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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

2/20/2009

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 162-1821 REVISION 0

SRP SECTION: 16 - TECHNICAL SPECIFICATIONS

APPLICATION SECTION: TS SECTION 3.7

DATE OF RAI ISSUE: 1/21/2009

QUESTION NO.: 16-141

TS 3.7 EDITORIAL

The following typographical or editorial errors were noted in US-APWR TS LCO 3.7 and
associated BASES:

1. Page 3.7.5-1, LCO REQUIRED ACTION A.1: "A.2" should be assigned to the second action.

2. Page 3.7.5-1, LCO REQUIRED ACTION A.1: The connector "OR" should be underlined and left
margin aligned to A.1/A.2 per the Improved Technical Specification Writers Guide,
TSTF-GG-05-01.

3. Page 3.7.5-1, LCO REQUIRED ACTION A.2: Align "7 days" with the first line of A.2 statement.

4. Page 3.7.5-2, LCO REQUIRED ACTION B.1: "B.2" should be assigned to the second action.

5. Page 3.7.5-2, LCO REQUIRED ACTION B.1: The connector "OR" should be underlined and left
margin aligned to B.1/B.2 per the Improved Technical Specification Writers Guide,
TSTF-GG-05-01.

6. Page 3.7.5-2, LCO CONDITION B, and C: The word "required" is not needed in these cases
since all "four EFW trains shall be OPERABLE". The word "required" was used in Rvesion 0 due to
additional LCO requirements for Mode 4 (2 out of 4 trains OPERABLE). Mode 4 is deleted from
the LCO APPLICABILITY in Revision 1.

7. Page B 3.7.1-1, BACKGROUND, 2nd Paragraph, 1st Sentence: Extraneous word "the" in front
of the word "Chapter."

8. Page B 3.7.1-1, APPLICABLE SAFETY ANALYSES, 2nd Paragraph, 1st Sentence: Extraneous
word "the" in front of the word "Chapter."

9. Page B 3.7.1-4, ACTIONS, 1st and 2nd Paragraph: Insert hard return (space) between
paragraphs. The 2nd paragraph starts with :To determine.."
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10. Page B 3.7.1-4, ACTIONS, 3rd Paragraph: The phrase "in the previous page" should be
"above".

11. Page B 3.7.2-1, BACKGROUND, 5th Paragraph, 1st Sentence: Extraneous word "the" in front
of the word "Chapter."

12. Page B 3.7.2-1, APPLICABLE SAFETY ANALYSES, 1st Paragraph, 1st and 2"d Sentence:
Extraneous word "the" in front of the word "Chapter."

13. Page B 3.7.3-2, BACKGROUND, 2nd Paragraph, 1st Sentence: Extraneous word "the" in front
of the word "Chapter."

14. Page B 3.7.3-2, LCO, 2nd and 3rd Paragraph: Insert hard return (space) between paragraphs.
The 3rd paragraph starts with "Failure to meet.."

15. Page B 3.7.3-2, LCO, 3rd Paragraph, 2nd Sentence: The phrase "a safety injection signal"
should be "a feedwater isolation signal on high steam generator level".

16. Page B 3.7.4-1, BACKGROUND, 1st Paragraph, 1st Sentence: Extraneous word "the" in front
of the word "Chapter."
Page B 3.7.4-1, APPLICABLE SAFETY ANALYSES, 1st Paragraph, last Sentence: The word
"generator" should be plural, "generators." The acronym "MSDV" should be plural, "MSDVs."

17. Page B 3.7.4-2, LCO, 1st Paragraph, 2nd Sentence: Insert a space between "four" and
"steam" in the word combination "foursteam."

18. Page B 3.7.5-1, BACKGROUND, 5th and 6th Paragraph: Insert hard return (space) between
paragraphs. The 6th paragraph starts with "Any two.."

19. Page B 3.7.5-1, BACKGROUND, 6th Paragraph, 1st Sentence: Extraneous word "under" in
front of the phrase "the four EFW pumps."

20. Page B 3.7.5-2, BACKGROUND, 3rd Paragraph, 1st Sentence: Extraneous word "the" in front
of the word "Chapter."

21. Page B 3.7.5-2 and B 3.7.5-3, APPLICABLE SAFETY ANALYSES: Remove the hard return
between the last Paragraph on page B 3.7.5-2 and the first paragraph on page B 3.7.5-3.

22. Page B 3.7.5-3, APPLICABLE SAFETY ANALYSES, 1st Paragraph, 1st Sentence: The word
"faulty" is misspelled as "foulty."

23. Page B 3.7.5-3, APPLICABLE SAFETY ANALYSES; 1st Paragraph, 1st Sentence: The
system acronym "RCPS" does not refer to any item on the acronyms and abbreviations list in the
DCD and is not introduced anywhere in the technical specification bases. Insert the correct
acronym.

24. Page B 3.7.5-3, LCO, 1st and 2nd Paragraph: Insert hard return (space) between paragraphs.
The 2nd paragraph starts with "During OLM.."

25. Page B 3.7.5-3, LCO, 2nd Paragraph, 2nd Sentence: Remove the redundant word
"connection" before the phrase "cross-connect line."

26. Page B 3.7.5-3, LCO, 3rd Paragraph: Remove hard return before the last Sentence; "The
piping, valves.."

27. Page B 3.7.5-9, SURVEILLANCE REQUIREMENTS, SR 3.7.5.5, last Sentence: The system
acronym "CST" should be replaced with "EFW pits."

28. Page B 3.7.8-2, ACTIONS, A.1 and A.2, 4th and 5th Sentences: These sentences regarding
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ACTION A.2 should follow the basis discussion for A.1.

29 Page B 3.7.10-3, BACKGROUND, 2nd Paragraph, last sentence: Extraneous word "the" in
front of the word "Chapter."

30. Page B 3.7.10-3, BACKGROUND, 3rd Paragraph, last Sentence: Extraneous word "the" in
front of the word "Chapter."

31. Page B 3.7.10-6, ACTIONS, B.1, 1st Sentence: The word "two" should be "one of
the required"

32. Page B 3.7.10-8, ACTIONS, G.1, 1st Sentence: Delete the word "both"

33. Page B 3.7.10-9, SURVEILLANCE REQUIREMENTS, SR 3.7.10.4, 2dn Paragraph, 3rd
Sentence: Remove the hard return after the word "air."

34. Page B 3.7.10-10, SURVEILLANCE REQUIREMENTS, SR 3.7.10.4, 2dn Paragraph, 3rd
Sentence: Remove the hard return at the end of the sentence

35. Page B 3.7.11-1, BACKGROUND, 2nd paragraph, 2nd Sentence: Add commas to list of major
components in each train.

36. Page B 3.7.11-5, SURVEILLANCE REQUIREMENTS, SR 3.7.11.2, 2nd Sentence: The
sentence is incomplete.

37. Page B 3.7.12-1, BACKGROUND, 2nd Paragraph, 1st Sentence: Extraneous word the" in
front of the word "Chapter."

38. Page B 3.7.12-1, BACKGROUND, 2nd Paragraph, 1st Sentence: Insert space between "9"
and "(Ref. 1)."

39. Page B 3.7.12-1, APPLICABLE SAFETY ANALYSES, 2nd Paragraph, Last Sentence: The
phrase ".A.the analysis assumes that all fuel rods fail, conservatively."
Should read "..the analysis conservatively assumes that all fuel rods fail."

40. Page B 3.7.14-1, BACKGROUND, 3rd Paragraph: Extraneous space before "The" to begin the
paragraph.

ANSWER:

TS 3.7 and related Bases are revised to incorporate the comments in QUESTION NO.16-141 item
except 21 and 23.

21. When the hard return between the last Paragraph on page B 3.7.5-2 and the first paragraph on
page B 3.7.5-3 is removed, B 3.7.5-3, 1 st paragraph will be divided partially. So, MHI think
adequate space is necessary between them.

23. The word "RCPS" will be changed to "RPS".

Impact on DCD

1. The DCD Chapter 16, TS 3.7.5 ACTIONS, CONDITION A will be revised as follows:
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ACTIONS
---------------------- NOTE----
LCO 3.0.4.b is not applicable when entering MODE 1.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One steam supply to one A.1 Restore affected equipment 7 days
turbine driven EFW pump to OPERABLE status.
inoperable.

OR
OR

---- ------------NOTE-------
-NOTE ------------ When the EFW pump

Only applicable if MODE 2 discharge cross-connect line
has not been entered isolation valves are closed.
following refueling.

A.2 Open all EFW pump 7 days
One turbine driven EFW discharge cross-connect line
pump inoperable in isolation valves.
MODE 3 following
refueling.

2. Addressed in 1.

3. Addressed in 1.

4. The DCD Chapter 16, TS 3.7.5 ACTIONS, CONDITION B and C will be revise as follows:
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ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. One required EFW B.1 Restore EFW train to 72 hours
train inoperable in OPERABLE status.
MODE 1,2, or 3 for
reasons other than OR
Condition A.

------ NOTE-------
When the EFW pump
discharge cross-connect line
isolation valves are closed.

B.2 Open all EFW pump discharge 72 hours
cross-connect line isolation
valves.

C. Required Action and C.1 Be in MODE 3. 6 hours
associated
Completion Time for AND
Condition A or B not
met. C.2 Be in MODE 4. 1224 hours

OR

Two required EFW
trains inoperable in
MODE 1,2, or 3.

5. Addressed in 4.

6. Addressed in 4.

7. The DCD Chapter 16, TS 3.7.1 BASES, Background, B 3.7.1-1, 2"d paragraph will be revised
as follows:

Six MSSVs are located on each main steam header, outside containment, upstream of the main
steam isolation valves, as described in the Chapter 10 (Ref. 1). The MSSVs must have
sufficient capacity to limit the secondary system pressure to = 110% of the steam generator
design pressure in order to meet the requirements of the ASME Code, Section III (Ref. 2). The
MSSV design includes staggered setpoints, according to Table 3.7.1-2 in the accompanying
LCO, so that only the needed valves will actuate. Staggered setpoints reduce the potential for
valve chattering that is due to steam pressure insufficient to fully open the valves following a
turbine reactor trip.

8. The DCD Chapter 16, TS 3.7.1 BASES, APPLICABLE SAFETY ANALYSES, B 3.7.1-1, 2nd

paragraph will be revised as follows:

The events that challenge the relieving capacity of the MSSVs, and thus RCS pressure, are
those characterized as decreased heat removal events, which are presented in the Chapter 15
(Ref. 3). Of these, the full power turbine trip without steam dump is the limiting AOO. This
event also terminates normal feedwater flow to the steam generators.

9. The DCD Chapter 16, TS 3.7.1 BASES, ACTIONS, B 3.7.1-4, 1 st and 2 nd paragraph will be
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revised as follows:

The maximum THERMAL POWER corresponding to the heat removal capacity of the remaining
OPERABLE MSSVs is determined via a conservative heat balance calculation as described in
the attachment to Reference 6, with an appropriate allowance for calorimetric power uncertainty.

To determine the maximum THERMAL POWER corresponding to the heat removal capacity of
the remaining OPERABLE MSSVs, the governing heat transfer relationship is the equation q

m Ah, where q is the heat input from the primary side, m is the mass flow rate of the steam,
and Ah is the increase in enthalpy that occurs in converting the secondary side water to steam.
If it is conservatively assumed that the secondary side water is all saturated liquid (i.e., no
subcooled feedwater), then the Ah is the heat of vaporization (hfg) at the steam relief pressure.
The following equation is used to determine the maximum allowable power level for continued
operation with inoperable MSSV(s):

10. The DCD Chapter 16, TS 3.7.1 BASES, ACTIONS, B 3.7.1-4, 3 rd paragraph will be revised
as follows:

To determine the Table 3.7.1-1 Maximum Allowable Power for Required Actions A.1 and A.2
(%RTP), the Maximum NSSS Power calculated using the equation abovein the previouc page is
reduced by 9% RTP to account for Nuclear Instrumentation System trip channel uncertainties.

11. The DCD Chapter 16, TS 3.7.2 BASES, Background, B 3.7.2-1, 5 th paragraph will be revised

as follows:

A description of the MSIVs is found in the Chapter 10 (Ref. 1).

12. The DCD Chapter 16, TS 3.7.2 BASES, APPLICABLE SAFETY ANALYSES, B 3.7.2-1, 1 st

paragraph will be revised as follows:

The design basis of the MSIVs is established by the containment analysis for the large steam
line break (SLB) inside containment, discussed in the-Chapter 6 (Ref. 2). It is also affected by
the accident analysis of the SLB events presented in the Chapter 15 (Ref. 3). The design
precludes the blowdown of more than one steam generator, assuming a single active
component failure (e.g., the failure of one MSIV to close on demand).

13. The DCD Chapter 16, TS 3.7.2 BASES, BACKGROUND, B 3.7.3-2, 2 nd paragraph will be
revised as follows:

A description of the MFIVs ,MFRVs, MFBRVs, and SGWFCVs is found in the Chapter 10
(Ref. 1).

14. The DCD Chapter 16, TS 3.7.2 BASES, LCO B 3.7.3-2, 2nd and 3rd paragraph will be revised
as follows:

This LCO requires that four MFIVs, four MFRVs, four MFBRVs, and four SGWFCVs be
OPERABLE. The MFIVs, MFRVs, MFBRVs, and SGWFCVs are considered OPERABLE
when isolation times are within limits and they close on an isolation actuation signal.

Failure to meet the LCO requirements can result in additional mass and energy being released
to containment following an SLB or FWLB inside containment. If a feedwater isolation signal
on high steam generator levelcafety injection signal is relied on to terminate an excess
feedwater flow event, failure to meet the LCO may result in the introduction of water into the
main steam lines.

15. Addressed in 14.

16. The DCD Chapter 16, TS 3.7.4 BASES, BACKGROUND, B 3.7.4-1, 1st paragraph will be
revised as follows:
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The MSDVs provide a method for cooling the unit to residual heat removal (RHR) entry
conditions should the preferred heat sink via the Turbine Bypass System to the condenser not
be available, as discussed in the Chapter 10 (Ref. 1). This is done in conjunction with the
Emergency Feedwater System providing cooling water from the emergency feedwater pit (EFP).
The MSDVs may also be required to meet the design cooldown rate during a normal cooldown
when steam pressure drops too low for maintenance of a vacuum in the condenser to permit
use of the Turbine Bypass System.

The DCD Chapter 16, TS 3.7.4 BASES, APPLICABLE SAFETY ANALYSES, B 3.7.4-1, 1 st
paragraph will be revised as follows:

The design basis of the MSDVs is established by the capability to cool the unit to RHR entry
conditions. The design rate of 50°F per hour is applicable for two steam generators, each with
one MSDV. This rate is adequate to cool the unit to RHR entry conditions with two steam
generators and two MSDVs, utilizing the cooling water supply available in the EFP.

17. The DCD Chapter 16, TS 3.7.4 BASES, LCO B 3.7.4-2, 1 st paragraph will be revised as
follows:

Four MSDV lines are required to be OPERABLE. One MSDV line is required from each of four-
steam generators to ensure that at least two MSDV lines are available to conduct a unit
cooldown following an SGTR, in which one steam generator becomes unavailable,
accompanied by a single, active failure of a second MSDV line on an unaffected steam
generator. The block valves must be OPERABLE to isolate a failed open MSDV line.

18. The DCD Chapter 16, TS 3.7.5 BASES, BACKGROUND, B 3.7.5-1, 5t" and 6 th paragraph will
be revised as follows:

The turbine driven EFW pumps supply EFW using DC powered control valves actuated to the
appropriate steam generator by the engineered safety feature actuation system (ESFAS).

Any two of nde. the four EFW pumps at full flow are sufficient to remove decay heat and cool
the unit to residual heat removal (RHR) entry conditions. Thus, the requirement for diversity in
motive power sources for the EFWS is met.

19. Addressed in 18.

20. The DCD Chapter 16, TS 3.7.5 BASES, BACKGROUND, B 3.7.5-2, 3rd paragraph will be
revised as follows:

The EFWS is discussed in the Chapter 10 (Ref. 1).

21. There is no impact on the DCD.

22. The DCD Chapter 16, TS 3.7.5 BASES, APPLICABLE SAFETY ANALYSES, B 3.7.5-3, 1 st
paragraph will be revised as follows:

The EFW flow to the fautyfeiuty steam generator is automatically terminated by the RPSCP-S
(high SG water level coincident with reactor trip and no low main steam line pressure signal, and
at low main steam line pressure) Sufficient flow would be delivered to the intact steam
generator by the redundant EFW pump.

23. Addressed in 22.

24. The DCD Chapter 16, TS 3.7.5 BASES, LCO B 3.7.5-3, 1s', 2nd and 3rd paragraphs will be
revised as follows:

This LCO provides assurance that the EFWS will perform its design safety function to mitigate
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the consequences of accidents that could result in overpressurization of the reactor coolant
pressure boundary. Four independent EFW pumps in four diverse trains are required to be
OPERABLE to ensure the availability of RHR capability for all events accompanied by a loss of
offsite power and a single failure during non-OLM. This is accomplished by powering two of
the pumps by independent emergency buses. The third and fourth EFW pumps are powered
by a different means, a steam driven turbine supplied with steam from a source that is not
isolated by closure of the MSIVs.

During OLM, three of four independent EFW pumps in three of the four diverse trains are
required to be OPERABLE. This LCO may be changed from Required Action A or B when the
EFW pump discharge Genneotien cross-connect line isolation valves are closed if an EFW train
becomes inoperable during non-OLM.

The EFWS is configured into four trains. The EFWS is considered OPERABLE when the
components and flow paths required to provide redundant EFW flow to the steam generators
are OPERABLE.
This requires that four EFW pumps be OPERABLE in four diverse paths, each supplying EFW
to separate steam generators during non-OLM.
During OLM, three FW pumps shall be OPERABLE and shall be capable of supplying EFW to
any of supplying EFW to any of the steam generators. The piping, valves, instrumentation, and
controls in the required flow paths also are required to be OPERABLE.

25. Addressed in 24.

26. Addressed in 24.

27. The DCD Chapter 16, TS 3.7.5 BASES, SURVEILLANCE REQUIREMENTS, B 3.7.5-9 last
sentence will be revised as follows:

This SR ensures that the flow path from the EFW DitsGST to the steam generators is properly
aligned.

28. The DCD Chapter 16, TS B 3.7.8, ACTIONS, B3.7.8-2 4th and 5th sentences are revised as
follows:

If one of the required ESWS trains is inoperable, action must be taken to restore OPERABLE
status within 72 hours. In this Condition, the remaining OPERABLE ESWS trains are adequate
to perform the heat removal function. However, the overall reliability is reduced because a
single failure in the OPERABLE ESWS trains could result in loss of ESWS function.-[Requied-
Action A.2 allows the option to apply the roquiroments of Specification 5.5. 18 to dcter~mine -a
Risk Informed Complction Timc (RICT. This R•qUircd Action is not applicable in MODE 4.1
Required Action A.1 is modified by two Notes.
The first Note indicates that the applicable Conditions and Required Actions of LCO 3.8.1, "AC
Sources - Operating," should be entered if an inoperable ESWS train results in an inoperable
GTG. The second Note indicates that the applicable Conditions and Required Actions of LCO
3.4.6, "RCS Loops - MODE 4," should be entered if an inoperable ESWS train results in an
inoperable decay heat removal train. This is an exception to LCO 3.0.6 and ensures the proper
actions are taken for these components. [Required Action A.2 allows the option to apply the
requirements of Specification 5.5.18 to determine a Risk Informed Completion Time (RICT).
This Required Action is not applicable in MODE 4.1 The 72 hour Completion Time is based on
the redundant capabilities afforded by the OPERABLE train, and the low probability of a DBA
occurring during this time period.

29. The DCD Chapter 16, TS 3.7.10 BASES, Background, B 3.7.10-3, 2nd paragraph will be
revised as follows:

A single train of MCREFS operating at a flow =1200 cfm will pressurize the CRE to about
0.125 inches water gauge relative to external areas adjacent to the CRE boundary. The
MCRVS operation in maintaining the CRE habitable is discussed in the Chapter 9, Section 9.4
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(Ref. 2).

30. The DCD Chapter 16, TS 3.7.10 BASES, Background, B 3.7.10-3, 3rd paragraph will berevised as follows:

Two trains of MCRATCS will provide the required temperature control to maintain the control
room between 730F and 780F. The MCRVS operation in maintaining the control room
temperature is discussed in the Chapter 9, Section 9.4.1 (Ref. 2).

31. The DCD Chapter 16, TS 3.7.10 BASES, Actions, B.1 will be revised as follows:

When one of the required tw9 MCRATCS trains are inoperable (only two MCRATCS trains
OPERABLE), action must be taken to restore OPERABLE status within 7 days. In this
Condition, the remaining OPERABLE MCRATCS trains are adequate to maintain the control
room temperature within limits. However, the overall reliability is reduced because a single
failure in the OPERABLE MCRATCS trains could result in loss of function. The 7 day
Completion Time is based on the low probability of a DBA occurring during this time period, and
ability of the remaining train to provide the required capability.

32. The DCD Chapter 16, TS 3.7.10 BASES, Actions, G.1 will be revised as follows:

If both required MCRVS trains are inoperable in MODE 1, 2, 3, or 4 for reasons other than an
inoperable CRE boundary (i.e., Condition C), the MCRVS may not be capable of performing the
intended function and the unit is in a condition outside the accident analyses. Therefore,
LCO 3.0.3 must be entered immediately.

33. The DCD Chapter 16, TS 3.7.10 BASES, Surveillance Requirements, SR 3.7.10.4, 2n,

paragraph will be revised as follows:

The CRE is considered habitable when the radiological dose to CRE occupants calculated in the
licensing basis analyses of DBA consequences is no more than 5 rem TEDE and the CRE
occupants are protected from hazardous chemicals and smoke. This SR verifies that the
unfiltered air inleakage into the CRE 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
CRE boundary to OPERABLE status provided mitigating actions can ensure that the CRE
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. 4)
which endorses, with exceptions, NEI 99-03, Section 8.4 and Appendix F (Ref. 5). These
compensatory measures may also be used as mitigating actions as required by Required Action
C.2. Temporary analytical methods may also be used as compensatory measures to restore
OPERABILITY (Ref. 6). Options for restoring the CRE boundary to OPERABLE status include
changing the licensing basis DBA consequence analysis, repairing the CRE boundary, or a
combination of these actions. Depending upon the nature of the problem and the corrective
action, a full scope inleakage test may not be necessary to establish that the CRE boundary has
been restored to OPERABLE status.

34. Addressed in 33.

35. The DCD Chapter 16, TS 3.7.11 BASES, Background, 2 nd paragraph will be revised as follows:

The annulus emergency exhaust system consists of two independent and redundant trains.
Each train consists of a prefilter, a high efficiency particulate air (HEPA) filter and a fan.
Ductwork, dampers and instrumentation also form part of the system. Each train is protected
by normally-closed exhaust and outlet dampers. These dampers block auxiliary building
HVAC system flow into each train during normal operation, thus preserving and extending the
useful service live of annulus air filtration media. The system initiates filtered ventilation upon
ECCS actuation. In addition, the signal starting the annulus emergency exhaust system
exhaust fans opens the corresponding exhaust damper to the plant vent stack, and the exhaust
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dampers from the penetration and safeguard component areas.

36. The DCD Chapter 16, TS 3.7.11 BASES, Surveillance Requirements, SR 3.7.11.2 will be
revised as follows:

This SR verifies that the required annulus emergency exhaust system testing is performed in
accordance with the Ventilation Filter Testing Program (VFTP). The VFTP includes testing the
performance of the HEPA filter pe.ft .-an.e, and minimum-system flow rate. Specific test
frequencies and additional information are discussed in detail in the VFTP.

37. The DCD Chapter 16, TS 3.7.12 BASES, BACKGROUND, 2nd Paragraph, 1 st Sentence will
be revised as follows:

A general description of the fuel storage pit design is given in the Chapter 9 (Ref. 1).

38. Addressed in 37.

39. The DCD Chapter 16, TS 3.7.12 BASES, APPLICABLE SAFETY ANALYSES, 2 nd Paragraph,
Last Sentence will be revised as follows:

To offset this small nonconservatism, the analysis conservatively assumes that all fuel rods fail;

Geesewafvely.

40. The DCD Chapter 16, TS 3.7.14 BASES, BACKGROUND, 3rd paragraph will be revised as
follows:

-The steam line failure is assumed to result in the release of the noble gas and iodine activity
contained in the steam generator inventory, the feedwater, and the reactor coolant LEAKAGE.
Most of the iodine isotopes have short half lives (i.e., < 20 hours).

Impact on COLA

There are impacts on the COLA to incorporate the DCD change.

Impact on PRA

There is no impact on the PRA.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

2/20/2009

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 162-1821 REVISION 0

SRP SECTION: 16- TECHNICAL SPECIFICATIONS

APPLICATION SECTION: TS SECTION 3.7

DATE OF RAI ISSUE: 1/21/2009

QUESTION NO.: 16-142

TS 3.7.1, Main Steam Safety Valves (MSSVs).

Revise Condition A language in the Action Table under LCO 3.7.1 ACTIONS to state exactly the
number of steam generators with one or more inoperable MSSVs which requires entry into Table
3.7.1-1 in the US-APWR TS. The current phrase "per steam generator" is vague.

NUREG-1431, Rev. 3.1 TS LCO 3.7.1 Actions Table, Condition B, provides specific language
regarding the number of steam generators with a specific number of MSSVs inoperable that
subsequently require entry into Table 3.7.1-1 to establish the upper limit on thermal power and the
subsequent modification to the reactor trip setpoint. The corresponding LCO Action Table
condition in the US-APWR TS specifically includes an entry condition of one or more inoperable
MSSVs, but is not precise regarding the number of steam generators affected.

ANSWER:

The phrase will be changed to "One or more steam generators with one or more MSSVs
inoperable."

Impact on DCD

The DCD Chapter 16 TS 3.7.1 Main Steam Safety Valves (MSSVs) and associated BASES will be
revised as shown below:
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ACTIONS
-------------------- NOTE---
Separate Condition entry is allowed for each MSSV.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more steam A.1 Reduce THERMAL POWER 4 hours
generators with one or to less than or equal to the
more MSSVs Maximum Allowable % RTP
inoperable.OneOF-mGeM specified in Table 3.7.1-1 for
MSSVs p.. steam the number of OPERABLE
g.ncratOr inoperable. 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.

BASES

LCO The accident analysis requires that six MSSVs per steam generator be
OPERABLE to provide overpressure protection for design basis
transients occurring at 102% RTP. The LCO requires that six MSSVs
per steam generator be OPERABLE in compliance with Reference 2, and
the DBA analysis.

The OPERABILITY of the MSSVs is defined as the ability to open upon
demand within the setpoint tolerances, to relieve steam generator
overpressure, and reseat when pressure has been reduced. The
OPERABILITY of the MSSVs is determined by periodic surveillance
testing in accordance with the Inservice Testing Program.

This LCO provides assurance that the MSSVs will perform their designed
safety functions to mitigate the consequences of accidents that could
result in a challenge to the RCPB, or Main Steam System integrity.

APPLICABILITY In MODES 1, 2, and 3, six MSSVs per steam generator are required to be
OPERABLE to prevent Main Steam System overpressurization.

In MODES 4 and 5, there are no credible transients requiring the MSSVs.
The steam generators are not normally used for heat removal in
MODES 5 and 6, and thus cannot be overpressurized; there is no
requirement for the MSSVs to be OPERABLE in these MODES.

ACTIONS The ACTIONS Table is modified by a Note indicating that separate
Condition entry is allowed for each MSSV.
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A.1 and A.2

In the case of one or more steam generators with one or more MSSVs
inoperable MSSVs per 6teta, ge.enator, with a reactor power reduction
alone there may be insufficient total steam flow capacity provided by the
turbine and remaining OPERABLE MSSVs to preclude
overpressurization in the event of an increased reactor power due to
reactivity insertion, such as in the event of an uncontrolled RCCA bank
withdrawal at power. Required Action A.1 requires an appropriate
reduction in reactor power within 4 hours. An additional 32 hours is
allowed in Required Action A.2 to reduce the setpoints. The Completion
Time of 36 hours is based on a reasonable time to correct the MSSV
inoperability, the time required to perform the power reduction, operating
experience in resetting all channels of a protective function, and on the
low probability of the occurrence of a transient that could result in steam
generator overpressure during this period. The allowed Completion
Times are reasonable based on operating experience to accomplish the
Required Actions in an orderly manner without challenging unit systems.

Impact on COLA

There are impacts on the COLA to incorporate the DCD change.

Impact on PRA

There is no impact on the PRA.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

2/20/2009

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 162-1821 REVISION 0

SRP SECTION: 16 - TECHNICAL SPECIFICATIONS

APPLICATION SECTION: TS SECTION 3.7

DATE OF RAI ISSUE: 1/21/2009

QUESTION NO.: 16-143

TS 3.7.1, MSSVs.

Justify excluding the Condition and associated Required Action and Completion Time under LCO
3.7.1 ACTIONS.

The conditions defined in US-APWR TS LCO 3.7.1. ACTIONS are not consistent with
NUREG-1431, Rev. 3.1 TS LCO 3.7.1 ACTIONS and do not address potential overpressurization
of the steam system with a positive moderator temperature coefficient. NUREG-1431, Rev. 3.1 TS
LCO 3.7.1 BASES, APPLICABLE SAFETY ANALYSES section indicates that a positive moderator
temperature coefficient combined with inoperable MSSVs may require a reduction in the trip
setpoint to prevent overpressurization of the steam system. Conditions A and B from the
NUREG-1 431, Rev. 3.1 TS LCO 3.7.1 Actions Table, provide the required action for this condition.
The US-APWR LCO ACTIONS and BASES for LCO 3.7.1 do not address this issue. The
US-APWR BASES for LCO 3.7.1 should explain the lack of concern for overpressurization of the
steam system with a positive moderator temperature coefficient in the US-APWR design.

ANSWER:

NUREG-1431, Rev. 3.1 TS LCO 3.7.1 stipulates that when the moderator temperature coefficient
is negative, only in the case of one or more steam generators with one MSSV inoperable, to
reduce the thermal power alone, is acceptable, and when the moderator temperature coefficient is
positive, in case one or more steam generators with two or more MSSVs inoperable, the thermal
power as well as the power range neutron flux, high reactor trip set point must be reduced.
In US-APWR TS LCO 3.7.1, in case one or more MSSVs of one or more steam generators are
inoperable, for a conservative operation regardless of the moderator temperature coefficient being
positive or negative, the thermal power as well as the power range neutron flux, high reactor trip
set point shall be reduced.

Impact on DCD

There is no impact on the DCD.

Impact on COLA

There is no impact on the COLA.

Impact on PRA
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There is no impact on the PRA.
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Docket No. 52-021

RAI NO.: NO. 162-1821 REVISION 0

SRP SECTION: 16 - TECHNICAL SPECIFICATIONS

APPLICATION SECTION: TS SECTION 3.7

DATE OF RAI ISSUE: 1/21/2009

QUESTION NO.: 16-144

TS 3.7.1, MSSVs.

Justify the selected tolerance of 3% for the lift settings of MSSVs in Table 3.7.1-2.

The 3% value is discussed in the APWR TS Bases, SR 3.7.1.1 which repeats similar text provided
in the STS. However, this 3% value is bracketed in the STS subject to further compliance with
ASME Code, Section III, NC 7000 (Subsection NC 7512) which is listed as Reference 2 in both
APWR TS bases B 3.7.1 and the STS.

ASME Code Subsection NC 7512 states, in part, "the set pressure tolerance plus or minus shall
not exceed the following: 2 psi (15 kPa) for pressures up to and including 70 psi (500 kPa), 3% for
pressures over 70 psi (500 kPa) up to and including 300 psi (2000 kPa), 10 psi (70 kPa) for
pressures over 300 psi (2000 kPa) up to and including 1000 psi (7000 kPa), and 1% for pressures
over 1000 psi (7000 kPa). The set pressure tolerance shall apply unless a greater tolerance is
established as permissible in the Overpressure Protection Report (NC-7200)."

This information is needed to ensure TS requirements are consistent with information
provided in the quoted references.

ANSWER:

The tolerance of LIFT SETTING in Table 3.7.1-2 (page 1 of 1) Main Steam Safety Valve Lift
Settings and the Bases for TS SR 3.7.1.1 will be revised to indicate +/- 1% OPERABILITY range
for the main steam safety valve lift settings, to be consistent with SR 3.7.1.1

Impact on DCD

The DCD Chapter 16, TS Table 3.7.1-2 (page 1 of 1) Main Steam Safety Valve Lift Settings and
associated BASES will be revised as follows:
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Table 3.7.1-2 (page 1 of 1)
Main Steam Safety Valve Lift Settings

VALVE NUMBER

STEAM GENERATOR LIFT SETTING
(psig ± 13%)

#1 #2 #3 #4

MS-V509A MS-V509B MS-V509C MS-V509D 1185

MS-V51OA MS-V51OB MS-V510C MS-V51OD 1215

MS-V511A MS-V511 B MS-V511C MS-V511 D 1244

MS-V512A MS-V512B MS-V512C MS-V512D 1244

MS-V513A MS-V513B MS-V513C MS-V513D 1244

MS-V514A MS-V514B MS-V514C MS-V514D 1244

BASES

ACTIONS (continued)

B.1 and B.2

If the Required Actions are not completed within the associated
Completion Time, or if one or more steam generators have = 5 inoperable
MSSVs per steam generator, 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 4 within 12 hours. The
allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full power
conditions in an orderly manner and without challenging unit systems.

SURVEILLANCE
REQUIREMENTS

SR 3.7.1.1

This SR verifies the OPERABILITY of the MSSVs by the verification of
each MSSV lift setpoint in accordance with the Inservice Testing Program.
The ASME Code (Ref. 4), requires that safety and relief valve tests be
performed in accordance with ANSI/ASME OM-1-1987 (Ref. 5).
According to Reference 5, the following tests are required:

a. Visual examination,

b. Seat tightness determination,

c. Setpoint 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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The ANSI/ASME Standard requires that all valves be tested every 5 years,
and a minimum of 20% of the valves be tested every 24 months. The
ASME Code specifies the activities and frequencies necessary to satisfy
the requirements. Table 3.7.1-2 allows a ± 13% setpoint tolerance for
OPERABILITY; andheweve., the valves are reset to remain within ± 1%
during the Surveillance to allow for drift. The lift settings, according to
Table 3.7.1-2, correspond to ambient conditions of the valve at nominal
operating temperature and pressure.

This SR is modified by a Note that allows entry into and operation in
MODE 3 prior to performing the SR. The MSSVs may be either bench
tested or tested in situ at hot conditions using an assist device to simulate
lift pressure. If the MSSVs are not tested at hot conditions, the lift setting
pressure shall be corrected to ambient conditions of the valve at
operating temperature and pressure.

Impact on COLA

There are impacts on the COLA to incorporate the DCD change.

Impact on PRA

There is no impact on the PRA.
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SRP SECTION: 16 - TECHNICAL SPECIFICATIONS

APPLICATION SECTION: TS SECTION 3.7

DATE OF RAI ISSUE: 1/21/2009

QUESTION NO.: 16-145

TS 3.7.10, Main Control Room Ventilation System (MCRVS).

Revise the statement for Condition F and the associated information in the Bases B 3.7.10 to
reflect implementation of TSTF-448.

APWR GTS 3.7.10 adopts TSTF-448, Control Room Habitability, to address safety issues
identified in Generic Letter 2003-01. The APWR text for Condition F does not clearly define
specific equipment deficiencies as presented in the TSTF-448.

This is needed to ensure adequacy and completeness of TS requirements.

ANSWER:

The DCD Chapter 16, TS 3.7.10 statement for Condition F and the associated information in the
BASES B 3.7.10 will be revised to reflect implementation of TSTF-448.

Impact on DCD

The DCD Chapter 16, TS 3.7.10 and associated BASES will be revised as follows:
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ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

F. Required MCRVS F.1 Suspend movement of Immediately
inoperable during irradiated fuel assemblies.
movement of irradiated
fuel assemblies.

OR

Required MCRVS
inoperable due to
inoperable CRE
boundary during
movement of irradiated
fuel assemblies.

BASES

ACTIONS (continued)

F. 1

During movement of irradiated fuel assemblies, with twe required MCRVS
trains inoperable or with oneeF -mer-e required MCRVS tr-afi inoperable
due to an inoperable CRE boundary, action must be taken immediately to
suspend activities that could result in a release of radioactivity that might
require isolation of the CRE. This places the unit in a condition that
minimizes the accident risk. This does not preclude the movement of fuel
to a safe position.

Impact on COLA

There are impacts on the COLA to incorporate the DCD change.

Impact on PRA

There is no impact on the PRA.
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SRP SECTION: 16 - TECHNICAL SPECIFICATIONS

APPLICATION SECTION: TS SECTION 3.7

DATE OF RAI ISSUE: 1/21/2009

QUESTION NO.: 16-146

TS 3.7.10, MCRVS.

Justify the bracketed first paragraph regarding the continuous monitoring of air entering the CRE
by radiation and toxic gas detectors in the US-APWR TS LCO 3.7.10, BASES, BACKGROUND on
page B 3.7.10-3

The comparable paragraph in TSTF-448, Rev 3 is not bracketed. Clarify whether this paragraph
represents an open design issue for the US-APWR.

ANSWER:

The installation of toxic gas detector depends on the evaluation result of the control room
habitability based on the recommendation of RG 1.78. This evaluation is responsible by COL
Applicant, and identified as COL Item 6.4(1) and 6.4 (5). This bracketed paragraph includes the
description of the toxic gas detector, so that MHI considers this paragraph should be treated as a
bracketed paragraph.

Impact on DCD

There is no impact on the DCD.

Impact on COLA

There is no impact on the COLA.

Impact on PRA

There is no impact on the PRA.
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SRP SECTION: 16 - TECHNICAL SPECIFICATIONS

APPLICATION SECTION: TS SECTION 3.7

DATE OF RAI ISSUE: 1/21/2009

QUESTION NO.: 16-147

TS 3.7.10, MCRVS

Discuss the isolation capability and Seismic Category for the Main Control Room Emergency
Filtration System (MCREFS).

NUREG-1431, Rev. 3.1 TS LCO 3.7.10 BASES, BACKGROUND includes a discussion of these
issues.

The US-APWR TS LCO 3.7.10 BASES omits a statement contained in NUREG-1431, Rev. 3.1
that appears to be applicable, without providing an alternate explanation.

ANSWER:

The DCD Chapter 16, TS 3.7.10 BASES, Background will be revised to discuss the isolation

capability and Seismic Category for the MCREFS.

Impact on DCD

The DCD Chapter 16, TS 3.7.10 BASES, Background will be revised as follows:

BASES

BACKGROUND (continued)

A single train of MCREFS operating at a flow =1200 cfm will pressurize
the CRE to about 0.125 inches water gauge relative to external areas
adjacent to the CRE boundary. The MCRVS operation in maintaining the
CRE habitable is discussed in the Chapter 9, Section 9.4 (Ref. 2).

Redundant supply and recirculation trains provide the required filtration
should an excessive pressure drop develop across the other filter train.
Normally open isolation dampers are arranged in series pairs so that the
failure of one damper to shut will not result in a breach of isolation. The
MCREFS is designed in accordance with Seismic Category I
requirements.

Two trains of MCRATCS will provide the required temperature control to
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maintain the control room between 73°F and 780 F. The MCRVS
operation in maintaining the control room temperature is discussed in the
Chapter 9, Section 9.4.1 (Ref. 2).

Impact on COLA

There is impact on the COLA to incorporate the DCD change.

Impact on PRA

There is no impact on the PRA.
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DATE OF RAI ISSUE: 1/21/2009

QUESTION NO.: 16-148

TS 3.7.10, MCRVS

Justify the exclusion of Modes 5 and 6 from the LCO APPLICABILITY statement for LCO 3.7.10.

NUREG-1431, Rev. 3.1 identifies a need for the Main Control Room HVAC System in MODES 5
and 6 to cope with the release from a rupture of an outside waste tank. Verify that rupture of an
outside waste tank, or similar hazard, is not a design consideration for the US-APWR.

ANSWER:

A gaseous waste management system leak or failure for the US-APWR was analyzed assuming
conditions with Modes 5 and 6 (see DCD Section 11.3.3.2). The results of the analysis showed
that, for the leak or failure, the level of exposure was the same as the annual exposure during
normal operation at the exclusion area boundary. Therefore, the operators in the MCR will not be
subjected to significant exposure even without the assistance of the MCR HVAC and the LCO is
not applicable for Modes 5 and 6.

Impact on DCD

There is no impact on the DCD.

Impact on COLA

There is no impact on the DCD.

Impact on PRA

There is no impact on the PRA.

16.3.5-24



RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

2/20/2009

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 162-1821 REVISION 0

SRP SECTION: 16 - TECHNICAL SPECIFICATIONS

APPLICATION SECTION: TS SECTION 3.7

DATE OF RAI ISSUE: 1/21/2009

QUESTION NO.: 16-149

TS 3.7.11, Annulus Emergency Exhaust System.

The Annulus Emergency Exhaust System is the only subsystem of the Engineered Safety Feature
(ESF) Ventilation System covered by TS. Justify excluding the other subsystems of the ESF. The
ESF Ventilation System includes:
- Annulus Emergency Exhaust System,
- Class 1 E Electrical Room HVAC System,
- Safeguard Component Area HVAC System,
- Emergency Feedwater Pump Area HVAC System, and
- Safety Related Component Area HVAC System.

US-APWR FSAR Section 9.4.5.2.2.3 indicates that an ECCS actuation signal will cause standby
equipment to start. Any safety-related equipment that starts or realigns with the receipt of an
ECCS signal should be discussed in TS. The risk significance of the listed systems is high.

ANSWER:

The definition of "OPERABLE - OPERABILITY" in Technical Specification reads "A system,
subsystem, train, component, or device shall be OPERABLE or have OPERABILITY when it is
capable of performing its specified safety function(s) and when all necessary attendant
instrumentation, controls, normal or emergency electrical power, cooling and seal water,
lubrication, and other auxiliary equipment that are required for the system, subsystem, train,
component, or device to perform its specified safety function(s) are also capable of performing
their related support function(s)." The ESF Ventilation system except with Annulus Emergency
Exhaust System is required to support primary systems that mitigate a design basis accident or
transient. Thus, MHI considers that the ESF Ventilation System except with Annulus Emergency
Exhaust System is also covered by TS.

Furthermore, the LCOs for ESF ventilation systems are not in STS NUREG-1 431.

Hence, MHI consider that the dedicated TS for the ESF Ventilation System except with Annulus
Emergency Exhaust System are not need.

This question is almost the same as RAI No.64, Question No.09.04.05-1, RAI 9.4.5-23. (Refer to
UAP-HF-08216)

Impact on DCD
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There is no impact on the DCD.

Impact on COLA

There is no impact on the COLA.

Impact on PRA

There is no impact on the PRA.
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DATE OF RAI ISSUE: 1/21/2009

QUESTION NO.: 16-150

TS 3.7.12, Fuel Storage Pit Water Level.

Clarify that the term "effective dose" used to replace "thyroid dose" in the US-APWR TS LCO
3.7.12 BASES, APPLICABLE SAFETY ANALYSES on page B 3.7.12-1 refers to Total Effective
Dose Equivalent (TEDE).

The justification for the change of phrase supporting revision 1 to the US-APWR FSAR is that the
phrase "effective dose" is used in 10 CFR 50.34. However, with reference to the 2-hour dose per
person at the exclusion area boundary, 10 CFR 50.34 uses the term TEDE.

ANSWER:

The term "effective dose" used in the TS LCO 3.7.12 BASES, APPLICABLE SAFETY ANALYSES,
is intended to mean TEDE, which is the criteria for public exposure at the time of an accident in
10 CFR 50.34.

As indicated, 10 CFR 50.34 refers to "total effective dose equivalent", and not "effective dose".
Thus, the term "effective dose" in the DCD will be corrected to the term "total effective dose
equivalent".

Impact on DCD

The DCD Chapter 16, TS 3.7.12 BASES, APPLICABLE SAFETY ANALYSES, 1 st paragraph will
be revised as follows:

The minimum water level in the fuel storage pit meets the assumptions of the fuel handling
accident described in Regulatory Guide 1.183 (Ref. 3). The resultant 2 hour total effective dose
equivalent per person at the exclusion area boundary is a small fraction of the 10 CFR 50.34 (Ref.
4) limits.

Impact on COLA

There are impacts on the COLA to incorporate the DCD change.

Impact on PRA

There is no impact on the PRA.
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SRP SECTION:

APPLICATION SECTION: TS SECTION 3.7

DATE OF RAI ISSUE: 1/21/2009

QUESTION NO.: 16-151

TS 3.7.13, Fuel Storage Pit Boron Concentration.

Revise the TS Bases B 3.7.13, Applicable Safety Analyses section to add a statement which will
indicate which criterion of the 10 CFR 50.36 (c)(2)(ii) is satisfied by LCO 3.7.13.

This additional information is needed to ensure completeness of the APWR TS Bases.

ANSWER:

A statement "The concentration of dissolved boron in the fuel storage pit satisfies Criterion 2 of 10
CFR 50.36(d)(2)(ii)." will be added to the TS Bases B 3.7.13, Applicable Safety Analyses.

Impact on DCD

TS Bases B 3.7.13, Applicable Safety Analyses will be revised as shown below:

B 3.7 PLANT SYSTEMS

B 3.7.13 Fuel Storage Pit Boron Concentration

BASES

BACKGROUND The spent fuel pit is a single region spent fuel rack design with 11.1 in
center-to-center rack spacing. The spent fuel pit stores 900 spent fuel
assemblies in borated water without credit for fuel burnup.

The water in the spent fuel storage pit normally contains soluble boron
which results in large subcriticality margins under actual operating
conditions. The criticality safety design criteria adopted is
10 CFR 50.68(b) (4) for soluble boron credit. By taking partial credit for
soluble boron, Keff does not exceed 0.95 when flooded with borated
water and Keff remains below 1.0 (subcritical) when flooded with
unborated water.

APPLICABLE
SAFETY

Most accident conditions do not result in an increase in the reactivity of
the fuel storage pit. An example of these accident conditions is the
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ANALYSES straight and inclined dropping of a fuel assembly onto the top of the rack.
However, accidents that could increase reactivity can be postulated.
This increase in reactivity is unacceptable with unborated water in the
storage pit. Thus, for these accident occurrences, the presence of
abundant soluble boron in the storage pit prevents criticality. One
accident that can be postulated is associated with a fuel assembly which
is dropped on or misloaded between fully loaded storage racks. This
could have a small positive reactivity effect. However, the negative
reactivity effect of the soluble boron compensates for the increased
reactivity caused by the postulated accident scenario.

The concentration of dissolved boron in the fuel storage pit satisfies
Criterion 2 of 10 CFR 50.36(d) (2) (ii).

LCO The fuel storage pit boron concentration is required to be = 4000 ppm
according to the RWSP and refueling requirements. The specified
concentration of dissolved boron in the fuel storage pit preserves the
assumptions used in the analyses of the soluble boron credit, including
the potential critical accident scenarios as described in Reference 1.
This concentration of dissolved boron is necessary to control reactivity
during fuel assembly storage and movement within the fuel storage pit.

Impact on COLA

There are impacts on the COLA to incorporate the DCD change.

Impact on PRA

There is no impact on the PRA.
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QUESTION NO.: 16-152

TS 3.7.14, Secondary Specific Activity.]

Discuss the secondary coolant specific activity limit in relation to the activity value that might be
expected from a 1 gpm tube leak of primary coolant at the limit of 1.0 pCi/gm in the US-APWR TS
LCO 3.7.14 BASES.

The US-APWR TS LCO 3.7.14 BASES state that a limit exists on secondary coolant specific
activity during power operation. However, no comparison is made between this limit and the
activity value expected from a 1 gpm tube leak of primary coolant at its limit of 1.0 pCi/gm. NUREG
1431, Rev. 3.1 TS LCO 3.7.18 BASES provides such a comparison.

ANSWER:

The concentration of the design basis secondary coolant in Section 11.1 is calculated based on
the assumption of 150 gpd of leakage of primary coolant with a concentration equal to the design
basis primary coolant. Tables 11.1-2 and 11.1-5 indicate the concentration of the design basis
primary and secondary coolant, respectively. The tables show that the design basis secondary
coolant is smaller by a factor of 103 to 104 compared to that of the design basis primary coolant.
On the other hand, the concentration of iodine and noble gas in the design basis primary coolant is
about two times greater than what is in the TS. If 1 gpm leakage is assumed (instead of 150 gpd)
with the concentration of the design basis primary coolant, the concentration of the secondary
coolant will increase by a factor of approximately 10. Even so, the concentration of the design
basis secondary coolant will still be significantly less than the LCO concentration limit. However,
for the radiological consequences of an accident, the concentration of the secondary coolant is
conservatively assumed to be 1/1 0 th of that of the primary coolant. This concentration (0.1 JCi/g)
is what is given in the LCO.

Impact on DCD

There is no impact on the DCD.

Impact on COLA

There is no impact on the COLA.

Impact on PRA
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There is no impact on the PRA.
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QUESTION NO.: 16-153

TS 3.7.4, Main Steam Depressurization Valves (MSDVs).

Discuss the operability of a main steam depressurization valve (MSDV) when the associated block
valve is closed.

For example, NUREG-1431, Rev. 3.1 TS LCO 3.7.4 BASES, LCO section, provides a specific
statement regarding the operability of an atmospheric dump valve when the associated block
valve is closed, but no comparable statement appears in the USAPWR TS LCO 3.7.4 BASES,
LCO section for the functionally equivalent MSDV.

ANSWER:

A closed block valve does not render it or its MSDV line inoperable if operator action time to open
the block valve is supported in the accident analysis in the US-APWR.

Impact on DCD

TS Bases B 3.7.4, LCO will be revised as shown below:

BASES

APPLICABLE SAFETY ANALYSES (continued)

In the accident analysis presented in Reference 2, the MSDVs are
assumed to be used by the operator to cool down the unit to RHR entry
conditions for accidents accompanied by a loss of offsite power. Prior to
operator actions to cool down the unit, the main steam safety valves
(MSSVs) are assumed to operate automatically to relieve steam and
maintain the steam generator pressure below the design value. For the
recovery from a steam generator tube rupture (SGTR) event, the operator
is also required to perform a limited cooldown to establish adequate
subcooling as a necessary step to terminate the primary to secondary
break flow into the ruptured steam generator. The time required to
terminate the primary to secondary break flow for an SGTR is more
critical than the time required to cool down to RHR conditions for this
event and also for other accidents. Thus, the SGTR is the limiting event
for the MSDVs. The number of MSDVs required to be OPERABLE to
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satisfy the SGTR accident analysis requirements depends upon the
number of unit loops and consideration of any single failure assumptions
regarding the failure of one MSDV to open on demand.

The MSDVs are equipped with block valves in the event an MSDV fails to
close during use.

The MSDVs satisfy Criterion 3 of 10 CFR 50.36(d)(2)(ii).

LCO Four MSDV lines are required to be OPERABLE. One MSDV line is
required from each of foursteam generators to ensure that at least two
MSDV lines are available to conduct a unit cooldown following an SGTR,
in which one steam generator becomes unavailable, accompanied by a
single, active failure of a second MSDV line on an unaffected steam
generator. The block valves must be OPERABLE to isolate a failed
open MSDV line.

Failure to meet the LCO can result in the inability to cool the unit to RHR
entry conditions following an event in which the condenser is unavailable
for use with the turbine bypass system. A closed block valve does not
render it or its MSDV line inoperable if operator action time to open the
block vavle is supported in the accident analysis.

An MSDV is considered OPERABLE when it is capable of providing
controlled relief of the main steam flow and capable of fully opening and
closing on demand.

Impact on COLA

There are impacts on the COLA to incorporate the DCD change.

Impact on PRA

There is no impact on the PRA.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

2/20/2009

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 162-1821 REVISION 0

SRP SECTION: 16 - TECHNICAL SPECIFICATIONS

APPLICATION SECTION: TS SECTION 3.7

DATE OF RAI ISSUE: 1/21/2009

QUESTION NO.: 16-154

TS 3.7.5, EFW System.

Confirm that the Note associated with Required Action D.1 in US-APWR TS LCO 3.7.5 is correct.

The Note associated with Required Action D.1 indicates that "LCO 3.0.3 and all other LCO
Required Actions requiring MODE changes are suspended until one EFW train is restored to
OPERABLE status." Condition D implies that one of four EFW trains is OPERABLE. Required
Action D.1 requires that one train is OPERABLE by calling for an additional EFW train to be
restored immediately to provide for 100% decay heat removal capability through safety-related
equipment. The concern is that the Note associated with Required Action D.1 always applies
based on the Condition definition; leaving just one 50% train of EFW available for cooling with
safety-related equipment. The comparable Note in NUREG-1431, Rev. 3.1 is utilized where only
three trains of AFW are considered in the plant design and no AFW trains are OPERABLE.

ANSWER:

The Required Action at Condition D. in NUREG-1431, Rev.3.1 TS LCO 3.7.5 requires that the
EFWS train of 100% capacity must be maintained immediately. At the US-APWR, four 50% trains
are installed in the EFWS, therefore, the operating of at least two trains are required to be ensured.
Condition D. in the US-APWR TS LCO 3.7.5 assumes the condition three EFW trains are
inoperable, that means one EFW train is operable. Therefore, by restoring one EFW train among
the inoperable three EFW trains, two trains become operable, that satisfies the requirement. To
preclude misunderstanding, the statement in the Note will be changed to "LCO 3.0.3 and all other
LCO Required Actions requiring MODE changes are suspended until one additional EFW train is
restored to OPERABLE status."

Impact on DCD

The DCD Chapter 16, TS 3.7.5 statement for Condition D and the associated information in the
BASES B 3.7.5 will be revised as shown below:
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ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. One required EFW B.1 Restore EFW train to 72 hours
train inoperable in OPERABLE status.
MODE 1,2, or 3 for
reasons other than OR
Condition A.

--------------- NOTE------- ------
When the EFW pump
discharge cross-connect line
isolation valves are closed.

Open all EFW pump discharge 72 hours
cross-connect line isolation
valves.

C. Required Action and C.1 Be in MODE 3. 6 hours
associated
Completion Time for AND
Condition A or B not
met. C.2 Be in MODE 4. 1224 hours

OR

Two required EFW
trains inoperable in
MODE 1,2, or 3.

D. Three EFW trains D.1A --------- NOTE-------
inoperable in LCO 3.0.3 and all other
MODE 1, 2, or 3. LCO Required Actions

requiring MODE changes are
suspended until one
additional EFW train is
restored to OPERABLE status.

Initiate action to restore one Immediately
additional EFW train to
OPERABLE status.

BASES

ACTIONS (continued)

D.1

If three EFW trains are inoperable in MODE 1, 2, or 3, the unit is in a
seriously degraded condition with no safety related means for conducting
a cooldown, and only limited means for conducting a cooldown with
nonsafety related equipment. In such a condition, the unit should not be
perturbed by any action, including a power change, that might result in a

16.3.5-35



trip. The seriousness of this condition requires that action be started
immediately to restore one additional EFW train to OPERABLE status.

Required Action D.1 is modified by a Note indicating that all required
MODE changes or power reductions are suspended until one additional
EFW train is restored to OPERABLE status. In this case, LCO 3.0.3 is
not applicable because it could force the unit into a less safe condition.

SURVEILLANCE SR 3.7.5.1
REQUIREMENTS

Verifying the correct alignment for manual, power operated, and
automatic valves in the EFWS water and steam supply flow paths
provides assurance that the proper flow paths will exist for EFW operation.
This SR does not apply to valves that are locked, sealed, or otherwise
secured in position, since they are verified to be in the correct position
prior to locking, sealing, or securing. This SR also does not apply to
valves that cannot be inadvertently misaligned, such as check valves.
This Surveillance does not require any testing or valve manipulation;
rather, it involves verification that those valves capable of being
mispositioned are in the correct position.

Impact on COLA

There are impacts on the COLA to incorporate the DCD change.

Impact on PRA

There is no impact on the PRA.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

2/20/2009

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 162-1821 REVISION 0

SRP SECTION: 16 - TECHNICAL SPECIFICATIONS

APPLICATION SECTION: TS SECTION 3.7

DATE OF RAI ISSUE: 1/21/2009

QUESTION NO.: 16-155

TS 3.7.6, EFW Pit.

Verify the minimum EFWS Pit volume specified in SR 3.7.6.1 and the US-APWR TS LCO 3.7.6
BASES and LCO.

The minimum volume of 204,850 gallons required by US-APWR LCO SR 3.7.6.1 is identical to the
maximum usable EFWS Pit volume of 204,850 gallons described in USAPWR FSAR Chapter 10,
Section 10.4.9.2.1 (D).
SR 3.7.6.1 indicates that water volume for each EFWS Pit shall be 204,850 gallons or greater
based on staying in MODE 3 for 8 hours and subsequently cooling down to RHR entry conditions
at 50°F/hour. The reference supplied by the BASES is US-APWR FSAR, Chapter 10. Section
10.4.9.3 and the "Safety Evaluation," of the US-APWR FSAR, states that 186,200 gallons per
EFWS Pit are sufficient to stay in MODE 3 for 8 hours and subsequently cool down to RHR entry
conditions at 50°F/hour. Setting the minimum EFW Pit volume at the maximum usable value of
204,850 gallons in SR 3.7.6.1 would seem to create a situation where LCO Condition A would be
entered frequently.

ANSWER:

The volume of water required for the plant to stay in MODE 3 for 8 hours and subsequently cooling
down to RHR entry conditions of MODE 4 that takes 6 hours using the EFWS and the MSDVs, is
twice the volume of 186,200 gal. To ensure that 100% capacity is being delivered from two EFW
pits, a 10% water volume margin and 2.5% water level gauge errors for a total of 204,850 gal/pit
are included.
An operating band of 5.0% is ensured as shown in Figure below, as 92.5% is adopted as the water
level that secures 204,850 gal even when instrumentation error of 2.5% is included. Also, 92.5%
shall be below normal water level, and in the case the water volume lowers to this water level, an
alarm is annunciated to the MCR. Therefore, LCO Condition A would not be entered frequently.
It is inappropriate to describe 204,850 gal as "Usable EFW volume per pit" in DCD Chapter 10,
Section 10.4.9, and it will be revised correctly.
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Ov9erf l .evel I )...

tOperating band (5.0 %)

Below normal level (92.5 %)

Pit capacity (100
912 m3 (241,000 g;

Low-low water level (2.5 %)'-

Impact on DCD

There is no impact on DCD Chapter 16, TS 3.7.6.
DCD Chapter 10, 10.4.9.3 will be revised as follows.

DCD 10.4.9.3 Safety Evaluation 3 d paragraph will be revised as shown below:

The EFWS, with two Seismic Category I EFW pits, provides a means of pumping sufficient
feedwater to remove the core decay heat following a loss of main feedwater event as well as to
cool down the RCS to a temperature of 350°F at which point the RHRS can operate. A minimum of
186,200 gallons of water in each of the EFW pits is sufficient to supply the required water volume
to SGs under all conditions. The basis for 186,200 gallons of water in each of the EFW pits is as
follows:

Decay heat during hot standby (8 Hours) and cooldown
(6 Hours)
Sensible heat to be removed from hot standby condition to start of
residual heat removal
RCP heat input removal (one pump operation for 14 hours)
SG water level restore volume
(from hot standby to cooldown condition)
Total required EFW volume
Required EFW volume per pit
Total usablerequired EFW volume with 10 % margin
UaableTotal required EFW volume with 10 % margin per pit

Impact on COLA

There are impacts on the COLA to incorporate the DCD change.

Impact on PRA

There is no impact on the PRA.

225,900 gallon

62,300 gallon
31,800 gallon

52,400 gallon
372,400 gallon

:186,200 gallon
409,700 gallon
204,850 gallon
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

2/20/2009

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 162-1821 REVISION 0

SRP SECTION: 16 - TECHNICAL SPECIFICATIONS

APPLICATION SECTION: TS SECTION 3.7

DATE OF RAI ISSUE: 1/21/2009

QUESTION NO.: 16-156

TS 3.7.4, MSDVs.

Clarify the statement in the TS Bases B 3.7.4, Background fourth paragraph "the MSDVs are
OPERABLE with only a DC power source available."

This statement is a repeat of a statement in the STS Bases 3.7.4 for the Atmospheric Dump Valves
(ADVs) in the Westignhouse PWR design. The ADVs, however, are airoperated valves with
electrical support from DC power sources. In the APWR design, the MSDVs are motor-operated
valves and their electrical power sources are not clearly identified in the referenced FSAR Chapter
10.

This is needed to ensure accuracy of the supporting information provided in the TS bases.

ANSWER:

MSDVs are three-phase AC motor operated valves, and the valves are activated by converting DC
from Class 1 E battery into AC with inverters.

Impact on DCD

There is no impact on the DCD.

Impact on COLA

There is no impact on the COLA.

Impact on PRA

There is no impact on the PRA.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

2/20/2009

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 162-1821 REVISION 0

SRP SECTION: 16 - TECHNICAL SPECIFICATIONS

APPLICATION SECTION: TS SECTION 3.7

DATE OF RAI ISSUE: 1/21/2009

QUESTION NO.: 16-157

TS 3.7.4, MSDVs.

Revise Completion Time for Required Action C.2 to place the plant in Mode 4 within 12 hours (vice
24 hours). Revise the associated TS bases B 3.7.4, as appropriate.

A completion time of 12 hours is used throughout the remaining of the APWR GTS for similar
actions, which is also consistent with the STS requirements. This RAI applies also to TS 3.7.5 and
TS 3.7.6,

ANSWER:

The Completion Time for "Be in MODE 4" in TS 3.7.4, 3.7.5 and 3.7.6 will be changed to 12 hours.

Impact on DCD

DCD Chapter 16, TS 3.7.4 ACTION and associated BASES will be revised as follows:
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3.7 PLANT SYSTEMS

3.7.4 Main Steam Depressurization Valves (MSDVs)

LCO 3.7.4

APPLICABILITY:

Four MSDV lines shall be OPERABLE.

MODES 1, 2, and 3.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One required MSDV line A.1 Restore required MSDV 7 days

inoperable, line to OPERABLE status.

[OR

A.2 Apply the requirements of 7 days]
Specification 5.5.18.

B. Two or more required B.1 Restore all but one MSDV 24 hours

MSDV lines inoperable, line to OPERABLE status.

IOR

B.2 Apply the requirements of 24 hours]
Specification 5.5.18.

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

C.2 Be in MODE 4. 1224 hours

BASES

APPLICABILITY In MODES 1, 2, and 3, the MSDVs are required to be OPERABLE.

In MODE 4, 5 or 6, an SGTR is not a credible event.

ACTIONS A.1 [and A.2]

With one required MSDV line inoperable, action must be taken to restore
OPERABLE status within 7 days. The 7 day Completion Time allows for
the redundant capability afforded by the remaining OPERABLE MSDV
lines, a nonsafety grade backup in the turbine bypass system, and
MSSVs. [Required Action A.2 allows the option to apply the
requirements of Specification 5.5.18 to determine a Risk Informed
Completion Time.]
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B.1 [and B.21

With two or more MSDV lines inoperable, action must be taken to restore
all but one MSDV line to OPERABLE status. Since the block valve can
be closed to isolate an MSDV, some repairs may be possible with the unit
at power. The 24 hour Completion Time is reasonable to repair
inoperable MSDV lines, based on the availability of the turbine bypass
system and MSSVs, and the low probability of an event occurring during
this period that would require the MSDV lines. [Required Action B.2
allows the option to apply the requirements of Specification 5.5.18 to
determine a Risk Informed Completion Time.]

C.1 and C.2

If the MSDV lines cannot be restored to OPERABLE status within the
associated Completion Time, 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 4, within 1224 hours.
The allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full power
conditions in an orderly manner and without challenging unit systems.

DCD Chapter 16, TS 3.7.5 ACTION and associated BASES will be revised as follows:
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ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. One required EFW B.1 Restore EFW train to 72 hours
train inoperable in OPERABLE status.
MODE 1, 2, or 3 for
reasons other than OR
Condition A. SNOTE --------------

When the EFW pump
discharge cross-connect line
isolation valves are closed.

Open all EFW pump discharge 72 hours
cross-connect line isolation
valves.

C. Required Action and C.1 Be in MODE 3. 6 hours
associated
Completion Time for AND
Condition A or B not
met. C.2 Be in MODE 4. 1224 hours

OR

Two required EFW
trains inoperable in
MODE 1,2, or 3.

D. Three EFW trains D.1 --------- NOTE -------
inoperable in LCO 3.0.3 and all other
MODE 1, 2, or 3. LCO Required Actions

requiring MODE changes are
suspended until one
additional EFW train is
restored to OPERABLE status.

Initiate action to restore one Immediately
additional EFW train to
OPERABLE status.

ACTIONS (continued)

b. For both the inoperability of a steam supply line to the turbine driven
pump and an inoperable turbine driven EFW pump while in MODE 3
immediately following a refueling outage, the 7 day Completion Time
is reasonable due to the availability of redundant OPERABLE motor
driven EFW pumps, and due to the low probability of an event
requiring the use of the turbine driven EFW pump.

Condition A is modified by a Note which limits the applicability of the
Condition to when the unit has not entered MODE 2 following a refueling.
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Condition A allows one EFW train to be inoperable for 7 days vice the
72 hour Completion Time in Condition B. This longer Completion Time
is based on the reduced decay heat following refueling and prior to the
reactor being critical.

B..1

With one of the required EFW trains (pump or flow path) inoperable in
MODE 1, 2, or 3 for reasons other than Condition A, action must be taken
to restore to OPERABLE status within 72 hours or open all EFW pump
discharge cross-connect line isolation valves within 72 hours . This
Condition includes the loss of two steam supply lines to the turbine driven
EFW pump. The 72 hour Completion Time is reasonable, based on
redundant capabilities afforded by the EFWS, time needed for repairs,
and the low probability of a DBA occurring during this time period.

C.1 and C.2

When Required Action A.1 orB.1 cannot be completed within the
required Completion Time, or if two required EFW trains are inoperable in
MODE 1, 2, or 3, 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 4 within 1224 hours.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full power
conditions in an orderly manner and without challenging unit systems.

In MODE 4 with two required EFW trains inoperable, operation is allowed
to continue because only one or two motor driven pump EFW train is
required in accordance with the Note that modifies the LCO. Although
not required, the unit may continue to cool down and initiate RHR.

DCD Chapter 16, TS 3.7.6 ACTION and associated BASES will be revised as follows:

3.7 PLANT SYSTEMS

3.7.6 Emergency Feedwater Pit (EFW Pit)

LCO 3.7.6

APPLICABILITY:

Two EFW Pits shall be OPERABLE.

MODES 1, 2, and 3.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or both EFW Pits A.1 Verify by administrative 4 hours
inoperable, means OPERABILITY of

backup water supply. AND

Once per
12 hours thereafter

16.3.5-44



CONDITION REQUIREDACTION COMPLETION TIME

AND

A-2.1 Restore both EFW Pits to 7 days
OPERABLE status.

[OR

A-2-2 Apply the requirements of 7 days]
Specification 5.5.18.

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

B.2 Be in MODE 4. 1224 hours

ACTIONS A.1, A.2.1, [and A.2.2

If the one or both EFW Pits are not OPERABLE, the OPERABILITY of the
backup supply should be verified by administrative means within 4 hours
and once every 12 hours thereafter. OPERABILITY of the backup
feedwater supply must include verification that the flow paths from the
backup water supply to the EFW pumps are OPERABLE, and that the
backup supply has the required volume of water available. Both EFW
Pits must be restored to OPERABLE status within 7 days, because the
backup supply may be performing this function in addition to its normal
functions. The 4 hour Completion Time is reasonable, based on
operating experience, to verify the OPERABILITY of the backup water
supply. Additionally, verifying the backup water supply every 12 hours is
adequate to ensure the backup water supply continues to be available.
The 7 day Completion Time is reasonable, based on an OPERABLE
backup water supply being available, and the low probability of an event
occurring during this time period requiring the EFW Pits. [Required
Action A.2.2 allows the option to apply the requirements of Specification
5.5.18 to determine a Risk Informed Completion Time.]

B.1 and B.2

If both EFW Pits cannot be restored to OPERABLE status within the
associated Completion Time, 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 4, within 1224 hours.
The allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full power
conditions in an orderly manner and without challenging unit systems.

Impact on COLA

There are impacts on the COLA to incorporate the DCD change.

Impact on PRA

There is no impact on the PRA.
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