1,
Low 2, and Tw•d - Low is also permitted below P-11. With
pressurizer pressure channels _P-1 1 setpoint, the Pressurizer
Pressure - Low, Steam Line Pressure - Low, and Twid - Low
Safeguards Actuation signals and the Steam Line Pressure
Low and Tcoid - Low steam line Isolation signals are
automatically enabled. The feedwater isolation signals on
Tord - Low, Taw - Low 1 and Low 2 are also automatically
enabled above P-11. The operator can also enable these
signals by use of the respective manual reset buttons. When
the Steam Line Pressure - Low and T.od - Low steam line
isolation signals are enabled, the main steam isolation on
Steam Line Pressure-Negative Rate - High is disabled. The
Setpoint reflects only steady state instrument uncertainties.

This Function must be OPERABLE in MODES 1, 2, and 3 to
allow an orderly cooldown and depressurization of the unit
without the Safeguards Actuation or main steam or feedwater
isolation. This Function does not have to be OPERABLE in
MODE 4, 5, or 6, because plant pressure must already be
below the P-11 setpoint for the requirements of the heatup and
cooldown curves to be met.

18.e. Pressurizer Level, P-12

The P-12 interlock is provided to permit midloop operation
without core makeup tank actuation, reactor coolant pump trip,
CVS letdown isolation, or purification line isolation. With
pressurizer level channels less than the P-1 2 setpoint, the
operator can manually block low pressurizer level signal used
for these actuations. Concurrent with blocking CMT actuation
on low pressurizer level, ADS 4th Stage actuation on Low 2
RCS hot leg level is enabled. Also CVS letdown isolation on
Low I RCS hot leg level is enabled. When the pressurizer
level is above the P-1 2 setpoint, the pressurizer level signal is
automatically enabled and a confirmatory open signal is issued
to the isolation valves on the CMT cold leg balance lines. This
Function is required to be OPERABLE in MODES 1, 2, 3, 4, 5,
and 6.
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18.f. RCS Pressure, P-19

The P-19 interlock is provided to permit water solid conditions
(i.e., when the pressurizer water level is >92%) in lower
MODES without automatic isolation of the CVS makeup
pumps. With RCS pressure below the P-1 9 setpoint, the
operator can manually block CVS isolation on High 2
pressurizer water level, and block Passive RHR actuation and
Pressurizer Heater Trip on High 3 pressurizer water level.
When RCS pressure is above the P-19 setpoint, these
Functions are automatically unblocked. This Function is
required to be OPERABLE IN MODES 1, 2, 3, and 4 with the
RCS not being cooled by the RNS. When the RNS is cooled
by the RNS, the RNS suction relief valve provides the required
overpressure protection (LCO 3.4.14).

19. Containment Air Filtration System Isolation

Some DBAs such as a LOCA may release radioactivity into the
containment where the potential would exist for the radioactivity to be
released to the atmosphere and exceed the acceptable site dose
limits. Isolation of the Containment Air Filtration System provides
protection to prevent radioactivity inside containment from being
released to the atmosphere.

19.a. Containment Radioactivity - High 1

Three channels of Containment Radioactivity - High 1 are
required to be OPERABLE in MODES 1, 2, 3, and 4 with the
RCS not being cooled by the RNS, when the potential exists
for a LOCA, to protect against radioactivity inside containment
being released to the atmosphere. These Functions are not
required to be OPERABLE in MODE 4 with the RCS being
cooled by the RNS or MODES 5 and 6, because any DBA
release of radioactivity into the containment in these MODES
would not require containment isolation.

19.b. Containment Isolation (Function 3)

Containment Air Filtration System Isolation is also initiated by
all Functions that initiate Containment Isolation. The
Containment Air Filtration System Isolation requirements for
these Functions are the same as the requirements for the
Containment Isolation. Therefore, the requirements are not
repeated in Table 3.3.2-1. Instead, Function 3, Containment
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Isolation, is referenced for initiating Functions and
requirements.

20. Main Control Room Isolation and Air Supply Initiation

Isolation of the main control room and initiation of the air supply
provides a protected environment from which operators can control
the plant following an uncontrolled release of radioactivity. This
Function 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 fuel handling accident, or other
DBA.

20.a. Control Room Air Supply Radiation - High 2

Two radiation monitors are provided on the main control room
air intake. If either monitor exceeds the High 2 setpoint,
control room isolation is actuated.

21. Auxiliary Spray and Purification Line Isolation

The CVS maintains the RCS fluid purity and activity level within
acceptable limits. The CVS purification line receives flow from the
discharge of the RCPs. The CVS also provides auxiliary spray to the
pressurizer. To preserve the reactor coolant pressure in the event of
a break in the CVS loop piping, the purification line and the auxiliary
spray line are isolated on a pressurizer water level Low 1 setpoint.
This helps maintain reactor coolant system inventory.

21 .a. Pressurizer Water Level - Low 1

A signal to isolate the purification line and the auxiliary spray
line Is generated upon the coincidence of pressurizer level
below the Low 1 setpoint in any two-out-of-four divisions. This
Function is required to be OPERABLE in MODES 1 and 2 to
help maintain RCS inventory. In MODES 3, 4, 5, and 6, this
Function is not needed for accident detection and mitigation.

21 .b. Manual Chemical Volume Control System Makeup Isolation
(Function 16.e)

The Auxiliary Spray and Purification Line Isolation is also
initiated by the Manual Chemical Volume Control System
Makeup Isolation Function. The requirements for this Function
are the same as the requirements for Manual Chemical
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Volume Control System Makeup Isolation (Function 16.e), but
only apply in MODES 1 and 2. Therefore, the requirements
are not repeated in Table 3.3.2-1, and Function 16.e is
referenced for all requirements.

22. IRWST Injection Line Valve Actuation

The PXS provides core cooling by gravity injection and recirculation
for decay heat removal following an accident. The IRWST has two
injection flow paths. Each injection path includes a normally open
motor operated isolation valve and two parallel lines, each isolated
by one check valve and one squib valve In series. Manual initiation
or automatic actuation on an ADS Stage 4 actuation signal or a
coincident RCS Loops 1 and 2 Hot Leg Level-Low will generate a
signal to open the IRWST injection line and actuate IRWST injection.

22.a. Manual Initiation

The operator can open IRWST injection line valves at any time
from the main control room by actuating two IRWST injection
actuation switches in the same actuation set. There are two
sets of two switches each in the main control room. This
Function is required to be OPERABLE in MODES 1, 2, 3, 4, 5,
and 6.

22.b. ADS Stage 4 Actuation (Function 10)

An open signal will be issued to the IRWST injection isolation
valves when an actuation signal is issued to the ADS Stage 4
valves. The requirements for this function are the same as the
requirements for the ADS Stage 4 Actuation Function.
Therefore, the requirements are not repeated in Table 3.3.2-1.
Instead, Function 10 is referenced for all initiating functions
and requirements.

23. IRWST Containment Recirculation ValveActuation

The PXS provides core cooling by gravity injection and recirculation
for decay heat removal following an accident. The PXS has two
containment recirculation flow paths. Each path contains two parallel
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. Manual initiation or automatic actuation on a
Safeguards Actuation signal coincident with a Low 3 level signal in
the IRWST will open these valves.
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23.a. Manual Initiation

The operator can open the containment recirculation valves at
any time from the main control room by actuating two
containment recirculation actuation switches in the same
actuation set. There are two sets of two switches each in the
main control room. This Function is required to be
OPERABLE in MODES 1, 2, 3, 4, 5, and 6.

23.b. ADS Stage 4 Actuation Coincident with IRWST Level - Low 3

A low IRWST level coincident with a ADS Stage 4 Actuation
signal will open the containment recirculation valves. Four
channels are provided to permit one channel to be in trip or
bypass indefinitely and still ensure that no single random
failure will disable this trip Function. This Function is required
to be OPERABLE in MODES 1, 2, 3, 4, 5, and 6, except when
the ADS Stage 4 valves are open or an equivalent relief area is
open. The required ADS valves or equivalent relief area are
specified in LCO 3.4.12, ADS - Shutdown, RCS Intact and
LCO 3.4.13, ADS - Shutdown, RCS Open.

24. Refueling Cavity Isolation

The containment isolation valves in the lines between the refueling
cavity and the Spent Fuel Pool Cooling System are isolated on a
Low spent fuel pool level.

24.a. Spent Fuel Pool Level - Low

In the event of a leak in the non-safety Spent Fuel Pool
Cooling System, closure of the containment isolation valves on
low spent fuel pool level in two of three channels will terminate
draining of the refueling cavity. Since the transfer canal is
open in MODE 6, the spent fuel pool level is the same as the
refueling cavity.

Draining of the spent fuel pool, directly, through a leaking
Spent Fuel Pool Cooling System is limited by the location of
the suction piping, which is near the top of the pool.
Therefore, closure of the containment isolation valves between
the refueling cavity and the Spent Fuel Pool Cooling System is
sufficient to terminate refueling cavity and spent fuel pool
leakage through the Spent Fuel Pool Cooling System. This
Function is required In MODE 6 to maintain water inventory in
the refueling cavity.
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25. ESF Logic

This LCO requires four sets of ESF coincidence logic, each set with
one battery backed logic group OPERABLE to support automatic
actuation. These logic groups are implemented as processor based
actuation subsystems. The ESF coincidence logic provides the
system level logic interfaces for the divisions.

25.a. Coincidence Logic

If one division of battery backed coincidence logic is
OPERABLE, an additional single failure will not prevent ESF
actuations because three divisions will still be available to
provide redundant actuation for all ESF Functions. This
Function is required to be OPERABLE in MODES 1, 2, 3, 4, 5,
and 6.

26. ESF Actuation

This LCO requires that for each division of ESF actuation, one
battery backed logic group be OPERABLE to support both automatic
and manual actuation. The ESF actuation subsystems provide the
logic and power interfaces for the actuated components.

26.a. Actuation Subsystem

If one battery backed logic group is OPERABLE for the ESF
actuation subsystem in all four divisions, an additional single
failure will not prevent ESF actuations because ESF actuation
subsystems in the other three divisions are still available to
provide redundant actuation for ESF Functions. The
remaining cabinets in the division with a failed ESF actuation
cabinet are still OPERABLE and will provide their ESF
Functions. This Function is required to be OPERABLE in
MODES 1, 2, 3, 4, 5, and 6.

27. Pressurizer Heater Trip

Pressurizer heaters are automatically tripped upon receipt of a core
makeup tank operation signal or a Pressurizer Water Level - High 3
signal. This pressurizer heater trip reduces the potential for steam
generator overfill and automatic ADS Stages 1, 2, and 3 actuation for
a steam generator tube rupture event. Automatically tripping the
pressurizer heaters reduces the pressurizer level swell for certain
non-LOCA events such as loss of normal feedwater, inadvertent
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CMT operation, and CVS malfunction resulting in an increase in RCS
inventory. For small break LOCA analysis, tripping the pressurizer
heaters supports depressurization of the RCS following actuation of
the CMTs.

27.a. CMT Actuation (Function 2)

A signal to trip the pressurizer heaters is generated on a CMT
actuation signal. The requirements for this function are the
same as the requirements for the CMT Actuation Function,
except this function is only required to be OPERABLE in
MODES 1, 2, and 3, and in MODE 4 when the RCS Is not.
being cooled by the RNS and above the P-1 9 (RCS pressure)
Interlock. Therefore, the requirements are not repeated in
Table 3.3.2.1. Instead, Function 2 is referenced for initiating
Functions and requirements and SR 3.3.2.9 also applies.

27.b. Pressurizer Water Level - High 3

A signal to trip the pressurizer heaters is generated when the
pressurizer water level reaches its High 3 setpoint. This signal
provides protection against a pressurizer overfill following an
inadvertent core makeup tank actuation with consequential
loss of offsite power. This Function is automatically unblocked
when RCS pressure is above the P-19 setpoint. This Function
is required to be OPERABLE in MODES 1, 2, and 3 and in
MODE 4 when the RCS is not being cooled by the RNS and
above the P-19 (RCS pressure) interlock. This Function is not
required to be OPERABLE in MODES 5 and 6 because it is
not required to mitigate DBA in these MODES.

28. Chemical and Volume Control System Letdown Isolation

The CVS provides letdown to the liquid radwaste system to maintain
the pressurizer level. To help maintain RCS inventory in the event of
a LOCA, the CVS letdown line is isolated on a Low 1 hot leg level
signal in either of the RCS hot leg loops. This Function is required to
be OPERABLE in MODE 4 with the RCS being cooled by the RNS.
This Function is also required to be OPERABLE in MODE 5, and in
MODE 6 with the water level < 23 feet above the top of the reactor
vessel flange.
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28.a. Hot Lea Level - Low 1

A signal to Isolate the CVS letdown valves is generated upon
the occurrence of a Low 1 hot leg level in either of the two
RCS hot leg loops. This helps to maintain reactor system
inventory in the event of a LOCA. This function can be
blocked in ~~~~QLEA, 2. and 3 and is automaticallv reset when - - Commeat [mk2SI: 8
P-12 is first activated. This function may be manually reset as Deleted: odes
well. These letdown valves are also closed by all of the
initiating Functions and requirements that generate the
Containment Isolation Function in Function 3.

29. SG Power Operated Relief Valve and Block Valve Isolation

The Function of the SG Power Operated Relief Valve and Block
Valve Isolation is to ensure that the SG PORV flow paths can be
isolated during a SG tube rupture (SGTR) event. The PORV flow
paths must be isolated following a SGTR to minimize radiological
releases from the ruptured steam generator into the atmosphere.
The PORV flow path is assumed to open due to high secondary side
pressure, during the SGTR. Dose analyses take credit for
subsequent isolation of the PORV flow path by the PORV and/or the
block valve which receive a close signal on low steam line pressure.
Additionally, the PORV flow path can be isolated manually.

This Function is required to be OPERABLE in MODES 1, 2, 3, and 4
with the RCS cooling not being provided by the Normal Residual
Heat Removal System (RNS). In MODE 4 with the RCS cooling
being provided by the RNS and In MODES 5 and 6, the steam
generators are not being used for RCS cooling and the potential for
a SGTR is minimized due to the reduced mass and energy in the
RCS and steam generators.

29.a. Manual Initiation

Manual initiation of SG Power Operated Relief Valve and
Block Valve Isolation can be accomplished from the control
room. There are two switches in the control room and either
switch can close the SG PORVs and PORV block valves. The
LCO requires two switches to be OPERABLE.

AP1 000 B 3.3.2 - 50 Amendment 0
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APPLICABLE SAFETY ANALYSES, LCOs, and APPLICABILITY (continued) 7 . n pt

29.b. Steam Line Pressure - Low

Steam Line Pressure - Low provides closure of the PORV flow
paths In the event of SGTR in which the PORV(s) open, to
limit the radiological releases from the ruptured steam
generator into the atmosphere.

This Function is anticipatory in nature and has a typical
leading/lag ratio of 50/5.

The LCO requires four channels of Steam Line Pressure -
Low Function to be OPERABLE in MODES 1, 2, 3, and 4 with
the RCS cooling not being provided by the RNS. Four
channels are provided in each steam line to permit one
channel to be in trip or bypass indefinitely and still ensure that
no single random failure will disable this Function.

30. Component Cooling Water System Containment Isolation Valve
Closure

The function of the Component Cooling Water System (CCS)
containment isolation valve closure is to ensure that the CCS flow
paths can be isolated during an RCP heat exchanger tube rupture
event. The CCS flow paths must be isolated following an RCP heat
exchanger tube rupture event to minimize radiological releases from
the ruptured tube into the turbine building. The CCS flow path is
isolated by the closure of the CCS containment isolation valves,
which receive a close signal on high RCP bearing water
temperature.

30.a. Reactor Coolant Pump Bearing Water Temperature - High

The CCS containment isolation valves are closed if
two-out-of-four sensors on any RCP indicate high bearing
water temperature. This Function is required to be
OPERABLE in MODES 1, 2, 3, and 4. Four channels are
provided to permit one channel to be in trip or bypass
indefinitely and still ensure no single random failure will disable
this trip Function.

AP1000 B 3.3.2 - 51 Amendment 0
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\i Formatted: Font: 11 pt
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31. Containment Vacuum Relief Valve Actuation

The purpose of the vacuum relief lines is to protect the containment
vessel against damage due to a negative pressure (i.e., a lower
pressure inside than outside).

Manual and automatic Containment Vacuum Relief Valve actuation
must be OPERABLE in MODES 1 through 4 and in MODES 5 and 6
without an open containment air flow path L>6 inches in diameter.
With a 6 inch diameter or equivalent containment air flow path, the
vacuum relief function is not needed to mitigate a low pressure
event.

31.a. Containment Pressure - Low 2

This signal provides protection against a negative pressure in
containment due to loss of ac power or inadvertent actuation
of containment cooling and a low outside ambient air
temperature in combination with limited containment heating
that reduces theatmospheric temperature (and hence ......
pressure) inside containment.

Four channels are provided to permit one channel to be in trip
or bypass indefinitely and still ensure no single random failure
will disable this trip Function.

31.b. Manual Initiation

The operator can open the vacuum relief valves at any time
from the main control room by actuating either of the two
vacuum relief actuation switches. There are two switches in
the main control room, either of which will actuate vacuum
relief in all divisions.

ESFAS instrumentation satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

• • ormtte: Fnt:11 pt

__ - - j Field Code Changed

ACTIONS A Note has been added in the ACTIONS to clarify the application of
Completion Time rules. The Conditions of this specification may be
entered independently for each Function listed on Table 3.3.2-1. The
Completion Time(s) of the inoperable equipment of a Function will be
tracked separately for each Function starting from the time the Condition
was entered for that Function.
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ACTIONS (Continued)

J.1 and J.2

Condition J applies to the P-6, P-11, P-12, and P-19 interlocks. With one
or two required channel(s) inoperable, the associated interlock must be
verified to be in its required state for the existing plant condition within
1 hour, or any Function channel associated with the inoperable
interlock(s) placed in a bypassed condition within 7 hours. Verifying the
interlock state manually accomplishes the interlock role.

If one interlock channel is inoperable, the associated Function(s) must be
placed in a bypass or trip condition within 7 hours. If one channel is
bypassed, the logic becomes two-out-of-three, while still meeting the
single failure criterion. (A failure in one of the three remaining channels
will not prevent the protective function.) If one channel is tripped, the logic
becomes one-out-of-three, while still meeting the single failure criterion.
(A failure in one of the three remaining channels will not prevent the
protective function.)

If two interlock channels are inoperable, one channel of the associated
Function(s) must be bypassed and one channel of the associated
Function(s) must be tripped. In this state, the logic becomes one-out-of-
two, while still meeting the single failure criterion. The 7 hours allowed to
place the inoperable channel(s) in the bypassed or tripped condition is
justified in Reference 6.

K.1

LCO 3.0.8 is applicable while in MODE 5 or 6. Since irradiated fuel
assembly movement can occur in MODE 5 or 6, the ACTIONS have been
modified by a Note stating that LCO 3.0.8 is not applicable. If moving
irradiated-YfUletassemblies while in MODE 5 or 6, the fuel movement is ..- Comment jrmk29]: 8.

independent of shutdown reactor operations. Entering LCO 3.0.8 while in
MODE 5 or 6 would require the optimization of plant safety, unnecessarily.

Condition K is applicable to the MCR Isolation and Air Supply Initiation
(Function 20), during movement of irradiated fuel assemblies. If the
Required Action and associated Completion lime of the first Condition
listed in Table 3.3.2-1 is not met, the plant must suspend movement of the
irradiated fuel assemblies immediately. The required action suspends
activities with potential for releasing radioactivity that might enter the
MCR. This action does not preclude the movement of fuel to a safe
position.

AP1000 B 3.3.2 - 57 Amendment 0
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ACTIONS (Continued)

V.1. V.2.1. and V.2.2

If the Required Action and the associated Completion Time of the first
Condition listed in Table 3.3.2-1 is not met and the required channel(s) is
not bypassed within 6 hours, the inoperable channel(s) must be restored
within 168 hours. The 168 hour Completion Time is based on the ability
of the two remaining OPERABLE channels to provide the protective
Function even with a single failure.

If the channel(s) is not restored within the 168 hour Completion Time, the
plant shall be placed in a condition in which the likelihood and
consequences of an event are minimized. This is accomplished by
placing the plant in MODE 5 within 180 hours (the next 12 hours). Once
in MODE 5, action shall be initiated to open the RCS pressure boundary
and establish >_20% pressurizer level. The 12 hours is a reasonable time
to reach MODE 5 from MODE 4 with RCS cooling provided by the RNS
(approximately 350°F) in an orderly manner without challenging plant
systems.

Opening the RCS pressure boundary assures that cooling water can be
injected without ADS operation. Filling the RCS to provide ;__20%
pressurizer level minimizes the consequences of a loss of decay heat
removal event.

W.1, W.2, W.3, and W.4

If the Required Action and the associated Completion Time of the first
Condition listed in Table 3.3.2-1 is not met while in MODES 5 and 6, the
plant must be placed in a MODE in which the likelihood and
consequences of an event are minimized. This is accomplished by
immediately initiating action to be in MODE 5 with the RCS open and

_.20% pressurizer level or to be in MODE 6 with the upper internals
removed. The flow path from the demineralized water storage tank to the
RcsSfh'aI also be isolated by the used of at least one closed and . - comment [rmk3o]: 8

de-activated automatic valve or closed manual valve. These
requirements minimize the consequences of the loss of decay heat
removal by maximizing RCS inventory and maintaining RCS temperature
as low as practical. Additionally, the potential for a criticality event is
minimized by isolation of the demineralized water storage tank and by
suspension of positive reactivity additions.
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ACTIONS (continued)

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.

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
REQUIREMENTS

SR 3.4.3.1

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 RCS status. Also, since temperature rate
of change limits are specified in hourly increments, 30 minutes permits
assessment and correction for minor deviations within a reasonable time.

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 'ote that onlylrequires this surveillance to be - -

performed during system heatup, cooldown, and ISLH testing. No SRis Deted. NOTE
given for criticality operations because LCO 3.4.2, "RCS Minimum
Temperature for Criticality," contains a more restrictive requirement.

REFERENCES 1. 10 CFR 50, Appendix Q, "Fracture Toughness Requirements."

2. ASME Boiler and Pressure Vessel Code, Section III, Appendix ,
"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.
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REFERENCES (continued)

4. 10 CFR 50, Appendix H, "Reactor Vessel Material Surveillance
Program Requirements."

5. Regulatory Guide 1.99, "Radiation Embrittlement of Reactor Vessel
Materials," May 1988,

6. ASME Boiler and Pressure Vessel Code, Section Xl, Appendix E,
"Evaluation of Unanticipated Operating Events."

Y. _VCAP-1 4040-A. "Methodology Used to Develop Cold Overpressure 4- _-.mmen"[w2]:

Mitigating System Setpoints and RCS Heatup and Cooldown Limit I mS""
Curves," January 1996. Dele,.,te.d WCAP-724-A "B.si

fo; Heatup and
C.Id ~im;1 rit Curves, Apri 1
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LCO (continued)

Note 4 permits all RCPS to be de-energized in MODE 3, 4, or 5 for_51 hour per 8 hour period. The purpose of the Nof is to permit tests that mm- t [tlw3]:8

are designed to validate various accident analysis values. One of these Dieted: NOTE
tests is for the validation 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.

Another test performed during the startup testing program is the validation
of the rod drop times during cold conditions, both with and without flow.

The no-flow tests may be performed in MODE 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 1 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 thebJotdis~permitted provided the following conditions are - - Vmm [tlw4]: B
met along with any other conditions imposed by initial startup test e- Ieted NOTE
procedures:

a. No operations are permitted that would dilute the RCS boron
concentration with coolant at boron concentrations less than required
to assure the SDM of LCO 3.1.1, thereby maintaining the margin to
criticality. Boron reduction with coolant at boron concentrations less
than required to assure SDM is maintained is prohibited because a
uniform concentration distribution throughout the RCS cannot be
ensured when In natural circulation and

b. Core outlet temperature is maintained at least 1 0°F below saturation
temperature, so that no vapor bubble may form and possibly cause
natural circulation flow obstruction.

An OPERABLE RCS loop is composed of two OPERABLE RCPs in
operation providing forced flow for heat transport and an OPERABLE SG.

AP1 000 B 3.4.4 - 4 Amendment 0
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APPLICABLE
SAFETY
ANALYSES

All accident and safety analyses in Chapter 15 (Ref. 3) that require 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 overpressurizatlon if not properly terminated include:

a. Uncontrolled rod withdrawal from full power;

b. Loss of reactor coolant flow;

c. Loss of external electrical load;

d. Locked rotor; and

e. Loss of AC power/loss of normal feedwater

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 10 CFR 50.36(c)(2)(ii).

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 comply with 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 pressure. Inoperability of one or
more valves could result 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.

I APPLICABILITY
In MODES 1, 2, and 3, and portions of MODE 4 with the Normal Residual
Heat Removal System ORN l isolated or with the RCS temperature . - comment [tws]: 8
;.2.75-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.

AP1 000 B 3.4.6 - 2 Amendment 0
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LCO (continued)

c. Identified LEAKAGE

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 and 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 LCO could result in continued degradation of a
component or system.

d. Primary to Secondary LEAKAGE through One SG

The limit of 150 gallons per day per SG is based on the operational
LEAKAGE performance criterion in NEI 97-06, Steam Generator
Program Guidelines (Ref. 4). The Steam Generator Program
operational LEAKAGE performance criterion in NEI 97-06 states,
"The RCS operational primary to secondary leakage through any
one SG shall be limited to 150 gallons per day." The limit is based
on operating experience with SG tube degradation mechanisms that
result in tube leakage. The operational leakage rate criterion in
conjunction with the implementation of the Steam Generator
Program is an effective measure for minimizing the frequency of
steam generator tube ruptures.

e. Primary to In-IContainmenf Refueling Water Storage Tank (IRWST) -... - - comment [tw6]: 8
LEAKAGE through the Passive Residual Heat Removal-eat --------- Deleted: PRHR
Exchanger (PRHR HX)

The 500 gpd limit from the PRHR HX is based on the assumption
that a single crack leaking this amount would not lead to a PRHR HX
tube rupture under 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.
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SURVEILLANCE SR 3.4.8.1 C. [Comment [&awl: 8
REQUIREMENTS Deleted: SURVEILLANCE REQUIREMENTS

This Surveillance requires verification every 12 hours that a minimum ,(contnued) ril
mixing flow is present in the RCS. A Frequency of 12 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.
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B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.9 RCS Leakage Detection Instrumentation

BASES

DCP-NRC_003131

BACKGROUND GDC 30 of Appendix A to 1 OCFR50 (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. Note that
the containment sump level instruments are also used to identify leakage.
from the main steam lines inside containment. Since there is not another
method to identify steam line leakage in a short time frame, two sump
level sensors are required to beJOPERABL ._The containment water
level sensors (LCO 3.3.3) provide a diverse backup method that can
detect a 0.5 gpm leak within 3.5 days.

The reactor coolant contains radioactivity that, when released to the
containment, can be detected by radiation monitoring instrumentation.
Reactor coolant radioactivity used for leak detection is the decay of F18.
The production of F18 is proportional to the reactor power level. F18
becomes a particulate after leaving the RCS, and it is used for leak
detection. Instrument sensitivities for particulate monitoring are practical
for these LEAKAGE detection systems. The Radiation Monitoring System
Includes monitoring F1 8 particulate activity to provide leak detection,

- -4 commgent [towsl 8
"" Deleted: operable -..H

APPLICABLE
SAFETY
ANALYSES

The need to evaluate the severity of an alarm or an indication is important
to the operators, and the ability to compare and verify with indications
from other systems is necessary. The system response times and
sensitivities are described in Chapter 15 (Ref. 3).
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APPLICABILITY (continued)

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 atmosphere F18 particulate radioactivity LEAKAGE
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 during extremely cold outside ambient
conditions when frost is forming on the interior of the containment vessel.

ACTIONS The actions are 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 leakage detection channels are inoperable. This allowance is
provided because in each condition other instrumentation is available to
monitor for RCS LEAKAGE.

A.1 and A.2

With one of the two required containment sump level channels
inoperable, the one remaining kQPERA6B.iWchannel is sufficient for RCS - Comment[tll::8
leakage monitoring since the containment radiation provides a method to _ Deleted: operable
monitor RCS leakage. However, that is not the case for the steam line
leakage monitoring. The remaining OPERABLE sump leve! monitor is_ . Deleted: operable

adequate as long as it continues to operate properly. Continuing plant
operation is expected to result in containment sump level indication
increases and in periodic operation of the containment sump pump.
Therefore, proper operation of the one remaining sump level sensor is
verified by the operators checking the volume input to the sump (as
determined by the sump level changes and discharges from the
containment) to determine that it does not change significantly. A
significant change is considered to be ±10 gallons per day or 33%
(whichever is greater) of the volume input for the first 24 hours after this
Condition is entered. The containment sump level instruments are
capable of detecting a volume change of less than 2 gallons. The
containment water level sensors also provide a diverse backup that can
detect a 0.5 gpm leak within 3.5 days.

Restoration of two sump channels to OPERABLE status is required to
regain the function in a Completion Time of 14 days after the monitor's
failure. This time is acceptable, considering the frequency and adequacy
of the monitoring of the change in integrated sump discharge required by
Action A.1.
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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 3.4.12, "Automatic Depressurization System (ADS) - Shutdown,
RCS Intact," and LCO 3.4.13, "Automatic Depressurization System -
Shutdown, RCS Open."

ACTIONS A.1

If any one ADS stage 1, 2, or 3 flow path is determined to be Inoperable,
the remaining OPERABLE ADS flow paths are more than adequate to
perform the required safety function as long as a single failure involving
the other flow path of the same stage does not also occur. 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 7 days is reasonable based on
the capability of the remaining ADS valves to perform the required safety
functions assumed in the safety analyses and the low probability of a DBA
during this time period.

If more than one ADS stage 1, 2, or 3 flow paths are inoperable,
Condition C or D is applicable.

.....-- - -- - Comment[tlwlO]; 8

If any one ADS stage 4 flow path is determined to be inoperable, the Fomatted: Underline

remaining OPERABLE stage 4 ADS flow paths are adequate to perform
the required safety function as long as a single failure of an additional
stage 4 ADS flow path does not also occur. A Completion Time of
72 hours is reasonable based on the capability of the remaining ADS
valves to perform the required safety functions assumed in the safety
analyses and the low probability of a DBA during this time period. This
Completion Time is the same as is used for two train ECCS systems
which are capable of performing their safety function without a single
failure.

.0- - - - -- Comment [twli]: 8.€. : . '•Formatted: Underline

If two or three flow paths with a combined flow capacity less than or equal

to the largest capacity ADS division are determined to be inoperable, -the
remaining OPERABLE ADS flow paths are adequate to perform the
required safety function as long as a single failure does not also occur.
Divisions A and B have the largest flow capacity, each consisting of M Deleted: 4 inch
one.aae1 flowpath, 9nstaQe2or3 flowath,_and oneage.flow- _ - -
path. This Condition is equivalent to the worst case single failure of an - ed
ADS division. '[ Deleted: 8 inch

NDeleted: 14 inch
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ACTION (continued)

This Condition is applicable to any combination of two inoperable flow
paths, except two stage 4 flow paths. Applicable combinations of three
inoperable flow paths include:

One stage 1, one stage 2 or 3, and one stage 4
One stage 1 and two stage 2 or 3
Two stage 1 and one stage 2, 3, or 4
Two stage 2 or 3 and one stage 4
Three stage 2 or 3

A Completion Time of 72 hours is reasonable based on the capability of
the remaining ADS valves to perform the required safety functions
assumed in the safety analyses and the low probability of a DBA during
this time period. This Completion Time is the same as is used for two
train ECCS systems which are capable of performing their safety function
without a single failure.

Condition D is applicable, if two stage 4 flow paths are inoperable, more
than three flow paths are inoperable, or a combination of three flow paths
not listed above (i.e., with a combined flow capacity greater than the
largest capacity ADS division) is inoperable.

,D.1 and D. ----------------------------------------- comment [tw2]: 8.
1, E"[Fora. tted: Underline

If the Required Actions and associated Completion Times are not met or '{ Formatted: Underline
the requirements of LCO 3.4.11 are not met for reasons other than
Condition A, B, or C, the plant must be brought to MODE 5 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 hours and
to MODE 5 within 36 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, without
challenging plant systems.

_ _J

SURVEILLANCE SR 3.4.11.1
REQUIREMENTS

Each stage 4 ADS isolation motor operated valve must be verified to be
open every 12 hours. Note that these valves receive confirmatory open
signals. The Surveillance Frequency is acceptable considering valve
position is manually monitored in the control room.
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ADS -§hutdown, RCS Intact . .- Deleted: Operating
B 3.4.12

I

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.12 Automatic Depressurization System (ADS) - Shutdown, RCS JIntact J- - Comment [Uw13]: 8

BASES

BACKGROUND A description of the ADS is provided in the Bases for LCO 3.4.11,
"Automatic Depressurization System (ADS) - Operating."

APPLICABLE
SAFETY
ANALYSES

For postulated events in MODE 5 with the RCS pressure boundary intact,
the primary protection is the Passive Residual Heat Removal Heat
Exchanger (PRHR HX). Use of the ADS is not required and is not
anticipated. For these events, injection of borated water into the core
from the core makeup tanks (CMTs) may be 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.

No LOCAs are postulated during plant operation in MODE 5, however
loss of primary coolant through LEAKAGE or inadvertent draining may
occur. For such shutdown events occurring In MODE 5 it is anticipated
that the ADS will be actuated, allowing injection from the in-containment
refueling water storage tank (IRWST) and the containment recirculation if
containment flooding occurs (Ref. 2).

The ADS satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO The requirement that 9 ADS flow paths be OPERABLE 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.
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ADS -,hutdown, RCS Intact
B 3.4.12

.{Deleted: Operating

O A S E O -.- -----.- --------- --------.. . . . . . . . .. . . . . .

APPLICABILITY (continued)

The requirements for the ADS in MODES 1 through 4 are specified in
LCO 3.4.11, "Automatic Depressurization System (ADS) - Operating;"
and in MODE 5 with the RCS pressure boundary open and MODE 6 in
LCO 3.4.13, "Automatic Depressurization System (ADS)- Shutdown,
RCS Open."

_.. -- (comment (rmkl4]: 8

ACTIONS Al

If any one ADS stage 1, 2, or 3 flow path is determined to be inoperable,
the remaining OPERABLE ADS flow paths are more than adequate to
perform the required safety function as long as a single failure involving
the other flow path of the same stage does not also occur. 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 7 days is acceptable since the
OPERABLE ADS paths can mitigate shutdown events without a single
failure.

If more than one ADS stage 1, 2, or 3 flow paths are inoperable,
Condition C or D is applicable.

8.1

If any one ADS stage 4 flow path is determined to be inoperable, the
remaining OPERABLE stage 4 ADS flow paths are adequate to perform
the required safety function as long as a single failure of an additional
stage 4 ADS flow path does not also occur. A Completion Time of
72 hours is reasonable based on the capability of the remaining ADS
valves to perform the required safety functions assumed in the safety
analyses and the low probability of a shutdown event during this time
period. This Completion Time is the same as is used for two train ECCS
systems which are capable of performing their safety function without a
single failure.

r

C-111 -. ., Comment [rmkI5S:8
.... .... ........ ... ... ":"°; •""l;Formatted: Normalt"u~nderlinnt

If two or three flow paths with a combined flow capacity less than or equal
to the largest capacity ADS division are determined to be inoperable, the
remaining OPERABLE ADS flow paths are adequate to perform the
required safety function as long as a single failure does not also occur.
Divisions A and B have the largest flow capacity, each consisting of
oneZtaqe_•flow.path, one 5tage 2 or 3 flow path, and one stage 4 flow
path. This Condition is equivalent to the worst case single failure of an

ADS division.

Fo atted: Normal(underline)

Comment [tlw16]: 8

{ Deleted: 4 inch

neleted: h
" I'Deleted: 8 inch
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03131

OASE- ......................... --------------------------------- - Comment [rm k l]: 8
J

ACTIONS (continued)

This Condition is applicable to any combination of two inoperable flow
paths, except two stage 4 flow paths. Applicable combinations of three
inoperable flow paths include:

One stage 1, one stage 2 or 3, and one stage 4
One stage I and two stage 2 or 3
Two stage 1 and one stage 2, 3, or 4
Two stage 2 or 3 and one stage 4
Three stage 2 or 3

A Completion Time of 72 hours is reasonable based on the capability of
the remaining ADS valves to perform the required safety functions
assumed in the safety analyses and the low probability of a shutdown
event during this time period. This Completion Time is the same as is
used for two train ECCS systems which are capable of performing their
safety function without a single failure.

Condition D is applicable, if two stage 4 flow paths are inoperable, more
than three flow paths are inoperable, or a combination of three flow paths
not listed above (i.e., with a combined flow capacity greater than the
largest capacity ADS division) is inoperable.

D.1

If the Required Actions and associated Completion Times are not met or
the requirements of LCO 3.4.12 are not met for reasons other than
Condition A, B, or C, 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 ý_20%
pressurizer level.

SURVEILLANCE SR 3.4.12.1
REQUIREMENTS

The LCO 3.4.11 Surveillance Requirements are applicable to the ADS
valves required to be OPERABLE. The Frequencies associated with
each specified SR are applicable. Refer to the corresponding Bases for
LCO 3.4.11 for a discussion of each SR.

REFERENCES 1. AP1000 Probabilistic Risk Assessment, Appendix A.

2. Section 19E.4, "Safety Analyses and Evaluations."
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B 3.4.18

BASES

I ACTION- (Continudl------------------------------------------------- . Comment.[tlwlS]: 8
Deleted: LCOJ

is based on the estimated condition of the tube at the time the situation is

discovered and the estimated growth of the degradation prior to the next
SG tube inspection. If it is determined that tube integrity is not being
maintained, Condition B applies.

A Completion Time of 7 days is sufficient to complete the evaluation while
minimizing the risk of plant operation with a SG tube that may not have
tube integrity.

If the evaluation determines that the affected tube(s) have tube integrity,
Required Action A.2 allows plant operation to continue until the next
refueling outage or SG inspection provided the inspection interval
continues to be supported by an operational assessment that reflects the
affected tubes. However, the affected tube(s) must be plugged prior to
entering MODE 4 following the next refueling outage or SG inspection.
This Completion Time is acceptable since operation until the next
inspection is supported by the operational assessment.

B.1 and B.2

If the Required Actions and associated Completion Times of Condition A
are not met or if SG tube integrity is not being maintained, the reactor
must be brought to MODE 3 within 6 hours and MODE 5 within 36 hours.

The allowed Completion Times are reasonable, based on operating
experience, to reach the desired plant conditions from full power
conditions in an orderly manner and without challenging plant systems.

SURVEILLANCE SR 3.4.18.1
REQUIREMENTS

During shutdown periods the SGs are inspected as required by this SR
and the Steam Generator Program. NEI 97-06, Steam Generator
Program Guidelines (Ref. 1), and its referenced EPRI Guidelines,
establish the content of the Steam Generator Program. Use of the Steam
Generator Program ensures that the inspection is appropriate and
consistent with accepted industry practices.

During SG Inspections a condition monitoring assessment of the SG
tubes is performed. The condition monitoring assessment determines the
"as found" condition of the SG tubes. The purpose of the condition
monitoring assessment is to ensure that the SG performance criteria have
been met for the previous operating period.
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BASES
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APPLICABILITY The PRHR HX must be OPERABLE In MODE 4 with RCS cooling
provided by the Normai Residual Heat Removal System (RNS§ and_ in . . Comment [Uwl9]: 8
MODE 5 with the RCS pressure boundary intact and pressurizer level
_20% to provide decay heat removal in the event the normal residual

heat removal system is not available.

1
-.

J

The PRHR HX requirements in MODES 1, 2, 3, and 4 with RCS cooling
not provided by the RNS are specified in LCO 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 either the RCS pressure boundary open or with the RCS
intact when pressurizer level !20%, 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 lime 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.

B.1

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 remaining valve to perform
100% of the required safety function assumed in the safety analyses.

C.A

At the inlet piping high point there is a vertical chamber which serves as a
collection point for noncondensible 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.
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IRWST - Shutdown, MODE 5
B 3.5.7

BASES

ACTIONS (continued)

required to ensure that the SDM is maintained. Sources of positive
reactivity addition include boron dilution, withdrawal of reactivity control
assemblies, and excessive cooling of the RCS.

SURVEILLANCE .__ SR 3.5.7.1 ----------------------------------------
REQUIREMENTS

The LCO 3.5.6 Surveillance Requirements and Frequencies (SR 3.5.6.1
through 3.5.6.10) 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.

- - { Coment [Uw20]: 8 I

REFERENCES None.
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B 3.5.8

B 3.5 PASSIVE CORE COOLING SYSTEM (PXS)

B 3.5.8 In-containment Refueling Water Storage Tank (IRWST) - Shutdown, MODE 6

BASES

DCPNRC-003131

BACKGROUND A description of the IRWST is provided in LCO 3.5.6, "In-containment
Refueling Water Storage Tank (IRWST) - Operating."

APPLICABLE For MODE 6, heat removal is provided by IRWST injection and
SAFETY containment sump recirculation.
ANALYSES

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.

The IRWST satisfies Criteria 2 and 3 of 10 CFR 50.36(c)(2)(ii).

LCO 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.

To be considered OPERABLE, the IRWST In combination with the
refueling cavity 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 and power removed, and
the motor operated sump recirculation isolation Valves must be open and
OPERABLE. Any cavity leakage should be estimated and made up with
borated water such that the volume in the IRWST plus the refueling cavity
will meet the IRWST volume requirement. The absence of
noncondensible gases in the high point vents is necessary for system
OPERABILITY.

I APPLICABILITY In M ODE 6, the I RWST is an Reactor Coolant System (1RC.Sb.in ect~ion_ ....-- £omn tw..:8Di Jrcomment [wcwn1acv
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 MODE 5 are specified in
LCO 3.5.7, In-containment Refueling Water Storage Tank (IRWST) -
Shutdown, MODE 5.
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B 3.5.8

BASES

DCPNRC_003131

SURVEILLANCE
REQUIREMENTS

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 within the limit
assumed in 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.

0SR3.5.8.2-----------------------------------------. -[comentt[Iw22]: 8

Verification every 24 hours that the IRWST and refueling cavity borated ... - rormatted: Normal
water volume Is above the required minimum level will ensure that a
sufficient intitial supply is available for safety iniection and floodup volume
for recirculation and as the heat sink for PRHR. During shutdown with the
refueling cavity flooded with water from the IRWST. the Surveillance
requires that the combined volume of borated water in the IRWST and
refueling cavity meets the specified limit. Since the IRWST volume is
normally stable, and is monitored by redundant main control indication
and alarm, a 24 hour Frequency is appropriate.

SR 3.5.8.3

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 subcritical following shutdown events. 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.

SR 3.5.8.4

LCO 3.5.6 Surveillance Requirements and Frequencies SR 3.5.6.3 and
3.5.6.5 through 3.5.6.10 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.
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DCPNRC-003131

BASES

]PPLICABILI_ continued) -------------------------- <: -f omment [rm. 8

Therefore, maintaining containment pressure within the low pressure limit

is essential to ensure initial conditions assumed in the cooling events in
MODES 1 through 4 and in MODES 5 and 6 without an open containment
air flow path ;=,6 inches in diameter. With a 6 inch diameter or equivalent
containment air flow path, the vacuum relief function is not needed to
mitigate a low pressure event.

NALYSES

ACTIONS A.1

When containment pressure is not within the limits of the LCO, it must be
restored within 1 hour. The Required Action is necessary to return
operation to within the bounds of the containment analysis. The 1 hour
Completion Time is consistent with the ACTIONS of LCO 3.6.1,
"Containment," which requires that containment be restored to
OPERABLE status within 1 hour.

B.1. B.2. and B.3

If the containment pressure cannot be restored to within its limits within
the required Completion Time, the plant must be placed in a condition in
which the LCO does not apply. To achieve this status, the plant must be
brought to at least MODE 3 within 6 hours and to MODE 5 within
36 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.

If the containment high pressure limit is not met, entry Into MODE 5 is
sufficient to exit the Applicability. If the containment low pressure limit is
not met, Required Action B.3 applies.

If in MODE 5 or 6 the containment low pressure limit is not met, a
containment air flow path ;>6 inches in diameter shall be opened within
44 hours from condition entry. Any flow path (or paths) with an area
equivalent to 6 inches in diameter is ýdequ~ej toprovide the necessa____ -. comen [rm-4i: 8
air flow. 4 Deleted: r __j
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B 3.6.5

BASES

APPLICABLE SAFETY ANALYSES (continued)

The limiting DBA for the maximum peak containment air temperature is a
LOCA or SLB. The initial containment average air temperature assumed
in the design basis analyses (Ref. 1) is 120°F.

The DBA temperature transients are used to establish the environmental
qualification operating envelope for containment. The basis of the
containment environmental qualification temperature envelope is to
ensure the performance of safety related equipment inside containment
(Ref. 2). The containment vessel design temperature is 300°F. The
containment vessel temperature remains below 300°F for DBAs.
Therefore, it is concluded that the calculated transient containment air
temperature is acceptable for the DBAs.

The temperature limit is also used in the depressurization analyses to
ensure that the minimum pressure limit is maintained following an
inadvertent actuation of the Passive Containment Cooling System
(Ref. 1).

The containment is designed for an external pressure load equivalent to
1.7 psid. 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 containment
average air temperature condition used in this analysis is 120°F. This
resulted in a minimum pressure Inside containment, as illustrated in
Reference 1, which is less than the design ýoad- ------------------ - comment [rmkis]: 8

- Deleted:.

The containment pressure transient is sensitive to the initial air mass in

containment and, therefore, to the initial containment air temperature.
The limiting DBA for establishing the maximum peak containment internal
pressure is an SLB or LOCA. The temperature limit Is used in the DBA
analyses 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
10 CFR 50.36(c)(2)(ii).

LCO 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.
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PCS - Operating

B 3.6.6

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 10 CFR 50 Appendix A GDC 38 "Containment
Heat Removal" and GDC 40 "Testing of Containment Heat Removal
Systems" (Ref. 1).

The PCS consists of a 800,000 gal (nominal) cooling water tank, four
headered tank discharge lines with flow restricting orifices, and two
separate full capacity discharge flow paths to the containment vessel with
3 sets of isolation valves, each capable of meeting the design bases.
Algae growth is not expected within the [Passivd Containment Cooling ---- -- comment [Itw2]: 8
Water Storage Tank (PCCWST); however, to assure water clarity is
maintained, a prevailing concentration of hydrogen peroxide is maintained
at 50 ppm. The recirculation pumps and heater provide freeze protection
for the passive containment cooling water storage tank. However,
OPERABILITY of the tank is assured by compliance with the temperature
limits specified in SR 3.6.6.1 and not by the recirculation pumps and
heater. In addition to the recirculation pumps and heater, the PCS water
storage tank temperature can be maintained within limits by the ambient
temperature, the large thermal inertia of the tank, or heat from other
sources. The PCS valve room temperature must not be below freezing
for an extended period to assure the water flow path to the containment
shell is available. The isolation valves on each flow path are powered
from a separate Division.

Upon actuation of the isolation valves, gravity flow of water from the
cooling water tank (contained in the shield 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 becomes less with time, the water flow to the containment shell
is reduced in three steps. The change in flow rate is attained without
active components In the system and is dependent only on the
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
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PCS - Shutdown
B 3.6.7

BASES

ACTIONS (continued)

I
open and/or pressurizer level < 20%, action must be initiated,
immediately, to increase the RCS level to a pressurizer level ;_.20% and
to close the RCS so that the Passive Residual Heat Removal Heat
Exchanger (PRHRIHX)q operatiqonis available. If in MODE 6, action must -4commE 1: 8

be initiated, Immediately, to increase the refueling cavity water level
Ž_23 feet above the top of the reactor vessel flange. In both cases, 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 SDM is
maintained. Sources of positive reactivity addition include boron dilution,
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 LCO 3.6.6 Surveillance Requirements (SR 3.6.6.1 through 3.6.6.6)
are applicable. The Frequencies associated with each specified SR are
applicable. Refer to the corresponding Bases for LCO 3.6.6 for a
discussion of each SR.

REFERENCES 1. Section 6.2, "Containment Systems."
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B 3.6.8

B 3.6 CONTAINMENT SYSTEMS

B 3.6.8 Containment Penetrations

BASES
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BACKGROUND Containment closure capability is required during shutdown operations
when there is fuel inside containment. Containment closure is required to
maintain within containment the cooling water inventory. Due to the large
volume of the In&Containment Refueling Water Storae Tank lRWSTand . - Comment ("t29]: 8
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.

I

In MODES 5 and 6, the LCO 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 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 release into the
containment immediately following an accident. Pressurization of the
containment could only occur after heatup of the IRWST due to _assiv-
Residual Heat Removal Heat Exchanger (PRHR HXj operation (MODE 5
with RCS intact) or after heatup of the RCS with direct venting 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 four
representative sets of plant conditions 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.

Figure B 3.6.8-1 provides allowable closure times for four representative
sets of plant conditions. The time to steaming is dependent on various
plant parameters (RCS temperature, IRWST temperature, etc.) and plant
configuration (RCS Pressure Boundary Intact, RCS Open, etc.).
Therefore, the actual representation of the time to steaming may be
different than that provided In Figure B 3.6.8-1. In determining the
minimum time to steaming, conservative assumptions regarding core
decay heat, RCS configuration, and initial RCS inventory are used to
minimize the calculated time to steaming. The curves are based on the

- Com•met [tlw30]: 8 .

API000 B 3.6.8 - 1 Amendment 0
Revision 19

Page 178 of 206



ENCLOSURE 2
Markups to be incorporated into DCD Revision 19,
AP1000 DCD Tier 2 Chapter 16 Proposed Editorial Changes

Containment Penetrations

B 3.6.8

BASES

BACKGROUND (continued)

core decay heat prior to refueling so that closure times are longer
following the core reload.

DCPNRC_003131

As presented in Tables 54-1 and 54-4 of Reference 2, the most risk
significant events during shutdown are events that lead to a loss of
Norm•al Residual Heat Removal System (RNS__cooling. -Of these, the-
limiting events that lead to steaming to containment are the loss of
shutdown cooling events, specifically:

- - 4 Commet EUw1 8 I

* Loss of decay heat removal during drained conditions due to a
failure of component cooling water or service water system;

* Loss-of-offsite power during drained conditions; and

• Loss of decay heat removal during drained conditions due to failure
of the normal residual heat removal system.

These events are further discussed in Section 19.59.5 of Reference 1.
Time to steaming is dependent on the postulated RCS configuration
(intact versus open), and is based on the response of the plant
considering features such as the operation of the 4th stage NAutomatid . . -[ -Comment [tw321: 8:

Depressurization System (ADS) valves if necessary, status of the upper
internals, status of refueling cavity, etc. Conservative assumptions
regarding these features are made in the determination of the minimum
time to steaming. The time assumed in the PRA to close the penetrations
before steaming to containment included 15 minutes for the diagnosis
and decision-making time, in addition to the time required to physically
complete the closure action.

The risk of overdraining the RCS has been significantly reduced in the
AP1 000 due to the automatic protection features associated with the hot
leg level instruments which Isolate letdown on low hot leg water level.
Overdraining the RCS is no longer a significant contributor to core
damage, as shown in Table 54-4 of Reference 2.

The assumptions used in determining the required closure time for the
various containment openings should be conservative, and should be
consistent with the plant operating procedures, staffing levels, and status
of the containment openings. The evaluation should consider the ability
to close the containment for the limiting loss of shutdown cooling event,
and considering the possibility of a station blackout. In determining if
containment can be dosed within the time permitted to containment
closure specified in Figure B 3.6._1iL the time to close containment ----- - comment [tW3]: 8"
penetrations must include both the diagnosis and decision-making time Deleted:
and the time required to physically complete the closure action.
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Vacuum Relief Valves
B 3.6.10

B 3.6 CONTAINMENT SYSTEMS

I k_ 3.6.10 Vacuum Relief Ia..lv. -es._._. ..-. Comn-enX lw34]: 8
SFormatted: No underine

BASES

BACKGROUND The purpose of the vacuum relief lines is to protect the containment
vessel from damage due to a negative pressure (that is, a lower pressure
inside than outside). Excessive negative pressure inside containment can
occur, if there is a loss of ac power (containment recirculation cooling
system (VCS) containment heating not available, reactor trip decay
heating only) with a differential (inside to outside) ambient temperature
> 90°F. In this case, the relative low outside ambient temperature may
cool containment faster than the available heat sources (primarily, reactor
decay heat) can heat containment, resulting in a reduction of the
containment temperature and pressure below the negative pressure
design limit since normal non-safety-related pressure control means are
not available due to loss of ac power. In addition, excessive negative
pressure inside containment can occur, in the event of malfunction of the
Containment Fan Coolers (containment air filtration system (VFS))
control, in combination with low outside ambient temperature, which
reduces containment temperature.

The containment pressure vessel contains two 1 00-percent capacity
vacuum relief flow paths with a shared containment penetration that
protect the containment from excessive external pressure loading. Each
flow path outside containment contains a normally closed, motor-operated
valve (MOV). The MOVs receive an ESF "open" signal on Containment
Pressure-Low 2. The MOVs close on an ESF containment isolation
signal, as well as on High-1 containment radioactivity. Each flow path
inside containment contains a normally closed, self-actuated check valve
inside containment that opens on a negative differential pressure of
0.2 psi. A vacuum relief flow path consists of one MOV and one check
valve, and the shared containment penetration.

The parallel vacuum relief MOVs are Interlocked with the 16 Inch
containment purge discharge isolation valve inside containment,
VFS-PL-V009, which shares the containment penetration. The vacuum
relief MOVs are blocked from opening if VFS-PL-V009 is not closed. If
the VFS-PL-V009 is not closed, then the vacuum relief MOVs will
automatically close to direct VFS purge exhaust through the normal VFS
discharge flow path. However, if vacuum relief actuation is required, the
vacuum relief MOV actuation signal overrides the closing interlock with
VFS-PL-V009 to allow the vacuum relief MOVs to open ensuring that the
vacuum relief protection actuates. (Ref. 3)
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B 3.6.10

BASES

DCPNRC_003131

APPLICABLE
SAFETY
ANALYSES

Design of the vacuum relief system involves calculating the effect of loss
of ac power and an ambient air temperature in combination with limited
containment heating that reduces the atmospheric temperature (and - -.-----

hence pressure) inside containment (Ref. 1). Conservative assumptions
are used for relevant parameters in the calculation; for example,
maximum inside containment temperature, minimum outside air
temperature, maximum humidity, and maximum heat transfer coefficients
(Ref. 1). The resulting containment pressure versus time is calculated,
including the effect of the opening of the vacuum relief valves when their
negative pressure setpoint is reached. It is also assumed that one valve
fails to open.

- Field Code Changed

The containment was designed for an external pressure load equivalent
to 1.7 psid. The excessive containment cooling events were analyzed to
determine the resulting reduction in containment pressure. The Initial
pressure condition used in this analysis was -0.2 psig. This resulted in a
minimum pressure inside the containment less than the design load.

The applicable safety analyses results for the loss of ac power event
bounds the analyses for the other external pressure load events
described in the Bases for LCO 3.6.4, "Containment Pressure."

The vacuum relief valves must also perform the containment isolation
function during a containment high pressure event. For this reason, the
system is designed to take the full containment positive design pressure
and the environmental conditions (temperature, pressure, humidity,
radiation, chemical attack, and the like) associated with the containment
DBA.

The vacuum relief valves satisfy Criterion 3 of 10 CFR 50.36(c)(2)(il).

I oL - -- -- -
The LCO establishes the maximum containment temperature initial -u - -8
condition and the minimum equipment required to accomplish the vacuum {Forrmattd. No urderline
relief function following excessive containment cooling events (Ref. 1).
Two 100-percent vacuum relief flow paths are required to be OPERABLE
to ensure that at least one is available, assuming one or both valves in
the other flow path fail to open. A vacuum relief flow path is OPERABLE if
the MOV opens on an ESF open signal and the self-actuated check
valves open on a negative differential pressure of 0.2 psi.

The containment inside to outside differential air temperature limit of
•_90°F ensures that the initial condition for the excessive cooling analysis
is met. If the differential air temperature exceeds the limit, the
containment vacuum relief capacity of one flow path may not be adequate
to ensure the containment pressure meets the negative pressure design

i- Comment d:3: 8
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B 3.6.10

BASES

APPLICABILITY In MODES 1 through 6, the potential exists for excessive containment
cooling events to produce a negative containment pressure below the
design limit. However, in MODE 5 or 6, a containment air flow path may
be opened (LCO 3.6.8, Containment Penetrations), providing a vacuum
relief path that is sufficient to preclude a negative containment pressure
below the design limit.

Therefore, the vacuum relief flow paths are required to be OPERABLE in
MODES 1 through 4 and in MODES 5 and 6 without an open containment
air flow path _>6 inches in diameter. With a 6 inch diameter or equivalent
containment air flow path, the vacuum relief function is not needed to
mitigate a low pressure event.

DCPNRC_003131

I ACTIONS h.il -- ---------------------------------------- -Commt[t•37]:8.

When one of the required vacuum relief flow paths is inoperable, the Formatted. Underline

SL1.ii........L - a . ~..a .. nrr,* m ,-Formatted: undemine
inopUraubl iIow pa~L MustL u restOreu LO ur-r-r. DL.- sLduS Wifif
72 hours. The specified time period is consistent with other LCOs for the
loss of one train of a system required to mitigate the consequences of a
LOCA or other DBA.

.B.1 and B.W

If the containment inside to outside differential air temperature is > 90'F,
then the differential air temperature shall be restored to within the limit
within 8 hours. The 8-hour Completion Time is reasonable, considering
that limit is based on a worst case condition and the time needed to
reduce the containment temperature while controlling pressure within
limits of LCO 3.6.4, Containment Pressure.

If the differential temperature cannot be restored, Required Action B.2
provides an alternate requirement. Reduction of the containment average
temperature to _<80*F provides an initial condition for excessive cooling
events that ensures the vacuum relief system capacity is sufficient
(Ref. 1).

I { Formatted: Underline

.C.1. C.2, and CC3----o-- - -t -t-W--:-8
l" {Foatted:Underline

If the Required Action and associated Completion Time of Conditions A or Formatted: Underline
B are not met or both vacuum relief flow paths are inoperable, the plant
must be brought to at least MODE 3 within 6 hours and to MODE 5 within
36 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.
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BASES

ACTIONS (continued)

In MODE 5 or 6, a containment air flow path >6 inches in diameter shall
be opened within 44 hours from Condition entry. Any flow path (or paths)
with an area equivalent to 6 inches in diameter is adequate to provide the
necessary air flow.

The primary means of opening a containment air flow path is by
establishing a VFS air flow path into containment. Manual actuation and
maintenance as necessary to open a purge supply, purge exhaust, or
vacuum relief flow path are available means to open a containment air
flow path. In addition, opening of a spare penetration is an acceptable
means to provide the necessary flow path. Opening of an equipment
hatch or a containment airlock is acceptable. Containment air flow paths
opened must comply with LCO 3.6.8, Containment Penetrations.

The 44 hour Completion Time is reasonable for opening a containment air
flow path in an orderly manner.

SURVEILLANCE
REQUIREMENTS

-SR 3.6.10ý1 .. J1com .[rw40:18

F~ormiatted: Underline
Jn

Verification that the containment inside to outside differential air
temperature is _<90°F is required every 12 hours. The containment inside
to outside differential air temperature is the difference between the
outside ambient air temperature (measured by the site meteorological
instrumentation or equivalent) and the inside containment average air
temperature (measured using the same instrumentation as used for
SR 3.6.5.1).

' nFormatted: Underline 1
J

The Frequency is based on the normally stable containment average air
temperature and the relatively small outside ambient air temperature
changes within this time.

SR 3.6.10.--------------------------------- omnt[tw41: 8
S Formatted: Underline "I

I nis SR cites the Inservice lesting I-'rogram, which establishes the
requirement that Inservice testing of the ASME Code Class 1, 2, and 3
valves shall be performed in accordance with theASME OM Code
(Ref. 2). Therefore, SR Frequency is governed by the Inservice Testing
Program.
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B 3.7.1

BASES

ACTIONS (continued)

hIg = Heat of vaporization at the highest MSSV opening pressure,
including tolerance and accumulation as appropriate,
Btu/Ibm

N = Number of steam generators in the plant

To determine the Table 3.7.1-1 Maximum Allowable Power, the
Maximum NSSS Power calculated using the equation above is
reduced by 9% RTP to account for Nuclear Instrument System trip
channel uncertainties.

The allowed Completion Times are reasonable based on operating
experience to accomplish the Required Actions in an orderly manner
without challenging unit systems.

B.1 and B.2

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 a MODE in
which the LCO does not apply. To achieve this status, the plant must be
placed in at least MODE 3 within 6 hours, and in MODE 4, with RCS
cooling provided by the WNimaj Residual Heat Removal System (RNS) . - mComent [tw42]: 8
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.

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 safety and relief valve tests are required to be performed in
accordance with ASME OM Code (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 balanced valves,
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MSIVs
B 3.7.2

BASES

APPLICABLE SAFETY ANALYSES (continued)

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.

b. A break outside of containment, and upstream or downstream from
the MSIVs, is not a containment pressurization concern. The
uncontrolled blowdown of more than one steam generator must be
prevented to limit the potential for uncontrolled keatd0 Coolant --- -- Comment E[w43]! 8
System (RCSj cooldown and positive reactivity addition. Closure of
the MSIVs or alternate downstream valves 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 to minimize radiological
releases.

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 and the alternate downstream valves satisfy Criterion 3 of
10 CFR 50.36(c)(2)(ii).

Following an SLB and main steam isolation signal, the analyses assume
continued steam loss through the steam line condensate drain lines,
turbine gland seal system, and the main steam to auxiliary steam header
which supplies the auxiliary steam line to the deaerator. Since these
valves are not assumed for steam isolation, they do not satisfy the
10 CFR 50.36(c)(2Xii) criteria.

LCO This LCO requires that one MSIV in each of the two steam lines be
OPERABLE. The MSIVs are considered OPERABLE when their isolation
times are within limits, and they close on an isolation actuation signal.

This LCO requires that four turbine stop valves or their associated turbine
control valve, six turbine bypass valves, and two moisture separator
reheater 2nd stage steam isolation valves be OPERABLE. A valve Is
considered OPERABLE when its isolation time is within the safety
analysis isolation time limit of 5 seconds and it closes on an MSIV
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VES
B 3.7.6

B 3.7 PLANT SYSTEMS

B 3.7.6 Main Control Room Emergency Habitability System (VES)

BASES

IBACKGROUND The Main Control Room mmemenc Habiabiity System (VES prviSdes a . - comment [tJw441] 8
protected environment from which operators can control the plant
following an uncontrolled release of radioactivity, hazardous chemicals, or
smoke. 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-ainCntrolonvelope (_MCE) radiation signal is com - - oment [1W45]: 8
received, the VES is actuated. The major functions of the VE•S are: -1) tf6- De" m

provide forced ventilation to deliver an adequate supply of breathable air > Deleted

(Ref. 4) for the MCRE occupants; 2) to provide forced ventilation to c

maintain the MCRE at a 1/8 inch water gauge positive pressure with Deleted: r

respect to the surrounding areas; 3) provide passive filtration to filter Deleted: a

contaminated air in the MCRE; and 4) to limit the temperature increase of
the IMCRILeaquipm~ent and facilities that must remain functional during an - commett[w,]1:
accident, via the heat absorption of passive heat sinks.

The VES consists of compressed air storage tanks, two air delivery flow
paths, an eductor, a high efficiency particulate air (HEPA) filter, an
activated charcoal adsorber section for removal of gaseous activity
(principally lodines), associated valves or dampers, piping, and
instrumentation. The tanks contain enough breathable air to supply the
required air flow to the MCRE for at least 72 hours. The VES system is
designed to maintain C0 2 concentration less than 0.5% for up to
11 MCRE occupants.

The MCRE is the area within the confines of the MCRE boundary that
contains the spaces that control room operators inhabit to control the unit
during normal and accident conditions. This area encompasses the main
control area, operations work area, operational break room, shift
supervisor's office, kitchen, and toilet facilities (Ref. 1). The MCRE is
protected during normal operation, natural events, and accident
conditions. The MCRE boundary is the combination of walls, floor, roof,
electrical and mechanical penetrations, and access doors. The
OPERABILITY of the MCRE boundary must be maintained to ensure that
the inleakage of unfiltered air into the MCRE will not exceed the inleakage
assumed In the licensing basis analysis of design basis accident (DBA)
consequences to MCRE occupants. The MCRE and its boundary are
defined in the Main Control Room Envelope Habitability Program.
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B 3.7.6

BASES

BACKGROUND (continued)

Sufficient thermal mass exists in the surrounding concrete structure
(including walls, ceiling and floors) to absorb the heat generated inside
the MCRE, which is initially at or below 75°F. Heat sources inside the
MCRE include operator workstations, emergency lighting and occupants.
Sufficient Insulation is provided surrounding the MCRE 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.

In the unlikely event that power to the VBS is unavailable for more than
72 hours, MCRE habitability is maintained by operating one of the two
NMCRE anciary fan to s upply outside air to the MCRE. comnt [tW47]. 8

_ L --- -- -- - -- -- - -- -- -- --- --

The compressed air storage tanks are initially filled to contain greater than
327,574 scf of compressed air. The compressed air storage tanks, the
tank pressure, and the room temperature are monitored to confirm that
the required volume of breathable air is stored. During operation of the
VES, a self contained pressure regulating valve 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 MCRE. The MCRE is maintained at a 1/8 inch water gauge positive
pressure to minimize the infiltration of airborne contaminants from the
surrounding areas. The VES operation in maintaining the MCRE habitable
Is discussed in Reference 1.

APPLICABLE The compressed air storage tanks are sized such that the set of tanks has
SAFETY a combined capacity that provides at least 72 hours of VES operation.
ANALYSES

Operation of the VES is automatically initiated by the following safety
related signal: high-2 particulate or iodine radioactivity.

In the event of a loss of all AC power, the VES functions to provide
ventilation, pressurization, and cooling of the NMCR_ pressure boundary._. .....- comment [&1X4]: 8

In the event of a high level of gaseous radioactivity outside of the MCRE,
the VBS continues to operate to provide pressurization and filtration
functions. The MCRE air supply downstream of the filtration units is
monitored by a safety related radiation detector. Upon high-2 particulate
or Iodine radioactivity setpoint, a safety related signal is generated to
isolate the MCRE and to initiate air flow from the VES storage tanks.
Isolation of the MCRE consists of closing safety related valves in the lines
that penetrate the MCRE pressure boundary. Valves in the VBS supply
and exhaust ducts, and the Sanitary Drainage System (SDS) vent lines
are automatically isolated. VES air flow is initiated by a safety related
signal which opens the isolation valves in the VES supply lines.
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VES
B 3.7.6

BASES

APPLICABLE SAFETYANALYSES (continued)

The VES provides protection from smoke and hazardous chemicals to the
MCRE occupants. The analysis of hazardous chemical releases
demonstrates that the toxicity limits are not exceeded in the MCRE
following a hazardous chemical release (Ref. 1). The evaluation of a
smoke challenge demonstrates that it will not result in the inability of the
MCRE occupants to control the reactor either from the control room or
from the remote shutdown room (Ref. 2).

The VES functions to mitigate a DBA or transient that either assumes the
failure of or challenges the integrity of the fission product barrier.

The VES satisfies the requirements of Criterion 3 of 10 CFR
50.36(cX2)(ii).

LCO The VES limits the MCRE temperature rise and maintains the MCRE at a
positive pressure relative to the surrounding environment.

Two air delivery flow paths are required to be OPERABLE to ensure that
at least one is available, assuming a single failure.

The VES is considered OPERABLE when the individual components
necessary to deliver a supply of breathable air to the 1CRE @T ........
OPERABLE. This includes components listed in SR 3.7.6.3 through
3.7.6.10. In addition, the MCRE pressure boundary must be maintained,
including the integrity of the walls, floors, ceilings, electrical and
mechanical penetrations, and access doors. The MCRE pressure
boundary includes the Potable Water System (PWS) and SDS running
(piping drain) traps, which retain a fluid level sufficient to maintain a seal
preventing gas flow through the piping. The MCRE pressure boundary
also includes the Waste Water System (WWS) drain line, which is isolated
by a normally closed isolation valve.

In order for the VES to be considered OPERABLE, the MCRE boundary
must be maintained such that the MCRE occupant dose from a large
radioactive release does not exceed the calculated dose in the licensing
basis consequence analysis for DBAs, and that MCRE occupants are
protected from hazardous chemicals and smoke.

The LCO is modified by a Note allowing the MCRE boundary to be
opened intermittently under administrative controls. For entry and exit
through doors, the administrative control of the opening is performed by
the person(s) entering or exiting the area. For other openings, these

- - d CommeOt [tw49]: 8

AP1000 B 3.7.6 - 3 Amendment 0
Revision 19

Page 188 of 206



ENCLOSURE 2
Markups to be incorporated into DCD Revision 19, DCPNRC_003131
AP1000 DCD Tier 2 Chapter 16 Proposed Editorial Changes

VES

B 3.7.6

BASES

ACTIONS (continued)

C.1. C.2, and C.3

If the unfiltered inleakage of potentially contaminated air past the MCRE
boundary and into the MCRE can result in MCRE occupant radiological
dose greater than the calculated dose of the licensing basis analyses of
DBA consequences (allowed to be up to 5 rem TEDE), or inadequate
protection of MCRE occupants from hazardous chemicals or smoke, the
MCRE boundary is inoperable. Actions must be taken to restore an
OPERABLE MCRE boundary within 90 days.

During the period that the MCRE boundary is considered inoperable,
action must be initiated to implement mitigating actions to lessen the
effect on MCRE occupants from the potential hazards of a radiological or
chemical event or a challenge from smoke. Actions must be taken within
24 hours to verify that in the event of a DBA, the mitigating actions will
ensure that MCRE occupant radiological exposures will not exceed the
calculated dose of the licensing basis analyses of DBA consequences,
and that MCRE occupants are protected from hazardous chemicals and
smoke. These mitigating actions (i.e., actions that are taken to offset the
consequences of the inoperable MCRE boundary) should be preplanned
for implementation upon entry into the condition, regardless of whether
entry is intentional or unintentional. The 24 hour Completion Time is
reasonable based on the low probability of a DBA occurring during this
time period, and the use of mitigating actions. The 90 day Completion
Time is reasonable based on the determination that the mitigating actions
will ensure protection of MCRE occupants within analyzed limits while
limiting the probability that MCRE occupants will have to implement
protective measures that may adversely affect their ability to control the
reactor and maintain it in a safe shutdown condition in the event of a
DBA. In addition, the 90 day Completion Time is a reasonable time to
diagnose, plan and possibly repair, and test most problems with the
MCRE boundary.

D.1, D.2. and D.3

If one bank of VES air tanks (8 tanks out of 32 total) is inoperable, then
the VES is able to supply air to the [MCRE for 54 hours (75% of the . - Comment Etlwso]: 8
required 72 hours). If the VES is actuated, the operator must take actions
to maintain habitability of the MCRE once the air in the tanks has been
exhausted. The VBS supplemental filtration mode or MCRE ancillary fans
are both capable of maintaining the habitability of the MOCRE after 54
hours.
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BASES

ACTIONS (continued)

With one bank of VES air tanks inoperable, action must be taken to
restore OPERABLE status within 7 days. In this Condition, the stored
amount of compressed air in the remaining OPERABLE VES air tanks
must be verified within 2 hours and every 12 hours thereafter to be at
least 245,680 scf. The 245,680 scf value is 75 percent of the minimum
amount of stored compressed air that must be available in the
compressed air storage tanks. The standard volume is determined using
the compressed air storage tank room temperature (VAS-TE-080A/B),
compressed air storage tanks pressure (VES-PT-001AIB), and
Figure B 3.Z.7-_2, Co mpressed Air Sto~rageTanksM inimum Volume - One . . -'comment [Uw51]: 81

Bank of VES Air Tanks (8 Tanks) Inoperable. Values above the Deleted: 6.7
245,680 scf line in the figure meet the Required Action criteria.
Verification that the minimum volume of compressed air is contained in
the OPERABLE compressed air storage tanks ensures a 54 hour air
supply will be available if needed. Additionally, within 24 hours, the VBS
ancillary fans are verified to be OPERABLE so that, if needed, can be put
into use once the OPERABLE compressed air storage tanks have been
exhausted. The Completion Times associated with these actions and the
7 day Completion Time to restore VES to OPERABLE are based on
engineering judgment, considering the low probability of an accident that
would result in a significant radiation release from the reactor core, the
low probability of radioactivity release, and that the remaining
components and compensatory systems can provide the required
capability. The 54 hours of air In the remaining OPERABLE compressed
air storage tanks, along with compensatory operator actions, are
adequate to protect the main control room envelope habitability. Dose
calculations verify that the JMCRELdose limits will r remain Iwithintthe ----- -- commient [tiWS2]: 8
requirements of GDC 19 with the compensatory actions taken at
54 hours.

E.1 and E.2

In MODE 1, 2, 3, or 4 if the Required Actions and Completion Times of
Conditions A, B, C, or D are not met, or the VES is inoperable for reasons
other than Conditions A, B, C, or D, the unit must be placed in a MODE in
which the LCO does not apply. To achieve this status, the unit must be
placed in at least MODE 3 within 6 hours and in MODE 5 within 36 hours.
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VES
B 3.7.6

BASES

ACTIONS (continued)

F.1

During movement of irradiated fuel assemblies, if the Required Actions
and Completion Times of Conditions A, B, C, or D are not met, or the VES
is inoperable for reasons other than Conditions A, B, C, or D, or the VES
is inoperable due to an inoperable MCRE boundary, action must be taken
immediately to suspend the movement of fuel. This does not preclude the
movement of fuel to a safe position.

SURVEILLANCE
REQUIREMENTS

SR 3.7.6.1

The MCRE 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
MCRE temperature will not exceed the required conditions after loss of
VBS cooling. The surveillance limit of 75°F is the initial heat sink
temperature assumed in the VES thermal analysis. The 24 hour
Frequency is acceptable based on the availability of temperature
Indication in the MCRE.

SR 3.7.6.2

Verification every 24 hours that compressed air storage tanks contain
greater than 327,574 scf of breathable air.

The standard volume is determined using the compressed air storage
tank room temperature (VAS-TE-080A/B), compressed air storage tanks
pressure (VES-PT-001AIB), and Figure B 3.7_L1, Compressed Air -- -- fo- ý5titlw3];8
Storage Tanks Minimum Volume. Values above the 327,574 scf line in {Deleted: 6.7
the figure meet the surveillance criteria. Verification that the minimum
volume of compressed air is contained in the compressed air storage
tanks ensures that there will be an adequate supply of breathable air to
maintain MCRE habitability for a period of 72 hours. The Frequency of 24
hours is based on the availability of pressure indication in the MCRE.

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.

. 1

JJ
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VES
B 3.7.6

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.7.6.8

Verification that each VES pressure relief isolation valve within the MCRE
pressure boundary is OPERABLE is required in accordance with the
Inservice Testing Program. The SR is used in combination with
SR 3.7.6.gto ensure that adequaLte vent area-is available to mitigate - ---

MCRE overpressurization. Deleted: 8

SR 3.7.6.9

yt854.:8

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.to - -8
ensure that adequate vent area is available to mitigate MCRE Deleted: 9
overpressurization.

SR 3.7.6.10

Verification of the OPERABILITY of the self-contained pressure regulating
valve in each VES air delivery flow path 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
MCRE will not occur.

SR 3.7.6.11

This SR verifies the OPERABILITY of the MCRE boundary by testing for
unfiltered air inleakage past the MCRE boundary and into the MCRE.
The details of the testing are specified in the Main Control Room
Envelope Habitability Program.

The MCRE is considered habitable when the radiological dose to MCRE
occupants calculated in the licensing basis analyses of DBA
consequences is no more than 5 rem TEDE and the MCRE occupants
are protected from hazardous chemicals and smoke. This SR verifies
that the unfiltered air inleakage Into the MCRE is no greater than the flow
rate assumed in the licensing basis analyses of DBA consequences.
When unfiltered air inleakage is greater than the assumed flow rate,
Condition C must be entered. Required Action C.3 allows time to restore
the MCRE boundary to OPERABLE status provided mitigating actions
can ensure that the MCRE remains within the licensing basis habitability
limits for the occupants following an accident. Compensatory measures
are discussed in Regulatory Guide 1.196, Section C.2.7.3 (Ref. 3) which
endorses, with exceptions, NEI 99-03, Section 8.4 and Appendix F
(Ref. 5). These compensatory measures may also be used as mitigating
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VES
B 3.7.6

VES Operability Requirements (Required Action D.1)
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Deleted:

Figure B 3.7.6-2
Compressed Air Storage Tanks Minimum Volume - One Bank of VES Air Tanks

(8 Tanks) Inoperable
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B 3.7.8

B 3.7 PLANT SYSTEMS

B 3.7.8 Main Steam Line Leakage

BASES

BACKGROUND A limit on leakage from the main steam line inside containment Is required
to limit system operation 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
(Ref. 1). This leakage limit ensures appropriate action can be taken
before the integrity of the lines is impaired.

LBB is an argument which allows elimination of design for dynamic load
effects of postulated pipe breaks. The fundamental premise of LBB 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 blowdown loads.

As described in Section 3.6 (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 LCO
protects the main steam lines inside containment against degradation,
and helps assure that serious leaks will not develop. The consequences
of violating this LCO include the possibility of further degradation of the
main steam lines, which may lead to pipe break.

APPLICABLE The safety significance of plant leakage inside containment varies
SAFETY depending on its source, rate, and duration. Therefore, detection and
ANALYSES monitoring of plant leakage inside containment are necessary. This is

accomplished via the instrumentation required by LCO 3.4.9, "RCS
Leakage Detection Instrumentation," and the ieactod Coolant System . om [i
.RCS.) water inventory balance (SR 3.4.7.1). Subtracting RCS leakage as

well as any other Identified non-RCS leakage into the containment area
from the total plant leakage inside containment 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.
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B 3.7.9

B 3.7 PLANT SYSTEMS

B 3.7.9 Fuel Storage Pool Makeup Water Sources

BASES

DCPNRC_003131

BACKGROUND The spent fuel storage pool Is normally cooled by the nonsafety spent fuel
pool cooling system. In the event the normal cooling system is
unavailable, the spent fuel storage pool can be cooled by the normal
residual heat removal system. Alternatively, the spent fuel storage pool
contains sufficient water inventory for decay heat removal by boiling. To
support extended periods of loss of normal pool cooling, makeup water is
required to provide additional cooling by boiling. Both safety and non-
safety makeup water sources are available on-site.

Three safety-related, gravity fed sources of makeup water are provided to
the spent fuel storage pool. These makeup water sources contain
sufficient water to maintain spent fuel storage pool cooling for 72 hours.
When the spent fuel storage pool decay heat _4.7 MWt _and_ __7.2 .. . -- ._._._._.._....
MWt, the cask washdown pit must be available to provide makeup to the Deletedi: 'a
spent fuel storage pool. When the spent fuel storage pool decay heat is
> 5.6 MWt and __7.2 MWt both the cask washdown pit and the cask
loading pit must be available to provide makeup to the spent fuel storage
pool.. When the spent fuel storage pool decay heat is > 7.2 MWt and the
reactor decay heat is _!6.0 MWt, the PasslV4 Containment Cooling Water .. -- Comment [tlwss]: 8
Storage Tank (PCCWST) must be available to provide makeup water to
the spent fuel storage pool (when the tank is no longer required for
containment cooling purposes). Additional on-site makeup water sources
are available to provide spent fuel storage pool cooling between 3 and 7
days.

The PCCWST is isolated by two normally closed valves. The normally
closed valves will be opened only to provide emergency makeup to the
spent fuel storage pool. A third downstream valve permits the operator to
regulate addition of water to the spent fuel storage pool as required to
maintain the cooling water inventory.

Once decay heat in the spent fuel storage pool is reduced to Wk*orb eloqw ... r ih9]•':%` !. . 5 •
4,.7 MWAt thhe sqpent fuel storagg etpqol waterinventory is sufficient, without - eted: 4.
makeup, to maintain the spent fuel storage pool for 72 hours. When the
spent fuel storage pool decay heat load is _<5.6 MWt for the cask loading
pit and [:L.7 MWt for the cask washdown pit, _the pits are no longer . - [
required to be OPERABLE for spent fuel storage pool makeup. - ejeted: <}

A general description of the spent fuel storage pool design is given in
Section 9.1.2 (Ref. 1). A description of the Spent Fuel Pool Cooling and
Cleanup System is given in Section 9.1.3 (Ref. 2).
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B 3.7.9

BASES

DCPNRC_003131

APPLICABLE
SAFETY
ANALYSES

In the event the normal spent fuel storage pool cooling system is
unavailable, the spent fuel cooling is provided by the heat capacity of the
water in the pool. The worst case decay heat load (decay heat
> 7.2 MWt) is produced by an emergency full core off-load following a
refueling plus ten years of spent fuel. For this case the spent fuel storage
pool inventory provided by the water over the stored fuel and below the
pump suction connection is capable of cooling the spent fuel storage pool
without boiling for at least 2.5 hours, following a loss of normal spent fuel
storage pool cooling. After boiling starts, makeup water may be required
to replace water lost by boiling and is available, without offsite support,
via the PCCWST.

The requirements of LCO 3.6.6, "Passive Containment Cooling System -
Operating," are applicable in MODES 1, 2, 3, and 4 and LCO 3.6.7,
"Passive Containment Cooling System - Shutdown," are applicable in
MODES 5 and 6 with reactor decay heat > 6.0 MWt. LCOs 3.6.6 and
3.6.7 require availability of the containment cooling water tank forcontainment heat removal. orbelow 6.0 MWt reactor decay heat,- - - o ........ .
containment air cooling is adequate. ""-- Deleted: B

Since none of the Chapter 15 Design Basis Accident analyses assumeavailability of the PCCWSTJthcask or the cask in_ comment _w62: 8of the washdown~~pit,----odn ___tb -- *ommnt9w2J
pit for spent fuel storage pool makeup, the spent fuel storage pool
makeup water sources specification does not satisfy any of the 10 CFR
50.36(c)(2)(ii) criteria. This LCO Is included in accordance with NRC
guidance provided in an NRC letter (Reference 3).

LCO The spent fuel storage pool makeup water sources are required to contain
the following amount of water to be considered OPERABLE:

" Cask washdown pit water level must be a1 3.75 ft.

" Cask loading pit water level must be _43.9 ft.

" P C C W S T i s r e q u i r e d t o c o n t a i n J A Z & a l l o n s o f w a t e r .. . .- C-- --e- -t <h": 6e d 4 0•0'0 0-

An OPERABLE flow path from the required makeup source assures spent
fuel cooling for at least 72 hours. Several additional makeup sources are
available, including the ground level PCCAWST. These makeup sources
assure spent fuel cooling for at least 7 days.

Note 1 specifies that the cask washdown pit is required to be OPERABLE
when the spent fuel storage pool decay heat ýSi L4.? MWt and _<7.2 MWt.

"Deleted
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B 3.7.10

B 3.7 PLANT SYSTEMS

B 3.7.10 Steam Generator Isolation Valves

BASES

DCPNRC_003131

BACKGROUND The steam generator isolation valves consist of the power operated relief
valve (PORV) block valves (SGS-PL-V027A & B), PORVs (SGS-PL-
V233A & B), and blowdown isolation valves (SGS-PL-V074A & B and
SGS-PL-V075A & B). The PORV flow paths must be isolated following a
Steam Generator Tube Rupture (SGTR) to minimize radiological
releases. The blowdown flow path must be isolated following Loss of
Feedwater and Feedwater Line Break events to retain the steam
generator water inventory for Reactor Coolant System (RCS) heat
removal.

A PORV is installed in a 6 inch branch line off of the main steam line
piping from each steam generator, to provide for controlled removal of
reactor decay heat during normal reactor cooldown when the main steam
isolation valves are closed or the turbine bypass system is not available.
A normally-open block valve Is provided in each PORV line to provide
backup isolation capability. Both the PORV and the block valve receive a
Protection and Safety Monitoring System (PMS) isolation signal on low
steam line pressure. The block valve is also a containment isolation
valve.

The blowdown line from each steam generator is provided with two series
isolation valves, both located outside, but close to, containment. The
blowdown valves receive a PMS isolation signal on low SG level and on
10, is Residual Heat Removal .PRHRactuation. The first blowdown_ Comment , t[w7o;:8
isolation valve outside of containment is also a containment isolation
valve.

The steam generator PORVs and the blowdown isolation valves fail
closed on loss of control or actuation power. The steam generator PORV
block valves fail as-is on loss of control or actuation power. The steam
generator isolation valves may also be actuated manually.

Descriptions of the PORVs and SG blowdown Isolation are found in
Section 10.3.2.2.3 and Section 10.4.8 (Refs. 1 & 2).

APPLICABLE
SAFETY
ANALYSES

The PORV flow paths must be isolated following an SGTR to minimize
radiological releases from the ruptured steam generator into the
atmosphere. The PORV flow path is assumed to open due to high
secondary side pressure, during the SGTR. Dose analyses take credit for
subsequent isolation of the PORV flow path by the PORV and/or the
block valve which receive a close signal on low steam line pressure.
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B 3.7.11

BASES

ACTIONS (continued)

A.1. A.2.1. and A.2.2

When the concentration of boron in the fuel storage pool is less than
required, immediate action must be taken to preclude the occurrence of
an accident or to mitigate the consequences of an accident in progress.
This is most efficiently achieved by immediately suspending the
movement of fuel assemblies. The concentration of boron is restored
simultaneously with suspending movement of fuel assemblies. An
acceptable alternative is to verify by administrative means that the fuel
storage pool verification has been performed since the last movement of
fuel assemblies in the fuel storage pool. However, prior to resuming
movement of fuel assemblies, the concentration of boron must be
restored. This does not preclude movement of a fuel assembly to a safe
position.

SURVEILLANCE SR 3.7.11.1
REQUIREMENTS

This SR verifies that the concentration of boron in the fuel storage pool is
within the required limit. As long as this SR is met, the analyzed
accidents are fully addressed. The 7 day Frequency is appropriate
because no major replenishment of pool water is expected to take place
over such a short period of time.

DCPNRC_003131

REFERENCES 1. Sections 9.1.2, "Spent Fuel Storage" and 15.7.4, "Fuel Handling
Accident."

2. Double contingency principle of ANSI N16.1-1975, as specified in the
April 14, 1978 NRC letter (Section 1.2) and implied in the proposed
revision to Regulatory Guide 1.13 (Section 1.4, Appendix A).

3. APP-GW-GLR-ý2•'AP_000 _Spent Fuel Storage Racks Criticality - 6 =- wi
Analysis," Westinghouse Electric Company LLC. " Deleted: Revision 1,

J~1
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B 3.7.12 Spent Fuel Pool Storage

BASES

DCPNRC_003131

BACKGROUND The high density spent fuel storage racks are divided into two separate
and distinct regions and include locations for storage of defective fuel as
shown in Figure 4.3-1. Region 1, with a maximum of 243 storage
locations and the Defective Fuel Cells, with 5 storage locations are
designed to accommodate new fuel assemblies with a maximum
enrichment of 4.95 weight percent U-235, or spent fuel assemblies
regardless of the combination of initial enrichment and bumup. Region 2,
with a maximum of 641 storage locations is designed to accommodate
spent fuel assemblies in all locations which comply with the combination
of initial enrichment and bumup specified in LCO Figure 3.7.12-1,
Minimum Fuel Assembly 0Bmii UVersus Initial Enrichment for Region 2 --- -Coent t"72] 8. :
Spent Fuel Cells. Use of the IFE fuel rod storage canister is subject to Deleted: Requirements
the same storage requirements as the fuel assemblies.

The water in the spent fuel storage pool normally contains soluble boron,
which would result in large subcriticality margins under actual operating
conditions. For storage of fuel in the spent fuel racks, the design basis for
preventing criticality outside the reactor is that there is a 95 percent
probability at a 95 percent confidence level, without soluble boron, that
the effective multiplication faction ( of the fuel as semlyn'_aywill be - - communt(w73]: 81
less than 0.995, including uncertainties and tolerances. The NRC . Formatted: Not Superscript/ Subscript
guidelines specify a limiting ke of 1.0 for normal storage in the absence of
soluble boron. Hence, the design is based on the use of unborated water,
which maintains a subcritical condition for the allowed loading patterns.

The double contingency principle discussed in ANSI N-16.1-1975 and the
April 1978 NRC letter (Ref. 1) allows credit for soluble boron under other
abnormal and accident conditions, since only a single independent
accident need be considered at one time. For example, the only accident
scenario that has the potential for more than negligible positive reactivity
effect is an inadvertent misplacement of a new fuel assembly. This
accident has the potential for exceeding the limiting reactivity, should
there be a concurrent and independent accident condition resulting in the
loss of all soluble poison. To mitigate these postulated criticality related
accidents, boron is dissolved in the pool water. Safe operation with
unborated water and no movement of assemblies may, therefore, be
achieved by controlling the combination of initial enrichment and bumup
in accordance with the accompanying LCO. Prior to movement of an
assembly, it is necessary to perform SR 3.7.12.1.
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B 3.7.12
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BASES

APPLICABLE
SAFETY
ANALYSES

The hypothetical accidents can only take place during or as a result of the
movement of an assembly (Refs. 2 and 3). For these accident
occurrences, the presence of soluble boron in the spent fuel storage pool
(controlled by LCO 3.7b1,T 'Fuel Storage Pool Boron Concentration") -- commt [tJW74-:8
prevents criticality. By closely controlling the movement of each assembly Deleted: 15
and by checking the location of each assembly after movement, the time
period for potential accidents may be limited to a small fraction of the total
operating time. During the remaining time period with no potential for
accidents, the operation may be under the auspices of the accompanying
LCO.

The configuration of fuel assemblies in the fuel storage pool satisfies
Criterion 2 of 10 CFR 50.36(c)(2)(ii).

LCO The restrictions on the placement of fuel assemblies within Region 2 of
the spent fuel pool in the accompanying LCO, ensure the kff of the spent
fuel storage pool will always remain < 0.995, assuming the pool to be
flooded with unborated water and < 0.95, with a boron concentration of
greater than or equal to 800 ppm.

Region 2 permits storage of spent fuel assemblies in any cell location
provided the assembly meets the combination of initial enrichment and
bumup shown in LCO Figure 3.7.12-1, Fuel Assembly Burnup.Versus -- j Deleted: Requirements
Initial Enrichment o! Rýegion_2_Sent Fuel Cells. _ - "Coin[46 ]-. .

APPLICABILITY This LCO applies whenever any fuel assembly is stored in Region 2 of
this fuel storage pool.

ACTIONS LCO 3.0.3 is applicable while in MODE 1, 2, 3, or 4. Since spent fuel pool
storage requirements apply in all MODES when fuel is stored in Region 2,
the ACTIONS have been modified by a Note stating the LCO 3.0.3 is not
applicable. Spent fuel pool storage requirements are independent of
reactor operations. Entering LCO 3.0.3 while in MODE 1, 2, 3, or 4 would
require the unit to be shutdown unnecessarily.

LCO 3.0.8 is applicable while in MODE 5 or 6. Since spent fuel pool
storage requirements apply in all MODES when fuel is stored in Region 2,
the ACTIONS have been modified by a Note stating the LCO 3.0.8 is not
applicable. Spent fuel pool storage requirements are independent of
shutdown reactor operations. Entering LCO 3.0.8 while in MODE 5 or 6
would require the optimization of plant safety, unnecessarily.
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B 3.7.12

BASES

ACTIONS (continued)

A.1

The LCO is not met if spent fuel assemblies stored in Region 2 spent fuel
assembly storage locations do not meet the applicable initial enrichment
and bumup limits in accordance with Figure 3,7.12-1.

When the LCO is not met, action must be initiated immediately to make
the necessary fuel assembly movement(s) in Region 2 to bring the
storage configuration into compliance with Figure 3.7.12-1 by moving the
affected fuel assemblies to Region 1 or the Defective Fuel Cells.

SURVEILLANCE SR 3.7.12.1
REQUIREMENTS

This SR verifies by administrative means that the initial enrichment and
burnup of the fuel assembly is in accordance with Figure 3.7.12-1. Fuel
assemblies stored in Region 2 that do not meet the Figure 3.7.12-1
enrichment and burnup limits shall be stored In Region 1-or Defective
Fuel Cells.

DCPNRC_003131

REFERENCES 1. Double contingency principleANSI N16.1-1975, as specified in the
April 14, 1978 NRC letter (Section 1.2) and implied in the proposed
revision to Regulatory Guide 1.13 (Section 1.4, Appendix A).

2. APP-GW-GLRIO29.'LAP1000 Spent Fuel Storage Racks Criticality - tw :
Analysis," Westinghouse Electric Company LLC. Deleted: Revision 1,

3. Sections 9.1.2, "Spent Fuel Storage" and 15.7.4, "Fuel Handling
Accident."

-I
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Battery Parameters
B 3.8.7

BASES

ACTIONS (continued)

F.1

With one or more batteries with any battery parameter outside the
allowances of the Required Actions for Condition A, B, C, D, or E,
sufficient capacity to supply the maximum expected load requirement is
not assured and the corresponding battery must be declared inoperable.
Additionally, discovering one or more batteries in one Division with one or
more battery cells float voltage less than 2.07 V and float current greater
than 2 amps indicates that the battery capacity may not be sufficient to
perform the intended functions. The battery must therefore be declared
inoperable immediately.

SURVEILLANCE
REQUIREMENTS

SR 3.8.7.1

Verifying battery float current while on float charge is used to determine
the state of charge of the battery. Float charge is the condition in which
the charger is supplying the continuous charge required to overcome the
internal losses of a battery and maintain the battery in a charged state.
The float current requirements are based on the float current indicative of
a charged battery. Use of float current to determine the state of charge of
the battery is consistent with IEEE-450 (Ref. 3). The 7 day Frequency is
consistent with IEEE-450 (Ref. 3).

This SR is modified by a Note that states the float current requirement is
not required to be met when battery terminal voltage is less than the
minimum established float voltage of SR 3.8.1.1. When this float voltage
Is not maintained the Required Actions of LCO 3.8.1 ACTION A are being
taken, which provide the necessary and appropriate verifications of the
battery condition. Furthermore, the float current limit of 2 amps is
established based on the nominal float voltage value and is not directly
applicable when this voltage is not maintained.

SR 3.8.7.2 and SR 3.8.7.5

Optimal long term battery performance is obtained by maintaining a float
voltage greater than or equal to the minimum established design limits
provided by the battery manufacturer, which corresponds to 264.0 V atthe battery terminals, or 2.20 Nolt per cell. This provides adequate over- -8 _ - _ comment [t______ 8 ]
potential, which limits the formation of lead sulfate and self discharge, Deleted: pc
which could eventually render the battery inoperable. Float voltages inthis range or less, but greater than 2.07 Voltsper cell, are addressed in - Deleted: pc
Specification 5.5.11. SRs 3.8.7.2 and 3.8.7.5 require verification that the
cell float voltages are equal to or greater than the short term absolute
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-FS - Deleted: Containment Air Filtration System
B 3.9.6 Dejetecl)

B 3.9 REFUELING OPERATIONS -------------------------------------------- Comment [rmk7T]: 8

B 3.9.6 Containment Air Filtration System (VFS)

BASES

BACKGROUND The radiologically controlled area ventilation system (VAS) serves the fuel
handling area of the auxiliary building, and the radiologically controlled
portions of the auxiliary and annex buildings, except for the health
physics and hot machine shop areas which are provided with a separate
ventilation system (VHS). If high airborne radioactivity is detected in the
exhaust air from the fuel handling area, the auxiliary building, or the
annex buildings, the VAS supply and exhaust duct isolation dampers
automatically close to isolate the affected area from the outside
environment and the containment air filtration exhaust subsystem starts.
The VFS exhaust subsystem prevents exfiltration of unfiltered airborne
radioactivity by maintaining the isolated zone at 5-0.125 inches water
gauge pressure relative to the outside atmosphere. Monitoring of
potential releases of radiation is performed in accordance with
Administrative Controls Section 5.5.2, "Radioactive Effluent Control
Program."

For a fuel handling accident, the AP1 000 dose analysis does not rely on
the OPERABILITY of the VAS or VFS exhaust subsystem to meet the
offsite radiation exposure limits. This LCO is provided as an additional
level of defense-in-depth against the possibility of a fission product
release from a fuel handling accident in the fuel building. The plant vent
radiation detectors monitor effluents discharged from the plant vent to the
environment.

Each VFS exhaust subsystem includes one 100 percent capacity exhaust
air filtration unit, and the associated exhaust fan, heater and ductwork.

The filtration units are connected to a ducted system with isolation
dampers to provide HEPA filtration and charcoal adsorption of exhaust air
from the containment, fuel handling area, radiologically controlled areas
of the auxiliary and annex buildings. A gaseous radiation monitor is
located downstream of the exhaust air filtration units to provide an alarm
if abnormal gaseous releases are detected. The plant vent exhaust flow
is monitored for gaseous, particulate and iodine releases to the
environment. During conditions of abnormal airborne radioactivity in the
fuel handling area, auxiliary and/or annex buildings, the VFS exhaust
subsystem provides filtered exhaust to minimize unfiltered offsite
releases.
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BACKGROUND (continued)

The VAS is described in Reference 1 and the VFS is described in
Reference 2.

APPLICABLE The VFS is not required to mitigate the consequences of the limiting
SAFETY Design Basis Accident (DBA), which is a fuel handling accident. The
ANALYSES analysis of the fuel handling accident, given In Reference 3, assumes that

all fuel rods in an assembly are damaged. The DBA analysis of the fuel
handling accident does not assume that the VFS provides a filtered
exhaust, and its operation would reduce the consequences of the fuel
handling accident.

This specification is included for defense-in-depth.

LCO One VFS exhaust subsystem is required to be OPERABLE to reduce the
consequences of a fuel handling accident by filtering the fuel building
atmosphere.

A VFS exhaust subsystem is considered OPERABLE when its
associated:

a. Exhaust fan is capable of operating;

b. HEPA filter and charcoal adsorber are notexcessively restricting
flow, and are capable of performing their filtration function;

c. The associated heater and ductwork are capable of operating.

APPLICABILITY During movement of irradiated fuel in the fuel handling area, one VFS
exhaust subsystem is OPERABLE to alleviate the potential
consequences of a fuel handling accident.

ACTIONS LCO 3.0.3 is applicable while In MODE 1, 2, 3, or 4. Since irradiated fuel
assembly movement can occur in MODE 1, 2, 3, or 4, the ACTIONS have
been modified by a Note stating that LCO 3.0.3 is not applicable. If
moving irradiated fuel assemblies while in MODE 1, 2, 3, or 4, the fuel
movement is independent of reactor operations. Entering LCO 3.0.3
while in MODE 1, 2, 3, or 4 would require the unit to be shutdown
unnecessarily.
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ACTIONS (continued)

LCO 3.0.8 is applicable while in MODE 5 or 6. Since irradiated fuel
assembly movement can occur in MODE 5 or 6, the ACTIONS have been
modified by a Note stating that LCO 3.0.8 is not applicable. If moving
Irradiated fuel assemblies while in MODE 5 or 6, the fuel movement is
independent of shutdown reactor operations. Entering LCO 3.0.8 while in
MODE 5 or 6 would require the optimization of plant safety, unnecessarily.

A.1

When the required VFS exhaust subsystem is inoperable during
movement of irradiated fuel assemblies in the fuel building, action must
be taken to place the unit in a condition in which the LCO does not apply.
Action must be taken immediately to suspend movement of irradiated fuel
assemblies in the fuel building. This does not preclude the movement of
fuel to a safe position.

SURVEILLANCE SR 3.9.6.1
REQUIREMENTS

Each VFS exhaust subsystem should be checked 31 days prior to fuel
movement in the fuel handling area to ensure that it functions properly.
As the operating conditions on this subsystem are not severe, testing
each subsystem within one month prior to fuel movement provides an
adequate check on this system. Operation of the heater dries out any
moisture accumulated in the charcoal from humidity in the ambient air.

SR 3.9.6.2

This SR verifies that the VAS fuel handling area subsystem aligns to the
VFS and that the VFS exhaust subsystem starts and operates on an
actual or simulated actuation signal. During the post-accident mode of
operation, the VAS fuel handling area subsystem aligns to the VFS
filtered exhaust subsystem. The 24 month Frequency is consistent with
Reference 4.

SR 3.9.6.3

This SR verifies the integrity of the fuel handling area of the auxiliary
building enclosure. The ability of the VAS and VFS to maintain negative
pressure (5-0.125 inches water gauge relative to outside atmospheric
pressure) In the fuel handling area of the auxiliary building is periodically
tested to verify proper function of the VAS and VFS exhaust subsystem.
During this surveillance, the VAS fuel handling area subsystem is aligned
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SURVEILLANCE REQUIREMENTS (continued)

to the operating VFS exhaust subsystem. The fan for the VAS fuel
handling area subsystem is off. In this configuration, the VFS exhaust
subsystem is designed to maintain a negative pressure in the fuel
handling area of the auxiliary building (.--0.125 inches water gauge
relative to outside atmospheric pressure), to prevent unfiltered and
unmonitored leakage. Doors may be opened for short periods of time to
allow ingress and egress. During this surveillance, the VAS may be
servicing the remaining portions of the auxiliary and annex buildings. The
Frequency of 24 months is consistent with the guidance provided in
NUREG-0800, Section 6.5.1 (Ref. 5).

REFERENCES 1. Section 9.4.3, "Radiologically Controlled Area Ventilation System."

2. Section 9.4.7, "Containment Air Filtration System."

3. Section 15.7.4, "Fuel Handling Accident."

4. Regulatory Guide 1.140 (Rev. 2).

5. NUREG-0800, Section 6.5.1, Rev. 2, July 1981.

API 000 B 3.9.6 - 4 Amendment 0
Revision 19

Page 206 of 206


