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Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.7.1.1

Item Explanation/Basis for Change
No.

2.7.1.1.1 Design Description

A Reformatted to remove subheader.

B Reformatted to remove subheader.

C Added full names of valves to define first use of abbreviations; MHI's Response
to US-APWR DCD RAI No. 599-4756 Revision 2 affected

D Reformatted to remove subheader.

E Deleted information not required for the Tier 1 Design Description.

F Affects MHI's Amended Response to US-APWR DCD RAI No. 323-2071.
Deleted information not required for the Tier 1 Design Description. DD#2
replaced necessary description; see ltem AA

G Deleted information which is redundant to new DD # 2. MHI's amended
Response to US-APWR DCD RAI No. 323-2071 Revision 2 affected

H Text deleted added by RAI response as redundant to combination of DD 3.a,
3.b, 4, & 5. MHI's Response to US-APWR DCD RAI No. 599-4756 Revision 2
affected

I Not used

J Removed negative statement not necessary in Tier 1.

K Reformatted to remove subheader.

L Deleted information not required for the Tier 1 Design Description.

M Reformatted to remove subheader.

N Statement concerning trip from MCR deleted as redundant to new DD # 4;
Response to US-APWR DCD RAI No. 599-4756 Revision 2 affected

®) Reformatted to remove subheader.

P Negative statements are deleted. Turbine trip statement deleted as redundant
to new DD #7. Response to US-APWR DCD RAI No. 599-4756 Revision 2
affected

Q Reformatted to remove subheader.

R Negative statements are deleted.

S Reformatted to remove subheader.

T Negative statements are deleted.

U Reformatted to remove subheader.

V Negative statements are deleted.

W Reformatted to remove subheader.

X Negative statements are deleted.

Y Reformatted to remove subheader.

Z Negative statements are deleted.

AA Note 2. Note 1. Bases for ilndividual DD changes are listed with the
associated ITAAC

BB Reformatted to remove subheader.

2.7.1.1.2 Inspections, Tests, Analyses, and Acceptance Criteria
No changes

ITAAC Table 2.7.1.1-1

1 DC, ITA, AC
Generic changes made to functional arrangement ITAAC to provide clarity and
consistency. [RIS p5, Logic, seventh bullet and p7, Consistency, second bullet]
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Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.7.1.1

Item Explanation/Basis for Change
No.

2 DC, ITA, AC
Changes from Rev 2 to R3A6 are from response to US-APWR DCD RAI No.
599-4756 Revision 2. Corrected “main turbine” from RAI response to be “LPT”
since analysis is limited to LPT. Deleted “testing and”. DC has been revised to
be more generic description. Renumbered ITAAC from 2.a to 2.

3.a DC, ITA, AC
ITAAC 2.b changed to 3.a & b. Changes from Rev 2 to R3A6 are from
response to US-APWR DCD RAI No. 599-4756 Revision 2. Additional
changes affect response to US-APWR DCD RAI No. 599-4756 Revision 2. AC
changed from RAI response to match anticipated test performance.

3.b DC, ITA, AC
ITAAC 2.b changed to 3.a & b. Changes from Rev 2 to R3A6 are from
response to US-APWR DCD RAI No. 599-4756 Revision 2. Additional
changes affect response to US-APWR DCD RAI No. 599-4756 Revision 2.

4 DC, ITA, AC
New ITAAC from Rev 2 to R3A6 is from response to US-APWR DCD RAI No.
599-4756 Revision 2. Additional changes affect response to US-APWR DCD
RAI No. 599-4756 Revision 2.

5 DC, ITA, AC
TAAC 2.c changed to 5. Changes from Rev 2 to R3A6 are from response to
US-APWR DCD RAI No. 599-4756 Revision 2. Additional changes affect
response to US-APWR DCD RAI No. 599-4756 Revision 2.

6.a DC, ITA, AC
New ITAAAC from Rev 2 to R3A6 are from response to US-APWR DCD RAI
No. 599-4756 Revision 2. Additional changes affect response to US-APWR
DCD RAI No. 599-4756 Revision 2.

6.b DC, ITA, AC
New ITAAC from Rev 2 to R3A6 are from response to US-APWR DCD RAI No.
599-4756 Revision 2. Additional changes affect response to US-APWR DCD
RAI No. 599-4756 Revision 2.

7 DC, ITA, AC
TAAC 3 changed to 7. Changes from Rev 2 to R3A6 are from response to
US-APWR DCD RAI No. 599-4756 Revision 2. Additional changes affect
response to US-APWR DCD RAI No. 599-4756 Revision 2. Changes made for
clarity.

Note 1: Revised to provide consistency between the Design Description (DD) and the
Design Commitment (DC) in the ITAAC table. Revised text to include only the
necessary attributes for ITAAC.

Note 2: Text relocated within the DD section to align with the sequence and numbering
of the corresponding DC in the ITAAC table.

Draft 2
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Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.7.1.2 MSS

Item Explanation/Basis for Change
No.

Design Description 2.7.1.2.1

A Reformatted to remove subheader.

B Reformatted to remove subheader.
Notes 1 and 2. See Item M

C Reformatted to remove subheader.

D Reformatted to remove subheader.
Notes 1 and 2. See Item O through X

E Reformatted to remove subheader. Deleted information not required for the Tier 1
Design Description.

F Reformatted to remove subheader.
Notes 1 and 2. See Item CC, DD, JJ, KK

G Reformatted to remove subheader.

H Reformatted to remove subheader. Deleted negative statements from Tier 1.

I Reformatted to remove subheader.
Notes 1 and 2. See Item Z, AA

J Reformatted to remove subheader. Note 1 & 2. See Item Y

K Reformatted to remove subheader. Deleted negative statements from Tier 1.

L Reformatted to remove subheader. Deleted information not required for the Tier 1
Design Description.

M Notes land 2. See Item B

N Note 1

0] Notes 1 and 2. See Item D

P Notes 1 and 2. See Item D

Q Notes 1 and 2. See Item D

R Notes 1 and 2. See Item D

S Notes 1 and 2. See Item D

T Notes 1 and 2. See Item D

U Notes 1 and 2. See Item D

V Notes 1 and 2. See Item D

W Notes 1 and 2. See Item D

X Notes 1 and 2. See Item D

Y Notes 1 and 2. See Item J

Z Notes 1 and 2. See Item |

AA Notes 1 and 2. See Item |

BB Note 1

CC Notes 1 and 2. See Item F

DD Notes 1 and 2. See Item F

EE Note 1

FF Note 1

GG Note 1

HH Note 1

1 Note 1

JJ Notes 1 and 2. See Item F

KK Notes 1 and 2. See Item F

Draft 1
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Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.7.1.2 MSS

Item Explanation/Basis for Change
No.

LL Note 1

MM Note 1

NN Note 1

00 Note 1

PP Editorial change — deleted “and so on” as inappropriate ambiguity

QQ Editorial change — deleted space

RR Deleted redundant text — number of valves can be determined from table 2.7.1.2-4.
110% criteria is not a necessary attribute for Tier 1.

SS Redundant info to table 2.7.1.2-4 & Fig 2.7.1.2-1. Function of MSRV is not necessary
for Tier 1

TT Redundant info to table 2.7.1.2-4 & Fig 2.7.1.2-1. Function of MSDV s not
necessary for Tier 1

Uu Redundant info to table 2.7.1.2-4 & Fig 2.7.1.2-1.

\AY Redundant info to table 2.7.1.2-4 & Fig 2.7.1.2-1. Function of MSCV is not necessary
for Tier 1

WW Note 1 & 2 —see ITAAC 5a & 5b

XX Redundant to info in table 2.7.1.2-4

YY Note 1 & 2 —see ITAAC 1.b

7 Note 1 & 2 —see ITAAC 9

Table 2.7.1.2-1 NO CHANGES

Table 2.7.1.2-2 NO CHANGES

Table 2.7.1.2-3 NO CHANGES

Table 2.7.1.2-4 Changed MS Relief Valve MCR/RSC control function to agree with design

ITAAC Table 2.7.1.2-5

la DC, ITA AC
Generic changes made to functional arrangement ITAAC to provide clarity and
consistency. [RIS p5, Logic, seventh bullet and p7, Consistency, second bullet]

1b DC, ITA, AC
Generic changes made to mechanical separation ITAAC to provide clarity and
consistency. [RIS p5, Logic, seventh bullet and p7, Consistency, second bullet.

2.ali ITA
Generic changes made to ASME ITAAC to provide clarity and consistency. This
change alters the response to RAI 404, 14.03.03-20 and RAI 242, 14.03.03-5. [RIS p5,
Logic, seventh bullet and p7, Consistency, second bullet]

2.a.i ITA AC
Generic changes made to ASME ITAAC to provide clarity and consistency. This
change does not alter the response to RAI 404, 14.03.03-20 and RAI 242, 14.03.03-5.
[RIS p5, Logic, seventh bullet and p7, Consistency, second bullet

2.b.i ITA
Generic changes made to ASME ITAAC to provide clarity and consistency. This
change does not alter the response to RAI 404, 14.03.03-21 and RAI 242, 14.03.03-6.
[RIS p5, Logic, seventh bullet and p7, Consistency, second bullet

Draft 2
4/102



Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.7.1.2 MSS

Item Explanation/Basis for Change
No.

2.b.ii DC, ITA, AC
Generic changes made to ASME ITAAC to provide clarity and consistency. This
change does not alter the response to RAI 404, 14.03.03-21 and RAI 242, 14.03.03-6.
[RIS p5, Logic, seventh bullet and p7, Consistency, second bullet

3.a ITA, AC
Generic changes made to ASME ITAAC to provide clarity and consistency. This
change does not alter the response to RAI 404, 14.03.04-21 RAI 242, 14.03.03-8. [RIS
p5, Logic, seventh bullet and p7, Consistency, second bullet

3.b ITA AC
Generic changes made to ASME ITAAC to provide clarity and consistency. This
change does not alter the response to RAI 404, 14.03.04-21 or RAI 242, 14.03.03-8.
[RIS p5, Logic, seventh bullet and p7, Consistency, second bullet

4.a ITA AC
Generic changes made to ASME ITAAC to provide clarity and consistency. [RIS p5,
Logic, seventh bullet and p7, Consistency, second bullet

4.b ITA, AC
Generic changes made to ASME ITAAC to provide clarity and consistency. [RIS p5,
Logic, seventh bullet and p7, Consistency, second bullet

4.b Deleted duplicate 4.b ITAAC

S5.ai DC, ITA, AC
Generic changes made to Seismic ITAAC to provide clarity and consistency. [RIS
p5, Logic, seventh bullet and p7, Consistency, second bullet

5.a.ii ITA, AC
Generic changes made to Seismic ITAAC to provide clarity and consistency. [RIS
p5, Logic, seventh bullet and p7, Consistency, second bullet

5.a.iii ITA, AC
Generic changes made to Seismic ITAAC to provide clarity and consistency. [RIS
p5, Logic, seventh bullet and p7, Consistency, second bullet

5.b.i DC, ITA, AC
Generic changes made to Seismic ITAAC to provide clarity and consistency. [RIS
p5, Logic, seventh bullet and p7, Consistency, second bullet. This change alters the
response to RAI 452, 14.03.02-12

5.b.ii DC, ITA, AC
Generic changes made to Seismic ITAAC to provide clarity and consistency. [RIS
p5, Logic, seventh bullet and p7, Consistency, second bullet. This change alters the
response to RAI 452, 14.03.02-12

6.a.i DC, ITA, AC
Generic changes made to EQ ITAAC to provide clarity and consistency. This change
alters the response to RAI 511 03.11-21 and RAI 193 14.03.04-22 [RIS p5, Logic,
seventh bullet and p7, Consistency, second bullet]

6.a.ii ITA AC
Generic changes made to EQ ITAAC to provide clarity and consistency. [RIS p5,
Logic, seventh bullet and p7, Consistency, second bullet]

6.b DC, ITA
Generic changes made to electrical independence ITAAC to provide clarity and
consistency. This change does not alter the response to RAI 193, 14.03.04-23. [RIS
p5, Logic, seventh bullet and p7, Consistency, second bullet]

Draft 3
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Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.7.1.2 MSS

Item Explanation/Basis for Change
No.

6.c DC, AC
Generic changes made to electrical separation ITAAC to provide clarity and
consistency. Impacts RAI 191 14.03.04-07. [RIS p5, Logic, seventh bullet and p7,
Consistency, second bullet]

7 No changes

8.a DC, AC
Generic changes to MCR controls ITAAC. Text clarified. [RIS p5, Logic, seventh
bullet]

8.b DC, ITA

Generic changes to valve ITAAC. The DC is modified to add the clarifying text,
“remotely operated” to clearly identify the equipment that is within the scope of the
ITAAC. A reference to a table is provided, where needed. [RIS 2008-05,
“Standardization and Consistency,” 2" bullet].

Editorial changes are made for clarity and consistency in the ITA.

This wording is similar to corresponding ITAAC in the AP1000 DCD.

9.a. DC, ITA AC
Generic changes to valve ITAAC. The ITA is modified to identify that “type tests,”
“analysis,” or a combination of these is acceptable [RIS 2008-05, “ITAAC
Nomenclature and Language,” 4™ bullet].

The ITA is modified to clarify the conditions that apply to the type tests and analyses.

This ITA is modified to include a reference to a specific list of equipment, as needed
[RIS 2008-05, Standardization,” 2" bullet].

9.a.ii ITA AC
Generic changes to valve ITAAC. The ITA and AC are modified to reference a
specific list of equipment, as needed [RIS 2008-05, “Standardization,” 2" bullet].

This wording is consistent with corresponding ITAAC in the AP1000 DCD.

9.a.iii ITA, AC
Generic changes to valve ITAAC. The ITA is modified to add inspections to
recognize that analysis alone is not sufficient to verify the as-built equipment is
bounded by the tested or analyzed condition [RIS 2008-05, “Focus, Logic,
Practicality,” 6" and 7" bullets].

9.b.i DC, ITA AC
Generic changes to valve ITAAC. The ITA is modified to identify that “type tests,”
“analysis,” or a combination of these is acceptable [RIS 2008-05, “ITAAC
Nomenclature and Language,” 4" bullet].

The ITA is modified to clarify the conditions that apply to the type tests and analyses.

This ITA is modified to include a reference to a specific list of equipment, as needed
[RIS 2008-05, Standardization,” 2" bullet].

Draft 4
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Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.7.1.2 MSS

Item Explanation/Basis for Change
No.

9.b.ii ITA, AC
Generic changes to valve ITAAC. The ITA and AC are modified to reference a
specific list of equipment, as needed [RIS 2008-05, “Standardization,” 2" bullet].

This wording is consistent with corresponding ITAAC in the AP1000 DCD.

9.b.iii ITA, AC
Generic changes to valve ITAAC. The ITA is modified to add inspections to
recognize that analysis alone is not sufficient to verify the as-built equipment is
bounded by the tested or analyzed condition [RIS 2008-05, “Focus, Logic,
Practicality,” 6" and 7" bullets].

9.c DC, ITA, AC
Generic changes to valve ITAAC. The ITA and AC are modified to reference a
specific list of equipment, as needed [RIS 2008-05, “Standardization,” 2™ bullet].

This wording is consistent with corresponding ITAAC in the AP1000 DCD.

9d ITA
The ITA is modified to add the clarifying text, “remotely operated” to clearly identify
the equipment that is within the scope of the ITAAC. A reference to a table is
provided, where needed. [RIS 2008-05, “Standardization and Consistency,” 2™
bullet].

This wording is consistent with corresponding ITAAC in the AP1000 DCD.

9.e.i ITA AC
Generic changes to valve ITAAC. The ITA is modified to identify that “type tests,”
“analysis,” or a combination of these is acceptable [RIS 2008-05, “ITAAC
Nomenclature and Language,” 4™ bullet].

The ITA is modified to clarify the conditions that apply to the type tests and analyses.

This ITA is modified to include a reference to a specific list of equipment, as needed
[RIS 2008-05, Standardization,” 2nd bullet].

9.e.ii ITA, AC
Generic changes to valve ITAAC. The ITA and AC are modified to reference a
specific list of equipment, as needed [RIS 2008-05, “Standardization,” 2™ bullet].

This wording is consistent with corresponding ITAAC in the AP1000 DCD.

9.e.iii ITA, AC
Generic changes to valve ITAAC. The ITA is modified to add inspections to
recognize that analysis alone is not sufficient to verify the as-built equipment is
bounded by the tested or analyzed condition [RIS 2008-05, “Focus, Logic,
Practicality,” 6" and 7" bullets].

10 DC, ITA, AC
Generic changes to MCR controls ITAAC to provide clarity and consistency. Text
clarified. This change alters the response to RAI 193, 14.03.04-30. [RIS p5, Logic,
seventh bullet]

Draft 5
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Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.7.1.2 MSS

Item Explanation/Basis for Change
No.

11 DC, ITA, AC
Generic changes to RSC controls ITAAC to provide clarity and consistency.
Requirement added to ITA for tests of control functions. Text clarified. This change
alters the response to RAI 193, 14.03.04-30. [RIS p5, Logic, seventh bullet]

12 DC, AC
Changes to LBB to provide clarity and consistency with other LBB ITAAC. [RIS p3,
Language, fifth bullet]. DC reworded for clarity

13.a. ITA AC
Consistency with Tier 2 and change to a per valve acceptance criteria [RIS p7,
Consistency, third bullet]
Editorial clarity change in ITA

13.a.ii ITA, AC
Consistent use of “report” language for an ITA with analysis [RIS p3, Language, fifth
bullet]

13.b.i ITA
Make scope consistent with ITAAC 14 ITA [RIS p5, Logic, seventh bullet]

13.b.ii ITA, AC
Enhance clarity [RIS p5, Logic, seventh bullet]

14 ITA, AC

Enhance clarity [RIS p5, Logic, seventh bullet]

FIGURE 2.7.1.2-1 Revised the “REMARK?” text for consistency and clarity.

Note 1: Revised to provide consistency between the Design Description (DD) and the

Design Commitment (DC) in the ITAAC table. Revised text to include only the

necessary attributes for ITAAC.

Note 2: Text relocated within the DD section to align with the sequence and numbering

of the corresponding DC in the ITAAC table.

Draft
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Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.7.1.9

Item Explanation/Basis for Change
No.

Design Description 2.7.1.9.1

A Wording revised to include only the necessary attributes and relocated to
introductory paragraph for consistency. See item C. This change does not impact the
response to RAI 184, 14.03.07-27.

B Note 1.

C Wording revised and relocated to introductory paragraph for consistency with Tier 1
format. See item A.

D Notes 1 and 2. See Items Z and AA.

E Note 1. This change alters the response to RAI 192, 14.03.04-10.

F Notes 1 and 2. See Item Q.

G Notes 1 and 2. See Item Q.

H Notes 1 and 2. See Item Q.

1 Notes 1 and 2. See Item Q.

J Notes 1 and 2. See Item Q.

K Notes 1 and 2. See Item Q.

L Notes 1 and 2. See Item Q.

M Notes 1 and 2. See Item Q.

N Notes 1 and 2. See Item Q.

0] Notes 1 and 2. See Item Q.

P Notes 1 and 2. See Item EE.

Q Notes 1 and 2. See Items F through O.

R Revised to delete text not required for a Tier 1 Design Description.

S Notes 1 and 2. See Items Y and CC.

T Notes 1 and 2. See Item DD.

U Revised to delete text not required for a Tier 1 Design Description. The ESF signals that
actuate FWS isolation are described in Section 2.5.1 and verified in Tier 1 Table 2.5.1-6
Design Commitment 14a; therefore this material is redundant.

\Y Note 1.

\ Note 1.

X Note 1.

Y Notes | and 2. See Item S.

Z Notes | and 2. See Item D.

AA Notes 1 and 2. See Item D.

BB Note 1.

CC Notes 1 and 2. See Item S.

DD Notes 1 and 2. See Item T.

EE Notes 1 and 2. See Item P.

FF Revised to delete text not required for a Tier 1 Design Description.

GG Editorial change. This change does not impact the response to RAI 184, 14.03.07-27.

Table 2.7.1.9-1

No change.

Table 2.7.1.9-2

No change.

Table 2.7.1.9-3

Draft 1
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Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.7.1.9

Item Explanation/Basis for Change
No.

No change.

Table 2.7.1.9-4

No change.

ITAAC Table 2.7.1.9-5

la DC, ITA, AC
Generic changes to ITAAC for functional arrangement to provide clarity and
consistency. [RIS p7, ITAAC Scope, 2™ bullet]

1.b DC

Generic changes to ITAAC for physical separation to provide clarity and consistency.
[RIS p7, ITAAC Scope, 2™ bullet]

ITA

Generic changes to ITAAC for physical separation to provide clarity and consistency.
[RIS p7, ITAAC Scope, 2™ bullet]

AC

Tgxt added to make AC consistent with Design Commitment. [RIS p5, ITAAC Logic,
6" bullet]

2.ai DC

Editorial change.

ITA

Revised to provide consistency with DC and AC wording. This change does not impact
the response to RAI 242, 14.03.03-5 or the response to RAI 404, 14.03.03-20. [RIS p5,
Logic, 7" bullet]

2.aii | ITA, AC

Generic changes to ASME ITAAC to provide clarity and consistency. This change
alters the response to RAI 242, 14.03.03-5 and RAI 404, 14.03.03-20. [RIS p7, ITAAC
Scope, 2™ bullet]

2.b.i DC, ITA, AC

Generic changes to ASME ITAAC to provide clarity and consistency. This change does
not impact the responses to RAI 242, 14.03.03-6 or RAI 404, 14.03.03-21. [RIS p7,
ITAAC Scope, 2™ bullet]

2.b.ii | DC,ITA, AC

Generic changes to ASME ITAAC to provide clarity and consistency. This change
alters the responses to RAI 242, 14.03.03-6 and RAI 404, 14.03.03-21. [RIS p7, ITAAC
Scope, 2™ bullet]

3.a ITA, AC
Generic changes to ASME ITAAC to provide clarity and consistency. This change does
not impact the response to RAI 242, 14.03.03-8. [RIS p7, ITAAC Scope, 2™ bullet]

3.b ITA, AC
Generic changes to ASME ITAAC to provide clarity and consistency. This change does
not impact the response to RAI 242, 14.03.03-8. [RIS p7, ITAAC Scope, nd bullet]

4.a ITA, AC
Generic changes to ASME ITAAC to provide clarity and consistency. [RIS p7, ITAAC
Scope, 2" bullet]

4b ITA, AC
Generic changes to ASME ITAAC to provide clarity and consistency. [RIS p7, ITAAC
Scope, 2™ bullet]

Draft 2
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Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.7.1.9

Item Explanation/Basis for Change
No.

5.a DC, ITA, AC
Generic changes to Seismic ITAAC to provide clarity and consistency. [RIS p7, ITAAC
Scope, 2™ bullet]

5b DC, ITA, AC

Generic changes to Seismic ITAAC to provide clarity and consistency. This change
alters the responses to RAI 242, 14.03.03-9 and RAI 452, 14.03.02-12. [RIS p7, ITAAC
Scope, 2™ bullet]

6.2 DC, ITA, AC

Generic changes to ITAAC for harsh environment to provide clarity and consistency.
This change alters the responses to RAI 511, 03.11-21 and RAI 191, 14.03.04-3. [RIS
p7, ITAAC Scope, 2™ bullet]

6.b DC, ITA

Generic changes to ITAAC for electrical separation to provide clarity and consistency.
This change alters the response to RAI 193, 14.03.04-23. [RIS p7, ITAAC Scope, 2™
bullet]

6.c DC, AC
Generic changes to ITAAC for electrical separation to provide clarity and consistency.
This change alters the response to RAI 191, 14.03.04-09. [RIS p7, ITAAC Scope, 2™

bullet]
7. No change.
8.a DC, AC

Generic changes to ITAAC for MCR controls to provide clarity and consistency. This
change alters the response to RAI 193, 14.03.04-29. [RIS p7, ITAAC Scope, 2™ bullet]

8.b DC, ITA, AC

Generic changes to ITAAC for PSMS control to provide clarity and consistency.
ITAAC Item 8.b.ii is separated in ITAAC Item 8.c to provide clarity for the intent of the
design commitment. This change alters the responses to RAI 191, 14.03.04-01 and RAI
192, 14.03.04-16. [RIS p7, ITAAC Scope, 2™ bullet]

&.c DC

— DC is provided to clarify the intent of ITA and AC.

ITA

—  Reworded to provide clarity and consistency. [RIS p7, ITAAC Scope, 2™ bullet]
AC

— Reworded to provide clarity and consistency. [RIS p7, ITAAC Scope, 2" bullet]

9.a DC, ITA, AC

Generic changes to ITAAC for MOV safety function to provide clarity and consistency.
This change does not impact the responses to RAI 456, 14.03.07-49,

RAI 191, 14.03.04-01, and RAI 191 14.03.04-07. [RIS p7, ITAAC Scope, 2"
bullet]

9.b ITA, AC

Generic changes to ITAAC loss of motive power position to provide clarity and
consistency. This change does not impact the response to RAI 191, 14.03.04-01. [RIS
p7, ITAAC Scope, 2™ bullet]

10 DC, ITA, AC

Generic changes to ITAAC for MCR alarms, displays and controls to provide clarity
and consistency. This change alters the response to RAI 193, 14.03.04-30. [RIS p7,
ITAAC Scope, 2" bullet]

Draft 3
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Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.7.1.9

Item Explanation/Basis for Change
No.

11 AC, ITA, AC

Generic changes to ITAAC for RSC alarms, displays and controls to provide clarity and
consistency. This change alters the response to RAI 193, 14.03.04-30. [RIS p7, ITAAC
Scope, 2" bullet]

Figure 2.7.1.9-1

Editorial changes to the Remark text box for clarification.
This change does not impact the response to RAI 288, Question 03.09.06-29.

Note 1: Revised to provide consistency between the Design Description (DD) and the
Design Commitment (DC) in the ITAAC table. Revised text to include only the
necessary attributes for ITAAC.

Note 2: Text relocated within the DD section to align with the sequence and numbering
of the corresponding DC in the ITAAC table.

Draft 4
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Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.7.1.10

Item Explanation/Basis for Change
No.

Design Description 2.7.1.10

A Editorial.

B Editorial.

This change alters part of the response to RAI #184, Question 14.03.07-27.

C Editorial.

D Paragraph deleted as this section should be a discussion for safety-related portion of the
SGBDS because the non-safety related portion of SGBDS has no safety significance
and no ITAAC is required for theses features.

E Editorial.

F Notes 1 and 2. See item G.

This change alters part of the response to RAI #193, Question 14.03.04-26.

G Notes 1 and 2. See item F.

H Notes 1 and 2. See item X.

1 Notes 1 and 2. See item X.

J Notes 1 and 2. See item X.

K Notes 1 and 2. See item X.

L Notes 1 and 2. See item X.

M Notes 1 and 2. See item X.

N Notes 1 and 2. See item X.

0 Notes 1 and 2. See item X.

P Notes 1 and 2. See item X.

Q Notes 1 and 2. See item X.

R Paragraph deleted as the description is not appropriate for a Tier 1 description.

S Paragraph deleted as the description is not appropriate for a Tier 1 description.

T Paragraph deleted as the description is not appropriate for a Tier 1 description.

This change alters part of the response to RAI #191, Question 14.03.04-01.

U Paragraph deleted to eliminate redundancy because this radiation monitor is addressed
in Tier 1, Section 2.7.6.6, Table 2.7.6.6-1.

v Sentence deleted because the containment isolation function has already been described
and therefore would be redundant. See item B.

This change alters the response to RAI #184, Question 14.03.07-27.

W Notes 1 and 2. See item EE.

This change alters the response to RAI #192, Question 14.03.04-10.

X Notes 1 and 2. See items H through Q.

Y Paragraph deleted as the description is not appropriate for a Tier 1 description.

Z Notes 1 and 2. See items FF and HH. Please note that Table 2.7.1.10-3 indicates that
there are no RSC or MCR alarms.

This change alters the response to RAI #222, Question 14.03.11-24.

AA Notes 1 and 2. Redundant to introductory paragraphs. See items B, C, and JJ.

BB Negative statements deleted from Design Description for consistency with Tier 1.

CC Note 1.

DD Note 1.

EE Notes 1 and 2. See item W.

FF Notes 1 and 2. See item Z.

GG Note 1.

Draft 1
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Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.7.1.10

Item Explanation/Basis for Change
No.
HH Notes 1 and 2. See item Z.
11 Note 1.
J Notes 1 and 2. See item AA.
KK Negative statements deleted from Design Description for consistency with Tier 1.
LL Subsection deleted as it is not applicable. This is consistent with other ITAAC format.

MM Editorial.
This change alters part of the response to RAI #184, Question 14.03.07-27.

NN Note 1.

Table 2.7.1.10-1

No change.

Table 2.7.1.10-2

No change.

Table 2.7.1.10-3

Typographical error on valve numbering. See Figure 2.7.1.10-1.

ITAAC Table 2.7.1.10-4

1 DC, ITA, and AC
- Changes made to align with generic wording for the Functional Arrangement ITAAC
to provide clarity and consistency. [RIS, p7, Scope, first bullet]

2.a.i ITA
- Changes made to align with generic wording for ASME Code ITAAC to provide
clarity and consistency. [RIS p7, Scope, second bullet]

This change alters part of the response to RAI #242, Question 14.3.3-5.
This change alters part of the response to RAI #404, Question 14.3.3-20.

2.a.ii ITA and AC
- Changes made to align with generic wording for ASME Code ITAAC to provide
clarity and consistency. [RIS p7, Standardization, second bullet]

This change alters part of the response to RAI #242, Question 14.3.3-5.
This change alters part of the response to RAI #404, Question 14.3.3-20.

2.b.i DC, ITA and AC
- Changes made to align with generic wording for ASME Code ITAAC to provide
clarity and consistency. [RIS p7, Standardization, second bullet]

This change alters part of the response to RAI #242, Question 14.3.3-6.
This change alters part of the response to RAI #404, Question 14.3.3-21.

2.b.ii DC, ITA and AC
- Changes made to align with generic wording for ASME Code ITAAC to provide
clarity and consistency. [RIS p7, Standardization, second bullet]

This change alters part of the response to RAI #242, Question 14.3.3-6.
This change alters part of the response to RAI #404, Question 14.3.3-21.

3.a ITA and AC
- Changes made to align with generic wording for ASME Code ITAAC to provide
clarity and consistency. [RIS p7, Standardization, second bullet]

This change alters the response to RAI #242, Question 14.3.3-8.

Draft 2
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Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.7.1.10

Item Explanation/Basis for Change
No.

3b ITA and AC
- Changes made to align with generic wording for ASME Code ITAAC to provide
clarity and consistency. [RIS p7, Standardization, second bullet]

This change alters the response to RAI #242, Question 14.3.3-8.

4.a ITA and AC
- Changes made to align with generic wording for ASME Code ITAAC to provide
clarity and consistency. [RIS p7, Scope, second bullet].

4.b ITA and AC
- Changes made to align with generic wording for ASME Code ITAAC to provide
clarity and consistency. [RIS p7, Scope, second bullet].

Sa DC
- Changes made to align with generic wording for Seismic ITAAC to provide clarity
and consistency. [RIS p7, Scope, second bullet]. Clarified the commitment to be
consistent with AC language. [RIS p4, Logic, 6" bullet].

ITA and AC

- Delete “and/or” as it is not appropriate. [RIS p3, Language, 4™ bullet]

- Changes made to align with generic wording for Seismic ITAAC to provide clarity
and consistency. [RIS p7, Scope, second bullet]

- Change made to ensure ITAAC references exist and provide appropriate information.
[RIS p7, Standardization, 2™ bullet]

5b DC
- Changes made to align with generic wording for Seismic ITAAC to provide clarity
and consistency. [RIS p7, Scope, second bullet]. Clarified the commitment to be
consistent with AC language as well. [RIS p4, Logic, 6™ bullet].

ITA and AC

- Editorial

- Changes made to align with generic wording for Seismic ITAAC to provide clarity
and consistency. [RIS p7, Standardization, 2™ bullet]

These changes alter the response to RAI #242, Question 14.3.3-9.
These changes alter the response to RAI #452, Question 14.3.2-12.

6 DC and ITA
- Changes made to align with generic wording for the Electrical Separation ITAAC for
clarity and consistency. [RIS p5, Logic, Bullet 6 and p7, Scope, Bullet 1] [RIS p7,
Standardization, 2™ bullet]
These changes do not impact response to RAI #193, Question 14.3.4-23,

7 DC and AC
- Changes made to align with generic wording for the Electrical Separation ITAAC for
clarity and consistency. [RIS p5, Logic, Bullet 7]
These changes alter part of the response to RAI #191, Question 14.3.4-9.

Draft 3
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Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.7.1.10

Item Explanation/Basis for Change
No.

8 DC
- Changes made to align with generic wording for the MOV ITAAC for clarity and
consistency. [RIS p5, Logic, Bullet 7]
ITA
- Change made to ensure ITAAC references exist and provide appropriate information.
[RIS p7, Standardization, 2™ bullet]

9 DC, ITA and AC
- Changes made to align with generic wording for Physical Separation ITAAC to
provide clarity and consistency. [RIS p7, Scope, second bullet]

These changes alter part of the response to RAI #192, Question 14.3.4-10.

10 DC
- Changes made to align with generic wording for MCR controls ITAAC to provide
clarity and consistency. [RIS p7, Scope, second bullet]

ITA

- Change made to ensure ITAAC references exist and provide appropriate information.
[RIS p7, Standardization, 2™ bullet]

AC
- Editorial change for clarity. Consistency with DC.

11 Since Rev.2 of the DCD Tier 1, MHI created a new ITA and AC for the RSC
control functions.

DC

- Changes made to align with generic wording for RSC controls ITAAC to provide
clarity and consistency. [RIS p7, Scope, second bullet]

ITA

- Changes made to align with generic wording for RSC Controls ITAAC to provide
clarity and consistency. [RIS p7, Scope, second bullet]

- Change made to ensure ITAAC references exist and provide appropriate information.
[RIS p7, Standardization, 2™ bullet]

- The separate controls function ITA has been created which require tests and
not inspections. [RIS, p3, Logic, 7" bullet]

AC
- Changes made to align with generic wording for RSC Controls ITAAC to provide
clarity and consistency. [RIS p7, Scope, second bullet].

Draft 4
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Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.7.1.10

Item Explanation/Basis for Change
No.

12 DC
- Changes made to align with generic wording for EQ ITAAC to provide clarity and
consistency. [RIS p7, Scope, second bullet].
- Replaced “event” with “accident” for consistency with Tier 1 definitions and use.

ITA

- Delete “and/or” as it is not appropriate. [RIS p3, Language, 4™ bullet]

- Changes made to align with generic wording for EQ ITAAC to provide clarity and
consistency. [RIS p7, Scope, second bullet]

AC

- Delete “and/or” as it is not appropriate. [RIS p3, Language, 4™ bullet]

- Changes made to align with generic wording for EQ ITAAC to provide clarity and
consistency. [RIS p7, Scope, second bullet]

This change alters part of the response to RAI#191, Question 14.3.4-3 (p.14.03.04-7)
and RAI #511, Question 3.11-21 (p. 3.11-10).

13.a DC and AC
- Changes made to align with generic wording for MOV controls ITAAC to provide
clarity and consistency. [RIS p7, Scope, 1* bullet]

13.b DC
- Changes made to align with generic wording for MCR controls ITAAC to provide
clarity and consistency. [RIS p7, Scope, second bullet]

14 DC, ITA, and AC
- Changes made to align with generic wording for MOVs ITAAC to provide clarity and
consistency. [RIS p7, Scope, second bullet]

Figure 2.7.1.10-1

Figure is revised to depict necessary attributes to be verified by functional arrangement
ITAAC. (Non-safety portion: Dashed line, discharge line of SGBD flash tank is
simplified.). The “remark” box wording is modified for editorial purposes.

Note 1: Revised to provide consistency between the Design Description (DD) and the
Design Commitment (DC) in the ITAAC table. Revised text to include only the
necessary attributes for ITAAC.

Note 2: Text relocated within the DD section to align with the sequence and numbering
of the corresponding DC in the ITAAC table.

Draft 5
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Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.7.4.1

Item Explanation/Basis for Change
No.

Design Description 2.7.4.1.1

A Edited to improve clarity and technical accuracy..

B Text added per response to RAI 523, Question 11.02-32 and revised. This change alters
the response to RAI 523, Question 11.02-32.

Editorial changes made for clarity.

Paragraph edited for clarity and reduced verbosity.

Edited to improve clarity and technical accuracy.

Deleted text redundant with text in the introductory paragraphs.

Note 1.

Notes 1 and 2. See Item Q.

Note 1.

Note 1.

Al Q| Em oA

Note 1. Text added per response to RAI 523, Question 11.02-32 and revised. This
change alters the response to RAI 523, Question 11.02-32.

Note 1.

Z|C

Deleted text not required per SRP 14.3. This alters the response to RAI 523, Question
11.02-32.

z

Deleted text redundant with text in introductory paragraphs. This change alters the
response to RAI 184, Question 14.03.07-27.

o

Deleted text redundant with text in introductory paragraphs. Deleted second sentence in
paragraph as the A/B is addressed in Tier 1 Section 2.2.

Deleted redundant text and text not required per SRP 14.3.

Yol k=

Notes 1 and 2. See Item H. This change alters the response to RAI 523, Question
11.02-32.

Deleted redundant text.

Negative statements deleted from the Design Description (DD).

— ||

Deleted text redundant to information provided in introductory paragraphs and in
Section 2.7.4.1.2 regarding the containment isolation function and corresponding
ITAAC as described in Section 2.11.2. This change alters the response to RAI 184,
Question 14.03.07-24.

U Negative statements deleted from the Design Description (DD).

\Y Editorial change.

ITAAC Table 2.7.4.1-1

1 DC, ITA, AC
Generic changes to ITAAC for functional arrangement to provide clarity and
consistency. [RIS p7, ITAAC Scope, 2™ bullet.]. [RIS, Standardization, 2™ bullet].

2. DC- Revised description of signal and valves to be consistent within Tier 1. [RIS, p7,
Scope, 1¥ bullet]. This change alters the response to RAI 184, Question 14.03.07-23.
ITA- Revised description of valves to be consistent within Tier 1. [RIS, p7, Scope, 1¥
bullet]. This change alters the response to RAI 184, Question 14.03.07-23.

AC — Revised description of signal and valves to be consistent within Tier 1. [RIS, p7,
Scope, 1% bullet]. This change alters the response to RAI 184, Question 14.03.07-23.

Draft 1
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Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.7.4.1

Item Explanation/Basis for Change
No.

3. DC, ITA, AC

—ITAAC deleted. This design feature is not required to be verified by ITAAC per SRP
Section 14.3.3. The LWMS does not include ASME III components. [RIS,
Standardization, 4™ bullet].

4 No change.

5.a,b | ITAAC deleted. This design feature is not required to be verified by ITAAC per SRP
Section 14.3.3. The LWMS does not include ASME III components. This change does
not alter the response to RAI 242, Question 14.03.03-15.

6. DC, ITA, AC

— New ITAAC added (and altered) per response to RAI 523, Question 11.02-32. [RIS
p7, Standardization, 2™ bullet]. This change alters the response to RAI 523,
Question 11.02-32.

7. DC, ITA, AC
— New ITAAC added to verify that the alarm from the liquid radwaste discharge
radiation monitor is provided in the MCR.

Note 1: Revised to provide consistency between the Design Description (DD) and the
Design Commitment (DC) in the ITAAC table. Revised text to include only the
necessary attributes for ITAAC.

Note 2: Text relocated within the DD section to align with the sequence and numbering
of the corresponding DC in the ITAAC table.

Draft 2
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Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.7.4.2

Item Explanation/Basis for Change
No.
Design Description 2.7.4.2
A Editorial changes made for clarity.

B Text proposed in RAI 533 Question 11.03-15 is included and revised. This change
alters the response to RAI 533, Question 11.03-15.

C Text revised and relocated to introductory paragraphs. See Item F.

D Text reformatted, revised, and relocated for consistency within Tier 1. See Items F and
G.

E Note 1.

F First sentence of paragraph relocated to introductory paragraphs. See Item C. Text
reformatted, revised, and relocated for consistency within Tier 1. See Item D.

G Text reformatted, revised, and relocated for consistency within Tier 1. See Item D.

H Note 1 and Note 2. See Item O. This change alters the response to RAI 533, Question
11.03-15.

1 Note 1 and Note 2. See Item M.

J Text deleted as GWMS does not adversely impact any safety-related system thus it does

not need to meet seismic Category I criteria.

Deleted redundant text to provide consistency within Tier 1.

Paragraph deleted as the description is not appropriate for a Tier 1 description.

Notes 1 and 2. See Item I.

Note 1.

o|z|IZ( =

Note 1 and Note 2. See Item H. This change alters the response to RAI 533, Question
11.03-15.

Note 1.

P
Q Negative statements deleted from the Design Description (DD) for consistency within
Tier 1.

ITAAC Table 2.7.4.2-1

1 DC, ITA, AC
— Generic changes made to be consistent with functional arrangement ITAAC. [RIS,
Scope, 2™ bullet]. [RIS, Standardization, 2™ bullet].

2 DC- Revised description of signal and valves to be consistent within Tier 1. [RIS, p7,
Scope, 1¥ bullet]. This change alters the response to RAI 184, Question 14.03.07-23.
ITA- Revised description of valves to be consistent within Tier 1. [RIS, p7, Scope, 1*
bullet].

AC — Revised description of signal and valves to be consistent within Tier 1. [RIS, p7,
Scope, 1* bullet]. This change alters the response to RAI 184, Question 14.03.07-21.

3 DC, ITA, AC

—ITAAC deleted. This design feature is not required to be verified by ITAAC per SRP
Section 14.3.3. The GWMS does not include ASME III components. [RIS,
Standardization, 4™ bullet].

4 DC, ITA, AC

—ITAAC deleted. This design feature is not required to be verified by ITAAC per SRP
Section 14.3.3. The GWMS does not include ASME III valves and piping. [RIS,
Standardization, 4™ bullet]. This deletion alters the response to RAI 242 Question
14.03.03-15.

Draft 1
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Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.7.4.2

Item Explanation/Basis for Change
No.

5 DC, ITA, AC

— New ITAAC added (but altered) due to response RAI 533, Question 11.03-15. [RIS,
pg 5, Logic, 6™ and 7" bullets]. The changes to DC, ITA, and AC alter the response to
RAI 533, Question 11.03-15.

6 DC, ITA, AC
— New ITAAC added to verify that the alarm from the gaseous radwaste discharge
radiation monitor is provided in the MCR.

Note 1: Revised to provide consistency between the Design Description (DD) and the
Design Commitment (DC) in the ITAAC table. Revised text to include only the
necessary attributes for ITAAC.

Note 2: Text relocated within the DD section to align with the sequence and numbering
of the corresponding DC in the ITAAC table.
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Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.7.4.3

Item No. | Explanation/Basis for Change
Design Description 2.7.4.3.1
A Revised to clarify and delete text not required for a Tier 1 Design Description.
B Information on the spent resin tanks was added to the Design Description and to the

(new) Table 2.7.4.3-2 to provide a basis for verifying the design attributes for this
portion of the solid waste management system (SWMS).

C This portion of the text deleted from the Design Description wording was added by
the response to DCD RAI 187, Question 11.4-6, to specifically address seismic
classification of the A/B. However, this design description information is presented
in Tier 1, Section 2.2.1.7 and Table 2.2-1, and need not be repeated here.

D Negative statements deleted from the Design Description (DD) for consistency
within Tier 1.

E Note 1.

ITAAC Table 2.7.4.3-1

1 Generic changes to ITAAC for functional arrangement made to provide clarity and
consistency. [RIS p7, ITAAC Scope, 2™ bullet]

2 ITAAC deleted. SRP Section 14.3.3 requires that ASME Code Section III

components have ITAAC. Because the SWMS does not include ASME Section III
tanks and pumps, there is not a need for this ITAAC. The SWMS includes only
ASME Section VIII, Division 1 and 2 tanks and pumps.

3 ITAAC deleted. SRP Section 14.3.3 requires that ASME Code Section III
components have ITAAC. Because the SWMS does not include ASME Section 111
piping and valves, there is not a need for this ITAAC. The SWMS includes only
B31.3 piping and valves.

4 This ITAAC was added to verify the performance of the solid waste management
system.

Table 2.7.4.3-2

The (new) Table 2.7.4.3-2 was added to provide a basis for verifying the design
attributes for this portion of the solid waste management system (SWMS).

Note 1: Revised to provide consistency between the Design Description (DD) and the Design
Commitment (DC) in the ITAAC table. Revised text to include only the necessary
attributes for ITAAC.
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2.7 PLANT SYSTEMS

2.7.1 Power Generation Systems

2.7.1.1 Turbine Generator (T/G)

2.71.1.1 Design Description

yetem Purpose andFunctions |
The T/G is non safety-related system. The T/G provides capability to convert energy in
the main steam to electrical energy at the generator output.

The T/G is located within the T/B, and consists of:

e One double-flow high-pressure turbine

e Three double-flow low pressure turbines

« A generator / exciter

« Two sets of external moisture separator/reheaters

e Associated piping, valves, control system

o Auxiliary subsystems
The Main Turbine Stop Valves (MTSVs) and Main Turbine Control Valves (MTCVs) are
arranged in series at the high-pressure turbine inlet, and control steam flow entering the
high-pressure turbine. The Reheat Stop Valves (RSVs) and Intercept Valves (IVs) are
arranged in_series in _the cross-over pipes at the inlet to the low-pressure turbines

(LPTs), and control steam flow to the LPTs. Extraction nonreturn valves are installed in
the extraction lines to the feedwater heaters.

Tier 1 2.71 Draft to Revision 32
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bletooslisables

Equi  to_be Qualified-for Harsh-Envi I

Not-applicable:

Tier 1 2.7-2 Draft to Revision 32
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2.7 PLANT SYSTEMS US-APWR Design Control Document

The functional arrangement of the turbine generator is as described in the Design

Description of Subsection 2.7.1.1.1.

2. The LPT rotor integrity is ensured by the combination of design, fracture
toughness, tests, and inspections of the rotor to minimize the probability of
turbine missile generation.

3.a. The main turbine is equipped with a mechanical overspeed trip (MOST) device
which can be used to locally initiate @a manual turbine trip

3.b The electrical overspeed trip (EOST) protection system trips the turbine
generator in response to an EOST signal.

4. Controls are provided in the MCR to trip the turbine generator.

5. The MTSVs, MTCVs, RSVs and IVs close in response to a turbine trip signal.

6. The extraction nonreturn valves close in response to a turbine trip signal.

7. A turbine generator trip is initiated in response to a reactor trip.

2.7.1.1.2 Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.7.1.1-1 describes the ITAAC for the T/G.

N[ <||x|| =

Tier 1
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Table 2.7.1.1-1 Turbine Generator Inspections, Tests, Analyses,
and Acceptance Criteria

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

1. The functional arrangement of
the turbine generator is as
described in the Design
Description of Subsection
2.7.1.1.1.

An-lnspection of the as-built
Turbine Generator system will
be performed.

1. The as-built turbine generator
conforms to the functional
arrangement as described in
the Design Description of
Subsection 2.7.1.1.1.

2.a The probability of turbine
B e
4-0E-5-peryear-The LPT rotor

integrity is ensured by the
combination of design, fracture

2.a Inspections-and tests of the

i LPT >
performed-An inspection of
the as-built main-turbinel PT

rotor material properties,

toughness, tests, and
inspections of the rotor to
minimize the probability of
turbine missile generation.

turbine rotor and blade
designs, pre-service
inspection and testing results,

2.a The as-built LRPTrotor
material-conforms-to-the
Spee .'EEI € q; eme |.ts as
2/4+4ALPT rotor material
properties, turbine rotor and
blade designs, pre-service
inspection and testing results,

and in-service testing-and
inspection requirements will
be conducted.

and in-service testing-and
inspection requirements meet
the requirements of the
Turbine Missile Generation
Probability Analysis..

3.a2:b The main turbine is 3.a2:b Testing will be performed (3.2 2.b The-mainturbine-trips
equipped with a mechanical on the main-turbine using afterreceiving-aQil pressure
overspeed trip (MOST) device mechanical-orelectrical to detect the mechanical
which can be used to locally eversoeecsoystem-he as- overspeed-tripMOST
initiate @ manual turbine built main turbine MOST operation is reduced after
tripFhe-turbine-generatortrips device using the test device. operating a MOST
inresponse-to-actual-or signaldevice.
simulated-signal-from
mechanical-orelectrical
Sispoocodie e mines

3.b_The electrical overspeed trip 3.b_Test will be performed on the |3.b The as-built MTSVs, MTCVs,
(EOST) protection system as-built main turbine EOST RSVs and |Vs close in
trips the turbine generator in system using an actual or a response to an EOST signal.
response to an EOST signal. simulated EOST signal.

4  Controls are provided in the 4  Tests will be performed on 4  Controls in the as-built MCR

MCR to trip the turbine
generator.

the as-built turbine generator

close the MTSVs, MTCVs,

using controls in the as-built
MCR.

RSVs and IVs.

52.¢The MTSVs, MTCVs, RSVs
and Vs close in response to a
turbine trip signal.meve
smoethhy-to-afully-closed
2 c
emergency.

52.c\alve-testingTests will be

performed on the as-built
MTSVs, MTCVs, RSVs and
IVs using an actual or
simulated turbine trip

|gnaéur+ng4hema+mwbme

52.cEach MTSV, MTCV, RSV and
IV closes within 0.3 seconds
of receiving a turbine trip

signal. valve-meves-smeothly

6. The extraction nonreturn

6.a

Tests will be performed on

6.a _The arm of each extraction

valves close in response to a
turbine trip signal.

the as-built extraction
nonreturn valves using an
actual or a simulated turbine

nonreturn valve moves to the
close position in response to
an actual or a simulated

trip signal.

turbine trip signal.

6.b

Test will be performed using

6.b Actuator operation time is

Tier 1
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Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

as-built actuator in response

within 1.0 second in response

to releasing air from air
cylinder.

to releasing air from air
cylinder.

73. The-A turbine generator trips is
initiated in response toen a
reactor trip.

73. Atest of the as-built system

will be performed_using a
simulated test signal.

The as-built control logic
provides a simulated-turbine
generator trip in response
toen a simulated reactor trip
signal.

Tier 1

2.7-5

Draft to Revision 32

27/102



2.7 PLANT SYSTEMS US-APWR Design Control Document

2.7.1.2 Main Steam Supply System (MSS)

2.71.2.1 Design Description
System-Pursesecnd Funetions

The MSS is provided with safety-related main steam isolation valves (MSIVs) and
associated main steam bypass isolation valves (MSBIVs) in each main steam line.
These valves isolate the secondary side of the steam generators (SGs) to prevent the
uncontrolled blowdown of more than one SG and isolate non-safety-related portions of
the system.

The main function of the MSS is to transport steam from the SGs to the high-pressure
turbine and to the moisture separator/reheater (MS/R) over a range of flows and
pressures covering the entire operating range from system warmup to valve wide open
(VWO) turbine conditions.

MSS also supplies steam to the gland seal system, the emergency feedwater pump
turbines, and the deaerator heater—and-so—on. The system also dissipates heat
generated by the nuclear steam supply system (NSSS) by means of turbine bypass
valves to the condenser or to the atmosphere through air-operated main steam relief
valves (MSRVs) or motor-operated main steam depressurization valves (MSDVs) or
spring-loaded main steam safety valves (MSSVs) when either the turbine, generator, or
the condenser is unavailable.

The MSS provides the containment isolation function, as described in Section 2.11.2, of
the MSS lines penetrating the containment.
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H
J
K
L
1.a The functional arrangement of the MSS is as described in the Design Description of
Subsection 2.7.1.2.1 and Table 2.7.1.2-1, and as shown in Figure 2.7.1.2-1. M
1.b Each mechanical division of the MSS except for piping (Division A&B and C&D
pairs) is physically separated from the other divisions with the exception of the N
reactor building exterior and inside the containment so as not to preclude —
accomplishment of the safety function.
2.a.i The ASME Code Section Ill components of the MSS, identified in Table 2.7.1.2-2,
are fabricated, installed, and inspected in accordance with ASME Code Section Il O
requirements.
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2.a.ii The ASME Code Section Ill components of the MSS identified in Table 2.7.1.2-2 P
are reconciled with the design requirements.
2.b.i The ASME Code Section Il piping of the MSS, including supports, identified in Q
Table 2.7.1.2-3, is fabricated, installed, and inspected in accordance with ASME
Code Section Ill requirements.
2.b.ii The ASME Code Section lll piping of the MSS, including supports, identified in R
Table 2.7.1.2-3 are reconciled with the design requirements.
3.a  Pressure boundary welds in ASME Code Section |ll components, identified in
Table 2.7.1.2-2, meet ASME Code Section lll requirements for non-destructive S
examination of welds.
3.b  Pressure boundary welds in ASME Code Section Il piping, identified in Table T
2.7.1.2-3, meet ASME Code Section Ill requirements for non-destructive
examination of welds.
4.a _The ASME Code Section Ill components, identified in Table 2.7.1.2-2, retain their U
pressure boundary integrity at their design pressure.
4.b The ASME Code Section Il piping, identified in Table 2.7.1.2-3, retains its pressure Vv
boundary integrity at its design pressure.
5.a The seismic Category | equipment, identified in Table 2.7.1.2-2, can withstand W
seismic design basis loads without loss of safety function.
5.b  The seismic Category | piping, including supports, identified in Table 2.7.1.2-3 can
withstand seismic design basis loads without a loss of its safety function. X
6.a The Class 1E equipment identified in Table 2.7.1.2-2 as being qualified for a harsh
environment can withstand the environmental conditions that would exist before, v
during, and following a design basis accident without loss of safety function for the
time required to perform the safety function.
6.b Class 1E equipment, identified in Table 2.7.1.2-2, is powered from its respective 7
Class 1E division.
6.c__Separation is provided between redundant divisions of MSS Class 1E cables, and
between Class 1E cables and non-Class 1E cables. AA
7. Deleted. BB
8.a Controls are provided in the MCR to open and close the remotely operated valves
identified in Table 2.7.1.2-2. CcC
8.b The remotely operated valves identified in Table 2.7.1.2-2 as having PSMS control
perform an active safety function after receiving a signal from PSMS. DD
Tier 1 2.7-4 Draft to Revision 32
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9.a

The motor-operated valves identified in Table 2.7.1.2-2 as having an active safety

9.b

function perform an active safety function to change position as indicated in the
table.

The air-operated valves identified in Table 2.7.1.2-2 as having an active safety

9.c

function perform an active safety function to change position as indicated in the
table.

The check valves, identified in Table 2.7.1.2-2 as having an active safety function

9d

perform an active safety function to change position as indicated in the table.

After loss of motive power, the remotely operated valves, identified in Table

9.e

2.7.1.2-2, assume the indicated loss of motive power position.

The MSIVs identified in Table 2.7.1.2-2 perform an active safety function to change

position as indicated in the table.

10. Alarms and displays identified in Table 2.7.1.2-4 are provided in the MCR.

11. Alarms, displays, and controls identified in Table 2.7.1.2-4 are provided in the RSC.

12. The as-built piping identified in Table 2.7.1.2-3 as designed for LBB meets the LBB
criteria, or an evaluation is performed of the protection from the dynamic effects of
a rupture of the line.

13.a The MSSVs provide overpressure protection for the secondary side of the steam
generators and for pressure boundary components in the MSS.

13.b During design basis events, the MSS limits SG blowdown.

14. The MSIVs and MSBIVs will close within the required response time.

2.7.1.2.2 Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.7.1.2-5 describes the ITAAC for the MSS.

EE

FF

GG

HH

JJ

KK

LL

MM

NN

00

The ITAAC associated with the MSS equipment, components, and piping and that
comprise a portion of the CIS are described in Table 2.11.2-2 and Table 2.7.1.2-5 Iltems
8.b and 14.
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Table 2.7.1.2-1 Main Steam Supply System Location of Equipment and Piping

System and Components

Location

Main Steam Isolation Valves

Reactor Building

Main Steam Bypass Isolation Valves

Reactor Building

Main Steam Safety Valves

Reactor Building

Main Steam Relief Valves

Reactor Building

Main Steam Depressurization Valves

Reactor Building

Main Steam Relief Valve Block Valves (MSRVBVs)

Reactor Building

Main Steam Drain Line Isolation Valves (MSDIVs)

Reactor Building

Main Steam Check Valves

Reactor Building

Main steam piping in the PCCV

Containment

Piping in the reactor building including branch piping from main steam
piping up to and including the following valves;

MSIV, MSBIV, MSSV, MSRV, MSDV, MSRVBYV, MSDIV

Reactor Building

Branch lines from the main steam piping to the emergency feedwater
pump turbine steam isolation valve excluding this valve

Reactor Building

Main steam drain piping located in the reactor building downstream MSDIV

and excluding the MSDIV

Reactor Building

MSS piping downstream of MSIV and MSBIV up to and including the first

restraint located between the reactor building and the turbine building

Reactor Building

Discharge piping of the MSSV in the reactor building

Reactor Building

Discharge piping of the MSRV and MSDV in the reactor building

Reactor Building
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Table 2.7.1.2-3 Main Steam Supply System Piping Characteristics

ASME Code Leak Seismic
Pipe Line Name Section Il Before Cateqory |
Class Break gory

Main steam piping in the PCCV 2 Yes Yes
Piping in the reactor building including branch piping from main
steam piping up to and including the following valves; 2 No Yes
MSIV, MSBIV, MSSV, MSRV, MSDV, MSRVBV, MSDIV
Branch lines from the main steam piping to the emergency
feedwater pump turbine steam isolation valve excluding this 2 No Yes
valve
Main steam drain piping located in the reactor building 3 No Yes
downstream MSDIV and excluding the MSDIV
MSS piping downstream of MSIV and MSBIV up to and including
the first restraint located between the reactor building and the 3 No Yes
turbine building
Discharge piping of the MSSV in the reactor building 3 No Yes
Discharge piping of the MSRV and MSDV in the reactor building 3 No Yes

Tier 1 2.7-9
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Table 2.7.1.2-4 Main Steam Supply System Equipment Alarms, Displays, and
Control Functions

MCR/RSC MCR/RSC
Equipment/Instrument Name Alarm D'ivslcg Control D:isﬁa
play Function play

Main Steam Isolation Valves

No Yes Yes Yes
(MSS-SMV-515A, B, C, D)
Main Steam Bypass Isolation Valve

No Yes Yes Yes

(MSS-HCV-565, 575, 585, 595)

Main Steam Safety Valve (Position Indication)

(MSS-SRV-509A,B,C,D
MSS-SRV-510A,B,C,D
MSS-SRV-511A,B,C,D No Yes No Yes
MSS-SRV-512A,B,C,D
MSS-SRV-513A,B,C,D
MSS-SRV-514A,B,C,D)

Main Steam Relief Valve

No Yes NeYes Yes
(MSS-PCV-515, 525, 535, 545)
Main Steam Depressurization Valves

No Yes Yes Yes
(MSS-MOV-508A. B, C, D)
Main Steam Relief Valve Block Valves

No Yes Yes Yes
(MSS-MOV-507A, B, C, D)
Main Steam Drain Line Isolation Valve

No Yes Yes Yes

(MSS-MOV-701A, B, C, D)

Main Steam Line Pressure

(MSS-PT-515, 516, 517, 518, 525, 526, 527, 528, Yes Yes No Yes
535, 536, 537, 538, 545, 546, 547, 548)

Turbine Inlet Pressure
(MSS-PT-555, 556, 557, 558)

Yes Yes No Yes

Tier 1 2.710 Draft to Revision 32
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Table 2.7.1.2-5 Main Steam Supply System Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 1 of 7)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

1.a The functional arrangement of |1.a An-lnspection of the as- 1.a The as-built MSS system
the MSS is as described in the built MSS system will be conforms with the functional
Design Description of performed. arrangement as described in
Subsection 2.7.1.2.1_and Table the Design Description of this
2.7.1.2-1. Design-Description Subsection 2.7.1.2.1 and
and as shown in Figure Table 2.7.1.2-1, and as
2.7.1.21. shown in Figure 2.7.1.2-1.
1.b  Each mechanical division of the [1.b  Inspection and analysis of [1.b A report exists and concludes
MSS except for piping (Division the as-built MSS will be that each Eaeh-mechanical
A&B and C&D pairs) is performed. division of the as-built MSS,
physically separated from the except for piping (Division
other divisions with the A&B and C&D pairs), is
exception of the reactor physically separated by
building exterior and inside the spatial separation, barriers,
containment_so as not to or enclosures with the
preclude accomplishment of the exception of the reactor
safety function. building exterior and inside
the containment, so as to
assure that the functions of
the safety related system are
maintained.from-other
system-by-structural-barriers
with-the exception of reactor
2.a.i The ASME Code Section Ill 2.a.i Andlnspection of the as- [2.a.i The ASME Code Section Il
components of the MSS, built ASME Code Section data report(s) (certified, when
identified in Table 2.7.1.2-2, are Il components of the MSS, required by ASME Code) and
fabricated, installed, and identified in Table 2.7.1.2- inspection reports (including
inspected in accordance with 2, will be performed. N-5 Data Reports where
ASME Code Section I applicable) exist and
requirements. conclude that the as-built
ASME Code Section llI
components of the MSS
identified in Table 2.7.1.2-2
are fabricated, installed, and
inspected in accordance with
ASME Code Section I
requirements.
Tier 1 2.7-1 Draft to Revision 32
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2.a.ii The ASME Code Section llI 2.a.ii A reconciliation analysis of |2.a.ii The ASME Code Section llI
components of the MSS the components in Table design report(s) (certified,
identified in Table 2.7.1.2-2 are 2.7.1.2-2 using as- when required by ASME
reconciled with the design designed and as-built Code) exist and conclude
requirements. information and ASME that design reconciliation has

Code Section Il design been completed in

report(s) (NCA-3550) will accordance with ASME

be performed. Code, for the as-built ASME
Code Section lll components
of the MSS identified in Table
2.7.1.2-2. -arereconciled

The report documents the
results of the reconciliation
analysis.

Tier 1 2.712 Draft to Revision 32
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Table 2.7.1.2-5 Main Steam Supply System Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 2 of 7)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

2.b.i The ASME Code Section IlI 2.b.i Andlnspection of the as- |2.b.i The ASME code Section Ill |
piping of the MSS, including built ASME Code Section data report(s) (certified, when
supports, identified in Table Il piping of the MSS, required by ASME Code) and
2.7.1.2-3, is fabricated, including supports, inspection reports (including
installed, and inspected in identified in Table 2.7.1.2- N-5 Data Reports where
accordance with ASME Code 3, will be performed. applicable) exist and
Section Il requirements. conclude that the as-built

ASME Code Section Il piping
of the MSS, including
supports, identified in Table
2.7.1.2-3 is fabricated,
installed, and inspected in
accordance with ASME Code
Section Il requirements.

2.b.ii The ASME Code Section IlI 2.b.ii A reconciliation analysis of |2.b.ii The ASME Code Section lll
piping of the MSS, including the piping of the MSS, design report(s) (certified,
supports, identified in Table including supports, when required by ASME
2.7.1.2-3 is-are reconciled with identified in Table 2.7.1.2- Code) exist and conclude
the design requirements. 3, using as-designed and that the design reconciliation

as-built information and has been completed in
ASME Code Section Il accordance with the ASME
design report(s) (NCA- Code, for the as-built ASME
3550) will be performed. Code Section Il piping of the

MSS, including supports,
identified in Table 2.7.1.2-3-is
reguirements. The report

documents the results of the
reconciliation analysis.

3.a Pressure boundary welds in 3.a Inspections of the as-built |3.a The ASME Code Section Il

ASME Code Section I pressure boundary welds code reports exist and

components, identified in Table in ASME Code Section I conclude that the ASME

2.7.1.2-2, meet ASME Code components identified in Code Section Il

Section Il requirements for Table 2.7.1.2-2, will be requirements are met for

non-destructive examination of performed in accordance non-destructive examination

welds. with the ASME Code of the as-built pressure
Section IlI. boundary welds_in ASME

Code Section Il components
identified in Table 2.7.1.2-2.

3.b Pressure boundary welds in 3.b Inspections of the as-built |3.b The ASME Code Section llI

ASME Code Section lll piping, pressure boundary welds code reports exist and
identified in Table 2.7.1.2-3, in ASME Code Section Il conclude that the ASME
meet ASME Code Section Ill piping identified in Table Code Section llI
requirements for non- 2.7.1.2-3 will be performed requirements are met for
destructive examination of in accordance with the non-destructive examination
welds. ASME Code Section . of the as-built pressure

boundary welds_in ASME
Code Section lll piping
identified in Table 2.7.1.2-3.

Tier 1 2.713 Draft to Revision 32
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4.a The ASME Code Section llI 4.a A Hydrostatic-hydrostatic [4.a ASME Code Data Report(s)
components, identified in Table tests will be performed on exist and conclude that Fthe
2.7.1.2-2, retain their pressure the as-built components, results of the hydrostatic
boundary integrity at their identified in Table 2.7.1.2- tests of the as-built
design pressure. 2, required by the ASME components identified in

Code Section Il to be Table 2.7.1.2-2 as ASME

hydrostatically tested. Code Section lll conform with
to the requirements of the
ASME Code Section Il

Tier 1 2714 Draft to Revision 32
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Table 2.7.1.2-5 Main Steam Supply System Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 3 of 7)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

4.b The ASME Code Section lll |4.b A Hydrestatic-hydrostatic tests [4.b ASME Code Data Report(s)
piping, identified in Table will be performed on the as- exist and conclude that the
2.7.1.2-3, retains its built piping, identified in Table Fhe-results of the hydrostatic
pressure boundary integrity 2.7.1.2-3, required by the tests of the as-built piping
at its design pressure. ASME Code Section Il to be identified in Table 2.7.1.2-3

hydrostatically tested. as ASME Code Section lll
conform with-to the
requirements of the ASME
Code Section Il
requirements of the ASME
Cedetostan L

5.a The seismic Category |
equipment, identified in
Table 2.7.1.2-2, is
designed-tocan withstand

5.a.i Inspections will be
performed to verify that the
as-built seismic Category |
as-built-equipment- identified

5.a.i The as-built seismic
Category | as-built
equipment identified in
Table 2.7.1.2-2 is located

seismic design basis loads in Table 2.7.1.2-2 is located in the-containmentand

without loss of safety in fre-espiniprnon ol reactor-buildinga seismic

function. reactor-buildinga seismic Category | structure.
Category | structure.

5.a.ii Type tests, and/or-analyses, | 5.a.ii A report exists and
or a combination of type concludes Fheresults-of
tests and analyses of the the-type-tests-andfor
seismic Category | analyses-conclude-that the
equipment identified in seismic Category |
Table 2.7.1.2-2 will be equipment identified in
performed_using analytical Table 2.7.1.2-2 can
assumptions, or will be withstand seismic design
performed under conditions basis loads without loss of
which bound the seismic safety function.
design basis requirements.

5.a.iii Inspections and analyses 5.a.iii Fhe-A report exists and
will be performed to verify concludes that the as-built
that en-the as-built seismic seismic Category |
Category | equipment equipment identified in
identified in Table 2.7.1.2-2, Table 2.7.1.2-2, including
including anchorages, is anchorages, is seismically
seismically bounded by the bounded by the tested or
tested or analyzed analyzed conditions.
conditions.

Tier 1 2715 Draft to Revision 32
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5.b Eaech-oftheThe seismic 5.b.i Inspections will be S5.bi Foperolodecinoai bl
Category | piping, performed to verify that the each-oftheThe as-built
including supports, as-built seismic Category | seismic Category | piping,
identified in Table 2.7.1.2- piping, including supports, including supports,

3 is designed tocan identified in Table 2.7.1.2-3 identified in Table 2.7.1.2-
withstand cembined are-is supported by a 3 is supported by a
normal-and-seismic design seismic Category | seismic Category |
basis loads without a loss structure(s). structure(s).
of its safety function.

Tier 1 2.716 Draft to Revision 32
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Table 2.7.1.2-5 Main Steam Supply System Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 4 of 7)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

5.b.ii Inspections_and analyses 5.b.ii A report exists and
will be performed to verifyfor concludes that each-of-the
the existence of a report as-built seismic Category |
verifying that the as-built piping, including supports,
seismic Category | piping, identified in Table 2.7.1.2-
including supports, identified 3 can withstand eembined
in Table 2.7.1.2-3 can nermal-and-seismic design
withstand eembined-normal basis loads without a loss
and-seismic design basis of its safety function.
loads without a loss of its
safety function.
6.a The Class 1E equipment 6.a.i Type testsjand/oranalyses; | 6.a.i A report exists and Fhe
identified in Table 2.7.1.2- or a combination of type results of the type tests,
2 as being qualified for a tests and analyses using the and/or-analyses—ora
harsh environment is design environmental combination-ef-type-tests
designed-tocan withstand conditions, or under concludes
the environmental conditions which bound the that the Class 1E
conditions that would exist design environmental equipment identified in
before, during, and conditions, will be performed Table 2.7.1.2-2 as being
following a design basis on the Class 1E equipment qualified for a harsh
event-accident without loss identified in Table 2.7.1.2-2 environment can withstand
of safety function for the as being qualified for located the environmental
time required to perform ir-a harsh environment. conditions that would exist
the safety function. before, during, and
following a design basis
event-accident without
loss of safety function for
the time required to
perform the safety
function.
6.a.ii Inspections will be 6.a.ii The as-built Class 1E
performed ofn the as-built equipment and the
Class 1E equipment associated wiring, cables,
identified in Table 2.7.1.2-2 and terminations identified
as being qualified for a in Table 2.7.1.2-2 as being
harsh environment and the qualified for a harsh
associated wiring, cables, environment are bounded
and terminations located in by type tests;and/or
a harsh environment. analyses; or a combination
of type tests and analyses.
6.b FheClass 1E equipment, 6.b A test will be performed on 6.b The simulated test signal
identified in Table 2.7.1.2- each division of the as-built exists at the as-built Class
2, is powered from their-its Class 1E equipment 1E equipment identified in
respective Class 1E identified in Table 2.7.1.2-2 Table 2.7.1.2-2 under test.
division. by providing a simulated test
signal only in the Class 1E
division under test.
Tier 1 2.717 Draft to Revision 32
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6.c Separation is provided 6.c Inspections of the as-built 6.c Physical separation or
between redundant Class 1E divisional cables electrical isolation is
divisions of MSS Class 1E will be performed. provided in accordance
cables, divisions-and with RG 1.75, between the
between Class 1E as-built cables of
divisions-cables and non- redundant Class 1E
Class 1E cables. divisions and between

Class 1E divisions-cables
and non-Class 1E cables.
Tier 1 2.718 Draft to Revision 32
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Table 2.7.1.2-5 Main Steam Supply System Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 5 of 7)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

Deleted. Deleted. Deleted.

8.a Controls exist-are provided | 8.a Tests will be performed on 8.a Controls existin the as-
in the MCR to -open and the as-built remotely built MCR-te open and
close the remotely operated valves listed in close -the as-built remotely
operated valves identified Table 2.7.1.2-2 using operated valves listed in
in Table 2.7.1.2-2. controls in the as-built MCR. Table 2.7.1.2-2.

8.b The remotely operated 8.b Tests will be performed on 8.b The as-built remotely- |
valves identified in Table the as-built remotely operated valves identified
2.7.1.2-2 as having PSMS operated valves listed in Table 2.7.1.2-2 as
control perform an active identified in Table 2.7.1.2-2 having PSMS control
safety function after as having PSMS control perform the active function
receiving a signal from using simulated signals. identified in the table after
PSMS. receiving a simulated |

signal.

9.a The motor-operated 9.a.i Type tFestsora 9.a.i A report exists and
valves; identified in Table combination of type tests concludes that eEach
2.7.1.2-2; as having an and analyses of the motor- motor-operated valve
active safety function operated valves identified in identified in Table 2.7.1.2-
perform an active safety Table 2.7.1.2-2 as having an 2 as having an active
function to change position active safety function will be safety function changes
as indicated in the table. performed that demonstrate position as indicated

the capability of the valve to identified in Table 2.7.1.2-
operate under its design 2 under design conditions.
conditions.

9.a.ii Tests of the as-built motor- 9.a.ii Each as-built motor-
operated valves identified in operated valve identified in
Table 2.7.1.2-2 as having an Table 2.7.1.2-2 as having
active safety function will be an active safety function
performed under pre- changes position as
operational flow, differential indicated-identified in |
pressure, and temperature Table 2.7.1.2-2 under pre-
conditions. operational test conditions.

9.a.iii_Inspections will be 9.a.iii_Each as-built motor-
performed of the as-built operated valve identified in
motor-operated valves Table 2.7.1.2-2 as having
identified in Table 2.7.1.2-2 an active safety function is
as having an active safety bounded by the type tests,
function. or a combination of type
tests and analyses.

9.b The air-operated valves; 9.b.i Type tFestsora 9.b.i A report exists and
identified in Table 2.7.1.2- combination of type tests concludes that eEach air-
2 as having an active and analyses of the air- operated valve_ identified
safety function; perform an operated valves identified in in Table 2.7.1.2-2 as
active safety function to Table 2.7.1.2-2 as having an having an active safety
change position as active safety function will be function changes position
indicated in the table. performed that demonstrate as indicated-identified in

the capability of the valve to Table 2.7.1.2-2 under
operate under its design design conditions.
conditions.
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9.b.ii Tests of the as-built air-
operated valves identified in
Table 2.7.1.2-2 as having an

active safety function will be
performed under pre-
operational flow, differential
pressure, and temperature
conditions.

9.b.ii Each as-built air-operated
valve identified in Table
2.7.1.2-2 as having an
active safety function
changes position as
indicated-identified in |
Table 2.7.1.2-2 under pre-
operational test conditions.

9.b.iii_Inspections will be
performed of the as-built air-
operated valves identified in
Table 2.7.1.2-2 as having an
active safety function.

9.b.iii_Each as-built air-operated
valve identified in Table
2.7.1.2-2 as having an
active safety function is
bounded by the type tests,
or a combination of type
tests and analyses.

9.c The check valves, 9.c Tests of the as-built check 9.c Each as-built check valve
identified in Table 2.7.1.2- valves wi i identified in Table 2.7.1.2-
2 as having an active functions-identified in Table 2 as having an active
safety function; perform an 2.7.1.2-2 as having an safety function changes
active safety function to active safety function will be position as indicated
change position as performed under pre- identified in Table 2.7.1.2-
indicated in the table. operational flow, differential 2 under preoperational
pressure, and test-pressure; test conditions.
temperature;and-fluid-flow
conditions.
Tier 1 2.7-20 Draft to Revision 32
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Table 2.7.1.2-5 Main Steam Supply System Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 6 of 7)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

9.d After loss of motive power, | 9.d Tests of the as-built 9.d Upon loss of motive
the remotely operated remotely operated valves power, each as-built |
valves, identified in Table identified in Table 2.7.1.2-2 remotely operated valve
2.7.1.2-2, assume the will be performed under the identified in Table 2.7.1.2-
indicated loss of motive conditions of loss of motive 2 assumes the indicated
power position. power. loss of motive power |
position.
9.e The MSIVs identified in 9.e.i Type tFestsora 9.e.i A report exists and
Table 2.7.1.2-2 perform an combination of type tests concludes that eEach
active safety function to and analyses of the MSIVs MSIV identified in Table
change position as identified in Table 2.7.1.2-2 2.7.1.2-2 changes position
indicated in the table. will be performed to-that as indicated-identified in
demonstrate the capability Table 2.7.1.2-2 under
of the valve to operate under design conditions.
its design conditions.

9.e.ii Tests of the as-built MSIVs 9.e.ii Each as-built MSIV
identified in Table 2.7.1.2-2 identified in Table 2.7.1.2-
will be performed under pre- 2 changes position as
operational flow, differential indicated-identified in
pressure, and temperature Table 2.7.1.2-2 under pre-
conditions. operational test conditions.

9.e.iii_Inspections will be 9.e.iii_Each as-built MSIV
performed of the as-built identified in Table 2.7.1.2-
MSIVs identified in Table 2 is bounded by the type
2.7.1.2-2. tests, or a combination of

type tests and analyses.

10. MCR-aAlarms and 10. Inspections will be 10. The-MCR-aAlarms and
displays performed for retrievability of displays identified in Table
identified in Table 2.7.1.2- the alarms and displays 2.7.1.2-4 can be retrieved
4 can-be-retrievedare identified in Table 2.7.1.2-4 in the as-built MCR.
provided in the MCR. MSS-parameters-in the as-

builtt-MCR.

11. RSC-aAlarms, displays, 11.i Inspections will be 11.i Alarms;-_and displays and
and controls are-identified performed for retrievability of controls exist on the as-
in Table 2.7.1.2-4 are the as-built-RSC-alarms built RSC-as-identified in
provided in the RSC. and; displays and-controls Table 2.7.1.2-4 can be

willbeperformedidentified in retrieved in the as-built
Table 2.7.1.2-4 in the RSC. RSC.

11.ii Tests of the as-built RSC 11.ii_Controls existto-operate
controls functions identified eachin the as-built RSC
in Table 2.7.1.2-4 will be control-funetionoperate
performed. each as-built component

identified in Table 2.7.1.2-
4 with an RSC control
function.
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12. Each-efiThe as-built 12. Inspections of the as-built 12. An LBB evaluation report
piping identified in Table piping identified in Table exists and concludes that
2.7.1.2-3 as designed for 2.7.1.2-3 will be performed Fthe LBB acceptance

LBB) based on the evaluation criteria are met by the as-
meets the LBB criteria, or report for LBB or for the built piping identified in
an evaluation is performed evaluation of protection from Table 2.7.1.2-3 and pipe
of the protection from the dynamic effects of a pipe piping materials, or a pipe
dynamic effects of a break, as specified in break hazards analysis
rupture of the line. Section 2.3. report exists and

concludes that the
protection is-provided
forfrom the dynamic
effects of the-pipinga line
break_is provided.

Tier 1 2.7-22 Draft to Revision 32
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Table 2.7.1.2-5 Main Steam Supply System Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 7 of 7)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

13.a The MSSVs provide
overpressure protection for
the secondary side of the
steam generators and for
pressure boundary
components in the MSS.

13.a.ilnspections of the MSSVs
will be performed to confirm
that the value of the vender
ASME Ceode nameplate
rating of the as-built -MSSV
is greater than or equal to
system relief requirements.

13.a.iThe-sum-of the rated

e e
b f o s Cede slalos
of the-as-built MSSVs
The minimum capacity for
each MSSV is greater
than or equal to 884,000
Ib/hr at design pressure.

13.a.ii Tests and analyses in
accordance with ASME
Code Section Ill of the
MSSVs will be performed to
confirm set pressure.

13.a.ii Theresulis-of the tests
and-analyses-conform-with
the-following-as-built-A
report exists and
concludes the following

as-built safety
valvesMSSVs set
pressure:

First stage: 1185 psig +
1%

Second stage: 1215 psig +
1%

Third stage: 1244 psig +
1%

13.b During design basis
events, the MSS limits SG
blowdown.

13.b.i Tests will be performed to
demonstrate that the-as-
built remotely operated
MSIVs and MSBIVs close
within the required
response times.

See item 14 in this table.

13.b.i See item 14 in this table.

13.b.ii Inspections will be
performed on the area of
the as-built flow restrictor
within the SG main steam
outlet nozzles-wilHimit
releases-to-the
containment.

13.b.ii The as-built flow restrictor
within the- each SG main
steam line discharge
outlet nozzle does not
exceed 1.4 sq. ft.

14. The MSIVs and MSBIVs
will close within the
required response time.

14. Tests will be performed
using a simulated test
signal to demonstrate that
as-built MSIVs and MSBIVs
close within the required
response time.

14. The as-built valves close
within the following times
¢ o >
signak:

The-as-built-MSIVs close
within 5 seconds.
The-as-built- MSBIVs
close within 5 seconds.

Tier 1
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2.7.1.9 Condensate and Feedwater System (CFS)

2.7.1.9.1 Design Description

Lotore Bupeesn s e o

The safety-related function of the CFS is to provide containment and feedwater isolation
following a—design basis accidents and after receipt of an isolation signal. The
containment isolation function is described in section-Section 2.11.2. The CFS provides
feedwater attherequired-temperature;-pressure;and-flow-rate-to the SGs_during startup,

during shutdown from power, at power levels up to the rated power, and during plant
design transients.

| . L E ional A
CFS equipment and piping are located in the containment, the reactor building and the
turbine building. Figure 2.7.1.9-1 illustrates the main feedwater lines, showing the
arrangement of the safety-related CFS components. Table 2.7.1.9-1 also provides a
tabulation of the location of CFS equipment. The CFS is-compesed-ofincludes both the
condensate system (CDS) and the feedwater system (FWS).

1.a The functional arrangement of the CFS is as described in the Design Description of
Subsection 2.7.1.9.1 and in Table 2.7.1.9-1 and as shown in Figure 2.7.1.9-1.

1.b_Each mechanical division of the condensate-and-feedwater-systemCFS except for

piping (Division A & B and C & D pairs) is physically separated from the other

divisions by-a-structural-barrier.—which-also-serves-as—a-fire-barrier—The-piping;

componentswith the exception of outside of the reactor building reactor-building
exterior—and components—inside the containment so as not to preclude

accomplishment of the safety function.are-exceptions-

2.a.iThe ASME Code Section Ill components of the CFS, identified in Table 2.7.1.9-2,
are fabricated, installed and inspected in accordance with ASME Code Section Il

requirements.

Tier 1 271 Draft to Revision 32
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2.a.ii The ASME Code Section lll components of the CFS identified in Table 2.7.1.9-2
are reconciled with the design requirements.

2.b.i The ASME Code Section lll piping of the CFS, including supports, identified in
Table 2.7.1.9-3 is fabricated, installed, and inspected in accordance with ASME
Code Section Il requirements.

2.b.ii The ASME Code Section lll piping of the CFS, including supports, identified in
Table 2.7.1.9-3 are reconciled with the design requirements.

3.a Pressure boundary welds in ASME Code Section Ill components, identified in Table
2.7.1.9-2, meet ASME Code Section Il requirements for non-destructive
examination of welds.

3.b Pressure boundary welds in ASME Code Section lll piping, identified in Table
2.7.1.9-3, meet ASME Code Section |ll requirements for non-destructive
examination of welds.

4.a The ASME Code Section Ill components, identified in Table 2.7.1.9-2. retain their
pressure boundary integrity at their design pressure.

4.b The ASME Code Section Il piping, identified in Table 2.7.1.9-3, retains its pressure
boundary integrity at its design pressure.

5.a The seismic Category | equipment identified in Table 2.7.1.9-2 can withstand
seismic design basis loads without loss of safety function.

5.b _The seismic Category | piping, including supports, identified in Table 2.7.1.9-3 can
withstand seismic design basis loads without a loss of its safety function.

6.a Class 1E equipment identified in Table 2.7.1.9-2 as being qualified for a harsh
environment can withstand the environmental conditions that would exist before,
during, and following a design basis accident without loss of safety function for the
time required to perform the safety function.

Tier 1 2.7-2 Draft to Revision 32
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6.b The safety-related-CESClass 1E equipment, identified in Table 2.7.1.9-2,—as-Class

1E- is powered from theirits respective Class 1E division.

6.c_Separation is provided between these—redundant divisions of CFS Class 1E
divisions—cables and between non-Class 1E divisieoas—cables and non-Class 1E
electrical-cables.

7. Deleted

8.a Controls are provided in the MCR to open and close the remotely operated valves
identified in Table 2.7.1.9-2.

8.b The remotely operated valves identified in Table 2.7.1.9-2 as having PSMS control
perform an active safety function after receiving a signal from PSMS.

8.c Main feedwater isolation valves (MFIVs), main feedwater regulation valves
(MEFRVs), main feedwater bypass regulation valves(MFBRVs), and steam generator
water filling control valves (SGWFCVs) isolate feedwater to limit the mass and
enerqgy release to containment as low as reasonably achievable.

9.a The valves, identified in Table 2.7.1.9-2 as having an active safety function perform
an active safety function to change position as indicated in the table.

Tier 1 2.7-3 Draft to Revision 32
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9.b After loss of motive power, the remotely operated valves, identified in Table 2.7.1.9-
2, assume the indicated loss of motive power position.

10. Alarms and displays identified in Table 2.7.1.9-4 are provided in the MCR.

11. Alarms, displays and controls identified in Table 2.7.1.9-4 are provided in the RSC.

2.71.9.2 Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.7.1.9-5 describes the ITAAC for the CFS.

The ITAAC associated with the CFS equipment, components and piping and—that |
comprise a portion of the CIS are described in Table 2.11.2-2.

Tier 1 274 Draft to Revision 32
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Table 2.7.1.9-1 Condensate and Feedwater System Location of Equipment and

Piping

System and Components Location
Main Feedwater Isolation Valves Reactor Building
Main Feedwater Regulation Valves Reactor Building
Main Feedwater Bypass Regulation Valves Reactor Building
Steam Generator Water Filling Control Valves Reactor Building
Main Feedwater Check Valves Reactor Building
The portion of the FWS piping from the SGs inlets outward through the Containment and Reactor
containment up to and including the MFIVs. Building
L1y UpSeam o MW o e st g esant at e RS | oacirguiing

Tier 1 2.7-5 Draft to Revision 32
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Table 2.7.1.9-3 Condensate and Feedwater System Piping Characteristics

. . ASME Code Leak Seismic
Pipe Line Name . Before
Section lll Class Category |
Break

The portion of the FWS piping from the SGs
inlets outward through the containment up 2 No Yes
to and including the MFIVs.
The piping upstream of MFIVs to the first
piping restraint at the interface between the 3 No Yes
reactor building and turbine building.

Table 2.7.1.9-4 Condensate and Feedwater System Equipment Alarms, Displays,

and Control Functions

MCR/RSC
Equipment/Instrument Name MCR/RSC '.VICR Control BSC
Alarm Display F . Display
unction
Main Feedwater Isolation Val
ain Feedwater Isolation Valves No Yes Yes Yes
(FWS-SMV-512A, B, C, D)
Main Feedwater Regulation Valves
No Yes Yes Yes
(FWS-FCV-510, 520, 530, 540)
Main Feedwater Bypass Regulation Valves
No Yes Yes Yes
(FWS-FCV-511, 521, 531, 541)
Steam Generator Water Filling Control Valves No Yes Yes Yes
(FWS-LCV-610, 620, 630, 640)
Steam Generator Water Level (Wide Range)
Yes Yes No Yes
(FWS-LT-514, 524, 534, 544)
Steam Generator Water Level (Narrow Range)
(FWS-LT-510, 511, 512, 513, 520, 521, 522, 523, Yes Yes No Yes
530, 531, 532, 533, 540, 541, 542, 543)

Tier 1
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Table 2.7.1.9-5 Condensate and Feedwater System Inspections, Tests, Analyses,
and Acceptance Criteria (Sheet 1 of 6)

Desigh Commitment Inspections, Tests, Analyses Acceptance Criteria

1.a The functional arrangement of [1.a An-Inspection of the as- 1.a The as-built CFS conforms
the CFS is as described in_the built CFS will be with-to the functional
Design Description of performed. arrangement as described in
Subsection 2.7.1.9.1 and in the Design Description of this
Table 2.7.1.9-1 Design Subsection 2.7.1.9.1 and in
Deseription-and as shown in Table 2.7.1.9-1 and as shown
Figure 2.7.1.9-1. in Figure 2.7.1.9-1.

1.b  Each mechanical division of the [1.b  Inspections and analysis of |1.b A report exists and concludes
CFS except for piping (Division the as-built CFS will be that Eeach mechanical
A &Band C & D pairs) is performed. division of the as-built CFS
physically separated from the except for piping_(Division A
other divisions with the & B and C & D pairs) is
exception of outside of the physically separated from
reactor building-exterior and other mechanical divisions of
inside the containment_so as the system by
not to preclude accomplishment structuralspatial separation,
of the safety function. barriers, or enclosures with

the exception of outside of
the reactor building-exterier
and inside the containment
so as to assure that the
functions of the safety related
system are maintained.

2.a.i The ASME Code Section Ill 2.a.i Anilnspection of the as- |2.a.i The ASME Code Section Il
components of the CFS, built ASME Code Section data report(s) (certified, when
identified in Table 2.7.1.9-2, are Il components of the CFS required by ASME Code) and
fabricated-, installed; and identified in Table 2.7.1.9- inspection reports (including
inspected in accordance with 2, will be performed. N-5 Data Reports where
ASME Code Section Il applicable) exist and
requirements. conclude that- the as-built |

ASME Code Section I
components of the CFS
identified in Table 2.7.1.9-2
are fabricated, installed, and
inspected in accordance with
ASME Code Section I
requirements.

2.a.ii The ASME Code Section Ill 2.a.ii A reconciliation analysis of (2.a.ii The ASME Code Section I
components of the CFS the components_identified design report(s) (certified,
identified in Table 2.7.1.9-2 are in Table 2.7.1.9-2 using as- when required by ASME
reconciled with the design designed and as-built Code) exist and conclude
requirements. information and ASME that_design reconciliation has

Code Section Il design been completed in

report(s) (NCA-3550) will accordance with the ASME

be performed. eCode, for the as-built ASME
Code Section lll components
of the CFS identified in Table
2.7.1.9-2.-arereconciled-with
the-desigh-requirements: The

report documents the results
of the reconciliation analysis.

Tier 1 279 Draft to Revision 32
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Table 2.7.1.9-5 Condensate and Feedwater System Inspections, Tests, Analyses,
and Acceptance Criteria (Sheet 2 of 6)

Desigh Commitment

Inspections, Tests, Analyses

Acceptance Criteria

2.b.i The ASME Code Section Ill

piping of the CFS, including
supports, identified in Table
2.7.1.9-3, is fabricated,
installed, and inspected in
accordance with ASME Code
Section Il requirements.

2.b.i Andlnspection of the as-
built ASME Code Section
Il piping of the CFS,
including supports,
identified in Table 2.7.1.9-
3, will be performed.

2.b.i The ASME Code Section IlI

data report(s) (certified; when
required by ASME Code) and
inspection reports (including
N-5 Data Reports where
applicable) exist and
conclude that- the as-built
ASME Code Section Il piping
of the CFS, including
supports, identified in Table
2.7.1.9-3 is fabricated,
installed, and inspected in
accordance with ASME Code
Section Il requirements.

2.b.ii The ASME Code Section Il

piping of the CFS, including
supports, identified in Table
2.7.1.9-3 is-are reconciled with
the design requirements.

2.b.ii A reconciliation analysis of
the piping of the CFS,
including supports,
identified in Table 2.7.1.9-
3, using as-designed and
as-built information and
ASME Code Section IlI
design report(s) (NCA-
3550) will be performed.

2.b.ii The ASME Code Section I

design report(s) (certified,
when required by ASME
Code) exist and conclude
that_design reconciliation has
been completed in
accordance with the ASME
Code, for the as-built ASME
Code Section Il piping
system-of the CFS, including
supports, identified in Table
2.7.1.9-3.-isreconciled-with
the-desigh-requirements: The
report documents the results
of the reconciliation analysis.

ASME Code Section IlI piping,
identified in Table 2.7.1.9-3,
meet ASME Code Section Ill
requirements for non-
destructive examination of
welds.

pressure boundary welds
in ASME Code Section Il
piping identified in Table
2.7.1.9-3 will be performed
in accordance with the
ASME Code Section llI.

3.a Pressure boundary welds in 3.a Inspections of the as-built |3.a The ASME Code Section llI
ASME Code Section I pressure boundary welds code reports exist and
components, identified in Table in ASME Code Section Il conclude that the ASME
2.7.1.9-2, meet ASME Code components identified in Code Section Il
Section Il requirements for Table 2.7.1.9-2, will be requirements are met for
non-destructive examination of performed in accordance non-destructive examination
welds. with the ASME Code of the as-built pressure

Section IlI. boundary welds_in ASME
Code Section Il components
identified in Table 2.7.1.9-2.

3.b  Pressure boundary welds in 3.b Inspections of the as-built [3.b The ASME Code Section lll

code reports exist and
conclude that the ASME
Code Section lll
requirements are met for
non-destructive examination
of the as-built pressure
boundary welds_in ASME
Code Section Il piping
identified in Table 2.7.1.9-3.

Tier 1
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Table 2.7.1.9-5 Condensate and Feedwater System Inspections, Tests, Analyses,
and Acceptance Criteria (Sheet 3 of 6)

Desigh Commitment

Inspections, Tests, Analyses

Acceptance Criteria

4.a The ASME Code Section Ill 4.a A Hhydrostatic tests will be |4.a ASME Code Data Report(s)
components, identified in Table performed on the as-built exist and conclude that Fthe
2.7.1.9-2, retain their pressure components, identified in results of the hydrostatic
boundary integrity at their Table 2.7.1.9-2, required tests of the as-built
design pressure. by the ASME Code Section components identified in

11l to be hydrostatically Table 2.7.1.9-2 as ASME

tested. Code Section Ill conform
withto the requirements of the
ASME Code Section Il

4.b The ASME Code Section Il 4.b A Hhydrostatic tests will be [4.b ASME Code Data Report(s)
piping, identified in Table performed on the as-built exist and conclude that Fthe
2.7.1.9-3, retains its pressure piping, identified in Table results of the hydrostatic
boundary integrity at its design 2.7.1.9-3, required by the tests of the as-built piping
pressure. ASME Code Section lll to identified in Table 2.7.1.9-3

be hydrostatically tested. as ASME Code Section Ill
conform with-to the
requirements of the ASME
Code Section lll.

5.a The seismic Category | 5.a.i _Inspections will be 5.a.i The as-built seismic Category
equipment; identified in Table performed to verify that the | as-built-equipment identified
2.7.1.9-2; is-desighed-to- can as-built seismic Category | in Table 2.7.1.9-2 is located
withstand seismic design basis as-buift-equipment in dhereastosbuildine g
loads without loss of safety identified in Table 2.7.1.9-2 seismic Category | structure.
function. is located in the-reactor

buildinga seismic Category

| structure.

5.a.ii Type tests, analyses, or a |5.a.ii Fheresulisofthetypetests
combination of type tests and/or-analysesA report
and/er analyses of the exists and concludes that the
seismic Category | seismic Category | equipment
equipment_identified in identified in Table 2.7.1.9-2
Table 2.7.1.9-2 will be can withstand seismic design
performed_using analytical basis loads without loss of
assumptions, or will be safety function.
performed under
conditions, which bound
the seismic design basis
requirements.

5.a.iii Inspections_and analyses |5.a.iii A report exists and concludes
will be performed _to verify that Fthe as-built seismic
that -en-the as-built_seismic Category | equipment
Category | equipment identified in Table 2.7.1.9-2,
identified in Table 2.7.1.9- including anchorages, is
2, including anchorages, is seismically bounded by the
seismically bounded by the tested or analyzed
tested or analyzed conditions.
conditions.

Tier 1 2.7-1 Draft to Revision 32
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Table 2.7.1.9-5 Condensate and Feedwater System Inspections, Tests, Analyses,
and Acceptance Criteria (Sheet 4 of 6)

Desigh Commitment Inspections, Tests, Analyses Acceptance Criteria
5.b Eaeh-efiThe seismic Category |5.b.i _Inspections will be 5.b.i Reperis{s)-documentihat
| piping, including supports, performed to verify that the each-of-tThe as-built seismic
identified in Table 2.7.1.9-3 is as-built seismic Category | Category | piping, including
designed-tocan withstand piping, including supports, supports, identified in Table
combined-normal-and-seismic identified in Table 2.7.1.9-3 2.7.1.9-3 is supported by a
design basis loads without a are-is supported by a seismic Category |
loss of its safety function. seismic Category | structure(s).
structure(s).
5.b.ii-Inspections and analyses |5.b.ii A report exists and concludes
will be performed for-the that each-of-the as-built
B e e e seismic Category | piping,
verifyingto verify that the including supports, identified
as-built seismic Category | in Table 2.7.1.9-3 can
piping, including supports, withstand eembined-normatl
identified in Table 2.7.1.9-3 and-seismic design basis
can withstand eombined loads without a loss of its
nermal-and-seismic design safety function.

basis loads without a loss
of its safety function.

6.a The Class 1E equipment 6.a.i Type tests andfor 6.a.i The results of the type tests
identified in Table 2.7.1.9-2 as analyses; or a combination and/or-analysesA report
being qualified for a harsh of type tests and analyses exists and concludes that the
environment is-designed-tocan using the design Class 1E equipment
withstand the environmental environmental conditions, identified in Table 2.7.1.9-2
conditions that would exist or under conditions which as being qualified for a harsh
before, during, and following a bound the design environment can withstand
design basis event-accident environmental conditions, the environmental conditions
without loss of safety function will be performed on the that would exist before,
for the time required to perform Class 1E equipment during, and following a
the safety function. identified in Table 2.7.1.9-2 design basis event-accident

located-inas being qualified without loss of safety function
for a harsh environment. for the time required to
perform the safety function.
6.a.ii Inspections will be 6.a.ii The as-built Class 1E
performed en-of the as- equipment and the
built Class 1E equipment associated wiring, cables,
identified in Table 2.7.1.9-2 and terminations identified in
as being qualified for a Table 2.7.1.9-2 as being
harsh environment and the qualified for a harsh
associated wiring, cables, environment are bounded by
and terminations located in type tests and/oranalyses;
a harsh environment. or a combination of type tests
and analyses.
Tier 1 2.712 Draft to Revision 32
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Table 2.7.1.9-5 Condensate and Feedwater System Inspections, Tests, Analyses,
and Acceptance Criteria (Sheet 5 of 6)

Desigh Commitment

Inspections, Tests, Analyses

Acceptance Criteria

6.b The-Class 1E equipment,
identified in Table 2.7.1.9-2, is
powered from their-its
respective Class 1E division.

6.b A test will be performed on
each division of the as-built
Class 1E equipment
identified in Table 2.7.1.9-2
by providing a simulated
test signal only in the Class
1E division under test.

6.b The simulated test signal
exists at the as-built Class 1E
equipment identified in Table
2.7.1.9-2 under test.

6.c Separation is provided between | 6.c Inspections of the as-built | 6.c Physical separation or
redundant divisions of CFS Class 1E divisional cables electrical isolation is provided
Class 1E divisienscables, and will be performed. in accordance with RG 1.75,
between Class 1E divisions between the as-built cables
cables and non-Class 1E of redundant CFS Class 1E
cables. divisions and between Class

1E divisions-cables and non-
Class 1E cables.

7. Deleted. 7. Deleted. 7. Deleted.

8.a Controls existare provided in | 8.a Tests will be performed |8.a  Controls existin the as-
the MCR to- open and close on the as-built remotely built MCR te-open and
the remotely operated valves operated valves listed close- the as-built remotely
identified in Table 2.7.1.9-2. identified in Table operated valves listed

2.7.1.9-2 using controls identified in Table 2.7.1.9-
in the as-built MCR. 2.

8.b The_remotely operated valves | 8.b.i—Tests will be performed [8.b.i The as-built remotely-
identified in Table 2.7.1.9-2 on the as-built remotely operated valves identified
as having PSMS control operated valves listed in Table 2.7.1.9-2 as
perform an active safety identified in Table having PSMS control
function after receiving a 2.7.1.9-2 as having perform the active function
signal from PSMS. PSMS control using identified in the table after

simulated signals. receiving a simulated
signal.

8.c Main feedwater isolation 8.cb-ii Tests will be performed [8.c-b-ii The as-built MFIVs
valves (MFIVs), main to verifydemeonstrate-that MFERVs, MEBRVs and
feedwater regulation valves as- SGWEFCVs identified in
(MFRVs), main feedwater built MFIVs, MFRVs, Table 2.7.1.9-2valves close
bypass regulation MFBRVs and SGWFCVs within the-fellowing-times-5
valves(MFBRVSs), and steam identified in Table seconds after receipt
generator water filling control 2.7.1.9-2 close within the ofreceiving an
valves (SGWFCVs) isolate required response time simulatedactuation signal.
feedwater to limit the mass using simulated Fhe-as-built MEN s,
and energy release to signalsunder MERVs - MEBRVs and
containment as low as preoperational SGWECV s close-within-5
reasonably achievable. copciiens, cosoncos
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Table 2.7.1.9-5 Condensate and Feedwater System Inspections, Tests, Analyses,

and Acceptance Criteria (Sheet 6 of 6)

Desigh Commitment

Inspections, Tests, Analyses

Acceptance Criteria

9.a The valves, identified in 9.a.i FestsorTtypetestsora [9.a.i A report exists and
Table 2.7.1.9-2_as having an combination of type tests concludes that Eeach air
active safety function perform and analyses of the air operated valve and each
an active safety function to operated valves and MFIV changes position as
change position as indicated MFIVs_identified in Table indicated-identified in Table
in the table. 2.7.1.9-2 as having an 2.7.1.9-2 as having an

active safety function will active safety function under
be performed that design condition.
demonstrate the

capability of the valve to

operate under its design

conditions.

9.a.ii Tests of the as-built air  [9.a.ii Each as-built air operated
operated valves and valve and each as-built
MFIVs identified in Table MFIV changes position as
2.7.1.9-2 as having an indicated-identified in Table
active safety function will 2.7.1.9-2 as having an
be performed under pre- active safety function under
operational flow, the-pre-operational test
differential pressure, and conditions.
temperature conditions.

9.a.iii Tests of the as-built 9.a.iii Each as-built check valve
check valves with active identified in Table 2.7.1.9-2
safety functions as having an active safety
identified in Table function changes position
2.7.1.9-2 as having an as indicated in Table
active safety function will 2.7.1.9-2.
be performed under
preoperational test
pressure, temperature,
and fluid flow conditions.

9.a.iv Inspections will be 9.a.iv Each as-built air operated
performed of the as-built valve and MFIV identified
air operated valves and in Table 2.7.1.9-2 as
MFE1Vs identified in Table having an active safety
2.7.1.9-2 as having an function is bounded by the
active safety function . type tests, or a

combination of type tests
and analyses.

9.b After loss of motive power, 9.b Tests of the as-built 9.b  Upon loss of motive power,
the remotely operated valves, remotely operated valves each as-built remotely
identified in Table 2.7.1.9-2, identified in Table operated valves identified
assume the indicated loss of 2.7.1.9-2 will be in Table 2.7.1.9-2 assumes
motive power position. performed under the the indicated loss of motive

conditions of loss of power position.
motive power.
Tier 1 2714 Draft to Revision 32

65/102



2.7 PLANT SYSTEMS US-APWR Design Control Document

10. MCR-=aAlarms and displays ef | 10. Inspections will be 10. MCER-=aAlarms and displays
the-parameters-identified in performed for identified in Table 2.7.1.9-4
Table 2.7.1.9-4 can-be retrievability of the CFS can be retrieved in the as-
retrievedare provided in the parametersalarms and built MCR.

MCR. displays identified in
Table 2.7.1.9-4 -in the
as-built MCR.

11. RSC-aAlarms, displays and 11.i Inspections efthe-as- 11.i Alarms ;and displays and
controls are-identified in built-RSC-will be controls-existon-the-as-
Table 2.7.1.9-4_are provided performed for builtRSC-as-identified in
in the RSC. retrievability of the Table 2.7.1.9-4_ can be

alarms_and displays and retrieved in the as-built
controls-willbe RSC.

performed-identified in
Table 2.7.1.9-4 in the as-

built RSC.
11.ii_Tests of the as-built RSC |11.ii Controls in the as-built
control functions RSC operate the as-built
identified in Table equipment identified in
2.7.1.9-4 will be Table 2.7.1.9-4 with an
performed. RSC control function.
Tier 1 2715 Draft to Revision 32
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2.7.1.10 Steam Generator Blowdown System (SGBDS)

2.7.1.10.1 Design Description

System Purpose and Functions

The SGBDS has-includes a safety-related function of isolating the secondary side of the
SG using two isolation valves in series in the blowdown line from each SG. This

provides—maintainsa _the SG as a heat sink for_achieving a safe shutdown or te
mitigatemitigating the consequences of a design basis accident.

The SGBDS also performs a prevides-the-containment isolation function, as described in

Section 2.11.2, for ef-the SGBDS lines penetrating the containment.
: . | E ional A

The safety related portions of the SGBDS equipment and piping are located in the
containmentC/V; and the R/B-the-A/B-and-the-T/B. Seismic Category | piping identified
in Table 2.7.1.10-2 is also located in the centainmentC/V and the R/B. Figure 2-7-4-40-4

1. The functional arrangement of the steam generator blowdown system is as
described in the Design Description of Subsection 2.7.1.10 and as shown in
Fiqure 2.7.1.10-1.

2.a.i  The ASME Code Section lll components of the SGBDS, identified in Table
2.7.1.10-1, are fabricated, installed, and inspected in accordance with ASME
Code Section Ill requirements.

2.a.i _The ASME Code Section Il components of the SGBDS identified in Table
2.7.1.10-1 are reconciled with the design requirements.

2.b.i  The ASME Code Section Il piping of the SGBDS, including supports, identified in
Table 2.7.1.10-2, is fabricated, installed, and inspected in accordance with ASME
Code Section Il requirements.

2.b.ii  The ASME Code Section Il piping of the SGBDS, including supports identified in
Table 2.7.1.10-2, is reconciled with the design requirements.

3.a Pressure boundary welds in ASME Code Section [l components, identified in
Table 2.7.1.10-1, meet ASME Code Section |l requirements for non-destructive
examination of welds.

Tier 1 271 Draft of Revision 32
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3.b Pressure boundary welds in ASME Code Section Il piping, identified in Table
2.7.1.10-2, meet ASME Code Section lll requirements for non-destructive
examination of welds.

4.a. The ASME Code Section |l components, identified in Table 2.7.1.10-1, retain
their pressure boundary integrity at their design pressure.

4.b The ASME Code Section Il piping, identified in Table 2.7.1.10-2, retains its
pressure boundary integrity at its design pressure.

b.a The seismic Category | equipment identified in Table 2.7.1.10-1 can withstand
seismic design basis loads without loss of safety function.

5b The seismic Category | piping, including supports, identified in Table 2.7.1.10-2

can withstand seismic design basis loads without a loss of its safety function.

Tier 1
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6. Class 1E The-safety-related-SGBDS-equipment, identified in Table 2.7.1.10-1, as
Class1E-is powered from its theirrespective Class 1E division.

7. Separation is provided between these-Class—4Eredundant divisions of SGBDS
Class 1E cables and between ren-Class 1E divisienscables and non-Class 1E
electrical-cables.

8. After loss of motive power, the remotely operated valves, identified in Table
2.7.1.10-1, assume the indicated loss of motive power position.

9. Each mechanical division of the SGBDS (Divisions A, B, C & D) is physically
separated from the other divisions with the exception of inside the containment
so as not to preclude accomplishment of the safety function.

10. Displays identified in Table 2.7.1.10-3 are provided in the MCR.

11. Displays and controls identified in Table 2.7.1.10-3 are provided in the RSC.

Tier 1 2.7-3 Draft of Revision 32
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Equi be Qualified for Harsh Envi

12. The Class 1E safety-related-SGBDS-equipment identified in Table 2.7.1.10-1 as
being qualified for a harsh environment can withstand the environmental GG
conditions that would exist before, during, and following a design basis event
accident without loss of safety function for the time required to perform the safety
function.

13.a Controls are provided in the MCR to open and close the remotely operated HH
valves identified in Table 2.7.1.10-3.

13.b  The remotely operated valves identified in Table 2.7.1.10-1 as having PSMS 1
control perform an active safety function after receiving a signal from PSMS.

14. The valves, identified in Table 2.7.1.10-1 perform an active safety function to
change position as indicated in the table.

2.71.10.2 Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.7.1.10-4 describes the ITAAC for the SGBDS.

The-Additional ITAAC associated with the SGBDS equipment, components, and piping
and-that comprise a portion of the CIS are described in Table 2.11.2-2.

Tier 1 274 Draft of Revision 32
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Table 2.7.1.10-2 Steam Generator Blowdown System Piping Characteristics

ASME Seismic
Pipe Line Name Section Il Category |
Class gory
The piping and valves up to and including the first containment isolation 5 Yes
valve outside the containment.
The SGBDS piping and valves from the outlet of the first containment
isolation valve up to and including pipe anchors located in the main steam 3 Yes
piping room wall.

Table 2.7.1.10-3 Steam Generator Blowdown System Equipment Alarms, Displays

and Control Functions

. MCRRSC | Mcr | MCRRSC | psc
Equipment Name . Control .
Alarm Display Function Display
SG blowdown Isolation valves No Yes Yes Yes
(SGS-AOV-001 A,B,C,D)
SG blowdown Isolation valves No Yes Yes Yes
(SGS-AQOV-0042 A,B,C,D)
SG Blowdown sampling line Isolation
No Yes Yes Yes

valves (SGS-AOV-031 A,B,C,D)

Tier 1

2.7-6

Draft of Revision 32

73/102



2.7 PLANT SYSTEMS

US-APWR Design Control Document

Table 2.7.1.10-4 Steam Generator Blowdown System Inspections, Tests,
Analyses, and Acceptance Criteria (Sheet 1 of 6)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

1. The functional arrangement of

the steam generator
blowdown system is as
described in the Design

Description of this-Subsection
2.7.1.10;- and as shown inen

Figure 2.7.1.10-1.

1.

An-ilnspection of the as-built
steam generator blowdown
system will be performed.

The as-built steam |
generator blowdown

system conforms to the
functional arrangement as
described in the Design |
Description of this
Subsection 2.7.1.10, and
as shown er-in Figure |
2.7.1.10-1.

2.a.i The ASME Code Section Ill [ 2.a.i An-ilnspection of the as-built| 2.a.i The ASME Code Section | |
components of the SGBDS, ASME Code Section I Il data report(s) (certified,
identified in Table 2.7.1.10-1, components of the SGBDS, when required by ASME
are fabricated, installed, and identified in Table 2.7.1.10- Code) and inspection
inspected in accordance with 1, will be performed. reports (including N-5
ASME Code Section I Data Reports where
requirements. applicable) exist and

conclude that the as-built
ASME Code Section llI
components of the
SGBDS identified in Table
2.7.1.10-1 are fabricated,
installed, and inspected in
accordance with ASME
Code Section Il
requirements.

2.a.ii The ASME Code Section Ill | 5 5 i A reconciliation analysis of | 2.a.ii The ASME Code Section

components of the SGBDS
identified in Table 2.7.1.10-1
are reconciled with the design

requirements.

the components_identified in
Table 2.7.1.10-1 using as-
designed and as-built
information and ASME Code
Section Il design report(s)
(NCA-3550) will be
performed.

Il design report(s)
(certified, when required
by ASME Code) exist and
conclude that design
reconciliation has been
completed in accordance
with the ASME Code, for
the as-built ASME Code
Section Il components of
the SGBDS identified in
Table 2.7.1.10-1_-are
regquirements: The report
documents the results of
the reconciliation analysis.

Tier 1
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Table 2.7.1.10-4 Steam Generator Blowdown System Inspections, Tests,
Analyses, and Acceptance Criteria (Sheet 2 of 6)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria
2.b.i The ASME Code Section lll [ 2.b.i An-ilnspection of the as-built| 2.b.i The ASME Code Section | |

piping of the SGBDS, ASME Code Section I Il data report(s) (certified,
including supports, identified piping of the SGBDS, when required by ASME
in Table 2.7.1.10-2, is including supports,_identified Code) and inspection
fabricated, installed, and in Table 2.7.1.10-2, will be reports (including N-5
inspected in accordance with performed. Data Reports where
ASME Code Section I applicable) exist and
requirements. conclude that the as-built

ASME Code Section Il
piping of the SGBDS,
including supports,
identified in Table
2.7.1.10-2 is fabricated,
installed, and inspected in
accordance with ASME
Code Section Il
requirements.

2.b.ii The ASME Code Section Ill | 2.b.ii A reconciliation analysis of | 2.b.ii The ASME Code Section

piping of the SGBDS, the piping of the SGBDS, Il design report(s)
including supports, identified including supports, identified (certified, when required
in Table 2.7.1.10-2 is in Table 2.7.1.10-2, using by ASME Code) exist and
reconciled with the design as-designed and as-built conclude that design
requirements. information and ASME Code reconciliation has been
Section Il design report(s) completed in accordance
(NCA-3550) will be with the ASME Code, for
performed. the as-built ASME Code

Section lll piping of the
SGBDS, including
supports, identified in
Table 2.7.1.10-2._-is

cossmalod il e cesion
requirements—The report
documents the results of
the reconciliation analysis.

3.a Pressure boundary welds in | 3.a Inspections of the as-built 3.a The ASME Code Section
ASME Code Section I pressure boundary welds_in Il code reports exist and
components, identified in ASME Code Section llI conclude that the ASME
Table 2.7.1.10-1, meet ASME components identified in Code Section Il
Code Section Il requirements Table 2.7.1.10-1, will be requirements are met for
for non-destructive performed in accordance non-destructive
examination of welds. with the ASME Code examination of the as-built

Section 111 pressure boundary welds
in ASME Code Section |l
components identified in
Table 2.7.1.10-1.

Tier 1 2.7-8 Draft of Revision 32
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Table 2.7.1.10-4 Steam Generator Blowdown System Inspections, Tests,
Analyses, and Acceptance Criteria (Sheet 3 of 6)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

3.b Pressure boundary welds in  [3.b Inspections of the as-built 3.b The ASME Code Section I
ASME Code Section Ill piping, pressure boundary welds_in code reports exist and
identified in Table 2.7.1.10-2, ASME Code Section Il piping conclude that the ASME
meet ASME Code Section lll identified in Table 2.7.1.10-2 Code Section llI
requirements for non- will be performed in accordance requirements are met for
destructive examination of with the ASME Code Section non-destructive examination
welds. . of the as-built pressure

boundary welds_in ASME
Code Section Il piping
identified in Table 2.7.1.10-2.

4.2 The ASME Code Section Il  4.a A hydrostatic test will be 4.a ASME Code Data Report(s)
components, identified in performed on the as-built exist and concludeFhe that
Table 2.7.1.10-1, retain their components, identified in Table the results of the hydrostatic
pressure boundary integrity at 2.7.1.10-1, required by the pressure-test of the as-built
their design pressure. ASME Code Section Il to be components identified in

hydrostatically tested. Table 2.7.1.10-1 as ASME
Code Section Il conform_to
with the requirements of the
ASME Code Section Il
4.b The ASME Code Section I 4.b A hydrostatic test will be 4.b ASME Code Data Report(s)

piping, identified in Table

2.7.1.10-2, retains its pressure
boundary integrity at its design

pressure.

performed on the as-built
piping, identified in Table
2.7.1.10-2, required by the
ASME Code Section Il to be
hydrostatically tested.

exist and concludeThe that
the results of the
hydrostaticpressure test of
the as-built piping identified
in Table 2.7.1.10-2 as ASME
Code Section lll conform_to
with-the requirements of the
ASME Code Section Il

5.a The seismic Category |

equipment identified in Table

2.7.1.10--1 can is-designed-to

withstand seismic design
basis loads without loss of

5.a.

Inspections will be performed to
verify that the as-built seismic
Category | as-built-equipment
identified in Table 2.7.1.10--1 is
located in_a seismic Category |

5.a.

The as-built seismic
Category | as-built
equipment identified in
Tables 2.7.1.10--1 is located
in a_seismic Category |

safety function. structure-the-reactor-building. structure.thereactorbuilding-
5.a.ii Type tests, analyses, andfor a |5.a.ii A report exists and Fhe
combination of type tests and results-of-the-type-tests-and
analyses of the-seismic fer-analyses-concludes that
Category | equipment_identified the seismic Category |
in Table 2.7.1.10-1 will be equipment identified in Table
performed_using analytical 2.7.1.10-1 can withstand
assumptions, or will be seismic design basis loads
performed under conditions, without loss of safety
which bound the seismic design function.
basis requirements.
5.a.iii Inspections_and analyses will |5.a.iii A report exists and
be performed ento verify that concludes that tFhe as-built
the as-built seismic Category | seismic Category |
equipment_identified in Table equipment_identified in Table
2.7.1.10-1, including 2.7.1.10-1, including
anchorages, is seismically anchorages, is seismically
Tier 1 279 Draft of Revision 32
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bounded by the tested or

analyzed conditions.

bounded by the tested or
analyzed conditions.

Tier 1

2.7-10

Draft of Revision 32
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Table 2.7.1.10-4 Steam Generator Blowdown System Inspections, Tests,
Analyses, and Acceptance Criteria (Sheet 4 of 6)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

5.b Eaeh-oftThe seismic 5.b.i Inspections will be performed to|5.b.i Reperts{s}documentthat
Category | piping, including verify that the as-built seismic each-of-tThe as-built seismic
supports, identified in Table Category | piping, including Category | piping, including
2.7.1.10-2 is-desighed-to_can supports, identified in Table supports, identified in Table
withstand eombined-normal 2.7.1.10-2 isare supported by a 2.7.1.10-2 is supported by a
and-seismic design basis seismic Category | structure(s). seismic Category |
loads without a loss of its structure(s).

safety function.

5.b.ii Inspections and analyses will |5.b.ii A report exists and

be performed to verifyforthe concludes that each-of-the
existence of a report verifying as-built seismic Category |
that the as-built seismic piping, including supports,
Category | piping, including identified in Table 2.7.1.10-2
supports, identified in Table can withstand eombined
2.7.1.10-2 can withstand normal-and-seismic design
combined-normal-and-seismic basis loads without a loss of
design basis loads without a its safety function.

loss of its safety function.

6. The-Class 1E equipment, 6. A test will be performed on each |6. The simulated test signal
identified in Table 2.7.1.10-1, division of the as-built Class 1E exists at the as-built Class 1E
is powered from theirits equipment identified in Table equipment identified in Table
respective Class 1E division. 2.7.1.10-1 by providing a 2.7.1.10-1 under test.

simulated test signal only in the
Class 1E division under test.

7. Separation is provided 7. Inspections of the as-built Class |7. Physical separation or
between redundant divisions 1E divisional cables will be electrical isolation is provided
of SGBDS Class 1E cables performed. in accordance with R.G. 1.75,
divisions, and between Class between the as-built cables of
1E divisionscables and non- redundant SGBDS Class 1E
Class 1E cableseguipment. divisions and between Class

1E divisionscables and non-
Class 1E cables.

8. After loss of motive power, the (8. Tests of the as-built remotely 8. Upon loss of motive power,
aifremotely -operated valves, operated valves_identified in each as-built remotely
identified in Table 2.7.1.10-1, Table 2.7.1.10-1 will be operated valves identified in
assume the indicated loss of performed under the conditions Table 2.7.1.10-1 assumes the
motive power position. of loss of motive power. indicated loss of motive power

position.

9. Each mechanical division of [9. Inspections_and analysis of the |9. A report exists and concludes
the SGBDS exceptforpiping as-built SGBDS will be that Eeach mechanical
(Divisions A, B, C & D-A&B performed. division of the as-built SGBDS
and-C&D-pairs) is physically exceptforpiping-is physically
separated from the other separated from other
divisions with the exception of mechanical divisions of the

ildi i as-built- SGBDBS-bysystem by
inside the containment_so as strueturalspatial separation,
not to preclude barriers, or enclosures with
accomplishment of the safety the exception of reacter
function. building-exteriorand-inside

the containment so as to
assure that the functions of

Tier 1 2.7-1 Draft of Revision 32
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the safety related system are
maintained.

10. MCR-alarms-and-dDisplays of
the-parameters-identified in
Table 2.7.1.10-3 ean-be
retrievedare provided in the
MCR.

10. Inspections will be performed for
retrievability of the SGBBS
parametersdisplays identified in
Table 2.7.1.10-3 in the as-built
MCR.

10. Fhe-MCR-alarms-and

dDisplays identified in Table
2.7.1.10-3 can be retrieved in
the as-built MCR.

11. RSC-alarms,-dDisplays and
controls are-identified in Table
2.7.1.10-3 are provided in the
RSC.

11.i Inspections-of-the-as-built RSC
alarms;displays-and-contrels will
be performed_for retrievability of
the displays identified in Table
2.7.1.10-3 in the as-built RSC.

11.i Alarms;-dDisplays and

| . .
RSC-as-identified in Table
2.7.1.10-3 can be retrieved in
the as-built RSC.

Tier 1
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Table 2.7.1.10-4 Steam Generator Blowdown System Inspections, Tests,
Analyses, and Acceptance Criteria (Sheet 5 of 6)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

ii. Tests of the as-built RSC control

. Controls in the as-built RSC

functions identified in Table

2.7.1.10-3 will be performed.

operate the as-built equipment
identified in Table 2.7.1.10-3
with an RSC control function.

12.The Class 1E equipment
identified in Table 2.7.1.10-1
as being qualified for a harsh
environment canare-designed
te withstand the environmental
conditions that would exist
before, during, and following a
design basis event-accident
without loss of safety function
for the time required to perform
the safety function.

12.

Type tests andior a

combination of type tests and

analyses using the design
environmental conditions, or

under conditions which bound

the design environmental
conditions, will be performed
on the Class 1E equipment
identified in Table 2.7.1.10-1
as being qualified located
infor a harsh environment.

120 ool eiiho s
tests-andforanalysesA
report exists and
concludes that the Class
1E equipment identified in
Table 2.7.1.10-1 as being
qualified for a harsh
environment can withstand
the environmental
conditions that would exist
before, during, and
following a design basis
accident event-without loss
of safety function for the
time required to perform
the safety function.

12.ii Inspections will be performed [12.ii The as-built Class 1E
on-of the as-built Class 1E equipment and the
equipment_identified in Table associated wiring, cables,
2.7.1.10-1 as being qualified and terminations identified
for a harsh environment and in Table 2.7.1.10-1 as
the associated wiring, cables, being qualified for a harsh
and terminations located in a environment are bounded
harsh environment. by type tests andfor a

combination of type tests
and analyses.
13.a Controls are provided exist [13.a Tests will be performed on 13.a Controls existin the as-

in the MCR to open and
close the remotely operated
valves identified in Table
2.7.1.10-3.

the as-built remotely operated
valves identifiedlisted in Table

2.7.1.10-3 using controls in
the as-built MCR.

built MCR te-open and
close the as-built remotely
operated valves listed
identified in Table 2.7.1.10-
3.

13.b  The remotely operated
valves identified in Table
2.7.1.10-1 as having PSMS
control perform an active
safety function after

13.b

Test will be performed on the

as-built remotely operated
valves identified listed-in
Table 2.7.1.10-1 as having

PSMS control using simulated

13.b  The as-built remotely
operated valves identified
in Table 2.7.1.10-1 as
having PSMS control
perform the active safety

receiving a signal from signals. function identified in the
PSMS. table after receiving a
simulated signal.
Tier 1 2.713 Draft of Revision 32
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Table 2.7.1.10-4 Steam Generator Blowdown System Inspections, Tests,
Analyses, and Acceptance Criteria (Sheet 6 of 6)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

14.The air-operated valves,

) =ims S 14.i Type Ftests or a combination [14.i A report exists and
identified in Table 2.7.1.10-1 of type tests and analyses of concludes that Eeach air
as having an active safety the air operated valves operated valve changes
function perform an active identified in Table 2.7.1.10-1 position as
safety function to change as having an active safety indicatedidentified in Table
position as indicated in the function will be performed that 2.7.1.10-1 as having an
table. demonstrate the capability of active safety function
the valve to operate under its under design conditions.
design conditions.

14.ii Tests of the as-built air 14.ii Each as-built air operated
operated valves_identified in valve changes position as
Table 2.7.1.10-1 as having an indicated-identified in Table
active safety function will be 2.7.1.10-1 as having an
performed under pre- active safety function
operational flow, differential under the-pre-operational
pressure, and temperature test conditions.
conditions.

14.iii _Inspections will be performed [14.iii Each as-built air-operated
of the as-built air-operated valve identified in Table
valves identified in Table 2.7.1.10-1 as having an
2.7.1.10-1 as having an active active safety function is
safety function. bounded by the type tests,

or a combination of type
tests and analyses.
Tier 1 2714 Draft of Revision 32
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Figure 2.7.1.10-1 Steam Generator Blowdown System
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2.7.4 Radwaste Systems
2.7.4.1 Liquid Waste Management System (LWMS)

2.7.41.1 Design Description
System-Purpose-and Functions

The LWMS is_a non safety-related system. The reactor coolant drain tank and the A
containment vessel sump discharge piping penetrate the PCCV pressure boundary and

include-a safety-related containment isolation—function valves as described in Section
211.2. The LWMS is—designed—to—safely—monitors, controls, collects, processes,
handles, stores, and disposes of liquid radioactive waste generated as-a+result-ef-during

normal operation, including anticipated operational occurrences (AOOs). -The LWMS B

ensures that liquid waste releases comply with 10 CFR 20, Appendix B, Table 2, effluent
concentration and dose limits, and 10 CFR 50, Appendix | dose objectives for liquid
effluents.

| : | Functional A

The LWMS is located in the containment, the auxiliary building (A/B), and the reactor C
building (R/B).

FerbesiepFeatures

The LWMS has-different-subsystems se-that-the-separately process liquid wastes from D
various sources can-be-segregated-and-processed-separately-in the most appropriate

manner for the-each type of waste. These subsystems are interconnected in-erder-to

provide additional—processing flexibility in—processing—the—wastes—and to—provide

redundancy.

The LWMS subsystems includes-the-fellewing: D

o TheeEquipment and floor drain precessing-subsystem
o The-dDetergent drain subsystem
o The-cChemical drain subsystem

o TherReactor coolant drain subsystem

The LWMS provides-the-capability-to-segregates, collects, and treats the-liquid waste E
using ion exchanger columns and filters to reduce radioactivity to levels acceptable for
release or reeyele—speemeaferensier—planf&re use. Ihe—I:\A#MSﬁalse—prewdesJeheueapaany F

1. The functional arrangement of the LWMS is as described in the Design Description G
of Subsection 2.7.4.1.1 and Table 2.7.4.1-2.

Tier 1 271 Draft to Revision 32
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2. Upon receipt of a high radiation signal above the pre-determined setpoint, the LWMS
discharge valves close automatically.

3. Deleted.
4. Deleted.
5. Deleted.

6. LWMS filters and demineralizers identified in Table 2.7.4.1-2 have the capacity to
maintain radioactivity releases within requlatory limits.

7. Alarm from the liquid radwaste discharge radiation monitor is provided in the MCR.

Tier 1 2.7-2 Draft to Revision 32
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2.7.41.2 Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.7.4.1-1 describes the ITAAC for the LWMS.

The ITAAC associated with the LWMS equipment, components, and piping—and that
comprise a portion of the CIS are described in Table 2.11.2-2.

Tier 1 2.7-3 Draft to Revision 32
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Table 2.7.4.1-1 Liquid Waste Management System Inspections, Tests, Analyses,

and Acceptance Criteria

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

The functional arrangement | 1.
of the LWMS is as
described in the Design
Description of this
Subsection 2.7.4.1.1 and in

Inspections of the as-built

LWMS system-will be
performed.

The as-built LWMS
conforms with-fo the
functional arrangement as
described in the Design
Description of this

Table 2.7.4.1-2. Subsection 2.7.4.1.1 and
in Table 2.7.4.1-2.
Upon receipt of L AMS 2. Tests of the as-built LWMS 2. Upon receipt of a

a high radiation signal
above the pre-determined
setpoint, the LWMS effluent
discharge valves close
automatically.

effluent-discharge valves will
be performed using a simulated
test signal.

simulated LWMS high
radiation test signal, the
as-built LWMS effluent
discharge valves close
automatically.

The- ASME-componentsof | 3. A-pressuretestwillbe 3. Theresultsofthe
NMS . , .

) . performed-on-the-as-built pe.ssuetesteteas
pressu el be.u dary-integrty "!S! ; E COMpo el ts-okine bHF s KIS! ;IE[ ée peﬁ € |ts.
pressure:Deleted. hydrostatically examined by the the requirements-in the

‘E‘s VE83 35 as descrbed-by )
1+1443-Deleted. Guide-1+-1443. Deleted.
Deleted. 4. Deleted. 4. Deleted.
The LWMS valves and 5.a rocosiencdllboeenduaind | Bla Docicidesunaiatisn
with-ASME-B34-3 compeonents: Deleted. and-piping-of-the-LAIMS
reguirements- Deleted. are-fabricated -installed;
and-inspected-in
accordance-with-ASME
B31.3 requirements.
Deleted.
5.b fesbeisoillboconducdis 5.b “hoemobeiocsnclades
. . 1 LWMS
eeone a-the-as des.gneda.d o
as b te!eslrplEe et t. orRation vavesa d pipiRgare
documentation- Deleted. documents: Deleted.
LWMS filters and 6. Inspections will be performed | 6. The vendor specified filter

demineralizers identified in
Table 2.7.4.1-2 have the
capacity to maintain
radioactivity releases within
requlatory limits.

to verify the amount of filtration
and ion exchange media
loaded in LWMS filters and
demineralizer vessels.

and ion exchange media
for LWMS filters and
demineralizers identified
in Table 2.7.4.1-2 is
loaded in the filter

housings and
demineralizer vessels.

Alarm from the liquid 7.

Inspection will be performed for

Alarm from the liquid

radwaste discharge
radiation monitor is provided
in the MCR.

retrievability of the alarm from
the liguid radwaste discharge
radiation monitor in the as-built
MCR.

radwaste discharge
radiation monitor can be
retrieved in the as-built
MCR.

Tier 1
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Table 2.7.4.1-2 Liquid Waste Management System Major Component

Component Name Quantity Component Location

Equipment and floor drain subsystem
Waste holdup tanks 4 Auxiliary Building
Waste holdup tank pumps 2 Auxiliary Building
Waste monitor tanks 2 Auxiliary Building
Waste monitor tank pump 2 Auxiliary Building
Waste effluent Inlet filter 2 Auxiliary Building
Waste demineralizer 4 Auxiliary Building
Activated carbon filter 1 Auxiliary Building
Detergent drain subsystem
Detergent drain tank 1 Auxiliary Building
Detergent drain tank pump 1 Auxiliary Building
Detergent drain monitor tank 1 Auxiliary Building
Detergent drain monitor tank pump 1 Auxiliary Building
Detergent Drain Filter 1 Auxiliary Building
Chemical drain subsystem
Chemical drain tank 1 Auxiliary Building
Chemical drain tank pump 1 Auxiliary Building
Reactor coolant drain subsystem
Containment vessel reactor coolant drain 1 Containment
tank
Containment vessel reactor coolant drain 2 Containment
pumps

Tier 1 2.7-5 Draft to Revision 32
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2742 Gaseous Waste Management System (GWMS)

2.7.4.2.1 Design Description

System-Purpose-and Functions

The GWMS is a netnon safety-related system. The GWMS is-desighed-to-monitors,
controls, collects, processes, handles, stores, and disposes of gaseous radioactive
waste generated as the result of normal operation, including anticipated operational
occurrences (AOOs)._The GWMS processes potentially radioactive gases using
charcoal beds to remove iodine and create sufficient delay time to allow decay of short
half-life_radioactive isotopes prior to release. The GWMS ensures that gaseous waste
releases comply with 10 CFR Part 20, Appendix B, concentration and dose limits, and

10 CER Part 50, Appendix | dose objectives for gaseous effluents. The GWMS is located
in the auxiliary building (A/B).

The GWMS includes the following components:

e \Waste gas surge tanks

e Charcoal beds

o Waste gas compressors

e \Waste gas dryer

1. The functional arrangement of the GWMS is as described in the Design Description
of Subsection 2.7.4.2.1 and in Table 2.7.4.2-2.

Tier 1 2.7-164 Draft to Revision 32
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2. _Upon detection-receipt of a high radlatlon Levels— |gnal above the pre determlned
setpoint, the GWA
the-GWMS discharge valves close automatlcallv

3. Deleted.

4. Deleted.

5. GWMS charcoal bed columns each contain the design basis volume needed to allow

decay of short half-life isotopes to keep releases within requlatory limits.

6. Alarm from the gaseous radwaste discharge radiation monitor is provided in the
MCR.

Tier 1 2.7-165 Draft to Revision 32
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Not-applicable-
2.7.4.2.2 Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.7.4.2-1 describes the ITAAC for the GWMS.

Tier 1 2.7-166 Draft to Revision 32
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Table 2.7.4.2-1 Gaseous Waste Management System Inspections, Tests,
Analyses, and Acceptance Criteria

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

The functional arrangement
of the GWMS is as
described in_the Design
Description of this
Subsection 2.7.4.2.1 and in

1.  Inspections of the as-built

system-GWMS will be
performed.

The as-built GWMS
conforms with-to the
functional arrangement as
described in the Design
Description of this

Table 2.7.4.2-2. Subsection 2.7.4.2.1 and in
Table 2.7.4.2-2.
Upon the-receipt of GWMS | 2.  Tests of the as-built GWMS | 2. Upon the-receipt of a
i i i effluent-discharge valves will simulated GWMS effluent
a high radiation signal be performed using a disehargedselatsnhigh
above the pre-determined simulated test signal. radiation test signal, the
setpoint, the GWMS effluent as-built GWMS effluent
discharge valves close discharge valves close
automatically. automatically.
The ASME Code 3 A pressure test will be 3.  Theresults of the pressure
components of the GWMS performed-on-the as-built test of the as-built ASME
retain their pressure ASME code components of Code components of the
design-pressure- Deleted.. hydrostatically-examined-by reguirements-in-the
Soslieablo o= ceslienslofou=s
code-Deleted. Code:Deleted.
The GWMS valves-and 4.a Inspections willbe 4.a Design documentation
L . ’ abricati i
PP gaede_sg ed-ahd . . ‘ . .
with- ASME B31.3 compeonents-Deleted. slolns—aitheCinlus oo
requirements: Deleted. chdesiodno ool
X : |
reguirements:Deleted.
4.b Analysiswillbeconductedto | 4.b The-analysis-concludes
. . 1 GWMS
eeen_eetneasdesgledad o
a_sﬁbute_elp_snelt ASME vavesa dp_p gare
design documents:Deleted.
documentation-Deleted.
GWMS charcoal bed 5.  Inspections will be performed | 5.  The contained volume in
columns each contain the to verify the contained volume each of the charcoal beds
volume needed to allow of each of the charcoal beds. is equal to or greater than
decay of short half-life 70 ft*/column.
isotopes to keep releases
within regulatory limits.
Alarm from the gaseous 6. Inspection will be performed | 6.  Alarm from gaseous

radwaste discharge
radiation monitor is provided

for the retrievability of the
alarm from the gaseous

in the MCR.

radwaste discharge monitor in

radwaste discharge
radiation monitor can be
retrieved in the as-built

the as-built MCR.

MCR.

Tier 1

2.7-167

Draft to Revision 32
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Table 2.7.4.2-2 Gaseous Waste Management System Major Component

Component Name Quantity Component Location
Waste gas surge tanks 4 Auxiliary Building
Charcoal beds 4 Auxiliary Building
Waste gas compressors 2 Auxiliary Building
Waste gas dryer 1 Auxiliary Building
Tier 1 2.7-168 Draft to Revision 32
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2742 Gaseous Waste Management System (GWMS)

2.7.4.2.1 Design Description

System-Purpose-and Functions

The GWMS is a netnon safety-related system. The GWMS is-desighed-to-monitors,
controls, collects, processes, handles, stores, and disposes of gaseous radioactive
waste generated as the result of normal operation, including anticipated operational
occurrences (AOOs)._The GWMS processes potentially radioactive gases using
charcoal beds to remove iodine and create sufficient delay time to allow decay of short
half-life_radioactive isotopes prior to release. The GWMS ensures that gaseous waste
releases comply with 10 CFR Part 20, Appendix B, concentration and dose limits, and

10 CER Part 50, Appendix | dose objectives for gaseous effluents. The GWMS is located
in the auxiliary building (A/B).

The GWMS includes the following components:

e \Waste gas surge tanks

e Charcoal beds

o Waste gas compressors

e \Waste gas dryer

1. The functional arrangement of the GWMS is as described in the Design Description
of Subsection 2.7.4.2.1 and in Table 2.7.4.2-2.

Tier 1 2.7-164 Draft to Revision 32
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2. _Upon detection-receipt of a high radlatlon Levels— |gnal above the pre determlned
setpoint, the GWA
the-GWMS discharge valves close automatlcallv

3. Deleted.

4. Deleted.

5. GWMS charcoal bed columns each contain the design basis volume needed to allow

decay of short half-life isotopes to keep releases within requlatory limits.

6. Alarm from the gaseous radwaste discharge radiation monitor is provided in the
MCR.

Tier 1 2.7-165 Draft to Revision 32
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Not-applicable-
2.7.4.2.2 Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.7.4.2-1 describes the ITAAC for the GWMS.

Tier 1 2.7-166 Draft to Revision 32
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Table 2.7.4.2-1 Gaseous Waste Management System Inspections, Tests,
Analyses, and Acceptance Criteria

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

The functional arrangement
of the GWMS is as
described in_the Design
Description of this
Subsection 2.7.4.2.1 and in

1.  Inspections of the as-built

system-GWMS will be
performed.

The as-built GWMS
conforms with-to the
functional arrangement as
described in the Design
Description of this

Table 2.7.4.2-2. Subsection 2.7.4.2.1 and in
Table 2.7.4.2-2.
Upon the-receipt of GWMS | 2.  Tests of the as-built GWMS | 2. Upon the-receipt of a
i i i effluent-discharge valves will simulated GWMS effluent
a high radiation signal be performed using a disehargedselatsnhigh
above the pre-determined simulated test signal. radiation test signal, the
setpoint, the GWMS effluent as-built GWMS effluent
discharge valves close discharge valves close
automatically. automatically.
The ASME Code 3 A pressure test will be 3.  Theresults of the pressure
components of the GWMS performed-on-the as-built test of the as-built ASME
retain their pressure ASME code components of Code components of the
design-pressure- Deleted.. hydrostatically-examined-by reguirements-in-the
Soslieablo o= ceslienslofou=s
code-Deleted. Code:Deleted.
The GWMS valves-and 4.a Inspections willbe 4.a Design documentation
L . ’ abricati i
PP gaede_sg ed-ahd . . ‘ . .
with- ASME B31.3 compeonents-Deleted. slolns—aitheCinlus oo
requirements: Deleted. chdesiodno ool
X : |
reguirements:Deleted.
4.b Analysiswillbeconductedto | 4.b The-analysis-concludes
. . 1 GWMS
eeen_eetneasdesgledad o
a_sﬁbute_elp_snelt ASME vavesa dp_p gare
design documents:Deleted.
documentation-Deleted.
GWMS charcoal bed 5.  Inspections will be performed | 5.  The contained volume in
columns each contain the to verify the contained volume each of the charcoal beds
volume needed to allow of each of the charcoal beds. is equal to or greater than
decay of short half-life 70 ft*/column.
isotopes to keep releases
within regulatory limits.
Alarm from the gaseous 6. Inspection will be performed | 6.  Alarm from gaseous

radwaste discharge
radiation monitor is provided

for the retrievability of the
alarm from the gaseous

in the MCR.

radwaste discharge monitor in

radwaste discharge
radiation monitor can be
retrieved in the as-built

the as-built MCR.

MCR.

Tier 1

2.7-167

Draft to Revision 32
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Table 2.7.4.2-2 Gaseous Waste Management System Major Component

Component Name Quantity Component Location
Waste gas surge tanks 4 Auxiliary Building
Charcoal beds 4 Auxiliary Building
Waste gas compressors 2 Auxiliary Building
Waste gas dryer 1 Auxiliary Building
Tier 1 2.7-168 Draft to Revision 32
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2743 Solid Waste Management System (SWMS)

2.7.4.3.1 Design Description

System-Purpose-and-Functions

The SWMS is non safety-related system-—The-S\WMS-is-desighed-to-provide-collection;
processing,—packaging,—and-storage—of that collects and temporarily stores radioactive
Wastes prlor to processing or shlpmentsmdﬁeed—dﬁﬁﬂgﬂeﬁnakeperafém—andranhelpated

The SWMS is located in the A/B. The SWMS consists of several subsystems, each of
which is desighed—functionally arranged to managehandle various solid radioactive
waste products, including different-types—of-wastes—asfollows:—spent resin, and-spent
carbon, spent filter_elements, sludge and oily waste,—and dry active wastes, including
contaminated clothing, contaminated andi/or—broken tools and other contaminated
maintenanee-materials.

The SWMS includes two spent resin storage tanks described in Table 2.7.4.3-2. These

tanks are used for temporary storage of radwaste prior to dewatering and shipment.

Tier 1 2.7-161 Draft to Revision 23 |
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1. The functional arrangement of the SWMS is as described in the Design Description

of Subsection 2.7.4.3.1 and in Table 2.7.4.3-2.

Tier 1 2.7-162 Draft to Revision 23 |
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2. DELETED
3. DELETED

4. The SWMS provides the nonsafety-related function of storing radioactive spent
resins prior to processing or shipment.

2.7.4.3.2 Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.7.4.3-1 describes the ITAAC for the SWMS.

Tier 1 2.7-163 Draft to Revision 23 |
100/102



2.7 REACTOR SYSTEMS

US-APWR Design Control Document

Table 2.7.4.3-1 Solid Waste Management System Inspections, Tests, Analyses,

and Acceptance Criteria

Desigh Commitment Inspections, Tests, Analyses Acceptance Criteria
1. The functional arrangement of | 1. Inspections of the as-built system | 1. The as-built SWMS
the SWMS is as described in SWMS will be performed. conforms with-to the
the Design Description of this functional arrangement as
Subsection 2.7.4.3.1 and in described in the Design
Table 2.7.4.3-2. Description of this
Subsection 2.7.4.3.1 and in
Table 2.7.4.3-2.
2. DELETED
O j j O j i 0 j i
3 I. Evanves .a'.d PHPIRG© the | 30— FSBI eeﬁte S “.I ve-conducted 3-8 Be.sg doctime talhe
iquid-conta gpe.tese ) ot ‘ ) X
tIeSnInSaedle.sug od _ e o
th ASME componehts @ dp_p_l gelt_le qurd
i ’ i k
ab'l .eated slt.a ed
3. DELETED | th ASME
as buiit-componet t. ormation @ dp.p'l gelt'ne quid
Witi-the AS .HIE.des 9 ESQ! !ﬁgl g-portio 5 of the
. losi
doeuments-

4. The SWMS provides the 4. Inspection will be performed to | 4. A report exists and
nonsafety-related function of verify that the volume of each of| ~ concludes that the volume
storing radioactive spent the spent resin tanks, MTK- of each of the spent resin
resins prior to processing or 001A-N and MTK-001B-N, is at tanks, MTK-001A-N and
shipment. least 800 ft°. MTK-001B-N. is at least

800 ft.
Tier 1 2.7-164 Draft to Revision 23 |
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Table 2.7.4.3-2 Solid Waste Management System Spent Resin Tanks

Component Name

Tank Type Tag No.

Component Location

SWMS A-Spent Resin

Cylindrical, MTK-001A-N

Storage Tank

Vertical

Auxiliary Building

SWMS B-Spent Resin Cylindrical, MTK-001B-N Auxiliary Building
Storage Tank Vertical
Tier 1 2.7-165 Draft to Revision 23 |
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