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Introduction C

" In June, 2010, MH/MNES, Luminant, and Dominion
initiated a Tier 1 enhancement effort.

" This effort is using an integrated team review
approach and the current NRC ITAAC content
guidance.

" Approach discussed with NRC at DCWG meeting,
Nov. 3, 2010.

" Current status of Tier 1 Sections
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Meeting Objectives

• Present Tier 1 enhancements to NRC
reviewers to facilitate their review of changes

• Review the approach used to identify Tier 1
changes and solicit NRC feedback

" Solicit NRC feedback on:
- Specific Tier 1, Section 2.6 changes

- "Generic" ITAAC changes used in Tier 1, Section
2.6

• Identify improvements for follow-on meetings
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Objectives of Tier I Changes /-US

• Incorporate recent NRC guidance into existing
ITAAC and Tier 1 design descriptions using
engineering judgment and considering recent industry
experience

* Facilitate the NRC's "Inspection Focus, Logic, and
Practicality" review effort of ITAAC in the DCD
review process

* Facilitate ITAAC completion, inspection, and closure
effort

I Minimize potential impacts on construction and
operations

m•, 3Ik " SJII NULEA EMEGY SYSTN•M& WEc 4
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Results of Tier I Review /-S

* Redline/strikeout of DCD Tier 1 sections

- Consistent wording for "generic" ITAAC (e.g.,
seismic, ASME Code, equipment qualification)

* "Basis" document to accompany each Tier 1
Section change package that:

- Provides a "roadmap" for changes to the Design
Descriptions and ITAAC

- Provides an explanation/basis for the changes

- Identifies changes that alter RAI responses
previously submitted by M11H
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Discuss Section 2.6 Changes__cu7-j-

Refer to markup Tier 1 pages and Basis documents
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Areas for Improvement Discussion

* Open discussion
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APWR DCD Tier I
Bases for "Generic" ITAAC Changes Contained in Tier 1, Section 2.6

"Generic" System Functional Arrangement ITAAC

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

"Generic" 1. The functional arrangement of 1. Inspection of the as-built ac 1. The as-built ac electric
Wording the ac electric power systems electric power systems will be power systems conform to

is as described in the Design performed. the functional arrangement
(yellow highlight Description of Subsection as described in the Design
identifies generic 2.6.1.1 and as shown in Figure Description of Subsection
wording) 2.6.1-1. 2.6.1.1 and as shown in

Figure 2.6.1-1.

Electrical ITAAC 1. The functional arrangement of 1. Anilnspection of the as-built ac 1. The as-built ac electric
2.6.1 #1 the ac electric power systems electric power systems will be power systems conform to

is as described in the Design performed. the functional arrangement
Also applies to: Description of-this Subsection as described in the Design
2.6.2 #1 2.6.1.1 and as shown in Figure Description of-this
2.6.3 #1 2.6.1-1. Subsection 2.6.1.1 and as
2.6.4 #1 shown in Figure 2.6.1-1.
2.6.5 #1
2.6.6 #2

Basis Editorial changes were made for clarity and consistency.
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APWR DCD Tier I
Bases for "Generic" ITAAC Changes Contained in Tier 1, Section 2.6

"Generic" Seismic Category I ITAAC

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

"Generic" 6.a The seismic Category I Class 6.a.i Inspections will be performed to 6.a.i The seismic Category I
Wording I E ac electrical power system verify that the seismic Category as-built Class 1 E ac

equipment, identified in Table I as-built Class 1 E ac electrical electric power system
(yellow highlight 2.6.1-1, can withstand seismic power system equipment equipment, identified in
identifies generic design basis loads without loss identified in Table 2.6.1-1, is Table 2.6.1-1, is located
wording) of safety function. located in a seismic Category I in a seismic Category I

structure. structure.

Electrical ITAAC 6.a The seismic Category I Each-of 6.a.i Inspections will be performed to 6.a.i The seismic Category
2.6.1 #6.a.i the four divisions of th, Class verify that the seismic Category l Each of the four

1 E acAG electrical power I as-built Class I E ac electrical di'-ioins of the as-built
Also applies to: system equipment, identified in power system equipment Class 1 E acAG electric
2.6.2 #2 Table 2.6.1-1, canis-designed identified in Table 2.6.1-1, is power system
2.6.3 #3 to withstand seismic design located in a seismic Category I equipment, identified in
2.6.4 #6 basis loads without loss of structurethe reactor building. Table 2.6.1-1, is located
2.6.8 #2 safety function. in a seismic Category I

structurethe-reauto
_ _k__bildikg.

Basis The DC, ITA, and AC are modified to add the clarifying text "seismic Category I" 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 nd bullet].

The DC is modified to replace "is designed to withstand" with "can withstand." The intent of the ITAAC is to
verify that the as-built equipment meets the design requirements [RIS 2008-05, "Focus, Logic, and
Practicality," 5 th and 6 th bullets].

The ITA and AC are modified to replace "reactor building" with "seismic Category I structure" in order to create
a generic ITAAC template [RIS 2008-05, "Nomenclature and Language," 3 rd bullet].
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APWR DCD Tier 1
Bases for "Generic" ITAAC Changes Contained in Tier 1, Section 2.6

"Generic" Seismic Category I ITAAC

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

This wording is similar to corresponding ITAAC previously presented in one or more DCDs for other
technologies.
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APWR DCD Tier I
Bases for "Generic" ITAAC Changes Contained in Tier 1, Section 2.6

"Generic" Seismic Category I ITAAC
Design Commitment Inspections, Tests, Analyses Acceptance Criteria

"Generic" 6.a The seismic Category I Class 6.a.ii Type tests, analysis or a 6.a.ii A report exists and
Wording 1 E ac electrical power system combination of type tests and concludes that the

equipment, identified in Table analyses of seismic Category I seismic Category I Class
(yellow highlight 2.6.1-1, can withstand seismic Class 1E ac electrical power 1E ac electric power
identifies generic design basis loads without loss system equipment identified in system equipment
wording) of safety function. Table 2.6.1-1, will be performed identified in Table 2.6.1-

using analytical assumptions, 1, can withstand seismic
or will be performed under design basis loads
conditions which bound the without loss of safety
seismic design basis function.
requirements.

Electrical ITAAC 6.a The seismic Category I Ea-h ef 6.a.ii Type tests, analysis or a 6.a.ii A report exists and
2.6.1 #6.a.ii the four diViSions Of the Class combination of type tests and concludes The-iesults-of

1 E acAG electrical power aRd/e analyses of the seismic the type tests ando•. ,
Also applies to: system equipment, identified in Category I Class 1 E ac analy.es conclude that
2.6.2 #2 Table 2.6.1-1, canis designed electrical power system the seismic Category I
2.6.3 #3 to withstand seismic design equipment identified in Table eah ,of the 4;,divisions
2.6.4 #6 basis loads without loss of 2.6.1-1, will be performed using of-the as-built Class 1E
2.6.8 #2 safety function. analytical assumptions, or will acAG electric power

be performed under conditions system equipment
which bound the seismic identified in Table 2.6.1-
design basis requirements. 1, can withstand seismic

design basis loads
without loss of safety
function.
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APWR DCD Tier 1
Bases for "Generic" ITAAC Changes Contained in Tier 1, Section 2.6

"Generic" Seismic Category I ITAAC

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

Basis 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 th bullet]. "And/or" is also deleted [RIS 2008-05,
"Nomenclature and Language," 4 th bullet].

The ITA is modified to clarify the conditions that apply to the type tests
and analyses. This wording is consistent with corresponding ITAAC in
the ESBWR DCD.

The AC is modified to add the phrase "a report exists and concludes" for
consistency with the analysis identified in the ITA [RIS 2008-05, "Focus,
Logic, Practicality," 7 th bullet]. This wording is consistent with
corresponding ITAAC in the AP1000 DCD.
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APWR DCD Tier I
Bases for "Generic" ITAAC Changes Contained in Tier 1, Section 2.6

"Generic" Seismic Category I ITAAC
Design Commitment Inspections, Tests, Analyses Acceptance Criteria

"Generic" 6.a The seismic Category I Class 6.a.iii Inspection and analysis will be 6.a.iii A report exists and
Wording 1 E ac electrical power system performed to verify that the as- concludes that the as-

equipment, identified in Table built seismic Category I Class built seismic Category I
(yellow highlight 2.6.1-1, can withstand seismic 1E ac electrical power system Class 1 E ac electric
identifies generic design basis loads without loss equipment identified in Table power system equipment
wording) of safety function. 2.6.1-1, including anchorages, identified in Table 2.6.1-

is seismically bounded by the 1, including anchorages,
tested or analyzed conditions, is seismically bounded

by the tested or
analyzed conditions.

Electrical ITAAC 6.a The seismic Category I Each 9f 6.a.iii. Inspection and analysis will be 6.a.iii A report exists and
2.6.1 #6.a.iii the four di'v'icions of the Class performed to verify that on-the concludes thatEa"h-of

1 E acAG electrical power as-built seismic Category I the four divisions of the
Also applies to: system equipment, identified in Class 1 E ac electrical power as-built seismic Category
2.6.2 #2 Table 2.6.1-1, canis-designed system equipment identified in I Class 1E acAG electric
2.6.3 #3 to withstand seismic design Table 2.6.1-1, including power system equipment
2.6.4 #6 basis loads without loss of anchorages, is seismically identified in Table 2.6.1-
2.6.8 #2 safety function. bounded by the tested or 1, including anchorages,

analyzed conditions. is seismically bounded
by the tested or
analyzed conditions.

Basis The ITA is modified to add "analysis" to recognize that inspection 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 th and
7 th bullets].
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APWR DCD Tier 1
Bases for "Generic" ITAAC Changes Contained in Tier 1, Section 2.6

"Generic" Seismic Category I ITAAC

= [= Design Commitment Inspections, Tests, Analyses Acceptance Criteria

The ITA is modified to clarify the conditions that apply to the type tests
and analyses. This wording is consistent with corresponding ITAAC in
the ESBWR DCD.

The AC is modified to add "a report exists and concludes" for
consistency with the analysis identified in the ITA [RIS 2008-05, "Focus,
Logic, Practicality," 7 th bullet]. This wording is consistent with
corresponding ITAAC in the AP1000 DCD.
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APWR DCD Tier 1
Bases for "Generic" ITAAC Changes Contained in Tier 1, Section 2.6

"Generic" ASME ITAAC
Design Commitment Inspections, Tests, Analyses Acceptance Criteria

"Generic" 26.a.i The ASME Code Section III 26.a.i Inspection of the as-built ASME 26.a.i The ASME Code Section
Wording components of the EPS Code Section III components of III data report(s)

support systems, identified in the EPS support systems, (certified, when required
(yellow highlight Table 2.6.4-2, are fabricated, identified in Table 2.6.4-2, will by ASME Code) and
identifies generic installed, and inspected in be performed. inspection reports
wording) accordance with ASME (including N-5 Data

Code Section III Reports where
requirements. applicable) exist and

conclude that the as-built
ASME Code Section III
components of the EPS
support systems,
identified in Table 2.6.4-
2, are fabricated,
installed, and inspected
in accordance with
ASME Code Section III
requirements.

Electrical ITAAC 26.a.i The ASME Code Section III 26.a.i Anl4nspection of the as-built 26.a.i The ASME Code Section
2.6.4 #26.a.i components of the EPS ASME Code Section III III data report(s)

support systems, identified in components of the EPS (certified, when required
Also applies to: Table 2.6.4-2, are fabricated, support systems, identified in by ASME Code) and
2.6.4 #26.b.i installed, and inspected in Table 2.6.4-2, will be inspection reports
(piping) accordance with ASME performed. (including N-5 Data

Code Section III Reports where
requirements. applicable) exist and
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APWR DCD Tier 1
Bases for "Generic" ITAAC Changes Contained in Tier 1, Section 2.6

"Generic" ASME ITAAC

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

conclude that the as-built
ASME Code Section III
components of the EPS
support systems,
identified in Table 2.6.4-
2, are fabricated,
installed, and inspected
in accordance with
ASME Code Section III
requirements.

Basis This DC, ITA, and AC are modified to include a reference to a specific list of equipment, as needed [RIS 2008-
05, "Standardization," 2 nd bullet]. This wording is similar to corresponding ITAAC in the ESBWR DCD.
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APWR DCD Tier I
Bases for "Generic" ITAAC Changes Contained in Tier 1, Section 2.6

"Generic" ASME ITAAC

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

"Generic" 26.a.ii The ASME Code Section III 26.a.ii A reconciliation analysis of the 26.a.ii The ASME Code
Wording components of the EPS components in Table 2.6.4-2 Section III design

support systems, identified using as-designed and as-built report(s) (certified, when
(yellow highlight in Table 2.6.4-2, are information and ASME Code required by ASME
identifies generic reconciled with the design Section III design report(s) Code) exist and
wording) requirements. (NCA-3550) will be performed. conclude that design

reconciliation has been
completed in
accordance with ASME
Code, for the as-built
ASME Code Section III
components of the EPS
support systems
identified in Table 2.6.4-
2. The report documents
the results of the
reconciliation analysis.

Electrical ITAAC 26.a.ii The ASME Code Section III 26.a.ii A reconciliation analysis of the 26.a.ii The ASME Code
2.6.4 #26.a.ii components of the EPS components in Table 2.6.4-2 Section III design

support systems, identified using as-designed and as-built report(s) (certified, when
Also applies to: in Table 2.6.4-2, are information and ASME Code required by ASME
2.6.4 #26.b.ii reconciled with the design Section III design report(s) Code) exist and
(piping) requirements. (NCA-3550) will be performed. conclude that design

reconciliation has been
completed in
accordance with ASME
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APWR DCD Tier I
Bases for "Generic" ITAAC Changes Contained in Tier 1, Section 2.6

"Generic" ASME ITAAC

I Design Commitment Inspections, Tests, Analyses Acceptance Criteria

Code, for the as-built
ASME Code Section III
components of the EPS
support systems
identified in Table 2.6.4-
2 a•r reGoncl•ed with the
design reqUircments.
The report documents
the results of the
reconciliation analysis.

Basis The DC, ITA, and AC have been modified to include reference to a specific list of equipment, as needed [RIS
2008-05, "Standardization," 2 nd bullet].

The AC is modified to clarify that design reconciliation will be performed in accordance with what the ASME
Code requires. This wording is similar to corresponding ITAAC in the ESBWR DCD.
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APWR DCD Tier I
Bases for "Generic" ITAAC Changes Contained in Tier 1, Section 2.6

"Generic" ASME ITAAC

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

"Generic" 27.a Pressure boundary welds in 27.a Inspection of the as-built 27.a The ASME Code
Wording ASME Code Section III pressure boundary welds in Section III code reports

components, identified in ASME Code Section III exist and conclude that
(yellow highlight Table 2.6.4-2, meet ASME components identified in Table the ASME Code Section
identifies generic Code Section III 2.6.4-2, will be performed in III requirements are met
wording) requirements for non- accordance with the ASME for non-destructive

destructive examination of Code Section III. examination of the as-
welds. built pressure boundary

welds in ASME Code
Section III components
identified in Table 2.6.4-
2.

Electrical ITAAC 27.a Pressure boundary welds in 27.a Inspections of the as-built 27.a The ASME Code
2.6.4 #27.a ASME Code Section III pressure boundary welds in Section III code reports

components, identified in ASME Code Section III exist and conclude that
Also applies to: Table 2.6.4-2, meet ASME components identified in Table the ASME Code Section
2.6.4 #27.b Code Section III 2.6.4-2, will be performed in III requirements are met
(piping) requirements for non- accordance with the ASME for non-destructive

destructive examination of Code Section II1. examination of the as-
welds. built pressure boundary

welds in ASME Code
Section III components
identified in Table 2.6.4-
2.

Basis The DC, ITA, and AC are modified to include reference to a specific list of equipment, as needed and editorial
clarification to the ITA and AC [RIS 2008-05, "Standardization," 2 nd bullet].
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APWR DCD Tier I
Bases for "Generic" ITAAC Changes Contained in Tier 1, Section 2.6

"Generic" ASME ITAAC

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

"Generic" 7.a The ASME Code Section III 7.a A hydrostatic test will be 7.a ASME Code Data
Wording components of the Class 1 E performed on the as-built Report(s) exists and

EPS support systems, components identified in Table conclude that the results of
(yellow highlight identified in Table 2.6.4-2, 2.6.4-2 required by the ASME the hydrostatic test of the
identifies generic retain their pressure boundary Code Section III to be as-built components of the
wording) integrity at their design hydrostatically tested. Class 1 E EPS support

pressure. systems, identified in Table
2.6.4-2 as ASME Code
Section III conform with the
requirements of ASME
Code Section II1.

Electrical ITAAC 7.a The ASME Code Section III 7.a A hi4ydrostatic test will be 7.a ASME Code Data
2.6.4 #7.a components of the Class 1 E performed on the as-built Report(s) exists and

EPS support systems, components identified in Table conclude that tThe results
Also applies to: identified in Table 2.6.4-2, foi 2.6.4-2 of the suppot -system•, of the hydrostatic tests of
2.6.4 #7.b (piping) suppt systems that . required by the ASME Code the as-built components of

requi•ed to support safety Section III to be hydrostatically the Class 1E EPS support
fuRntions of starting and tested. systems, identified in Table
op.rating the Class 1 E EPS, 2.6.4-2 as ASME Code
retain their pressure boundary Section III .. MP,,,onet-,,
integrity at their design support systems that are
pressure. FeqU-.edt4 .suppFt-,safety

functions of startingan
operating the Class 1 E
EPS conform with the
requirements of ASME
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APWR DCD Tier I
Bases for "Generic" ITAAC Changes Contained in Tier 1, Section 2.6

"Generic" ASME ITAAC

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

Code Section II1.

Basis This DC, ITA, and AC are modified to include a reference to a specific list of equipment, as needed [RIS 2008-
05, "Standardization," 2 nd bullet].

The AC is modified to clarify that ASME Code Data Reports will document the results of hydrostatic tests of
ASME Code Section III components [RIS 2008-05, "Nomenclature and Language," 5 th bullet]. This wording is
similar to corresponding ITAAC in the ESBWR DCD.
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APWR DCD Tier 1
Bases for "Generic" ITAAC Changes Contained in Tier 1, Section 2.6

"Generic" MCR Alarms and Displays ITAAC

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

"Generic" 7. Alarms and displays identified 7. Inspection will be performed for 7. Alarms and displays
Wording in Subsection 2.6.2.1 are retrievability of alarms and identified in Subsection

provided in the MCR. displays identified in Subsection 2.6.2.1 can be retrieved in
(yellow highlight 2.6.2.1 in the MCR. the as-built MCR.
identifies generic
wording)

Electrical ITAAC 7. Alarms and displays identified 7. InspectionA-test will be performed 7. The-FesuIts of the test
2.6.2 #7 in Subsection 2.6.2.1 are for retrievability of to YeFy conclude that the aAlarms

provided in the MCRThe thatalarms and displays identified and displays identified in
Also applies to: alarms initiate in MR to in Subsection 2.6.2.1 in the Subsection 2.6.2.1 can be
2.6.3 #14 indicate Class 1 E system M.Rinitiate in thee as built M retrieved inkiatein the as-
2.6.4 #23 malfunct..io and statu to indicate the as, built Class 1 E built MCRto Minate
2.6.1 #20.a ARrcndii•In. ... system m.alfunc.tions a.n.d status as built Class I E system

conditions, mqalfunctions- -nd status1
Gonditions.

Basis The DC is modified to clarify the scope of alarms and displays, as needed, and to indicate in the DC that the
design does provide these items. In some cases, the DC addresses alarms only or displays only.

The ITA and AC are modified from a test to an inspection for "retrievability" and that the alarms and displays
can be retrieved, to provide a more appropriate verification method consistent with digital I&C systems. A new
definition has been added to Tier 1, Section 1.0 to read as follows:

Inspect for retrievability of a display or alarm means to visually observe that the specified information

appears on a monitor when summoned by the operator.

This approach is consistent with the ESBWR DCD.
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APWR DCD Tier I
Bases for "Generic" ITAAC Changes Contained in Tier 1, Section 2.6

"Generic" MCR Controls ITAAC

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

"Generic" 18. Controls are provided in the 18. Tests will be performed on each 18. Controls in the as-built
Wording MCR and the Class 1 E EPS as-built Class 1 E EPS using the MCR and the Class 1 E

room to start and stop each controls in the as-built MCR and EPS room start and stop
(yellow highlight Class 1E EPS. the Class 1E EPS room. each Class 1E EPS.
identifies generic
wording)

Electrical ITAAC 18. Controls are provided in Eaeh 18. Tests A4est-will be performed on 18. The results of the test
2.6.4 #18 Gfasc IE EPS can be to-verify-GOntFOl-o each as-built roncludc that ,ach as built.

,OtrOlld from the MCR and Class 1 E EPS using the controls EPS •an be contrOll-d frorm
Also applies to: #ram-the Class 1 E EPS room to in the as-built MCR and the Class the-Controls in the as-built
2.6.5 #8 start and stop each Class 1 E 1 E EPS room. MCR and from the Class

EPS. 1 E EPS room start and
stop each Class 1E EPS.

Basis The DC, ITA, and AC are modified to specify/reflect a functional test.

For this ITAAC, the AC is modified to delete the phrase "the results of the test conclude" to provide a
functional AC and to be consistent with other similar AC.
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APWR DCD Tier I
Bases for "Generic" ITAAC Changes Contained in Tier 1, Section 2.6

"Generic" Equipment Qualification ITAAC

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

"Generic" 7. Each EPA as being qualified 7.i Type tests or a combination of 7.i A report exists and
Wording for a harsh environment can type tests and analyses using the concludes that each EPA

withstand the environmental design environmental conditions as being qualified for a
(yellow highlight conditions that would exist or under the conditions which harsh environment can
identifies generic before, during, and following a bound the design environmental withstand the
wording) design basis accident without conditions will be performed on environmental conditions

loss of safety function for the the EPAs located in a harsh that would exist before,
time required to perform the environment, during, and following a
safety function. design basis accident

without loss of safety
function for the time
required to perform the
safety function.

7.ii Inspection will be performed on 7.ii Each as-built EPA as being
each as-built EPA located in a qualified for a harsh
harsh environment, environment is bounded by

type tests, or a combination
of type tests and analyses.

Electrical ITAAC 7. Each EPA as being qualified 7.i Type tests or a combination of 7.i A report exists and
2.6.8 #7 for a harsh environment can is type tests and and4ef analyses concludes The-resuAts-of

designed -o withstand the using the design environmental the type tests and.r•
environmental conditions that conditions or under the conditions analyses conclude that
would exist before, during, and which bound the design each EPA as being
following a design basis environmental conditions will be qualified for a harsh
accident event without loss of performed on the EPAs located in environment can withstand
safety function for the time a harsh environment, the environmental
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APWR DCD Tier I
Bases for "Generic" ITAAC Changes Contained in Tier 1, Section 2.6

"Generic" Equipment Qualification ITAAC

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

required to perform the safety conditions that would exist
function. before, during, and

following a design basis
accident event without loss
of safety function for the
time required to perform
the safety function.

7.ii Inspection will be performed on 7.ii Each as-built EPA as being
each as-built EPA located in a qualified for a harsh
harsh environment, environment is bounded by

type tests, or a combination
of type tests and and/l
analyses.

Basis The DC is modified to replace "is designed to withstand" with "can withstand." The intent of the ITAAC is to
verify that the as-built equipment meets the design requirements [RIS 2008-05, "Focus, Logic, and
Practicality," 5 th and 6 th bullets].

The DC and AC are modified from "design basis event" to "design basis accident," to be consistent with the
Tier 1 definition of "harsh environment."

The ITA is modified to use the phrase "type tests or a combination of type tests and analyses," and "and/or"
was deleted because analysis alone is not sufficient. The ITA is also modified to clarify the conditions that
apply to the type tests and analyses. This wording is consistent with corresponding ITAAC in the ESBWR
DCD.

"A report exists and concludes," is added to the AC to document the results of the analysis.
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Tier I Changes Explanation/Basis Document
Tier 1, Section 2.6.1

Item 1 Explanation/Basis for Change
No. I

Design Description 2.6.1
A Two sentences removed from introduction because they are discussed in more detail in

the Design Description, items E, F, and G.
B Paragraph relocated to introduction for consistency. See item D.
C Reworded to be consistent with functional description DC and eliminate redundant text.
D Paragraph relocated to introductory paragraph. See item B.
E Note I

F Notes I and 2. See item NN.
G Sentence deleted because it was redundant (see item E). See Note 1 for other changes.

This change alters the response to RAI 182, 14.03.06-8.

H Sentence deleted because it was redundant to Tier 1 section 2.12. ITAAC are addressed
in Table 2.12-1.

I Note 1. This change does not impact the response to RAI 182, 14.03.06-8.
J Note I
K Seismic aspect of sentence relocated (See items J, JJ and KK). Environmental

qualification (EQ) of equipment addressed in individual system ITAAC. No EQ (i.e.
harsh environmnent) requirements for equipment in Table 2.6.1-1 and no EQ ITAAC in
Table 2.6.1-3.

L Note 1
M Note I
N Note I
0 Note I
P Notes I and 2. See item 00.
Q Notes 1 and 2. See item 00.
R Notes I and 2. See item 00.
S Notes 1 and 2. See item 00.
T Note 2. See item PP.
U Notes 1 and 2. See item QQ.
V Notes 1 and 2. See item QQ.
W Note 2. See item RR.
X Note 2. See item SS.
Y Note 2. See item TT.
Z Note 2. See item UU.
AA Note 2. See item FF.
BB Note 2. See item GG.
CC Notes 1 and 2. See item HH.
DD Design Description added to be consistent with DC.
EE Note 1 (applies to items 20.b and 20.c)
FF Note 2. See item AA.
GG Note 2. See item BB.
HH Notes 1 and 2. See item CC.
II Design Description added to be consistent with DC.
JJ Notes 1 and 2. See item K.
KK Notes I and 2. See item K.
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Tier I Changes Explanation/Basis Document
Tier 1, Section 2.6.1

Item Explanation/Basis for Change
No.

LL Text deleted. See ITAAC item #9 below.
MM Text deleted because it is redundant to the Design Description in Subsection 2.6.5.1.

ITAAC addressed in Table 2.6.5-1 #3.
NN Note 2. See item F.
00 Notes 1 and 2. See items P, Q, R, and S.
PP Note 2. See item T.
QQ Notes I and 2. See items U and V.
RR Note 2. See item W.
SS Note 2. See item X.
TT Note 2. See item Y.
UU Note 2. See item Z.
Table 2.6.1-1

No changes
Table 2.6.1-2

No changes
ITAAC Table 2.6.1-3
1 DC, AC

- Editorial changes
2 DC and ITA

- Note 1. Changes do not impact response to RAI 193, 14.03.06-23 or RAI 182,
14.03.06-7. [RIS p7, Consistency, second bullet]

3 DC
- The term "non-safety related" is replaced by "non-Class lE" to make consistent

with terminology used in Tier 2, Section 8.3. [RIS p3, Nomenclature, second bullet]
- The reference to Regulatory Guide 1.75 is deleted in the DC to make consistent with

Design Description, and to follow SRP Section 14.3 guidance and DCD Tier 2
Section 14.3 which specify that Tier I should minimize references to codes and
standards. In this case a standard is endorsed by RG 1.75. This change alters part of
the response to RAI 80, 09.05.03-8. [RIS p7, Consistency, third bullet]

3.i ITA
- Change made to add type tests as an option. Other changes to provide consistency

with DC. This change does not impact the response to RAI 80, 09.05.03-8. [RIS p7,
Consistency, second bullet]

3.i AC
Change made to reference a report where "analysis" is specified in the ITA. This
change does not impact the response to RAI 80, 09.05.03-8. [RIS p5, Logic, seventh
bullet]

3.ii ITA, AC
- Inspection added to verify intent of DC. [RIS p5, Logic, sixth bullet]

4 DC and AC
- Note 1. Change does not impact response to RAI 182 14.03.06-8. [RIS p7, Scope,

first bullet]
5 AC

- Editorial change for clarity. Change does not impact response to RAI 182 14.03.06-
8.
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Tier I Changes Explanation/Basis Document
Tier 1, Section 2.6.1

Item Explanation/Basis for Change
No.

6.a DC, ITA, AC
- Generic changes made to seismic ITAAC to provide clarity and consistency. This

change alters the response to RAI 182, 14.03.06-8. [RIS p5, Logic, seventh bullet]
6.b No changes
6.c No changes
7 ITA

- Change made to provide consistency with DC. Change does not impact response to
RAI 182 14.03.06-9. [RIS p7, Consistency, second bullet]

DC, AC
- Editorial changes.

8 No changes
9 DC, ITA, AC

- ITAAC deleted. This design feature is not required to be verified by ITAAC per
SRP 14.3.6. No similar ITAAC identified in other current DCDs (e.g., AP1000 and
ESBWR). This ITAAC would be extremely difficult to close due to the lack of
verifiable, unambiguous acceptance criteria. This change alters the responses to RAI
32, 14.03-04 and RAI 424, 14.03.06-17.

10 DC, ITA, AC
- EPS removed because sizing of EPS is verified in ITAAC 2.6.4-1#9.
- SSTs removed because Tier 2 does not define sizing requirements for non-Class 1E

SSTs. The sizing of Class lE distribution equipment, which includes Class 1E
SSTs, is specified. Sizing of Class lE distribution equipment, including Class lE
SSTs, is addressed in ITAAC 2.6.1-3#1 .a. ITAAC are not required to size non-
Class lE SSTs. This change does not impact the response to RAI 182, 14.03.06-10.

10i : AC
- Change made to reference a report where "analysis" is specified in the ITA. This

change alters the response to RAI 182, 14.03.06-10. [RIS p5, Logic, seventh bullet]
11 .a DC, ITA, AC

- The existing wording is misleading. The DCD Tier 2 states that Class lE equipment
is sized for LOOP and LOCA, not all plant operating conditions. DCD Section 8.3
states "Any two Class lE trains including the power sources are adequate to supply
the loads required during LOOP and LOCA conditions occurring simultaneously."
This change does not impact the response to RAI 182, 14.03.06-10. [RIS p7,
Consistency, fourth bullet]

11 .a.i: AC
- Change made to reference a report where "analysis" is specified in the ITA. This

change alters the response to RAI 182, 14.03.06-10. [RIS p5, Logic, seventh bullet]
11.b DC, ITA, AC

- Change made to clarify scope of ITAAC. [RIS p7, Consistency, third bullet]
11.b.i: AC
- Change made to reference a report where "analysis" is specified in the ITA. This

change alters the response to RAI 182, 14.03.06-10. [RIS p5, Logic, seventh bullet]
12 DC, ITA, AC

- Change made to clarify scope of ITAAC. [RIS p7, Consistency, third bullet]
12.i: AC
- Change made to reference a report where "analysis" is specified in the ITA. This

change alters the response to RAI 182, 14.03.06-10. [RIS p5, Logic, seventh bullet]
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Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.6.1

Item Explanation/Basis for Change
No.

13 AC
- Editorial change for clarity.

14 ITA
- Analysis added because it is necessary to determine the adequate distance [RIS p5,

Logic, sixth bullet]
AC
- Criteria added. [RIS p5 , Logic, seventh bullet]
- Change made to reference a report where "analysis" is specified in the ITA. [RIS

p5, Logic, seventh bullet]
15 ITA

- Analysis added because it is necessary to determine the adequate distance [RIS p5,
Logic, sixth bullet]

AC
- Criteria added. [RIS p5, Logic, seventh bullet]
- Change made to reference a report where "analysis" is specified in the ITA. [RIS

p5, Logic, seventh bullet]
16 DC, ITA

- Editorial changes
17 No changes
18 18.i: AC

- Clarified acceptance criteria. This change does not impact the response to RAI 182,
14.03.06-6. [RIS p5, Logic, seventh bullet]

- Change made to reference a report where "analysis" is specified in the ITA. This
change alters the response to RAI 182, 14.03.06-10. [RIS p5, Logic, seventh bullet]

18.ii: ITA
- Testing added to confirm that the undervoltage relays operate properly. This change

alters the response to RAI 182, 14.03.06-10. [RIS p5, Logic, sixth bullet]
19 No changes
20.a DC, ITA, AC

- Generic changes to ITAAC for MCR indications to provide clarity and consistency.
[RIS p5, Logic, seventh bullet].

20.b DC, ITA, AC
- New ITAAC added to provide consistency with Design Description. [RIS p7,

Scope, first bullet]
20.c DC, ITA, AC

- New ITAAC added to provide consistency with Design Description. [RIS p7,
Scope, first bullet]

21 ITA, AC
- Inspection and test added to ITA and AC to ensure verification of DC. This change

alters the response to RAI 424, 14.03.06-18. [RIS p5, Logic, sixth bullet]
ITA
- The phrase "Class 1E" added to provided consistency with DC. This change alters

the response to RAI 424, 14.03.06-18. [RIS p7, Consistency, second bullet]
22 No changes
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Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.6.1

Item Explanation/Basis for Change
No.

23 DC, AC
Revised to clarify the intent and to provide the DC/AC in the form of a design
requirement. This change alters the response to RAI 424, 14.03.06-18. [RIS p7,
Scope, first bullet]

24 DC, ITA, AC
- Change to provide consistency with Tier 2 terminology. This change alters the

response to RAI 424, 14.03.06-18. [RIS p3, Nomenclature, second bullet]
25 DC, ITA, AC

- New ITAAC to verify seismic qualification of raceway systems for Class 1E ac
power system cables.

26 DC, ITA, AC
- New ITAAC to verify routing of Class 1E ac electric power cables in raceway

systems for Class 1E ac power system cables.
Figure 2.6.1-1

No changes

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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2.6 ELECTRICAL SYSTEMS US-APWR Design Control Document

2.6 ELECTRICAL SYSTEMS

This section describes the US-APWR electrical systems, with emphasis on the onsite
power system.

The onsite power system is comprised of the alternating current (ac) electric power
system and the direct current (dc) electric power system, each of which is comprised of
a safety-related Class 1E power system and a non safety-related non-Class 1E power
system. The purpose and function of the onsite power system is to provide power to the
plant auxiliary and service loads during all modes of plant operation, including safe
shutdown and accident conditions.

This section addresses the following major systems and equipment, and their key
subsystems:

* AC electric power system

* DC electric power system

* Instrumentation and control (I&C) power supply system

" Emergency power sources (EPSs)

• Alternate ac (AAC) power sources

* Plant lighting systems

• Grounding and lightning protection system

" Electrical penetration assemblies

This section also provides ITAAC for each major system and safety-related support
system.

The US-APWR electric systems as described herein are entirely within the scope of the
certified design unless specifically indicated otherwise.

2.6.1 AC Electric Power Systems

2.6.1.1 Design Description

The ac electric power system includes the following system and components: offsite
transmission system, plant switchyard, main transformer (MT), main generator (MG),
generator load break switch (GLBS), unit auxiliary transformers (UATs), reserve auxiliary
transformers (RATs), station service transformers (SSTs), switchgear, load centers,
motor control centers (MCCs), panel boards, and cables for power, control and
instrumentation. The 6.9kV buses of the onsite Class 1 E ac electric power systems are
supplied from offsite sources through the UATs, RATs or from onsite EPSs. Normal
preferred supply to the Class 1E 6.9kV buses is through the RATs. During SBO, these
buses can be powered from onsite AAC power sources. Sep...ti.n im• "aintained,
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2.6 ELECTRICAL SYSTEMS US-APWR Design Control Document

between these buses for all incoNming circuits. Class 1 E divisional independence is
maintained thFough a1! voltago levels.Class 1 E ac power systems have four independent
redundant divisions, A, B. C and D, corresponding to four divisions of safety-related load
groups except for systems containing two 100% redundant load groups. The two 100% B
load groups are powered from divisions A and D distribution systems identified as Al
and D1. The Al buses can be powered from A or B division power sources, and D1
buses can be powered from D or C division power sources.

1. The functional arrangement of the ac electrical power systems is as described in the
Design Description of Subsection 2.6.1.1 and as shown in onsite elec-tric power
system •nefiguration is depi"ted 9R Figure 2.6.1-1. TablheR 2.•61 1 shows electrical C
and seismic laI-'ction .-- 'of major Class lE ac electrical power diStributin
equipmeRt.

Class 4FE power systems have four idpnetrudntdivision~s, A, B, G and P,
corresponding to four divisions of saft* related load groups except for sys~terne
containing two 100%0 redundant load groups. The two 1900% load groups are powere
from divisions A and P distribution systems identified as Al and Pl. The Al buses can
be powered from A or 8 diVision power sourc~es, and Q! buses can; be poer..eed fro-m D
or G d~iVis~ion power sources.

2. Independence is providedFiaiitained between each division of the four divisions of
the Class 1 E distribution equipment and circuits, and between Class 1 E distribution
equipment and circuits and non-Class 1 E distribution equipment and circuits.

2L.3. Independence between Class 1E electric power distribution equipment and non-
Class 1 E loads is provided by Class 1 E qualified isolation devices. F

34. I'ndA,.epe-ndence is established betwcen each of the fogur division~s of the class 4E
AC electric power system and its associated distribution equipment. -Class 1 E G
electric power distribution equipment of redundant divisions, shown in Table 2.6.1-1,
is located in separate rooms in the reactor building. Areas contaiRnRg Class , H-
power distribution; eq.uipment are designated as vital areas and have controlled

5. Each Class 1E T•e- A -,B, .-C -and DEPSs isa•e located in a separate rooms in the
power source buildings.

6.a The seismic Category I Class 1 E ac electrical power system equipment, identified in F
Table 2.6.1-1. can withstand seismic desiqn basis loads without loss of safety
function.

All Class 1 E equipment and raceway are seismic Categor,' I and qualified for postulated

6.b During all normal m.des of plant operation and accidert honditioes, the Class noE
6.9k-V buses are powered through the RAT-s. If power lhrough#Gm the RATs is not ri V I
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2.6 ELECTRICAL SYSTEMS US-APWR Design Control Document

available, the-each Class 1 E medium voltage buses isafe automatically transferred to
the UATs, if they-aFe-available.

6.c If both offsite power sources are not available, the-each Class 1E medium voltage
bus bises-automatically connects to itsthef respective EPS.

7. For all plant trip conditions, except for a trip due to electrical fault in the MT, MG,
GLBS, UATs orafid associated equipment and circuits, the GLBS opensis-epeied.

7-8. For electrical faults in the MT, MG, GLBS, UATs and associated equipment and
circuits, th,,se .... gu-,ipn;nt and circuits, the MT circuit breaker at the switchyard
opensJ6-epeRed.

9. Deleted

10. The UATs and RATs power sources are sized for worst case loading conditions for
all modes of plant operation and accident conditions.

11.a The Class 1 E distribution equipment and circuits are sized to carry the worst case
load currents, to withstand the maximum fault currents, and to provide minimum

F0-1

design basis voltage at load terminals to support accomplishment of their safety
functions.

11.b The Class 1 E cables are sized considering deratincg due to ambient temoerature

II

FIR-1and raceway loading.

12. The interrupting ratings of the Class 1 E circuit breakers and fuses are adequate for
maximum available fault currents. s-I

13. The MT. UATs. and RATs have their own fire deluae system, oil pit and drain
system.

14. The UATs power feeders are separated from RATs power feeders.

15. The MT and GLBS power feeders are separated from the RATs power feeders.

L
i~Ij

16. The dc control power for Class 1E switchgear and load centers of each division is
supplied from the same division of the dc system.

17. Equipment and circuits of each Class 1E division are uniguelv identified.

18. The Class 1E equipment is protected from sustained deqraded voltage conditions.

19. There is no provision for automatic connection between redundant Class 1 E buses.

Class 1 Ec ac electri distribution system oa'eFcurrent protection is set for proper
GGeFdillateR.

WW
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The poSt fire ~a fo- shutdoeW.n c~ircnuit analysis ensures that one sUccess path of shutdown
SSRC-s rem~ains- frco_ of fire damage.
The potontia! effects 9f ha;rmonicsQ introducod by non linear leads are evaluated for
ieffetsr- ion Class 11E equipm~ent.

20.a Displays of voltage and current of the Class 1E medium voltage buses are
provided in the MCR.

20.b Controls are provided in the MCR and locally to open and close the Class 1E
6.9kV switchgear and 480V load center buses incoming circuit breakers listed in
Table 2.6.1-2.have loc"al and remote con+trol a.n4 status displays in the MGR. SoA
Table 2.6.1 2 for details.

20.c Displays of the Class 1 E 6.9kV switchgear and 480V load center buses incominq
circuit breakers listed in Table 2.6.1-2 are provided in the MCR.

21. Class 1E ac electric distribution system overcurrent protection is set for proper
coordination.

22. The post-fire safe-shutdown circuit analysis ensures that one success path of
shutdown SSCs remains free of fire damaqe.

FEB:]

KI -
LG-Gi1

23. The potential effects on Class 1E equipment of harmonics introduced by non-linear
loads are maintained within requirements.

24-124. The non-segregated busducts/cable buses to Class 1E buses in the T/B
electrical room are segregated into two groups by qualified fire barriers.

25. The raceway systems for Class 1E ac electric power system cables can withstand
seismic design basis loads without loss of safety function.

26. The Class 1 E ac electrical power system cables are routed in raceway systems for
Class 1 E ac power system cables within their respective division.

The C lass 1 E ac power systems are designed to permit periodic inspection and testin;g
at appropriate inteva. s in order to assess system continuis;, availability' and the
cond~it~ion of systemf components. Class 1 E ac power system~s are designed to proyide
the capabilit' to poFfFRm intogra! peoied; testing of 6afeF,' 6ystems.

The connection between the Class IE 6.9kV buses and non Class ,E ,,, power
soures i prvided through tWO isolation devices in 6e~eG, which are1 noFrmally open.

One Classg 1 •E•ciuit breaker is Pro-ided at the Class 1 E 6•.9k OW - itchgear and the othe

is a non Class 14E disconnect switch at the se!ector circuits.

IndepRdence is m;aintained between Class 1E elecric power di6Fribution equip•et

,'and n•on gat,' elated loads by Class lE qualified isolation deis•.

WATcs, RAT-s, SSTs and E-PSs:R are s~ized for worst case loading conditions for all nrmF~al
modes Of plan~t operation;, including safe shutdown anRd accident conditions. The Cla~s

FE i__

LI 1

EIi-
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1 E ditiuinequipment and circuits are sized to carrY the Worst case load currents, to
wi~thr.tanpd the- maN4Mximu fault currents, and to proVide mIinimum design basis voltage at
load terminals for All modes of plant operation and accident conditions. Cables are 6ie
considering their potential derating due to ambient tcmpcraturc and raceway loading.
The interrupting ratingS of the circuit breakers and fuses are adequate formxiu
available fault currents.

The MVT., UAT-6, and RA.Ts have their own fire deluge system, oil pit and drain systemR.

Poawger fbeedderss for t-he RAT-s, UAT-s, EPSs6 andi XAC power soresFer are separated froms
each other. Power feeders forF the MT- and GLBS9 are separated from the RA.TS, EPSs,
and ~AC power courses.

The dEI control power for Class 1 E switchgear and load centers of each division are
supplied from the sa~m~e division of the dc system.

Eauipment and circuits of each Class IF= division are unieuelv identified.

L -PZ-
IQQ

Gviass nl oouinmn r rrccaio uti aearacooa Voitaee Gangalorl.
..... .. . •l--'f .......... r r---•v

~I z1 riere is no prevision for aultomatic connection between red1undan;t GClarss I E buses.

2.6.1.2 Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.6.1-3 describes the ITAAC for the onsite electric power system.
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Table 2.6.1-1 AC Electric Power Systems - Safety-related Equipment
Characteristics

Seismic Class 1E/Qual. for
Equipment Name Category Harsh Environ.

A-Class 1 E 6.9kV Switchgear I Yes/No

B-Class 1 E 6.9kV Switchgear I Yes/No

C-Class 1E 6.9kV Switchgear I Yes/No

D-Class 1E 6.9kV Switchgear I Yes/No

A-RCP Trip Switchgear I Yes/No

B-RCP Trip Switchgear I Yes/No

C-RCP Trip Switchgear I Yes/No

D-RCP Trip Switchgear I Yes/No

A-Class 1 E 480V Load Center I Yes/No

Al-Class 1E 480V Load Center I Yes/No

B-Class 1 E 480V Load Center I Yes/No

C-Class 1 E 480V Load Center I Yes/No

D-Class 1 E 480V Load Center I Yes/No

D1-Class 1 E 480V Load Center I Yes/No

A-Class 1 E Motor Control Center I Yes/No

Al-Class 1 E Motor Control Center I Yes/No

B-Class 1 E Motor Control Center I Yes/No

C-Class 1E Motor Control Center I Yes/No

D-Class 1 E Motor Control Center I Yes/No

D1-Class 1E Motor Control Center I Yes/No
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Table 2.6.1-2 AC Electric Power Systems Equipment Displays and
Control Functions

EquimentNameMCR
Equipment Name Display MCR Control Function

A-Class 1 E 6.9kV Switchgear Yes Yes
(Breaker open/close)

Yes
B-Class 1 E 6.9kV Switchgear Yes Yes

(Breaker open/close)

YesC-Class 1 E 6.9kV Switchgear Yes (es
(Breaker open/close)

Yes

D-Class 1 E 6.9kV Switchgear YesYe
(Breaker open/close)

Yes
A-RCP Trip Switchgear Yes (es

(Breaker open/close)

Yes
B-RCP Trip Switchgear Yes (es

(Breaker open/close)

Yes

C-RCP Trip Switchgear Yes Yes
(Breaker open/close)

Yes

D-RCP Trip Switchgear YesYe
(Breaker open/close)

Yes

A-Class 1 E 480V Load Center Yes (es
(Breaker open/close)

Yes

D1-Class 1 E 480V Load Center Yes (es(Breaker open/close)

A-Class 1 E 480V Load Center Yes oes

Al -lass1 EMoto CotrolCener YseN

C-Class 1 E 480V Load Center Yes No(Breaker open/close)

DI-Class 1 E 480V Load Center YesYe
(Breaker open/close)

A-Class 1 E Motor Control Center Yes NoAl1-Class 1 E Motor Contro Center Yes N

A-Class 1E Motor Control Center Yes No

C-Class 1 E Motor Control Center Yes No

D-Class 1 E Motor Control Center Yes No

D1 -Class I1E Motor Control Center Yes No

Unit Auxiliary Transformer (UAT 1, 2, 3, 4) Yes No

Reserve Auxiliary Transformer (RAT 1, 2, 3, 4) Yes No
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Table 2.6.1-3 AC Electric Power Systems Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet I of 6)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

1 The functional arrangement 1. An inspection of the as-built ac 1. The as-built ac electric
of the ac electric power electric power systems will be power systems conform to
systems is as described in performed. the functional arrangement
the Design Description of as described in the Design
this-Subsection 2.6.1.1 and Description of this
as shown in Figure 2.6.1-1. Subsection 2.6.1.1 and as

shown in Figure 2.6.1-1.

2. Independence is 2. Tests will be performed on the 2. The test signal exists in the
providedw*I4aine as-built Class 1 E and non- as-built Class 1 E division or
between each of the four Class 1 E distribution non-Class 1 E division under
divisions of the Class 1 E equipment and circuits by test.
distribution equipment and providing a test signal in only
circuits, and between Class one division at a time.
1E distribution equipment
and circuits and non-Class
1E distribution equipment
and circuits.

3. Independence -between 3.i Type tests,-and analyses, ora 3.i A report exists and
Class 1 E electric power combination of type test and concludes that Tthe as buit
distribution equipment and analyses will be performed-eo Class 1 E electric power
non-Class 1 E-safety- thp hc built C1;;; 1iE oIlotric distribution equipment is
related loads is poWer dit0rbution .quipmont isolated from the as-built
providedmainai•ed by w to verify the non-Class 1 E-safe-y•rWe4ed
Class 1 E qualified isolation qualification of isolation loads by the Class 1 E
deviceA• ,as to meat RG devices. qualified isolation devices so
4-75. as to meet RG 1.75.

3.ii Inspection will be performed of 3.ii Independence between the
the as-built Class 1 E electric as-built Class 1 E electric
power distribution equipment. power distribution equipment

and non-Class 1 E loads is
Provided by Class 1 E
qualified isolation devices.

4. The Class 1E electric 4. An inspection of the as-built 4. The as-built Class 1E
power distribution Class 1 E electric power electric power distribution
equipment of redundant distribution equipment will be equipment of redundant
divisions, shown in Table performed. divisions, shown in Table
2.6.1-1 is located in 2.6.1-1 is located in the
separate rooms in the separate rooms in the
reactor building. reactor building.

5. Each Class I E EPS is 5. An inspection of the as-built 5. EachT-he as-built eaGh-Class
located in a separate room EPS will be performed. 1 E EPS is located in a
in the power source separate room in the power
buildings. source buildings.
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Table 2.6.1-3 AC Electric Power Systems Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 2 of 6)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

6.a The seismic Category 6.a.i Inspections will be performed 6.a.i The seismic Category I-aeh
/Each of the four divisions to verify that the seismic of the four dW-'isions of the
ef4he Class 1 E acAG Category I as-built Class 1 E ac as-built Class 1 E acAG
electrical power system electrical power system electric power system
equipment, identified in equipment identified in Table equipment, identified in
Table 2.6.1-1, canis 2.6.1-1, is located in a seismic Table 2.6.1-1, is located in a
desigeed to withstand Cateqory I structurethe eaGt9 seismic Category I
seismic design basis loads buildin. structurethe reacteor ,ildiRg.
without loss of safety
function. 6.a.ii Type tests, analysis or a 6.a.ii A report exists and

combination of type tests and concludes The rosultz of t
anad4r-analyses of the-seismic , typo test ..... analy.e
Category I Class 1 E ac eeneeLq that the seismic
electrical power system Category I each-o4te-four
equipment identified in Table di'icsines f the as built
2.6.1-1 will be performed Class 1 E acAG electric
using analytical assumptions, power system equipment
or will be performed under identified in Table 2.6.1-1,
conditions which bound the can withstand seismic
seismic design basis design basis loads without
requirements. loss of safety function.

6.a.iii. Inspection and analysis will 6.a.iii A report exists and
be performed to verify that ef concludes thatE~ah-ofthe
the as-built seismic Category fouFr di-sione of the as-built
I Class 1 E ac electrical power seismic Category I Class
system equipment identified 1 E acAG electric power
in Table 2.6.1-1, including system equipment identified
anchorages, is seismically in Table 2.6.1-1. including
bounded by the tested or anchorage~s is seismically
analyzed conditions, bounded by the tested or

analyzed conditions.

6.b If power through the RATs 6.b A test will be performed to 6.b Each as-built Class 1 E
is not available, each Class verify that each as-built Class medium voltage bus is
1 E medium voltage bus is 1 E medium voltage bus is automatically transferred to
automatically transferred to automatically transferred to the the UAT if power through the
the UATs, if available. UAT upon simulated loss of RATs is not available.

power from the RAT.

6.c If both offsite power 6.c A test will be performed to 6.c Each as-built Class 1 E
sources are not available, verify that each as-built Class medium voltage bus
each Class 1 E medium 1 E medium voltage bus automatically connects to its
voltage bus automatically automatically connects to the respective EPS if both offsite
connects to its respective respective EPS upon power sources are not
EPS. simulated loss of power from available.

the RAT and UAT.
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7. For all plant trip conditions, 7. A test will be performed to 7. For all plant trip conditions,
except for a trip due to verify that the as-built GLBS is except for a trip due to
electrical fault in the MT, opened by a simulated neo- electrical fault in the MT,
MG, GLBS, UATs oraAi4 e.ee#. al fau4t-trip signalr MG, GLBS, UATs oraPA
associated equipment and includiRg a simulated ECCS associated equipment and
circuits, the GLBS opens. aGtuatieA-si§•aI for each plant circuits, the as-built GLBS

trip condition except for a trip opens.
due to an electrical fault in the
MT, MG. GLBS. UATs or
associated equipment and
circuits.
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Table 2.6.1-3 AC Electric Power Systems Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 3 of 6)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

8. For electrical faults in the 8. A test will be performed to verify 8. For electrical faults in the
MT. MG, GLBS, UATs and that the as-built MT circuit MT, MG, GLBS, UATs and
associated equipment and breaker trip signal is actuated associated equipment and
circuits, the MT circuit by a simulated electrical fault circuits, the as-built MT
breaker at the switchyard trip signal for a fault in the MT, circuit breaker at the
opens. MG, GLBS, UATs and switchyard opens.

associated equipment and
circuits.

9. The Class 1 Ei ac. poWer 9. inspections and testing ef the 9. Periodic inspccton aRnd
syctcms are dosignod to as built Class 1E aG pewor teSting of the as built Class
permit appropriate p9ridic syteomi 1 E cc power systeom can
inSPoetion and testing in pe4ewm DOeleted be perform~ed in Order to
order to assess the system assess the system
oontinuity, availability and G9ontinuity, availability and
con~ditn of tho rystem cond~itn of the system
Gem pan.e~tr.De feted G9FAPGef~ets.Deleted

10. The UATs and- RATs; 10.i Analyses will be performed to 10.i A report exists and
SSTs and 912 power verify the UATs and_; RATsý concludes that -the UATs
sources are sized for worst RsTq And power sources and- RATs, SSTs and EPS
case loading conditions for are sized for worst case loading power sources are sized
all modes of plant conditions for all modes of plant for worst case loading
operation and accident operation and accident conditions for all modes of
conditions, conditions, plant operation and

accident conditions.

10.ii Inspections will be performed to 10.ii The ratings of as-built
verify that the ratings of as-built UATs and- RATs,66T
UATs and- RATs, 8T-s and ad EP--8 power sources
EPS power sources meet the bound the size
size requirements determined requirements determined
by the analysis for worst case by the analysis for worst
loading conditions for all modes case loading conditions for
of plant operation and accident all modes of plant
conditions, operation and accident

conditions.
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Table 2.6.1-3 AC Electric Power Systems Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 4 of 6)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

11 .a The Class 1 E distribution 11.a.i Analyses will be performed 11.a.i A report exists and
equipment and circuits are to verify the Class 1 E concludes that tT-he Class
sized to carry the worst distribution equipment and 1 E distribution equipment
case load currents, to circuits are sized to carry the and circuits are sized to
withstand the maximum worst case load currents, to carry the worst case load
fault currents, and to withstand the maximum fault currents, can withstand the
provide minimum design currents, and to provide maximum fault currents,
basis voltage at load minimum design basis and are able to provide
terminals to support voltage at load terminals to minimum design basis
accomolishment of their support accomplishment of voltage at load terminals to
safety functionsfeF-all their safety functionsf-er-a support accomplishment of
mod,, of plant oper.atin mo.deS • f plaRt operation their safety functionsfor-al
and aseident conditios. and- RAscidsnt ARnditions. modcc of plant operation

and accident con~ditioncs.
1 1.a.ii An inspection will be 11.a.ii The ratings of as-built

performed to verify that the Class 1 E distribution
ratings of as-built Class 1 E equipment and circuits
distribution equipment and bound the results of the
circuits bound the results of analysis to carry the worst
the analysis to carry the case load currents, can
worst case load currents, to withstand the maximum
withstand the maximum fault fault currents, and are able
currents, and to provide to provide minimum design
minimum design basis basis voltage at load
voltage at load terminals to terminals to support
support accomplishment of accomplishment of their
their safety functionsfeF-all safety functionsfe"-a
mcdzcs of plant operation modes of plant operation
and- accnid-ent conditions, and- acciden.t con-ditions.

1 1.b The Class 1 E cables are 1 1.b.i As-analysis will be 11.b.i A report exists and
sized considering derating performed to verify the Class concludes that -Tlhe Class
due to ambient 1 E cables are sized 1EE cables are sized
temperature and raceway considering derating due to considering derating due
loading, ambient temperature and to ambient temperature

raceway loading, and raceway loading.

1i.b.ii An4inspection will be 11.b.ii The as-built Class 1 E
performed to verify that the cables' size bound the
as-built Class 1E cables' minimum size determined
size bounds the minimum by the analysis.
size determined by the
analysis.
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Table 2.6.1-3 AC Electric Power Systems Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 5 of 6)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

12. The interrupting ratings of 12.J An analysis will be 12.i A report exists and
the Class 1 E circuit performed to verify concludes that tthe
breakers and fuses are interrupting ratings of the interrupting ratings of the
adequate for maximum Class 1 E circuit breakers Class 1 E circuit breakers
available fault currents. and fuses are adequate for and fuses are adequate for

maximum available fault maximum available fault
currents. currents.

12.ii An inspection will be 12.ii The interrupting ratings of the
performed to verify the as-built Class 1 E circuit
interrupting ratings of the breakers and fuses bound
Class 1 E circuit breakers the requirements of the
and fuses bound the analysis for maximum
requirements of the analysis available fault currents.
for maximum available fault
currents.

13. The MT, UATs, and RATs 13. An inspection of the as-built 13. The as-built MT, UATs, and
have their own fire deluge fire deluge system, oil pit and RATs each have their own
system, oil pit and drain drain system for the MT, fire deluge system, oil pit
system. UATs, and RATs will be and drain system.

performed.

14. The UATs power feeders 14. A-ilnspection and analysis of 14. A report exists and
are separated from RATs the as-built UATs power concludes that lthe as-built
power feeders. feeders and the as-built RATs UATs power feeders are

power feeders will be separated from the as-built
performed. RATs power feeders by

distance or physical barriers
so as to minimize, to the
extend practical, the
likelihood of their
simultaneous failure under
design basis conditions.

15. The MT and GLBS power 15. Ap-,/nspection and analysis of 15. A report exists and
feeders are separated from the as-built MT, GLBS and concludes that lthe as-built
the RATs power feeders. RATs will be performed. MT and GLBS power

feeders are separated from
the as-built RATs power
feeders by distance or
Physical barriers so as to
minimize, to the extend
practical. the likelihood of
their simultaneous failure
under design basis
conditions.

16. The dc control power for 16. An inspection of the as-built dc 16. The dc control power for as-
Class 1 E switchgear and control power source of the built Class 1 E switchgear
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load centers of each Class 1 E switchgear and load and load centers of each
division isar:e supplied from centers will be performed. division isafe supplied from
the same division of the dc the same division of the dc
system. system.

17. Equipment and circuits of 17. An inspection of the as-built 17. The as-built equipment and
each Class 1 E division are equipment and circuits of each circuits of each Class 1 E
uniquely identified. Class 1 E division will be division are uniquely

performed. identified.
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Table 2.6.1-3 AC Electric Power Systems Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 6 of 6)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

18. The Class 1E equipment is 18.i An analysis will be performed 18.i A report exists and
protected from sustained to verify the Class 1 E concludes that lhe Class
degraded voltage equipment is protected from 1E equipment is protected
conditions, sustained degraded voltages from sustained degraded

conditions, voltage conditions by
degraded voltage relays.

18.ii AnAinspection and test will be 18.ii The as-built protection
performed to verify -the as-built system bounds the result of
protection system bounds the analysis for Class 1 E
result of analysis for Class 1 E equipment protection from
equipment protection from sustained degraded voltages
sustained degraded voltages conditions.
conditions.

19. There is no provision for 19. An inspection of the as-built 19. There is no provision for
automatic connection Class 1 E buses will be automatic connection
between redundant Class performed. between redundant as-built
1E buses. Class 1 E buses.

20.a Displays ofme voltage and 20.a An-4/nspection will be 20.a Displays of-Phe voltage and
current of the Class 1 E performed for retrievability of current of the Class 1 E
medium voltage buses are the voltage and current medium voltage buses can
provideddipi4ayed in the displays of Class 1 E medium be retrieved rec displayed in
MCR. voltage buses in the ef-the-a - the as-built MCR.

buaift-MCI R •lb p~em.

20.b Controls are provided in 20.b Tests will be performed on the 20.b Controls in the as-built MCR
the MCR and locally to as-built Class IE 6.9kV and locally open and close
open and close the Class switchgear and 480V load the as-built Class 1 E 6.9kV
1 E 6.9kV switchgear and center buses incoming circuit switchgear and 480V load
480V load center buses breakers listed in Table 2.6.1-2 center buses incoming circuit
incoming circuit breakers using controls in the as-built breakers listed in Table
listed in Table 2.6.1-2. MCR and locally. 2.6.1-2.

20.c Displays of the Class 1 E 20.c Inspection will be performed 20.c Displays of Class 1 E 6.9kV
6.9kV switchgear and 480V for retrievability of displays of switchgear and 480V load
load center buses incoming Class 1 E 6.9kV switchgear center buses incoming circuit
circuit breakers listed in and 480V load center buses breakers listed in Table
Table 2.6.1-2 are provided incoming circuit breakers listed 2.6.1-2 can be retrieved in
in the MCR. in Table 2.6.1-2 in the MCR. the as-built MCR.

21. Class 1E ac electric 21.j Analyses of Class 1E ac 21.i A report exists and
distribution system electrical distribution system concludes that the as-built
overcurrent protection is overcurrent protection will be Class 1 E ac electric
set for proper coordination, performed to verify proper distribution system

coordination. overcurrent protection is set
for proper coordination.

21Aii Inspection and test will be 21.ii The as-built Class 1E ac
performed of the Class 1 E ac electrical distribution system
electrical distribution system to overcurrent protection
verify that the as-built system bounds the results of
overcurrent protection system the analysis for proper
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bounds the results of the coordination.
analysis for proper
coordination.

22. The post-fire safe- 22. Analyses of post fire safe 22. A report exists and
shutdown circuit analysis shutdown circuit analysis and concludes that the post-fire
ensures that one success supporting breaker safe-shutdown circuit
path of shutdown SSCs coordination will be performed. analysis ensures that one
remains free of fire success path of shutdown
damage. SSCs remains free of fire

damage.

23. The potential effects on 23. Analyses will be performed to 23. A report exists and
Class 1 E equipment of determine the potential effects concludes that the potential
harmonics introduced by on CGlass 1 E equipment of effects on Class 1 E
non-linear loads are harmonics introduced by non- equipment of harmonics
evuA,-ted for cffecGt on linear loads, introduced by non-linear
Class 1 Equipmontare loads are maintained within
maintained within requirementsde-aet
requirements. ad,..ely affect C lace 1,-

eqwOe4.

24. The non-segregated 24. An inspection will be 24. The as-built non-segregated
busducts/cable buses to performed of the as-built non- busducts/cable buses to
Class 1 E saf-e -buses in segregated busducts/cable Class 1 Esrfety buses in the
the TIB electrical room are buses to Class 1Eeeety buses T/B electrical room are
segregated into two groups in the TIB electrical room. segregated into two groups
by qualified fire barriers, by qualified fire barriers.

25. The raceway systems for 25.i Inspections will be performed 25.i The as-built raceway
Class 1 E ac electric oower to verify that the as-built systems for Class 1 E ac
system cables can raceway systems for Class 1 E electric power system cables
withstand seismic design ac electric Power system are supported by a seismic
basis loads without loss of cables are supported by a Category I structure(s).
safety function. seismic Category I

structure(s).

25.ii Analysis of the raceway 25.ii A report exists and
concludes that the racewaysystems for Class 1 E ac ssesfrCas1Ea

electric power system cables systems for Class 1E ac

will be performed using electric power system cables

analytical assumptions which can withstand seismic
bound the seismic design design basis loads withoutbasis requirementsi loss of safety function.

25.iii. Inspection and analysis will be 25.iii A report exists and

performed to verify that the as- concludes that the as-built

built raceway systems for raceway systems for Class
Class 1 E ac electric power 1 E ac electric power system

system cables are seismically cables are seismically
bounded by the analyzedbounded by the analyzedcodtns

conditions. conditions.

26 The Class 1 E ac electrical 26 An inspection of the as-built 26 The as-built Class 1 E ac
power system cables are Class 1 E ac electrical power electrical Power system
routed in raceway systems system cables routing will be cables are routed in raceway
for Class 1 E ac electric performed. systems for Class 1 E ac
power system cables within power system cables within
their respective division, their respective division.
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Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.6.2

Item [Explanation/Basis for Change

Design Description 2.6.2
A Editorial corrections. Text was relocated to introduction paragraph. See item L.
B Reworded to be consistent with functional description DC.
C Note 1. Environmental qualification (EQ) of equipment addressed in individual system

ITAAC. No EQ (i.e. harsh environment) requirements for equipment in Table 2.6.2-1
and no EQ ITAAC in Table 2.6.2-2.

D Note I
E Notes I and 2. See item H.
F Notes 1 and 2. See item M.
G Note I
H Notes 1 and 2. See item E.
I Note I
J Notes 1 and 2. See item M.
K Notes 1 and 2. See item M.
L Text was relocated to introduction paragraph. See item A
M Notes I and 2. See items F, J, and K.
N Text deleted. See ITAAC Table 2.6.2-2, item #10.
0 Note I
P Note 1
Q Note I
R Note I
S Editorial
T Notes 1 and 2. See item U.
U Design Description added to be consistent with DC.
Table 2.6.2-1

No changes
ITAAC Table 2.6.2-2
1 DC, AC

- Editorial changes
2 DC, ITA, AC

- Generic changes made to seismic ITAAC to provide clarity and consistency. This
change alters the response to RAI 182, 14.03.06-8. [RIS p5, Logic, seventh bullet]

3 DC, 3.i ITA, 3.i AC
- Editorial correction.
3.i: AC
- Change made to reference a report where "analysis" is specified in the ITA. This

change alters the response to RAI 182, 14.03.06-6. [RIS p5, Logic, seventh bullet]
3.ii: ITA, AC
- Correct typographical error.

4 DC, ITA
- Change made to convey the intent of the DC. Change does not impact the

response to RAI 182, 14.03.06-7. [RIS p5, Logic, sixth bullet]

Draft I



Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.6.2

Item
No.

Explanation/Basis for Change

1*
5 DC

- The term "non-safety related" is replaced by "non-Class lE" to make consistent
with terminology used in Tier 2, Section 8.3. [RIS p3, Nomenclature, second bullet]

- The reference to Regulatory Guide 1.75 is deleted in the DC to make consistent with
similar Design Description in 2.6.1, and to follow SRP Section 14.3 guidance and
DCD Tier 2, Section 14.3 which specify that Tier I should minimize references to
codes and standards. In this case a standard is endorsed by RG 1.75. This change
alters part of the response to RAI 80, 09.05.03-8. [RIS p7 , Consistency, third bullet]

ITA
- Change to require more appropriate test and verification method for isolation

devices. [RIS p5, Logic, sixth bullet]
- Change made to provide consistency with the corresponding DC. This change alters

the response to RAI 80, 09.05.03-8. [RIS p7, Consistency, second bullet]
5.i AC
- Change made to reference a report where "analysis" is specified in the ITA. This

change does not impact the response to RAI 80, 09.05.03-8. [RIS p5, Logic, seventh
bullet]

- Change made to provide consistency with the corresponding DC. This change does
not impact the response to RAI 80, 09.05.03-8. [RIS p7, Consistency, second bullet]

5.ii AC
- Change to provide consistency with revised ITA. [RIS p5, Logic, sixth bullet]

6 DC, ITA, AC
- Revised to make consistent with Tier 2, Section 8.3.2 wording. This change alters

the response to RAI 182, 14.03.06-10. [RIS p7, Consistency, fourth bullet]
AC
- Change made to reference a report where "analysis" is specified in the ITA. This

change alters the response to RAI 182, 14.03.06-6. [RIS p5 , Logic, seventh bullet]
7 DC, ITA, AC

- Generic changes made to ITAAC for MCR indication for clarity and consistency.
Added displays to ITAAC to be consistent with Design Description. Change alters
the response to RAI 182, 14.03.06-6. [RIS p5, Logic, seventh bullet]

8 DC, AC
- Change made to provide clarity. [RIS p7 , Scope, first bullet]

9 No changes
10 DC, ITA, AC

- ITAAC deleted because it is redundant to ITAAC in Table 2.12-1.
11 DC, ITA, AC

- Change made to clarify scope of ITAAC. Change does not impact the response to
RAI 182, 14.03.06-13. [RIS p7, Scope, first bullet]

AC
- Change made to reference a report where "analysis" is specified in the ITA. This

change alters the response to RAI 182, 14.03.06-6. [RIS p5, Logic, seventh bullet]
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Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.6.2

Item Explanation/Basis for Change
No.

12 DC, ITA, AC
- Note 1. Change does not impact the response to RAI 182, 14.03.06-10. [RIS p7,

Consistency, third bullet]
AC
- Change made to reference a report where "analysis" is specified in the ITA. This

change alters the response to RAI 182, 14.03.06-6. [RIS p5, Logic, seventh bullet]
13 13.i: AC

- Change made to reference a report where "analysis" is specified in the ITA. This
change alters the response to RAI 182, 14.03.06-12. [RIS p5, Logic, seventh bullet]

13.ii: AC
- Change made to provide consistency with the DC. This change alters the response

to RAI 182, 14.03.06-12. [RIS p7, Consistency, second bullet]
14 DC, ITA, AC

- The term "safety related" is replaced by "Class 1E" to make consistent with
terminology used in Tier 2, Section 8.3. Change does not impact the response to
RAI 182, 14.03.06-6. [RMS p3, Nomenclature, second bullet]

AC
- Change made to reference a report where "analysis" is specified in the ITA. This

change alters the response to RAI 182, 14.03.06-6. [RIS p5, Logic, seventh bullet]
15 DC, ITA, AC

- Editorial clarification.
16 DC, ITA, AC

- Existing DC wording was confusing. Change made to provide consistency with the
Design Description. Cable identification is addressed in ITAAC #15. [RIS p7,
Consistency, third bullet]

17 DC, ITA, AC
- New ITAAC added to address seismic qualification of raceway systems for Class

lE dc power cables.
Figure 2.6.2-1

I No changes

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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2.6.2 DC Power Systems

2.6.2.1 Design Description

The onsite dc power systems include independent Class 1E, and non-Class 1E dc
power systems. Each Class 1 E and non-Class 1 E dc power system is provided with its
own battery, battery charger, switchboard and associated power distribution equipment.
Class 1 E dc power systems have four independent redundant divisions A, B, C and D,
corresponding to four divisions of safety load groups, except for systems containing two
100% redundant load groups. The two 100% load groups are powered basical45-from
divisions A and D distribution systems identified as Al and D1. The Al switchboard bus
can be connected to the A or B division switchboard bus, and the D1 switchboard bus
can be connected to the D or C division switchboard bus. The Class 1E dc power
system is provided with the following alarms and displays in the MCR:

* Switchboard bus voltage and battery current displays

* DC system ground fault alarm

o Battery charger output voltage low alarm

, Battery charger ac input failure alarm

* Battery charger dc output failure alarm

* Battery circuit breaker/disconnect switch open alarm

* Battery charger circuit breaker open alarm

* Battery test circuit breaker closed alarm

• Battery charger common failureltrouble alarm

1. The functional arrangement of the dc electric power systems is as described in the
Desian Description of Subsection 2.6.2.1 and as shown in Figure 2.6.2-lT-he-dG
noowevr svrdam confn-tarafion ts snown on imiaure 2 ki.;4

2. The seismic Category I Class 1E dc power supply system equipment, identified in
Table 2.6.2-1, can withstand seismic design basis loads without loss of safety
functionAll Class 1 E do power system equipment iS class,•ified ,eirMi, -ategO,' . and
qualified forF postulated enWviromnalA conditions. Table 2.6.2 1 shows olocGtrical and
seismic claSsiuficain of mjrCs 1Edo power 6ystem equipmen-t.

3. The Class 1 E batteries have enough capacity to carry the worst case load profile for
a duration of two hours assuming their chargers are unavailable.

Tho CIlas IE: bate•ry chargeFr have onough capacity to caFrry the contiRnuou doG System

loads and charge the associated batter; (which has undergon.e a design basis
discharge) to n01 Of its oll capacitY Within twenty four hours.

4. Independence is provided between each of the four divisions of the Class 1E do
power system distribution equipment and circuits. and between Class 1E dc power
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system distribution equipment and circuits and non-Class 1E dc power system
distribution equipment and circuits.

3.5. Independence is maintained between Class 1E dc power system distribution
equipment and non-Class 1 Eeafe-.elated dc loads is provided by Class 1E
qualified isolation devices.

6. Each Class 1 E battery charger has enough capacity to supply the normal dc loads of
the associated 125V dc switchboard bus and charge the associated battery from the
desian minimum charqe to 95% of its full capacity within twenty-four hours.

Eal

4J7. Alarms and displays identified in Subsection 2.6.2.1 are provided in the
IF

MIVIC .iR mR Fn:t inNUr MAIVt-M toiact RiRa eerccc atu9n n
status on•ditio;s.

I . . . .__ _ _

ED
678. Each redundant division of Class 1 E battery is located in a separate battery room.

&9. The Class 1 E dc switchboard and battery charaer of each division are located in
separate rooms.

10. Deleted

0 - - - - - - - - xL!t lv i == tus !ow= r 1.1L e __1 nroviuea :!, 7-Ut -oiwn -irm ..... iei is ei
the IVIR:

P GC system ground fault alarm

* Batte: ch~arue~r autaiut voltaae loM. alarm;
am • • m I

gattor Gnargor ac input taiurealaFrm
Batter: chargor dGeoutput fai!Uro alaFrm

B 3atter, cFircut ireakd•-•rs connect switch open alaFrm

Batter; chargor circuit broak8r open alarmA
Battery test circuit breaker closed Walar

0 Laer = riwu eumninuu~ooui~
V

Independence is established between earh of the four divisions of the Glass IlE dc
poW8r supplY system and it6 associate~d dsrbto equipmnent. The Class 1 Fm dc power
system equipm~ent is located in separate rooms in the PS/B and RIB.

Areaa Gentaininq Class 1r EI dcpoWer system distribution equipm~ent are designated as,
Vital areas and have conroll1ed access-.

11. The Class 1 E dc power distribution system ,cables are sized to carry required load
currents and to provide minimum design basis voltage at load terminals, considering
derating due to ambient temperature and raceway loading.

Eli1
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7--.12. The Class 1E dc system circuit breakers and fuses are sized to supply their load
requirements.

8-13. The main circuit protection device in the switchboard of each of the four Class 1E
dc power divisions has selective coordination with downstream protective devices.

Q.14. The Class 1E dc power system operating voltage range at the terminals of the
Class 1E equipment is within the equipment's voltage limitis 108V to !40V at the

15. The E-equipment and circuits of each division of the Class 1 E do power systems are
uniquely identified.

4-016. The Class 1E dc power cables are routed in raceway systems for Class 1E dc
power cablese.i.mic Catog•oy . rIaceway within their respective division.

17. The raceway systems for Class 1E dc Dower cables can withstand seismic desian

F1I

basis loads without loss of safety function.

2.6.2.2 Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.6.2-2 describes the ITAAC for the non-Class 1 E dc power systems.

Tier I 2.6-3 Draft to Revision 3_2 1
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Table 2.6.2-1 DC Power System Equipment Characteristics

Seismic Class 1E/Qual. for
Equipment Name Category Harsh Environ.

A-Class 1 E Battery I Yes/No

B-Class 1 E Battery I Yes/No

C-Class 1E Battery I Yes/No

D-Class 1E Battery I Yes/No

A-Class 1 E Battery Charger I Yes/No

B-Class 1 E Battery Charger I Yes/No

C-Class 1E Battery Charger I Yes/No

D-Class 1 E Battery Charger I Yes/No

A-Class 1E DC Switchboard I Yes/No

B-Class 1E DC Switchboard I Yes/No

C-Class 1 E DC Switchboard I Yes/No

D-Class 1 E DC Switchboard I Yes/No

Al-Class 1E DC Switchboard I Yes/No

D1-Class 1E DC Switchboard I Yes/No

A-Class 1E MOV Inverter 1 Yes/No

A-Class 1 E MOV Inverter 2 Yes/No

B-Class 1E MOV Inverter I Yes/No

C-Class 1E MOV Inverter I Yes/No

D-Class 1E MOV Inverter 1 1 Yes/No

D-Class 1 E MOV Inverter 2 1 Yes/No

A-Class 1E MOV Control Center 1 1 Yes/No

A-Class 1 E MOV Control Center 2 I Yes/No

B-Class 1 E MOV Control Center I Yes/No

C-Class 1E MOV Control Center I Yes/No

D-Class 1 E MOV Control Center 1 1 Yes/No

D-Class 1 E MOV Control Center 2 1 Yes/No
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Table 2.6.2-2 DC Power Systems Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet I of 4)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

1 The functional arrangement 1. An inspection of the 1. The as-built dc power
of the dc electric power functional arrangement of systems conform to the
systems is as described in the as-built dc electric power functional arrangement as
the Design Description of iA systems will be performed. described in the Design
t4e-Subsection 2.6.2.1 and Description o IFthi

as shown in Figure 2.6,2-1. Subsection 2.6.2.1 and as
shown in Figure 2.6.2-1.

2. The seismic Category lEaoh 2.i Inspections will be 2.i The seismic Category
of the four divisions of Class performed to verify that the lEach of the feou di.i..• no
1E dc power supply system seismic Category I as-built ef as-built Class 1E dc
equipment, identified in Class 1E dc Power supply power supply system
Table 2.6.2-1, canae _system equipment identified equipment identified in
desigedto withstand in Table 2.6.2-1 is located in Table 2.6.2-1 is located in
seismic design basis loads a seismic Category I a seismic Category I
without loss of safety structureth PS/B and structureth. PSB and PA.
function. 2.ii Type tests, analyses or a 2.ii A report exists and

combination of tyoe tests concludes that the seismic
and-a~4fLo analyses of Cateqory lThe -s,-its-ef
seismic Category It" Class the type toots a
1 E do power suoply system an•al AG c.nclude that
equipment identified in each of the four deiv:scns
Table 2.6.2-1 will be of Class 1E dc power
performed using analytical supply system equipment
assumptions, or will be identified in Table 2.6.2-1
performed under conditions can withstand seismic
which bound the seismic design basis loads without
design basis requirements. loss of safety function.

2.iii Insoections and analysesA, 2.iii A report exists and
GpeGti will be performed concludes that earh- e the

to verify that Oe-the as-built four di..0i•,drin as-built
seismic Category I Class 1E seismic Category I Class
dc power supply system_ 1 E dc power supply
equipment identified in system equipment
Table 2.6,2-1. including identified in Table 2.6.2-1.
anchorages. is seismically including anchorages. is
bounded by the tested or seismically bounded by the
analyzed conditions. tested or analyzed

conditions.
3. The Class 1E batteries have 3.i An analysis will be 3.i A report exists and

enough capacity to carry the performed to verify Class 1 E concludes that T-the Class
worst case load profile for a batteries have enough 1 E batteries have enough
duration of two hours capacity to carry the worst capacity to carry the worst
assuming chargers are case load profile for a case load profile for a
unavailable, duration of two hours duration of two hours

assuming chargers are assuming chargers are
unavailable. unavailable.
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3.ii An inspection will be 3.ii The rating of the as-built
performed to verify that the Class 1 E batteries bounds
rating of the as-built Class the rating of the analysis.
1 E batteries bounds the
rating of the analysis.

Tier I 2.6-6 Draft to Revision 32-
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Table 2.6.2-2 DC Power Systems Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 2 of 4)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

4. Independence is 4. Tests will be performed on 4. The test signal exists in the
providedcma4ai*ed the as-built Class 1E and as-built Class 1E division
between each of the four non-Class 1 E dc power or non-Class 1 E division
divisions of the Class 1 E dc system distribution under test.
power system distribution equipment and circuits by
equipment and circuits, and providing a test signal in
between Class 1E dc power only one division at a time.
system distribution
equipment and circuits and
non-Class 1 E dc power
system distribution
equipment and circuits.

5. Independence between 5.i T-pe :tests-and analyses, 5.J A report exists and
Class 1 E dc power system or a combination of type concludes that rthe as-
distribution equipment and tests and analyses will be bu4t-Class 1 E dc power
non-Class 1 E-safet-relaed performed en-the as-bu l4 system distribution
loads is providedmawtakned Class 1 E do p.w.r system equipment is isolated from
by Class 1 E qualified ditribution;" .quipmon.,t Will the as-built non-Class 1 E
isolation devices-se-as-to I _ _,_dte saf' r-elated loads by the
meet-RG-4-._. qualification of isolation Class 1 E qualified isolation

devices, devices so as to meet RG
1.75.

5.ii Inspection will be performed 5ii Independence between
of the as-built Class 1E dc the as-built Class 1E dc
power system distribution power system distribution
equipment equipment and non-Class

1 E loads is provided by
Class 1 E qualified isolation
devices.

6. EachT-he Class 1E battery 6.i An analysis will be 6.i A report exists and
chargers hase enough performed to verify eachtOe concludes that eachT-he
capacity to supply the Class 1E battery chargers Class 1E battery chargers
normal dc loads of the hase enough capacity to hasve enough capacity to
associated 125V dc supply the normal dc loads supply the normal dc loads
switchboard busea-t•he of the associated 125V dc of the associated 125V dc
con..tinuos d.. yStem , loads switchboard bu te.GaF.y the switchboard bus Ga fmy4he
and charge the associated cn-^-ti•nuou. d' systems con..tinuiu m; do, systems
battery from the desiqn leads and charge the leads and charge the
minimum charqe.(whi• h has associated battery from the associated battery from
underFgoe design basis desiqn minimum charqe the desiqn minimum
diseharge) to 95% of its full (which has undergone charqe-.wh4G...a,.
capacity within twenty-four de"ign basis disoharge) to undeFrgoe design basis
hours. 95% of its full capacity drGhamre) to 95% of its full

within twenty-four hours. capacity within twenty-four
hours.

6.ii An inspection will be 6.ii The ratings of the as-built
performed to verify that the Class 1 E battery chargers
ratings of the as-built Class bound the ratings of the
1 E battery chargers bound analysis.
the ratings of the analysis.
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7. Alarms and displays 7. InspectionA-test will be 7. The results of the test
identified in Subsection performed for retrievability con da that the-aAlarms
2.6.2.1 are provided in the of te.ve~ify that alarms and and displays identified in
MCRTho .. a..r ... nia.. in displays identified in Subsection 2.6.2.1 can be
MCR to indicate Class lE Subsection 2.6.2.1 in the retrieved-initiate in the as-
system malfunctione and MCR initi.ate in tho as built built MCR R-to4dinate-the

stte odiinsACR to indicnat tha a builWt as built Glass 4E system
clase-4IS-system ~ malfunctionsA and status
'mialURGnconS and1 6tatus GfdtG
GGAG44tGA.__

8. Each redundant division of 8. An inspection of each as- 8. Each redundant division of
Class 1 E battery is located built Class 1 E battery will be as-built Class 1 E battery is
in a separate battery rooms. performed. located in a separate

battery rooms.
9. The Class 1 E dc 9. An inspection of the as-built 9. The as-built Class 1 E dc

switchboard and battery Class 1 E dc switchboard switchboard and battery
charger of each division are and battery charger will be charger of each division
located in separate rooms. performed. are located in separate

I _rooms.
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Table 2.6.2-2 DC Power Systems Inspections, Tests, Analyses, and

Acceptance Criteria (Sheet 3 of 4)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

10. The arFeas contaning Class 10. An inspection of tho as built 10. The as ilt areas
1 E5 dc power SyStem ara otiGClass 1E- containing Glass 1 E dG
ditributio oquipmonRt are dG poere Syst9M distribuio powor cyQtom distributioW-1-nG
desi@nated as v'ital areAs eqimn will designated
and h'- co, nntroplld te4eme4.Deleted as ,-irtal areas and have
aGeess. Deleted controlled acceP. Deleted

11. The Class 1 E dc power 11Ji An analysis will be 11.i A report exists and
distribution system cables performed to verify the concludes that Tlthe Class
are sized to carry required Class 1 E dc power 1 E dc power distribution
load currents and to provide distribution system cables system cables are sized to
minimum design basis are sized to carry required carry required load
voltage at load terminals load currents and to provide currents and to provide
considering derating due to minimum design basis minimum design basis
ambient temperature and voltage at load terminals voltage at load terminals
raceway loading, considering derating due to considering derating due

ambient temperature and to ambient temperature
raceway loading, and raceway loading.

11.ii An inspection will be 11.ii The as-built Class 1E dc
performed to verify the size power distribution system
of as-built Class 1 E dc cables are sized to bound
power distribution system the minimum sizes
cables installed bound the determined by the
minimum size required by analysis.
the analysis.

12. The Class lE dc system 12.i An analysis will be 12.i A report exists and
equfpm,•-, circuit breakers performed to verify the concludes that lthe Class
and fuses are sized to Class 1 E dc system 1 E dc system eiipmeit,
supply their load eq4upment,-circuit breakers circuit breakers and fuses
requirements. and fuses are sized to are sized to supply their

supply their load load requirements.
requirements.

12.ii An inspection will be 12.ii The ratings of the as-built
performed to verify that the Class 1 E dc system
ratings of the as-built Class ef•.ef4R,. circuit breakers
1 E dc system equipment, and fuses bound the size
circuit breakers and fuses requirements of the
bound the size requirements analysis.
of the analysis.

13. The main circuit protection 13.i An analysis will be 13.i A report exists and
device in the switchboard of performed to verify the main concludes that :ithe main
each of the four Class 1E dc circuit protection devices circuit protection device in
power divisions- has have selective coordination the switchboard of each of
selective coordination with with the downstream the four Class 1 E dc power
downstream protective protective devices, divisions, has selective
devices, coordination with the

downstream protective
devices.
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13.ii An inspection of the as-built 13.ii The as-built main circuit
main circuit protection protection devices in the
devices in the as-built as-built switchboard of
switchboards will be each of the four Class 1 E
performed. dc power divisions is-are

the same as thatthese
used in the coordination
analysis.
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Table 2.6.2-2 DC Power Systems Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 4 of 4)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

14. The Class 1 E d cpower 14. An analysis will be 14. A report exists and
system operating voltage performed to verify the concludes thatTheA esm4t
range at the terminals of the Class 1 E dc cower system .f the analycic con"lude
Class 1 Esa•l^e 'r•eted operating voltage range at that the Class 1 E dc power
equipment is within the the terminals of the Class system operating voltage
equipment's voltage limit. 1 E&a• ..y4elated equipment. range at the terminals of

the Class 1E equipment is
within the voltage limit of
the as-built Class
1 Esafet-felaed
equipment.

15. The equipment and circuits 15. An inspection of the as-built 15. The as-built equipment
of each division of the Class equipment and circuits of and circuits of each
1 E dc cower systems are each division of the Class division of the Class 1 E dc
uniquely identified. 1 E d cower systems will be cower systems are

performed. uniquely identified.
16. The Class 1E dc power 16. An inspection of the as-built 16. The as-built Class 1E dc

cables are routed in Class 1 E dc cower cables cower cables are routed in
raceway systems for Class routing will be performed. raceway systems for Class
1 E dc power cables within 1 E dc cower cables within
their respective divisions their respective division
through seismic Categoery• through the seiic
s-truc-Aturec and the sables Catogery 1 structuere and
and raceways arc identified the cables and racoways
the same as their: respective -r idontified the smea
Class 14E division, their rocpeetiye Cl1as-s I S

divises.
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F F

17. The raceway systems for
Class 1 E dc power cables
can withstand seismic
design basis loads without
loss of safety function.

17.i Inspections will be
performed to verify that the
as-built raceway systems for
Class 1 E dc power system
cables are supported by a
seismic Category I
structure(s).

17.ii Analysis of the raceway
systems for Class 1 E dc
power cables will be
performed using analytical
assumptions which bound
the seismic design basis
requirements.

17.iii. Inspection and analysis will
be performed to verify that
the as-built raceway
systems for Class 1 E dc
power cables are
seismically bounded by the
analyzed conditions.

17.i The as-built raceway
systems for Class 1 E dc
power cables are
supported by a seismic
Category I structure(s).

17.ii A report exists and
concludes that the
raceway systems for Class
1 E dc power cables can
withstand seismic design
basis loads without loss of
safety function.

17.iii A report exists and
concludes that the as-built
raceway systems for Class
1 E dc power cables are
seismically bounded by the
analyzed conditions.

~I. --
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Figure 2.6.2-1 DC Power Systems
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Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.6.3

Item Explanation/Basis for Change
No.

Design Description 2.6.3
A New introductory paragraph added for consistency with other sections. Text is

consistent with Tier 2, section 8.3.1.1.6.
B MCR indications added to be consistent with DC ITAAC #14. Indications are described

in Tier 2, Section 8.3.1.1.6.
C Note I
D Note 2. See item L.
E Note 1. Environmental qualification (EQ) of equipment addressed in individual system

ITAAC. No EQ (i.e. harsh environment) requirements for equipment in Table 2.6.3-1
and no EQ ITAAC in Table 2.6.3-3.

F First sentence was relocated (see item H) and revised per Note 1. Second sentence
revised per Note 1. These changes alter the response to RAI 182, 14.03.06-6.

G Deleted because it is redundant to Tier I section 2.12 and ITAAC in Table 2.12-1.
H Notes 1 and 2. See item F.
I Notes I and 2. See item P.
J Note 1. This change does not impact the response to RAI 182, 14.03.06-11.
K Note I
L Note 2. See item D.
M Note I
N Note I
0 Notes 1 and 2. See item R.
P Notes 1 and 2. See item I.
Q Note I
R Notes 1 and 2. See item 0.
Table 2.6.3-1

No changes
Table 2.6.3-2

No changes
ITAAC Table 2.6.3-3
1 Editorial changes.
2 2.iITA

- Editorial change.
2.i: AC
- Change made to reference a report where "analysis" is specified in the ITA. This

change alters the response to RAI 182, 14.03.06-6, but does not impact the response
to RAI 182, 14.03.06-10. [RIS p5, Logic, seventh bullet]

3 DC, ITA, AC
- Generic changes made to seismic ITAAC to provide clarity and consistency. This

change alters the response to RAI 182, 14.03.06-8. [RIS p5, Logic, seventh bullet]
4 DC, ITA, AC

- ITAAC deleted because it is redundant to ITAAC in Table 2.12-1 #10A.
5 No changes

Draft I



Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.6.3

Item Explanation/Basis for Change
No.

6 DC, ITA
- Change made to convey the intent of the DC. Change does not impact the

responses to RAI 182, 14.03.06-7 or RAI 193, 14.03.04-23. [RIS p5, Logic, sixth
bullet]

7 DC, AC
- The term "non-safety related" is replaced by "non-Class lE" to make consistent

with terminology used in Tier 2, Section 8.3. [RIS p3, Nomenclature, second bullet]
ITA
- Change to require more appropriate type test/analyses and verification method for

isolation devices. [RIS p5, Logic, sixth bullet]
7.i AC
- Change made to reference a report where "analysis" is specified in the ITA.[RIS p5,

Logic, seventh bullet]
- Change made to add acceptance criteria. [RIS p7, Consistency, second bullet]
7.ii AC
- Change to provide consistency with revised ITA. [RIS p5, Logic, sixth bullet]

8 DC. ITA, AC
- Change made to clarify intent of DC and provide consistency with Tier 2. This

change alters the responses to RAI 182, 14.03.06-11 and RAI 182, 14.03.06-6. [RIS
p7, Consistency, second bullet]

AC
- Change made to not reference a report where "analysis" is not specified in the ITA.

This change alters the responses to RAI 182, 14.03.06-11 and RAI 182, 14.03.06-6.
[RIS p5, Logic, seventh bullet]

9 AC
- Change made to not reference a report where "analysis" is not specified in the ITA.

This change alters the response to RAI 182, 14.03.06-6. [RIS p5, Logic, seventh
bullet]

10 DC, ITA, AC
- ITAAC deleted because it is redundant to ITAAC #2.i and #2.ii in this table.

11 11.i: AC
- Change made to reference a report where "analysis" is specified in the ITA. This

change alters the response to RAI 182, 14.03.06-6. [RIS p5, Logic, seventh bullet]
12 No changes
13 DC, AC

- Existing DC wording was confusing. Change made to provide consistency with the
Design Description. Cable identification is addressed in ITAAC #12. [RIS p7,
Consistency, third bullet]

14 DC, ITA, AC
- Generic change to ITAAC for MCR indications for clarity and consistency. Change

alters the response to RAI 182, 14.03.06-6. [RIS p7, Scope, first bullet]
15 DC, ITA, AC

- New ITAAC added to address seismic qualification of raceway systems for Class
1E I&C power supply cables.

Figure 2.6.3-1
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Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.6.3

Item Explanation/Basis for Change
No.

Changes noted on figure to show a bypass step down transformer for the alternate
source. Change made to provide consistency to Tier 2.

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 3
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2.6.3 I&C Power Supply Systems

2.6.3.1 Design Description

I 1I I"e lckI, powr SUppIy SVSLyt I"as IUUI IIIUneJeIdUnIII. s IF I--UV duL ac loo, LJUpotw

supply trains A, B, C and D that supply four trains of the protection and reactor control
systems. Each train consists of an uninterruptible power supply (UPS), a bypass
transformer, a switching circuit and 120V ac distribution panels. The I&C power supply
system is shown on Figure 2.6.3-1. Major components of this system are listed in Table
2.6.3-1. In addition to the displays and controls identified in Table 2.6.3-2, the following
indications are provided in the main control room (MCR):

. Output voltaae and current of Class 1 E UPS and transformer

0 Voltage of Class 1 E I&C buses

1. The F-functional arrangement of the ensite-I&C power supply systems is as described
in the Design Description of Subsection 2.6.3.1 and as shown in aFe-def e
Figure 2.6.3-1.

2. The Class 1E I&C Dower suorlv svstern eguipment and cables are sized to meet

LIII

load requirements and provide minimum desiqn bases voltage at load terminals,
considering deratinq due to ambient temperature and raceway loadinq.

2L.3. The A4A-seismic Category I Class 1E I&C power supply system equipment
i,"lntific, r in T~hhl 9 iR o,-1 c,•n wAithc~f~nn1 _icqmicn t1__irn h•_i.• In~cl_ withnnt In.•. nf

safety function.,r Gesi ategor; I and qualified for postulated enviFromental
conditions. The Tale2..31 -hows cloctrical anAd GAeismic classification of major
Class 1 E l&C power supply system equipment.

4. Deleted.

5. I--J

.iRnepenaenee is esablioshed between eaGH ef the icur ulviscias 91 Qa~ le1w
power supply distribution equipment. The equipment of each I&C power supply
system division is located in a-separate rooms in the reactor building.

I I d II I

aGG6.Ih

3-.6. Independence is maintained between each of the four divisions of the Class 1 E
I&C power supply system distribution equipment and circuits, and between Class 1E
!&C Dower suorlv system distribution eguipment and circuits and non-Class 1E I&C
power supply system distribution equipment and circuits.

7. Independence is maintained between Class 1 E I&C power supply system distribution
eauipment and non-Class 1 E loads by Class 1 E qualified isolation devices

4.8. The power supply to each of the four Class 1 E panel boards transfers from its
Class 1E UPS unit to its Class 1E I&C power transformer automatically on an
undervoltage signal on the output of its Class 1 E UPS.
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5.9. When ac input power to the Class 1 E UPS unit is lost4ena•, a LOOP occurs, input
to the Class 1E UPS unit is provided by the Class 1E battery without interruption of
power supply to the loads.

10. Deleted.

Tho• C•acc• l &G , pewe• supply yst euit and Gables are sized to mneet lead
requirements and proVide minimum desg baeotge at lead termninals, coensidering
derating duo to ambient temnPcrature and raceway loading.

FLII
w

6-11. The Class 1 E I&C power supply system circuit breakers and fuses e t.he peWeF
. .pfy" em-are rated adequately to interrupt the fault currents.

12. The Eiequipment and circuits of each Class 1E I&C power supply system division are
uniquely identified.

7.13. The Class 1E I&C power supply system cables are routed in raceway systems
for Class 1E I&C power supply cables seismic Categry I raGceways within their
respective division.

!RdepeidenneI is miint'ined hnl''nnn f'IIR IF= IPX'm nrv'n 6upinl" istenm dirtrib-finti

EI~Z

ELI
ELI

•f i A Of' 1 .4 L, 1-1 .1 C! Mr. A *. i A

814. Alarms and displays identified in Subsection 2.6.3.1 and Table 2.6.3-2 are
provided in the MCRA'arms initiate in ;MCR teo inRd-ircate, Class IE power su.pp..ly
system mnalfunctions and status conditions. System control and status dirsplay that
are avail -- .ablein the M4CR are shoWn OR Table 2.6.3-2.

15. The raceway systems for Class 1 E I&C power supply cables can withstand seismic

design basis loads without loss of safety function.

2.6.3.2 Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.6.3-3 describes the ITAAC for the Class 1 E I&C power supply systems.
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Table 2.6.3-1 I&C Power Supply Systems Equipment Characteristics

Equipment Name Seismic Class 1EIQual. for
Category Harsh Environ.

A-Class 1E UPS Unit I Yes/No

B-Class 1E UPS Unit I Yes/No

C-Class 1E UPS Unit I Yes/No

D-Class 1E UPS Unit I Yes/No

A-Class 1 E I&C Power Transformer I Yes/No

B-Class 1 E I&C Power Transformer I Yes/No

C-Class 1 E I&C Power Transformer I Yes/No

D-Class 1 E I&C Power Transformer I Yes/No

A-Switching Circuit Panel I Yes/No

B-Switching Circuit Panel I Yes/No

C-Switching Circuit Panel I Yes/No

D-Switching Circuit Panel I Yes/No

A-Class 1 E AC1 20V Panelboard I Yes/No

B-Class 1E AC120V Panelboard I Yes/No

C-Class 1E AC120V Panelboard I Yes/No

D-Class 1E AC120V Panelboard I Yes/No
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Table 2.6.3-2 I&C Power Supply Systems Equipment Displays
and Control Functions

Equipment Name MCR Display MCR Control Function

A-Class 1E UPS Unit Yes No

B-Class 1E UPS Unit Yes No

C-Class 1E UPS Unit Yes No

D-Class 1E UPS Unit Yes No

A-Class 1 E I&C Power Transformer Yes No

B-Class 1 E I&C Power Transformer Yes No

C-Class 1 E I&C Power Transformer Yes No

D-Class 1 E I&C Power Transformer Yes No

A-Switching Circuit Panel Yes No

B-Switching Circuit Panel Yes No

C-Switching Circuit Panel Yes No

D-Switching Circuit Panel Yes No

A-Class 1E AC120V Panelboard Yes No

B-Class 1E AC120V Panelboard Yes No

C-Class 1E AC120V Panelboard Yes No

D-Class 1E AC120V Panelboard Yes No
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Table 2.6.3-3 I&C Power Supply Systems Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet I of 3)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

1. The functional 1. An inspection of the functional 1. The as-built I&C power
arrangement of the I&C arrangement of the as-built supply systems conform to
power supply systems is I&C power supply systems will the functional arrangement
as described in the be performed. described in the Design
Design Description of thi Description ofth#i
Subsection 2.6.3.1 and is Subsection 2.6.3.1 and i&-as
as shown inon Figure shown in Figure 2.6.3-1.
2.6.3-1.

2. The Class 1E I&C power 2.i An analysis will be performed 2.i A report exists and
supply system equipment to verify the Class 1 E I&C concludes that l-the Class 1 E
and cables are sized to power supply system I&C power supply system
meet load requirements equipment and cables are equipment and cables are
and provide minimum sized to carry the worst case sized to meet load
design bases voltage at load currents, to withstand the requirements and provide
load terminals, maximum fault currents, and to minimum design bases
considering derating due provide minimum design voltage at load terminals,
to ambient temperature baseis voltage at load considering derating due to
and raceway loading, terminals for all modes of plant ambient temperature and

operation and accident raceway loading.
conditions.

2.ii An inspection will be 2,ii The ratings of as-built Class
performed to verify that the 1 E I&C power supply system
ratings of as-built Class 1 E equipment and cables bound
I&C power supply system the size requirements of the
equipment and cables bound analysis.
the size requirements of the
analysis.

3. The seismic Category 3.i. Inspections will be performed 3.i. The seismic Category I
IEach of tho four divicinc9 to verify that the seismic of the four divic!anc., of as-
of Class 1 E I&C power Category I as-built Class 1E built Class 1 E I&C power
supply system equipment, I&C power supply system supply system equipment
identified in Table 2.6.3-1, equipment identified in Table identified in Table 2.6.3-1 is
cani•&-deýgied-to 2.6.3-1 is located in a seismic located in a seismic Category
withstand seismic design Category I structurethe eaGtor I structurethe reGter
basis loads without loss 6144ding. buli~ng.
of safety function. 3.ii Type tests, analyses, or a 3.ii A report exists and

combination of type test and concludes that The Fersuts of
aRd/OF analyses of seismic the typo tests and*or
Categqory I t4e-Class 1E l&C analysc conGclude4 thlt the
power supply system seismic Category I Class 1E
equipment identified in Table I&C power supply system
2.6.3-1 will be performed using equipment identified in Table
analytical assumptions, or will 2.6.3-1 can withstand seismic
be performed under conditions design basis loads without
which bound the seismic loss of safety function.
design basis requirements..
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Design Commitment Inspections, Tests, Analyses Acceptance Criteria

3.iii Inspections and analyses AA 3.iii A report exists and
;*-eG#GF will be performed to concludes that lthe as-built
verify that oethe as-built seismic Category I Class 1 E
seismic Category I Class 1E I&C power supply system
I&C power supply system equipment identified in Table
equipment identified in Table 2.6.3-1 including
2.63-1, including anchorages, anchorages_ is seismically
is seismically bounded by the bounded by the tested or
testing or analyzed conditions, analyzed conditions.

4. The areas containing 4. An .n..cio of the as built 4 Th.....bu.l...r......nta.n. i
Glass Er I&C Power areas ,ontaining the as built thae an bu;It Clars I IE a&C
SUPPly sySteM eqlUipmont Class1EM PG&C poe upypwrSUPPly system
are designated a-s vital sytmeqimnt Awl b eqipent are designated as
areas and ha•o .... trolloed perfed Deleted i as and haye
aeeee&. Deleted nentrmllad Qasses. Deleted
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Table 2.6.3-3 I&C Power Supply Systems Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 2 of 3)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

5. The equipment of each 5. An inspection of each as-built 5. The equipment of each as-
Class 1E I&C power Class 1E I&C power supply built Class 1E I&C power
supply system division is system division will be supply system division is
located in separate performed. located in separate rooms.
rooms.

6. Independence is 6. Tests will be performed on the 6. The test signal exists in the
maintained between each as-built Class 1 E and non- as-built Class 1 E division or
of the four divisions of the Class 1 E I&C power supply non-Class 1 E division under
Class 1 E I&C power system distribution equipment test.
supply system distribution and circuits by providing a test
equipment and circuits, signal in only one division at a
and between Class 1E time.
I&C power supply system
distribution equipment
and circuits and non-
Class 1E l&C power
supply system distribution
equipment and circuits.

7. Independence is 7Ti Type tests. analyses, or a 7.i A report exists and
maintained between combination of type tests and concludes that The as-buil
Class 1 E I&C power analyses will be performed to Class 1 E I&C power supply
supply system distribution verify the qualification of system distribution
equipment and non-Class isolation devices, equipment is isolated from
1E sefety elatedloads by the-as-built-non-Class 1E
Class 1E qualified 7ii AX:41nspection will be .sa.t..elatedoads by"t
isolation devices. Class Class 1E qualified isolationperformed of the as-built Cdevices so as to meet RG

1 E I&C power supply system 1.75.
distribution equipment-wie.
pe~fe~med.

7.ii Independence between the
as-built Class 1 E I&C power
supply system distribution
equipment and the non-Class
1E loads is maintained by
qualified isolation devices
that are bounded by the type
tests. analyses, or a
combination of type tests and
analyses.
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Design Commitment Inspections, Tests, Analyses Acceptance Criteria

8. The power supply to each 8. A test will be performed to 8. The resultef the test
of the four Class 1 E panel verify that the power supply to csnclud- that the-power
boards transfers from its each as-built Class 1 E panel supply to each of the four as-
Class 1 E UPS unit to its boardtransfers from its as-built built Class 1 E panel boards
Class 1 E I&C power Class 1 E UPS unit to its as- transfers from its as-built
transformer automatically built Class 1E I&C power Class 1 E UPS unit to its as-
on an undervoltage signal transformer automatically on built Class 1 E I&C power
on the output of its Class an undervoltage signal on the transformer automatically on
1E UPS. output of its Class 1 E UPS. an undervoltage signal on

the output of its Class 1 E
UPS.

9. When ac input power to 9. A test will be performed to 9. The r'-ultc of tho tac
the Class 1E UPS unit is verify that when ac input cnc--Udo that w-V/en ac
lost, input to the Class 1 E power to the as-built Class 1 E input power to the as-built
UPS unit is provided by UPS unit is lost, input to the Class 1E UPS unit is lost,
the Class 1 E battery Class 1 E UPS unit is provided input to the Class 1 E UPS
without interruption of by the Class 1 E battery unit is provided by the Class
power supply to the without interruption of power 1 E battery without
loads, supply to the loads, interruption of power supply

I_ I to the loads.
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Table 2.6.3-3 I&C Power Supply Systems Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 3 of 3)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

10. The Class 1 E l&C power 10. Type tests and/or analysos will 10. The results of type tests,
supply system equipment bo perifyrd the C erify that th andco analyues oncht elude
a nd fables are Rized to po w E l8C por supply that thE Cla&C 1 E s&u powe
moot load equiremote yrtemr equipment ard cables supply system b e uipmens
and prvidu ie fnimu adre siqed to meet load and cables ame sized to inet
design basis voltage at fequirarents and prvide lead requifements arnd
lead1e.iais minsimum dcign basis beltage p1ovide minrimum draign
cenciderinp deratrmg due at lhad torMinals GOnside~nR basb voltage at lead

toambiinnttemperature derrating due to a smbuiet terinlF sy m ron assi daeing
af4-reea ~tem;perature and raceway derating due to ambient

laadi4g.-Deleted leadin IDeleted temperature and raceway
_________________________ ea4i4gQeleted

11. The Class 1 E 1&C power 1 1i An analysis will be performed 1 f1.i A report exists and
supply system circuit to verify the Class 1 E I&C concludes that Tthe Class
breakers and fuses are power supply system 1 E t&C power supply
rated adequately to breakers and fuses are rated system breakers and fuses
interrupt the fault adequately to interrupt the are rated adequately to
currents, fault currents. interrupt the fault currents.

1 1i. An inspection will be a l1ii The interrupting ratings of
performed to verify the as-built Class 1E l&C power
interrupting ratings of as-built supply system breakers and
Class 1rE u&C power supply fuses bound the
system breakers and fuses requirements of the
bound the requirements of the analysis.

__________________________ analysis._________________

12. The equipment and 12. An inspection of each as-built 12. The equipment and circuits
circuits of each Class 1 E Class 1 E l&C equipment and of each as-built Class 1 E
l&C power supply system circuits of each Class 1 E l&C l&C power supply system
division are uniquely power supply system division division are uniquely
identified. will be performed. identified.

13. The Class IlE l&C power 13. An inspection of the as-built 13. The as-built Class 1lE l&C
supply system cables are Class 1E I&C power supply power supply system cables
routed in raceway system cables routing will be are routed in raceway
systems for Class 1 E I&C performed. systems for Class 1 E I&C
power supply cables power supply cables within
within their respective their respective division
division ugh 65eiSiG through seismic Category .
Category! structurs and structureE and theA ables
the cables and Fracways and racoways are idontified
are identified the same as the same as their Class 1 E
their Class IW divisionR. diyieiGR.
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Design Commitment Inspections, Tests, Analyses Acceptance Criteria

14. Alarms and displays 14. Inspection A4est-will be 14. Alarms and displays
identified in Subsection performed for retrievability of identified in Subsection
2.6.3.1 and Table 2.6.3-2 the alarms and displays 2.6.3.1 and Table 2.6.3-2
are provided in the MCR identified in Subsection can be retrieved in the as-
ANlam, initiate in the MCR 2.6.3.1 and Table 2.6.3-2 in built MCRThe rocuits- f th
to indiat Class 1 E I &C the MCRtW Verify at ala.m. . test e.n..udo thatialarm.
pGWOr Supply SySteM intiato in the; ;as buil4t AACRt inifiata 4n the as built MGR

mafucton ad status indicate the sbitCasl to indicate the as bufilt Class
GeRdiens. l&G poWer Supply systemA 1 Em l&G poWr Supply

mnalfunctions and status system mnalfunctions and
___________________ GeAditieAs. status condkitins.

15. The raceway systems for 15.i Inspections will be performed 15J The as-built raceway
Class 1 E I&C power to verify that the as-built systems for Class 1 E I&C
supply cables can raceway systems for Class power supply cables are
withstand seismic design 1 E I&C power supply cables supported by a seismic
basis loads without loss are supported by a seismic Category I structure(s).
of safety function. Category I structure(s). 15.ii A report exists and

15.ii Analyses of the raceway concludes that the raceway
systems for Class 1 E I&C systems for Class 1 E I&C
power supply cables will be power supply cables can
performed using analytical withstand seismic design
assumptions which bound the basis loads without loss of
seismic design basis safety function.
requirements. 15.iii A report exists and

15.iii. Inspection and analyses will concludes that the as-built
be performed to verify that the raceway systems for Class
as-built raceway systems for 1 E I&C power supply cables
Class 1E I&C power supply are seismically bounded by
cables are seismically the analyzed conditions.
bounded by the analyzed
conditions.

Tier 1 2.6-10 Draft to Revision 3_ 1



2.6 ELECTRICAL SYSTEMS US-APWR Design Control Document

I ~-

I i~

'liii
111111
~I~Iii

~

N ~I I

M

Figure 2.6.3-1 I&C Power Supply Systems
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Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.6.4

Item Explanation/Basis for Change
No.

Design Description 2.6.4
A New text added to provide consistency with corresponding DC.
B New text added to provide consistency with corresponding DC.
C Notes I and 2. See item X.
D Notes 1 and 2. See item Y.
E See ITAAC item #5.
F Notes I and 2. See item J.
G Notes 1 and 2. See items J, TT and LLL. This change alters the response to RAI 319,

09.05.06-1.
H Notes 1 and 2. See items J, TT and LLL. This change alters the response to RAI 319,

09.05.06-1.
I Notes 1 and 2. See items J, HH, TT, and LLL. This change alters the response to RAI

319, 09.05.06-1.
J Notes I and 2. See items F, G, H, and I. This change alters the response to RAI 182,

14.03.06-6.
K Note 1. This change alters the response to RAI 182, 14.03.06-6.
L Notes 1 and 2. See items AA and KKK. This change alters the responses to RAI 182,

14.03.06-11 and RAI 319, 09.05.06-3.
M Note 1.
N Note 1.
0 Notes 1 and 2. See item Z. Separation with non-Class 1E systems is addressed in Table

2.6.1-3, ITAAC items #2 and #3.
P Note 1. This change alters the response to RAI 182, 14.03.06-6.
Q Note 1.
R Note 1.
S Note 1.
T Note 1.
U Note 1.
V Note 1. This change does not impact the response to RAI 182, 14.03.06-6.
W Notes I and 2. See items N and 0. This change alters the response to RAI 182,

14.03.06-8.
X Notes 1 and 2. See item D. This change alters the response to RAI 182, 14.03.06-8.
Y Notes 1 and.2. See item E. This change alters the response to RAI 182, 14.03.06-8.
Z Notes I and 2. See item 0.
AA Notes 1 and 2. See item L.
BB Editorial change.
CC Statement deleted because it was redundant to another Design Description. See item C.

This change alters the response to RAI 182, 14.03.06-6.
DD Statement deleted because it was too vague. Requirement verified through other Design

Descriptions. This change alters the response to RAI 182, 14.03.06-6.
EE Statement deleted because it was redundant to another Design Description. See item C.
FF Notes 1 and 2. See item HHH.
GG Notes I and 2. See item RR.
HH Notes 1 and 2. See item 1.
II Revised to consolidate two related statements. See item UU.
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Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.6.4

Item Explanation/Basis for Change
No.

JJ Paragraph added to consolidate MCR alarm statements.
KK Relocated to consolidate MCR alarm statements. See item WW. This change does not

impact the response to RAI 182, 14.03.06-6.
LL Relocated to consolidate MCR alarm statements. See item MMM. This change does

not impact the response to RAI 319, 09.05.06-1.
MM Relocated to consolidate MCR alarm statements. See item PPP. This change does not

impact the response to RAI 320, 09.05.07-1.
NN Relocated to introduction section and revised to incorporate the response to RAI 505,

09.05.08-25, although the text is altered from that provided in this RAI response. See
item RRR.

00 Note 1.
PP See ITAAC item #20.
QQ Notes 1 and 2. See item VV. This change alters the response to RAI 318, 09.05.04-38.
RR Notes 1 and 2. See item HH
SS Note 1.
TT Notes 1 and 2. See items G, H, I, ZZ, AAA, BBB, CCC, DDD, and EEE. Material of

components does not need to be specified in Tier 1.
UU Revised to consolidate two related statements. See item IT.
VV Notes 1 and 2. See item QQ.
WW Relocated to consolidate MCR alarm statements. See item KK.
XX Note 1.
YY Note 1. The sentence regarding separation was deleted because it is redundant to

ITAAC 2.6.1-3, items #2, #3, and #4.
ZZ Notes 1 and 2. See item TT. This change alters the response to RAI 319, 09.05.06-1.
AAA Notes 1 and 2. See item TT. This change alters the response to RAI 319, 09.05.06-1.
BBB Notes 1 and 2. See item TT. This change alters the response to RAI 319, 09.05.06-1.
CCC Notes I and 2. See item TT. This change alters the response to RAI 319, 09.05.06-1.
DDD Notes 1 and 2. See item TT. This change alters the response to RAI 319, 09.05.06-1.
EEE Notes 1 and 2. See item TT. This change alters the response to RAI 319, 09.05.06-1.
FFF See ITAAC item #28.
GGG See ITAAC item #28. This change alters the response to RAI 318, 09.05.04-37.
HHH Notes 1 and 2. See item FF.
III Note 2. See item KKK. This change does not impact the response to RAI 320,

09.05.07-1.
JJJ Notes land 2. See item 000. This change does not impact the response to RAI 320,

09.05.07-1.
KKK Notes 1 and 2. See item L.
LLL Notes I and 2. See items G, H, I, ZZ, AAA, BBB, CCC, DDD, and EEE. This change

alters the response to RAI 319, 09.05.06-1.
MMM Relocated to consolidate MCR alarm statements. See item LL.
NNN Notes 1 and 2. See item III.
000 Notes 1 and 2. See item JJJ.
PPP Relocated to consolidate MCR alarm statements. See item MM.
QQQ Note 1. This change alters the responses to RAI 321, 09.05.08-16 and RAI 505.

09.05.08-25.

Draft 2



Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.6.4

Item Explanation/Basis for Change
No.

RRR Relocated to introduction section. See item NN. This change does not impact the
response to RAI 321, 09.05.08-16.

ITAAC Table 2.6.4-1
1 DC, AC

- Editorial.
2 DC, AC

- Revised so that the text was in the form of a design commitment. This change alters
the response to RAI 182, 14.03.06-6. [RIS p7, Consistency, second bullet]

3 DC, ITA
- Clarification.

4 No changes
5 No changes
6. DC, ITA, AC

- Generic changes made to seismic ITAAC to provide clarity and consistency. This
change alters the response to RAI 182, 14.03.06-8. [RIS p5, Logic, seventh bullet]

7.a DC, ITA, AC
- Generic changes made to ASME ITAAC to provide clarity and consistency. New

Table 2.6.4-2 added to list the support system components and piping that are
ASME Code Section III. This change alters the response to RAI 182, 14.03.06-6
and RAI 242, 14.03.03-14. [RIS p5, Logic, seventh bullet and p7, Consistency,
second bullet]

7.b DC, ITA, AC
- Generic changes made to ASME ITAAC to provide clarity and consistency. New

Table 2.6.4-2 added to list the support system components and piping that are
ASME Code Section III. This change alters the response to RAI 242, 14.03.03-14.
[RIS p5, Logic, seventh bullet and p7, Consistency, second bullet]

8.a, DC, ITA, AC
8.b - Generic changes made to seismic ITAAC to provide clarity and consistency. New

Table 2.6.4-2 added to provide a list of support system components that are seismic
Category 1. This change alters the response to RAI 182, 14.03.06-8. [RIS p5, Logic,
seventh bullet]

9 DC, ITA, AC
- Revised to clarify the scope of DC. This change does not impact the response to

RAI 182, 14.03.06-10. [RIS p7, Consistency, second bullet]
AC
- Provide consistent wording in the AC. This change alters the response to RAI 182,

14.03.06-6. [RIS p5, Logic, seventh bullet]
10 DC

- Clarify DC text. This change does not impact the response to RAI 319, 09.05.06-3.
[RIS p7, Consistency, second bullet]

AC
- Provide consistent wording in the AC. This change alters the response to RAI 182,

14.03.06-6. [RIS p5, Logic, seventh bullet]
11 DC, AC

- Editorial change
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Tier 1, Section 2.6.4

Item Explanation/Basis for Change
No.

12.a ITA, AC
- For electrical independence, the ITA and AC were changed to require a test versus

an inspection. The physical separation aspect was relocated to a new ITAAC, item
12.b. [RIS p5, Logic, sixth bullet]

12.b DC, ITA, AC
- New ITAAC to address physical separation. [RIS p7, Scope, first bullet]

13 DC, ITA
- Clarify DC and ITA. This change does not impact the response to RAI 182,

14.03.06-6. [RIS p7, Consistency, third bullet]
AC
- Provide consistent wording in the AC. This change alters the response to RAI 182,

14.03.06-6. [RIS p5 , Logic, seventh bullet]
14.a DC, ITA

- Revised to make consistent with Tier 2 description. Tier 2 section 8.3.1 states that
the Class 1E standby power sources start on an ECCS signal; a LOOP concurrent
with LOCA is not needed. [RIS p7, Consistency, fourth bullet]

ITA, AC
- Revised to specify that a "simulated" signal will be used. [RIS p5, Logic, seventh

bullet]
AC
- Provide consistent wording in AC. This change alters the response to RAI 182,

14.03.06-6. [RIS p5, Logic, seventh bullet]
14.b ITA

- Revised to verify intent of DC. This change does not impact the response to RAI
182, 14.03.06-6. [RIS p7, Consistency, second bullet]

AC
- Provide consistent wording in AC. This change alters the response to RAI 182,

14.03.06-6. [RIS p5, Logic, seventh bullet]
14.c DC, ITA, AC

- Clarify scope of DC. This change does not impact the response to RAI 182,
14.03.06-6. [RIS p7, Consistency, third bullet]

AC
- Provide consistent wording in the AC. This change alters the response to RAI 182,

14.03.06-6. [RIS p5, Logic, seventh bullet]
15.a AC

- Provide consistent wording in the AC. This change alters the response to RAI 182,
14.03.06-6. [MS p5, Logic, seventh bullet]

15.b AC
Provide consistent wording in the AC. This change alters the response to RAI 182,
14.03.06-6. [RIS pS, Logic, seventh bullet]
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Tier 1, Section 2.6.4

Item Explanation/Basis for Change
No.

16 DC, ITA, AC
- Revised to clarify intent of DC. The term "severe failure protection" is not defined

in Tier 2. Tier 2, Section 8.3.1.1.3.3 lists the protection functions that are not
bypassed. This change alters the response to RAI 182, 14.03.06-6. [RIS p7,
Consistency, fourth bullet]

AC
- Provide consistent wording in the AC. This change alters the response to RAI 182,

14.03.06-6. [RIS p5, Logic, seventh bullet]
17 ITA

- Revised to verify intent of DC. This change does not impact the response to RAI
182, 14.03.06-6. [RIS p7, Consistency, second bullet]

AC
- Provide consistent wording in the AC. This change alters the response to RAI 182,

14.03.06-6. [RIS p5, Logic, seventh bullet]
18 DC, ITA, AC

- Generic changes to ITAAC for MCR controls to provide clarity and consistency.

This change alters the response to RAI 182, 14.03.06-6. [RIS p5, Logic, seventh
bullet]

19 DC, ITA, AC
- Added Class IE EPS ventilation/cooling air intake and exhaust system to the

functional arrangement ITAAC.
- Other editorial changes.

20 DC, ITA, AC
- ITAAC deleted because it is redundant to items 8 (seismic requirements for support

systems) and 7 and 26 (ASME requirements for support systems).
21 ITA, AC

- Revised to require "analyses", a "test", and "inspections and analysis" versus a
"test" and an "inspection." Since the required flow rate is not known, an analysis is
required to determine. In addition, the verification of NPSH available is separately
described in a ITA and AC from that of flow rate. Also revised to make consistent
with intent of DC. This change alters the response to RAI 318, 09.05.04-38. [RIS
p5, Logic, sixth bullet]

- Reword from GTG to EPS for consistency.
AC
- Provide consistent wording in the AC. This change alters the response to RAI 318,

09.05.04-38. [RIS p5, Logic, seventh bullet]
22 DC, ITA, AC

- Revised to add "at rated load" to verify intent of DC. This change alters the
response to RAI 318, 09.05.04-40. [RIS p7, Consistency, third bullet]

ITA, AC
- Added requirement to perform an analysis since the required capacity of the tank is

not known. This change alters the response to RAI 318, 09.05.04-40. [RIS p5,
Logic, sixth bullet]

23 DC, ITA, AC
- Generic changes to ITAAC for MCR indications to provide clarity and consistency.

This change alters the responses to RAI 182, 14.03.06-6 and RAI 319, 09.05.06-4.
[RIS p5, Logic, seventh bullet]
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Tier 1, Section 2.6.4

Item Explanation/Basis for Change
No.

24 DC, AC
- Revised text to be in the form of a design commitment. [RIS p7, Consistency, third

bullet]
AC
- Provide consistent wording in the AC. This change alters the response to RAI 182,

14.03.06-6. IRIS p5, Logic, seventh bullet]
25 No changes
26 DC, ITA, AC

- Generic changes made to ASME ITAAC to provide clarity and consistency. New
Table 2.6.4-2 added to list the support system components and piping that are
ASME Code Section III. This change alters the responses to RAI 242, 14.03.03-5,
RAI 404, 14.03.03-20, RAI 242, 14.03.03-6, RAI 404, 14.03.03-21. [RIS p5, Logic,
seventh bullet and p7, Consistency, second bullet]

27 DC, ITA, AC
- Generic changes made to ASME ITAAC to provide clarity and consistency. New

Table 2.6.4-2 added to list the support system components and piping that are
ASME Code Section III. This change alters the response to RAI 242, 14.03.03-8.
[RIS p5, Logic, seventh bullet and p7, Consistency, second bullet]

28 DC, ITA, AC
- ITAAC deleted because it was not appropriate for an ITAAC per the SRP 14.3 and

14.3.6. The concept addressed in this ITAAC was programmatic in nature. No
similar ITAAC identified in other current DCDs. Implementation would be
extremely difficult due to the subjective nature of the AC. This change alters the
response to RAI 318, 09.05.04-37.

29 DC, ITA, AC
- Revised to add "at rated load" to verify intent of DC. This change alters the

response to RAI 318, 09.05.04-40. [RIS p7, Consistency, third bullet]
ITA, AC
- Added requirement to perform an analysis since the required capacity of the tank is

not known. This change alters the response to RAI 318, 09.05.04-40. [RIS p5,
Logic, sixth bullet]

30 ITA, AC
- Added requirement to perform an analysis since the required capacity of the tank is

not known. This change alters the response to RAI 320, 09.05.07-1. [RIS p5, Logic,
sixth bullet]

31 No changes
32 DC, ITA, AC

- Existing wording was too subjective. Revised to provide clarity. [RIS p7,
Consistency, third bullet]

- Reword from GTG to EPS for consistency.
Table 2.6.4-2

New table added to provide a list of EPS support system components and piping that are
seismic Category I and ASME Code Section III.

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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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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2.6.4 Emergency Power Sources (EPS)

2.6.4.1 EPS Design Description

The emergency power supply to each of the four divisions of the Class 1E power
distribution systems is provided by a Class 1 E EPS. The Class 1 E EPSs are normally in
standby mode and provide power to the Class 1 E 6.9kV buses upon loss of offsite power
sources.

1. The functional arrangement of the Class 1E EPS is as described in the Design
Descriotion of Subsection 2.6.4.1.

2. Each Class 1 E EPS can, when starting from the standby mode, provide power to the
Class 1 E 6.9kV buses upon loss of offsite power sources.

3. Each of the four Class 1E EPSs has its own fuel oil storage and transfer, lubrication,
starting, and combustion air intake and exhaust systems.

4. The auxiliary power for each Class 1 E EPS support system is provided by the same
division of the Class 1E ower system.

FEn
LFIii
EnI5. Deleted.

6. The four seismic Category I Class 1E EPSs can withstand seismic design basis
loads without loss of safety function.

7.a The ASME Code Section III components of the Class 1 E EPS support systems,
identified in Table 2.6.4-2. retain their pressure boundary integrity at their design
pressure.

7.b The ASME Code Section III piping of the Class 1E EPS support systems, identified
in Table 2.6.4-2, retains its pressure boundary integrity at its design pressure.

8.a The seismic Category I equipment of the Class 1E EPS support systems, identified
in Table 2.6.4-2. can withstand seismic desian basis loads without loss of safety
function.

8.b The seismic Category I piping, including supports, identified in Table 2.6.4-2 can
withstand seismic design basis loads without a loss of its safety function.

Each G'acs 14E EPS and its associated equipment are Class 1FE and arc classified
seismic Category 1. The 6upport systems that are required for the Class 4 E EPS to
performS the safet functionSeof starting and operating the Class I E EPS9 are c-lass'rified
ASME Code Scction W!, Class 3. The Class 4FE EPS and the ASME Code Scction 4l,
Class 3 portion of the support systems ar Gesi ateger,' I.

9. Each The-Class 1 E EPSs ais is sized to provide power to its division's safety-related
loads subsequent to a LOOP or a LOOP aPA-concurrent with LOCA conditions.

LIZ

~fl
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10. The stored air starting system is capable of starting the Class 1E EPS without
requiring replenishment. [II

11. The Class 1 E EPS engine combustion air intake combustion a;r is separated from
the engine exhaust. N-1

12.a Independence is maintained between each of the four Class 1E EPSs Menhaninal
and e•leGtrical systems ar designcd se that a Gin9g9 fa-;hUr affects the opeFation o PL I
otnly one Class 1,E EP-28.

12.b The Class 1E EPSs are located in separate rooms in the PS/BSepa.ation c.to.;ia
are applied among any redundant Glass Ej EPS and hbAFetenany Class 4r1 E PS[-
and non Class 4E systems.

13. Each The Class 1E EPSs-aFe is capable of providing power at thea set voltage and
frequency to its ihe-Class 1E 6.9kV buses within 100 seconds of receivincq#me a L'-J
start signal.

14.a The ECCS actuation signal starts the Class 1E EPSs and sheds the non accident [
loads connected to the Class I E buscs. -LQ

14.b Each T-he-Class 1E EPS circuit breaker automatically closes and loads are shed if
its respective division Class 1 E medium voltage bus isif the buses are de- ___.
energized.

14.c After the Class 1 E EPS circuit breaker closes, the safety-related aGeideRt loads on
the same division Class 1E buses are started in sequence by the ECCS load
sequencer.

15.a A loss of power to a Class 1E bus initiates an automatic start of the respective
Class 1 E EPS, load shedding of connected loads, and closing of the Class 1 E EPS
circuit breaker.

15.b After the closing of the Class 1E EPS circuit breaker, the LOOP sequencer [77
sequentially starts the required safety-related~non acident loads. IT]

16. All Class 1E EPS protection systems, except for overspeed, generator differential
current, and high exhaust gas temperaturgsevere faiur• e protection, are bypassed I2-i
when the Class 1 E EPS is started by an ECCS actuation signal.

17. The Class 1E EPSs are capable of responding to an automatic start ECCS act'uation
signal when running for test purposes. I

18. Controls are provided inEach Class 4E EPS can be con.trolled from the MCR and I 77
f-ew-the Class 1E EPS room to start and stop each Class 1E EPS. I L

,,dependence is established beee1n each Of the four Class 4a: ;PS- and .ts
associated diStribUtion equipm~ent. L~i1
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Each Class E• r EPS has its own fuel oil st-rage aRd tr.anfer, lubrication, sta-iRng, and air
nTMake ard exhaust systems.

A uxiliar,' powcr for Class 1 E EPS SUPPeot SyStemAS is provided by the same doysion of
the Class 4E power system,

rEach Cl I E7 IEPS2 i6 locGated in a separate Froom in the PS/B.

The stored air starting system is capable of providing sta~ting air to each Of the four
Class 1 E EP12s without requ*irig replenishment.

2.6.4.2 EPS Support Systems Design Description

Each Class 1E EPS is provided with a dedicated and independent fuel oil supply
systems, fuel oil day tank and storage tank such that:

" The FOS are safety-related systems.

* The FOS are not shared between the Class 4E EPSs of redundaRnt divisions.

" The FOS are deri•ned to m.nimizo common c-aus fA" WA of Class 4I EPS&
of redundant divisions.

The F09 design features include:

0

0

0

Four redundant and independent divisions, each dedicated to its respective
Glass 1E EiPS.
Eac-r-h fueA- loil storage tank provides a seven day supply of fue-Al oil toit
respective Class I E EPS.

E:i1

LIII

operation and is elevated above its Class 1 FE EPS to provide gravity fo.-

* The FOS is designed so that a single failure of any active component of the
system cannot affect the ability of the system to store and deliver fuel oil.

" The system is deSigned to remain operational during and after a safe-

shutdown ea~thguake.

* The system contents are protected from the effects of low temperatures.

* Each fuel oil day tank is located inside the associated Class 1 E EPS room in
the seismic Category I building.

" Two skid mounted transfer pumps serve each Class 1 E EPS to transfer fuel
oil from the fuel oil storage tank to the Class 1 E EPS fuel oil day tank.

The following EPS support system alarms are provided in the MCR:

" Low fuel oil level in the fuel oil storage tanks, and low and high level in the
fuel oil day tanks.

" Low pressure in the air receivers.
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* Low pressure and high temperature of the lubrication oil system.

LNi1The Class IE EPS ventilation/cooling air intake and exhaust system provides cooling for
EPS operation. The Class 1 E EPS turbine intake and exhaust and ventilation/cooling air
intake and exhaust openings are above the roof of the power source buildings (PS/B),
and the portion of the piping/ducts above the roof is protected by a guard structure
against precipitation and tornado missiles.

19. The functional arrangement of the Class 1E EPS fuel oil storage and transfer system
and the Class 1 E EPS ventilation/cooling air intake and exhaust system are as
described in the Desian Descriotion of Subsection 2.6.4.2.

20. Deleted.

21. Each fuel oil transfer pump transfers fuel oil from the fuel oil storage tank to the
Class 1E EPS day tank at a flow rate to support Class 1E EPS operation at
continuous rated load while simultaneously increasing day tank level. Sufficient

transfer pump NPSH is maintained under all design conditions.

22. Each Class 1E EPS FOS day tank capacity is sufficient to provide fuel oil for 1.5
hours of EPS operation at rated load. The fuel oil in each fuel oil day tank flows by
gravity to maintain positive pressure at the fuel pumps for each Class 1 E EPS.

23. Alarms identified in Subsection 2.6.4.2 are provided in the MCR.

The FOS- and the related- tank and pumAp compartments are designed to seismic.
Categor; 1 standards. The system is designed to mooet the requirements of the ASME
Code, Section Ill. The tanks and the related piping and valves are made of crmbon step!,
which is Painted for ncorresion Fes~stance.

One of the two PUMPS transfe~rs fuel oil from the fuel oil storage tank to the Class 1 E
EPS fuel oil day tank.

Each transfer pumAp ;6 capable Of s*upporting EPS8 operation at continuous rated loa

F66
LI

III

FIT...... v v•ll •1•1 IVV•Vl! II Ivl V• '~ 'J -~~
%11 *t,,.---J LAfl*~*UU~ ~7 ~~SSt

3
S~

fa•d the Class I E EDPS
•l•l n f

Alarms are provided Oi the MCR for lo... fuel oil ls-pie. in the fuel oil storage tanks and low
and high level in the fuel oil day tanks.

4-1-24. The System logic ivo.ves the , f, el oil transfer pump startsig automatically on a
fuel oil day tank low level signal and stopspii• automatically on a fuel oil day tank
high-level signal. There are no system ;ntarlock.,

20,25. The E-aeh-fuel oil transfer pumps_ are-is powered from theirits respective Class 1 E
division. Separation is provided betwo-n CGlass !E divisions and bot;-een Class 1 E

dW;iisin and the. non Class 1 F dyv6ison.
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26.a.i The ASME Code Section III components of the EPS support systems, identified
in Table 2.6.4-2, are fabricated, installed, and inspected in accordance with
ASME Code Section III requirements.

26.a.ii The ASME Code Section III components of the EPS support systems, identified
in Table 2.6.4-2, are reconciled with the design requirements.

26.b.i The ASME Code Section III piping of the EPS support systems, including
supports, identified in Table 2.6.4-2, is fabricated, installed, and inspected in
accordance with ASME Code Section III requirements.

26.b.ii The ASME Code Section III piping of the of the EPS support systems, including
supports, identified in Table 2.6.4-2. is reconciled with the design requirements.

27.a Pressure boundary welds in ASME Code Section Ill components, identified in
Table 2.6.4-2. meet ASME Code Section III requirements for non-destructive
examination of welds.

27.b Pressure boundary welds in ASME Code Section III piping, identified in Table
2.6.4-2, meet ASME Code Section III requirements for non-destructive
examination of welds

28. Deleted.

If a f•at* related mechaniSal •c•mpReRnt in the EPS support systems is not dsignRed to
ASME Cd-e Section WI, then quality of the componenptis d-emonstrated an.d docuented

(e.g. sei.mic. design, te.ting and qualification).

29. Each fuel oil storage tank provides a seven day supply of fuel oil to its respective
Class 1E EPS while ooeratina at rated load.

FFFE

LI -
30. Each lubrication oil tank provides a seven day supply of lubrication oil to its

respective Class 1 E EPS.

31. Each main shaft driven lubrication oil oumo circulates lubrication oil to the enaine
during EPS operation.

The stored air starting system is Gapable of providing starting air to cash; Of the fo9ur
Class; lE EPPr Withou't requ~iring replenpishment.

The safet related portions of starting air system components are designed to seismic
Category 1 standards. These portions6 are designed to mneet the requirements of the
ASME Code. Section WI.

Alarmps are provided in the MCR forF lo prsur nai eoie

Each lUbraicA~o oil tank provides a seven day supply of lube oil to its respectiye Class
I C: Pg.

MMMI

NNN
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L-ubric•afin -i-;l -i ;iuated by main shaft driven pump during EPS ,p--ation.

system.

2-8-32. Each division of tThe Class 1E EPS GTG-combustion air intake and exhaust
system is capable of supplying an adequate quantity of combustion air to the G-T
EPS and of disposing the-exhaust gases of the EPS Witho•, •c•,ftig an oeco.c"':o
backprouro on the GT when operating at 110% of nameplate rating. The-utbine
inake and o~haust oanonino are abo~e the roof of the no'nr 6nieum huildino - - - -- -.-.- - .- I-

L000
I Z
F LPPZ-
I Z

1O,~D ., 0% *r .. ý4r.., f k. 46 ,rbJ 1A 4~ .kr.. f-...-~ 4-A k
, On a %% tom %% a " -11-M --- m ý"- M "t-toitt7t,

atruntu.. rr..n mciane* rara^fh~.,*rn .,n.. *nrnA^ n, *-Icw.

2.6.4.3 Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.6.4-1 describes the ITAAC for the Class 1 E EPS and the FOS systems.
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Table 2.6.4-1 EPS Systems Inspections, Tests, Analyses, and Acceptance
Criteria (Sheet I of 9)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

1. The functional arrangement 1. An inspection of the 1. The as-built onsite Class
of the Class 1 E EPS is as functional arrangement of the 1 E EPS conforms to the
described in the Design as-built Class 1 E EPS will be functional arrangement as
Description oft*is performed. described in the Design
Subsection 2.6.4.1 Description ofthis

Subsection 2.6.4.1
2. Each Class 1 E EPS can, 2. A test of each as-built Class 2. The results of the tcst

when starting from the 1E EPS will be performed. c lde that eEach as-
standby mode, is eRnaly built Class 1 E EPS can,
in standby mode and when starting from the
provides power to the Class standby mode. •s4ma4y
1E 6.9kV buses upon loss i n standby m.,de ,and
of offsite power sources. provides power to the as-

built Class 1E 6.9kV buses
upon loss of offsite power
sources.

3. Each of the four Class 1 E 3. An inspection of each as-built 3. Each of the four as-built
EPS has its own fuel oil Class 1E EPS and support Class 1E EPS has its own
storage and transfer, systems will be performed. fuel oil storage and
lubrication, starting, and transfer, lubrication,
combustion air intake and starting, and combustion
exhaust systems. air intake and exhaust

systems.
4. The auxiliary power for 4.i An inspection of each as-built 4.i The auxiliary power for

each Class 1 E EPS- Class 1 E EPS' support each as-built Class 1 E
support system is provided system will be performed. EPS' support system is
by the same division of the provided by same division
Class 1 E power system. of the Class 1 E power

system.
4.ii A test of each as-built Class 4.ii The auxiliary power for

1 E EPS' support system will each as-built Class 1 E
be performed to verify that EPS' support system is
auxiliary power is provided provided by the same
by the same division of the division of the Class 1 E
Class 1E power system. power system.

5. Deleted. 5. Deleted. 5. Deleted.
6. The four seismic Category I 6.i Inspections will be performed 6.i Each of the four seismic

Eanh of the fa Class 1 E to verify that each seismic Category I as-built Class
EPSs ca d Cateqory I eaeh as-built 1 E EPSs is located in a
withstand seismic design Class 1 E EPS is located in a seismic Category I
basis loads without loss of seismic Category I structurethe- PSý1.
safety function. structure.*-P&I
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Design Commitment Inspections, Tests, Analyses Acceptance Criteria

6.ii Type tests. analyses or a 6.ii A report exists and
combination of type tests and concludes The- esults-ef
andier-analyses of the .p tA and/or
foureaGh seismic Cateqory I analyseo Gecld that
Class 1 E"EPSs will be each-ek-the four seismic
performed usinq analytical Category I as-beilt-Class
assumptions, or will be 1 E EPSs can withstand
performed under conditions seismic design basis loads
which bound the seismic without loss of safety
design basis requirements., function.

6.iii Inspections and analyses An 6.iii A report exists and2..speotie- will be performed concludes that E-each of
to verify that eA-each as-built the four as-built seismic
seismic Category I Class 1 E Category I Class 1 E EPSs.
EPS, including anchorage~s including anchorages is
is seismically bounded by the seismically bounded by the
tested or analyzed tested or analyzed
conditions, conditions.
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Table 2.6.4-1 EPS Systems Inspections, Tests, Analyses, and Acceptance
Criteria (Sheet 2 of 9)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

7.a The ASME Code Section III 7.a A_4_hydrostatic tests will be 7.a ASME Code Data
components of the Class 1 E performed on the as-built Report(s) exists and
EPS support systems, components identified in conclude that 1the results
identified in Table 2.64-2 Table 2.6.4-2f .the s•.pert of the hydrostatic tests of
for support systems that are syems required by the the as-built components of
ro.uFied to SUPPOrt Safote ASME Code Section III to be the Class 1 E EPS support
functions. o.f starting and hydrostatically tested. systems. identified in
operating the Class 1, E EPS, Table 26.4-2 as ASME
retain their pressure Code Section III
boundary integrity at their components for s-pport
design pressure. cytom, that ar. requiFed

to support safot* functions
of starting and operating
the Class 1 E EPS
conform with the
requirements of ASME
Code Section 111.

7.b The ASME Code Section III 7.b A.jhydrostatic tests will be 7.b ASME Code Data
piping of the Class 1 E EPS performed on the ASME-ede Report(s) exists and
support systems, identified Section 111 portions Of the as- conclude that :]the results
in Table 2.6.4-2...-swpW., built piping, identified in Table of the hydrostatic tests of
systems that ar• required to 2.6.4-2.-ofthe-s the as-built ASIME-Cede
suppor the safe•ty funtioen• systems required by the Ree..44J'ipiping of the
of starti•g and o.perating the ASME Code Section III to be Class 1E EPS support
GCags- -=E-IS, retains hydrostatically tested. systems, identified in
itstheif pressure boundary Table 2.6.4-2. as ASME
integrity at its-heif design Code Section llf4
pressure. support syctems that aro-

required to support the
safct fUnctiOnS of starting
and operating the CRacS
4 -EP8 conform towit4
the requirements of ASME
Code Section III.

8.a The seismic Cateqory 8.aji Inspections will be performed 8.aji Eaeh-ef4The as-built
IAE-4 Cedetio• Sction to verify that the seismic seismic Cateqory IAMWE
Class 3 equipment of the Category ... I.....C.d Code9 Section III, Class 3
Class 1E EPS support Section III Class 3 equipment equipment of the Class 1E
systems, identified in Table identified in Table 2.6.4-2 EPS support systems,
2.6.4-2petoes efssss isssrtiGons of the EPS support identified in Table 2.6.4-2.
support systems canafe systems-are located in poions of the
desige-to withstand awit~h seismic Category I support systemsis located
seismic design basis loads structures. in awithia seismic
without loss of safety Category I structures.
function. 8.a.ii Type tests. analyses. or a 8.a.ii A report exists and

combination of type tests and concludes that the seismic
anlVed analyses of the Category I equipment of
seismic Cateqory I the Class 1E EPS support
equipment identified in Table systems, identified in
2.6.4-2ASME Code Sec Table 2.6.4-2 The-results
III Clas' 3 p-.o-rt i .othe E• of the typo tests aRndrl
_support systems will be analyses conc.lude that
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Design Commitment Inspections, Tests, Analyses Acceptance Criteria

performed using analytical Anch of ag bu-it ASME
assumptions, or will be Coda Se•tien , !I, Glass 3
performed under conditions perions of the
which bound the seismic sed-sye- can
design basis requirements. withstand seismic design

basis loads without loss of
safety function.

8.a iii Inspections and analyses 8.a.iii A report exists and
..eapwill be concludes that Eaeh-ef-the

performed to verify that the as-built seismic Category I
as-built seismic Category I equipment identified in
equipment identified in Table Table 2.6.4-2,ASM&-Gede
2.6.4-2en thoA.SM Co Sction W, Clar3
S-ection 111 Glass 3 prtion o portinem of theEP
th. SIPS cup•po, .... .. ppe -syrttert, including
including anchorages is anchorage~s is seismically
seismically bounded by the bounded by the tested or
tested or analyzed analyzed conditions.
conditions.

8.b The seismic Category I 8.b.i Inspections will be performed 8.bi The as-built seismic
piping, including supports, to verify that the as-built Category I piping,
identified in Table 2.6.4-2 seismic Category I piping, including supports,
can withstand seismic including supports, identified identified in Table 2.6.4-2
design basis loads without a in Table 2.6.4-2 is supported is supported by a seismic
loss of its safety function. by a seismic Category I Category I structure(s).

structure s).
8b.ii Inspections and analyses will 8b.ii A report exists and

be performed to verify that concludes that the as-built
the as-built seismic Category seismic Category I piping,
I piping, including supports, including supports,
identified in Table 2.6.4-2 can identified in Table 2.6.4-2
withstand seismic design can withstand seismic
basis loads without a loss of design basis loads without
its safety function. a loss of its safety

function.
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Table 2.6.4-1 EPS Systems Inspections, Tests, Analyses, and Acceptance
Criteria (Sheet 3 of 9)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

9. EachThe Class 1 E EPSs 9.i An analysis will be 9.J A report exists and
are is sized to provide power performed to verify that concludes that each The
to its division's safety-related eachthe Class 1 E EPSs-ar-e Class 1 E EPSs-afe is sized
loads subsequent to a is capable of providing to provide power to its
LOOP or a LOOP power to its division's safety- division's safety- related
concurrent with LOCA related loads subsequent to loads subsequent to a
conditions. a LOOP or a LOOP LOOP or a LOOP

concurrent with LOCA concurrent with LOCA
conditions. conditions.

9.ii An inspection will be 9.ii The ratings of teeach as-
performed to verify that the built Class 1E EPSe
ratings of each as-built bounds the size
Class 1 E EPSs bounds the requirements of the
size requirements of the analysis.
analysis.

10. The stored air starting 10. A test of the as-built Class 10. Th. r.u.... of the tect
system is capable of 1 E EPS starting system will Gensc-de- that he as-built

.....p.evidinstaFt 9f the be performed. Class 1E EPS stored air
Class 1 E EPS without starting system is capable
requiring replenishment. of providing three starts of

the as-built Class 1 E EPS
without requiring
replenishment.

11. The Class 1 E EPS engine 11. An inspection of the as-built 11. The as-built Class 1 E EPS
combustion air intake Class 1 E EPS engine will be engine combustion air
peFtionis separated from the performed. intake pe~t~ieis separated
engine exhaust-pe#ien. from the as-built engine

exhaust-pe•km.
12.a Independence is maintained 12.a Test will be performed on 12.a The test signal exists in the

between each of the four the as-built Class 1 E EPSs as-built Class 1 E EPS
Class 1 E EPSs. by providing a test signal in division under testT-he-as-

only one division at a timeAA built Class !E EPSs are
inspection of the as bil~t ilt ed- AacGh othIBr.
Glass 1 & EPSos %A.ll bhe

12.b The Class 1E EPSs are 12.b An inspection of the as-built 12.b The as-built Class 1E
located in separate rooms in Class 1 E EPSs will be EPSs are located in
the PS/B. performed separate rooms in the

PS/B.

13. Eachm-4e Class 1 E EPS-afe 13. A test will be performed to 13. The results of the toet
is capable of providing verify that eachthe as-built Gensludethat-The as-built
power at the set voltage and Class 1 E EPS pAewe_ Class 1 E EPS peweF
frequency to itsthe Class 1 E ser-es-can reach set reaches the set voltage
6.9kV buses within 100 voltage and frequency within and frequency within 100
seconds of receiving a start 100 seconds of receiving a seconds of receiving a
signal. start signal. start signal.
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14.a The ECCS actuation signal 14.a A test will be performed to 14.a Tho re-ults of the test
starts the Class 1 E EPSs verify that the simulated G.ek.de• that The
under a LOOP concurrent ECCS actuation signal starts simulated ECCS actuation
... h L..A ee.dWt..nc. the as-built Class 1 E EPSs signal starts the as-built

un-,der a cm-iulatd LOOP Class 1E EPSs.
cn.curGrnt wvth LOCA

___ ~ee~ditie%.__
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Table 2.6.4-1 EPS Systems Inspections, Tests, Analyses, and Acceptance
Criteria (Sheet 4 of 9)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

14.b Each Class 1E EPS circuit 14.b A test will be performed to 14.b The results of the test
breaker automatically closes verify operation of each as- Gonclude that oEach as-
and loads are shed if its built Class 1 E EPS circuit built Class 1 E EPS circuit
respective division Class 1 E breaker and shedding of breaker automatically
medium voltage bus is de- loads, closes and loads are shed
energized. if its respective division

Class 1E medium voltage
bus is de-energized.

14.c After the Class 1E EPS 14.c A test will be performed to 14.c The ro-lt of tho test
circuit breaker closes, the verify operation that after the conclude that aAfter the
safety-related loads on the Class 1E EPS circuit Class 1E EPS circuit
same division Class 1 E breaker closes, the as-built breaker closes, the as-built
buses are started in safety-related loads on the safety-related loads on the
sequence by the ECCS load same division Class 1 E same division Class 1 E
sequencer. buses are started in buses are started in

sequence by the ECCS load sequence by the ECCS
sequencer. load sequencer.

15.a A loss of power to a ClasslE 15.a A test will be performed to 15.a The rsul-ts of the test
bus initiates an automatic verify operation of the 1on-ludo that -A loss of
start of the respective Class respective Class 1 E EPS power to the as-built Class
1 E EPS, load shedding of upon a loss of power to the 1 E bus initiates an
connected loads, and as-built Class 1 E bus. automatic start of the
closing of the Class 1E EPS respective as-built Class
circuit breaker. 1E EPS, load shedding of

connected loads, and
closing of the as-built Class
1 E EPS circuit breaker.

15.b After the closing of the Class 15.b A test will be performed to 15.b The results of the test
1 E EPS circuit breaker, the verify operation of the LOOP coclude- that aAfter the
LOOP sequencer sequencer after the closing closing of the as-built Class
sequentially starts the of the as-built Class 1 E EPS 1 E EPS circuit breaker, the
required safety-related circuit breaker. LOOP sequencer
loads. sequentially starts the

required safety-related
loads.

16. All Class 1E EPS protection 16. A test will be performed to 16. The roF6t06 of the tWst
systems, except for verify thateieratiea4f-a4 the concludo that allThe as-
overspeed. generator as-built Class 1E EPS built Class 1E EPS
differential current, and high protection systems. excet protection systems, except
exhaust gas for overspeed. generator for overspeed. generator
temperaturerevae-4ai$ue differential current, and high differential current, and
p•ete^t*eR, are bypassed exhaust gas temperature, high exhaust gas
when the Class 1E EPS is are bypassed when the temperature 6eVer-efaik're
started by an ECCS Class 1E EPS is started by to-ettien, are bypassed
actuation signal. an ECCS actuation signal. when the Class 1E EPS is

started by an ECCS
actuation signal.
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17. The Class 1E EPSs are 17. A test will be performed to 17. The ro.Sults of the te•t
capable of responding to an verify that the as-built Class -The as-built

automatic start signal when 1 E EPSs are capable of Class 1 E EPSs are
running for test purposes. responding to an automatic capable of responding to

start signal while in the test an automatic start signal
mode., when running for test

purposes.
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Table 2.6.4-1 EPS Systems Inspections, Tests, Analyses, and Acceptance
Criteria (Sheet 5 of 9)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

18. Controls are provided in 18. TestsA-4est will be 18. The result& of the tArt
Eah Cla,,s 11= E-EPS cn, b, performed an te-verf4y onc., -udo that ea.h as built
centrelled from the MCR and Gentrel ef each as-built EPS can be controlled
fera-the Class 1 E EPS room Class 1 E EPS using the ffam 4he-Controls in the as-
to start and stoo each Class controls in the as-built MCR built MCR and fram-the
1E EPS. and the Class 1E EPS room. Class 1E EPS room start

and stop each Class 1 E
EPS.

19. The functional arrangement 19. An-I!nspection of the 19. The as-built onsite Class
of the Class 1E EPS fuel oil functional arrangement of 1E EPS fuel oil storage
storage and transfer the as-built Class 1 E EPS and transfer system and
system and Class IE EPS fuel oil storage and transfer Class IE EPS
ventilation/cooling air intake system and Class IE EPS ventilation/cooling air
and exhaust system areis ventilation/cooling air intake intake and exhaust
as described in the Design and exhaust system will be system conforms to the
Description ofthis performed. functional arrangement as
Subsection 2.6.4.2. described in the Design

Description ofjhis
Subsection 2.6.4.2.

20. The fuel oil storage a;nd 20. An inspection of the as built 20. The as built fueo
transfer system sdsge fuel oi G-1storage andl trnFor6 storage and transe
and constructed- in system wille system is designod andM
accordance with soismci peeferme4.Deleted constructed in accordance
Gatcgqoy 1 standards ;And WihrigmsiG Gateqwy'
ASIVIE Code Soction Wl standards and ASME
feqUmeist Deleted Coda Sectio•nI- Deleted

21. Each fuel oil transfer pump 21.a.i AnajisesA4es4 of each as- 21,a.i A report exists and
transfers fuel oil from the buAt-Class 1 E EPS FOS concludes that E-each as-
fuel oil storage tank to the transfer pump will be b•i4t-FOSfuiel-oi transfer
Class 1 E EPS day tank at a performed to determine the pump is sizeddesigked to
flow rate to support Class required flow rate af44he transfer fuel oil from the
1E EPS operation at availablhNPS to support fuel oil storage tank to the
continuous rated load while Class 1 E EPS operation at as-built Class 1 E EPS
simultaneously increasing continuous rated load while day tank, at a flow rate to
day tank level. Sufficient simultaneously increasingq support Class 1 E EPS
transfer pump NPSH is day tank level. operation at continuous
maintained under all design rated load while
conditions, simultaneously increasing

day tank level-at44hat
available NIPSH meats
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21.a.iib A tes-tARiAspeetie of
each division of the as-built
Class 1 E EPS FOS will be
performed to verify that fuel
oil transfer pump flow rate
and availabloP PSH bound
the analysis.

21.b Inspections and analyses
of the Class 1 E EPS FOS
will be performed to
determine NPSH available
to each as-built Class 1 E
EPS FOS transfer pump.

21.a.i[ib A Fepo~ exist and
coencludes that tThc,
eEach as-built Class 1E
EPS FOS transfer pump
flow rate ad-aviaabla
NP•S•-bounds the
requirements defined in
the analysesi4-caab•ea-
cuppOrting Oporation of
the Glases !F EPS ;at
concldtin s Fated load

NPHil aviultablz eualy

intrqeaig day tank level
anId- mainAtaining cufficiot
NPSH undHr all desigr

21 b A report exists and
concludes that the as-built
NPSH available is equal
to or greater than the as-
built NPSH required for
each Class 1E EPS EQS
transfer pump under all
design conditions.
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Table 2.6.4-1 EPS Systems Inspections, Tests, Analyses, and Acceptance
Criteria (Sheet 6 of 9)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

22. Each Class 1 E EPS FOS 22.i Analyses of each An 22.J A report exists and
day tank's capacity is i.n.p.,tn fr the . vistc,,. concludes that each as-
sufficient to provide fuel oil ef a report for• e -, _th ,built• it-Class 1E EPS FOS
for 1.5 hours of EPSGTG Class 1 E EPS FOS will be day tank's capacity is
operation at rated load. The performed to determine the sufficient to provide fuel
fuel oil in each fuel oil day required day tank capacity oil for 1.5 hours of
tank flows by gravity to to provide fuel oil for 1.5 EPSGT-G operation at
maintain positive pressure hours of EPS operation at rated load. Thefuelaei A_
at the fuel pumps for each rated load. eaeh Fuo Il01 day tank
Class 1E EPS. l.W. .by rfavity t

m aintinpositivo proF r
at the fNei pump6 fo each

__ Gass,4E-E-P
22ii Inspection of the as-built 22 i_ The as-built FOS day

FOS day tank will be tank's capacity bounds
performed to verify that the the analyses and the fuel
tank capacity bounds the oil flows by gravity from
analysis and that fuel oil the tank to maintain
flows by gravity from the positive pressure at the
tank to maintain positive fuel pump for its
pressure at the fuel pump respective Class 1E EPS.
of its respective Class 1E
EPS.

23. Alarms identified in 23. InspectionA-tes will be 23. The results of the test
Subsection 2.6.4.2 are performed for retrievability conclude that aAlarms
provided in the MCR-fef of the alarms identified in identified in Subsection
EPS .upp.. cYct... as Subsection 2.6.4.2 in the 2.6.4.2 can be retrieved
described in Subsection MCRon the as built E. ,.PF..ded in the as-
2-644. support systems by built MCR fQr status

proidig imuatd sats Gondition in the as built
test- sisg . EPS support systems as

doccribod in SubsocAtion

24. The Sy.tem logic invol.e. 24. A test will be performed on 24. The results of the test
tThe fuel oil transfer pump the as-built fuel oil storage GGolud9that as-built
startsipq automatically on a and transfer system by system l9o•G inyoeles the
fuel oil day tank low level providing a simulated fuel fuel oil transfer pump
signal and stopspi"g oil day tank level test signal startsing automatically on
automatically on a fuel oil testing the fuel oil transfer a fuel oil day tank low
day tank high-level signal. pump. level signal and stopsig

automatically on a fuel oil
day tank high-level signal.

25. The fuel oil transfer pumps 25. A test will be performed on 25. The results of the test
are powered from their the as-built fuel transfer conclude that a simulated
respective Class 1 E pumps by providing a test signal exists at the
division, simulated test signal in as-built fuel oil transfer

each Class 1 E division, pumps when the assigned
Class 1 E division is
provided a test signal.
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Table 2.6.4-1 EPS Systems Inspections, Tests, Analyses, and Acceptance
Criteria (Sheet 7 of 9)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

26.a.i The ASME Code Section 11 26.a.i IAA4nspection of the as- 26.a.i The ASME Code Section
components of the EPS built ASME Code Section III III data report(s) (certified,
support systems, identified components of the EPS when required by ASME
in Table 2.6.4-2. are support systems, identified Code) and inspection
fabricated, installed, and in Table 2.6.4-2. will be reports (including N-5
inspected in accordance performed. Data Reports where
with ASME Code Section III applicable) exist and
requirements. conclude that the as-built

ASME Code Section III
components of the EPS
support systems,
identified in Table 2.6.4-2,
are fabricated, installed,
and inspected in
accordance with ASME
Code Section III
requirements.

26.a.ii The ASME Code Section Ill 26.a.iiA reconciliation analysis of 26.a.iiThe ASME Code Section
components of the EPS the components in Table III design report(s)
support systems, identified 2.6.4-2 using as-designed (certified, when required
in Table 2.6.4-2. are and as-built information and by ASME Code) exist and
reconciled with the design ASME Code Section III conclude that design
requirements. design report(s) (NCA- reconciliation has been

3550) will be performed. completed in accordance
with ASME Code, for the
as-built ASME Code
Section III components of
the EPS support systems
identified in Table 2.6.4-
2arm rooci N ith the
design roquiromcnt~s. The
report documents the
results of the
reconciliation analysis.
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Table 2.6.4-1 EPS Systems Inspections, Tests, Analyses, and Acceptance
Criteria (Sheet 8 of 9)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

26.b.i The ASME Code Section III 26.b.i IAA4nspection of the as- 26.b.i The ASME Code Section
piping of the EPS support built ASME Code Section III III data report(s) (certified,
systems, including piping of the EPS support when required by ASME
supports, identified in Table systems, including Code) and inspection
264-2 is fabricated, supports, identified in Table reports (including N-5
installed, and inspected in 2.6.4-2. will be performed. Data Reports where
accordance with ASME applicable) exist and
Code Section III conclude that the as-built
requirements. ASME Code Section III

piping of the EPS support
systems, including
supports, identified in
Table 2.6.4-2, is
fabricated, installed, and
inspected in accordance
with ASME Code Section
III requirements.

26.b.iiThe ASME Code Section III 26.b.iiA reconciliation analysis of 26.b.iiThe ASME Code Section
piping of the of the EPS the piping of the EPS Ill design report(s)
support systems, including support systems, including (certified, when required
supports, identified in Table supports, identified in Table by ASME Code) exist and
2.6.4-2, is reconciled with 2.6.4-2, using as-designed conclude that design
the design requirements. and as-built information and reconciliation has been

ASME Code Section III completed in accordance
design report(s) (NCA- with ASME Code, for the
3550) will be performed. as-built ASME Code

Section III piping of the
EPS support systems,
including supports,
identified in Table 2.6.4-
2i_ reconciled With tho

gAFnquirementc. The
report documents the
results of the
reconciliation analysis.

27.a Pressure boundary welds in 27.a Inspections of the as-built 27.a The ASME Code Section
ASME Code Section III pressure boundary welds in III code reports exist and
components, identified in ASME Code Section III conclude that the ASME
Table 2.6.4-2, meet ASME comoonents identified in Code Section III
Code Section III Table 2.6.4-2. will be requirements are met for
requirements for non- performed in accordance non-destructive
destructive examination of with the ASME Code examination of the as-built
welds. Section III. pressure boundary welds

in ASME Code Section Iil
components identified in
Table 2 6.4-2.
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27.b Pressure boundary welds in 27.b Inspections of the as-built 27.b The ASME Code Section
ASME Code Section III pressure boundary welds in III code reports exist and
piping, identified in Table ASME Code Section III conclude that the ASME
2.6.4-2, meet ASME Code piping identified in Table Code Section III
Section III requirements for 2.6.4-2 will be performed in requirements are met for
non-destructive accordance with the ASME non-destructive
examination of welds. Code Section III. examination of the as-built

pressure boundary welds
in ASME Code Section III

ipping identified in Table
2.6.4-2.
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Table 2.6.4-1 EPS Systems Inspections, Tests, Analyses, and Acceptance
Criteria (Sheet 9 of9)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

28. Quality' Is demonstratod 28. An inspeGtOn fOr the 28. A FrPpot oXiS d
and dc.ume.t.d for eash existenco of a r.p..t will" h b" do•umRtS the egualit. •f
safety ,elated mchanical pe edD, Deleted each as buit safe
comAponent of the PPS rolated m~echania
support systems that is not component of thA EPS
designed to ASME Code support systems that is
SeGtien-W. Deleted not designed to AS84E

_C $ode Section4 Deleted

29. Each fuel oil storage tank 29.i Analyses will be performed 29.J A report exists and
provides a seven day to determine the required concludes that each as-
supply of fuel oil to its fuel oil storage tank volume bu•lt-fuel oil storage tank
respective Class 1 E EPS to provide a seven day for the Class 1 E EPS
while operating at rated supply of fuel oil to its provides a seven day
load. respective Class 1E EPS supply of fuel oil to its

while operatino at rated respective Class 1E EPS
load.An.; inspection fr the while operating at rated
existence of a r.p.rt for load.
each as bluilt fu~el P-4
storago tan;Rk for the Class
IE EP. F-_-ill be perform~ed. ______________

29.ii Inspection will be 29.ii The as-built fuel oil
performed to verify that the storage tank capacity
capacity of the as-built fuel bounds the analyses.
oil storaqe tank bounds the
analyses.

30. Each lubrication oil tank 30.i Analyses will be performed 30.i A report exists and
provides a seven day to determine the required concludes that each as-
supply of lubrication oil to lubricating oil tank volume bo4It-lubrication oil tank for
its respective Class 1E to provide a seven day the Class 1E EPS
EPS. supply of lubricating oil to provides a seven day

its respective Class 1 E supply of lubrication oil to
EPS.An inspection for the its respective Class 1 E
coste-nnc of a report for EPS.
each as built lubiricationaoi
tank for the Class 1 E EPS
will be p4Fmef,,•-d.

30ii Inspecton will be 30,ii The as-built lubricating oil
performed to verify that the tank volume bounds the
as-built lubricating oil tank analyses.
volume bounds the
analyses.

31. Each main shaft driven 31. An inspection of each as- 31. Each as-built main shaft
lubrication oil pump built main shaft driven driven lubrication oil pump
circulates lubrication oil to lubrication oil pump will be is designed to circulate
the engine during EPS performed. lubrication oil to the
operation. engine during EPS

operation.
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32. Each division of the Class 32. A test of each division of 32. Each division of the as-
1 E EPSGTG combustion the as-built Class 1E built Class 1E GTG-E PS
air intake and exhaust EPSGT-G at 110% of name combustion air intake and
system is capable of plate ratinqaGef"b•^, . r exhaust system is capable
supplying aadeqate aintake and vxhau..t system of supplying an-adequate
quantity-f combustion air will be performed. quaA.t-ef-combustion air
to the EPSGT and of to the EPSGT and of
disposing the-exhaust disposing the-exhaust
gases without creating an gases without creating an
emeessiv.e backprcccuro cýcosiye baekprccur
e;iof the EPSG_ when eRof the EPSGT when
operating at 110% of operating at 110% of
nameplate rating. nameplate rating.
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Table 2.6.4-2 EPS Support Systems Equipment and Piping Characteristics

ASME Code Seismic
Equipment or Pipe Line Name Section III Cateiosi

Class Category

EPS fuel oil storage tanks 3
EPS fuel oil transfer pump suction lines from EPS fuel oil storage 3 1
tank to EPS fuel oil transfer pumps
EPS fuel oil transfer pump suction line outlet check valves 3 1
EPS fuel oil transfer pump suction line isolation valves 3 1

EPS fuel oil transfer pumps 3 1
EPS fuel oil transfer pump discharge fines up to EPS fuel oil day 3 1
tank
EPS fuel oil transfer pump discharge line check valves 3 f
EPS fuel oil transfer pump discharge line isolation valves 3 1
EPS fuel oil day tanks 3
EPS fuel oil day tank outlet lines up to EPS 3 /

EPS fuel oil day tank outlet valves 3 1
EPS starting system air compressor discharge lines up to air 3 1
supply header
EPS starting system air compressor discharge line isolation 3
valves
EPS starting system air supply headers 3 1
EPS starting system air supply header outlet lines up to air 3
receiver
EPS starting system air supply header outlet line isolation valves 3 1
EPS starting system air receiver inlet check valves 3 1
EPS starting system air receivers 3 1
EPS starting system air receiver relief valves 3 1
EPS starting system air receiver outlet lines up to air starting unit 3 1
EPS starting system air start valves 3 1
EPS starting system air start pilot valves 3 1
EPS starting system air starting unit outlet lines up to air starter 3 1
EPS lubrication system main oil pumps I
EPS lubrication system oil coolers - 1

EPS lubrication system reduction gear reservoirs - I

EPS lubrication system main oil filters
EPS lubrication system main lube oil strainers /

EPS lubrication system piping, fittings and valves -

EPS combustion air intake and exhaust system intake silencers 7

EPS combustion air intake and exhaust system turbine exhaust -

silencers
EPS combustion air intake and exhaust system piping
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Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.6.5

Item Explanation/Basis for Change
No.

Design Description 2.6.5
A A clarification statement was added regarding the redundancy of the AAC power

source. Statement is consistent with Tier 2, Section 8.4. Also made editorial changes.
B Added to provide consistency with the corresponding functional description DC.
C Notes 1 and 2. See items 0 and P.
D Notes 1 and 2. See item P.
E Notes 1 and 2. See item Y.
F Notes 1 and 2. See item R.
G Note 2. See item V. This change alters the response to RAI 182, 14.03.06-11.
H Notes 1 and 2. See item U.
I Notes 1 and 2. See item W and ITAAC item #9.
J Notes 1 and 2. See item U. This change alters the response to RAI 182, 14.03.06-11.
K Added to provide consistency with the corresponding functional description DC.
L See ITAAC Table item #12.
M Notes 1 and 2. New ITAAC added, see ITAAC item #13. See item T.
N Deleted, no corresponding ITAAC. Unnecessary detail for non-safety system in Tier 1.

Item M already requires that the AAC GTG is adequately sized.
0 Notes 1 and 2. See item C.
P Notes 1 and 2. See items C and D.
Q Text deleted because no corresponding ITAAC and design requirement no longer a key

design feature. This change alters the response to RAI 222, 14.03.11-20.
R Notes 1 and 2. See item F.
S Text deleted because there was no corresponding ITAAC and it was not a design

requirement. Not required by SRP 14.3.
T Notes 1 and 2. New ITAAC added, see ITAAC Table #14. The sizing aspect of the

existing text is addressed in item M and new 1TAAC item #13.
U Notes 1 and 2. See items H and J.
V Note 2. See item G.
W Notes 1 and 2. See item I.
X Editorial
Y Notes 1 and 2. See item E.
Z Text deleted because it was unnecessary. Editorial.
AA Text deleted because item G already requires 8 hours of fuel capacity for AAC GTG

fuel oil storage tanks. No corresponding ITAAC for AAC power source day tank and no
need for one is identified.

BB Editorial
ITAAC Table 2.6.5-1
1 No changes
2 No changes
3 DC, AC

- Note 1. This change does not impact the response to RAI 182, 14.03.06-6. [RIS p7,
Consistency, third bullet]
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Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.6.5

Item Explanation/Basis for Change
No.

4 DC, ITA, AC
- Note 1. Also, statement regarding "normal" position was removed because it was

not appropriate for a DC. [RIS p7, Consistency, third bullet and p4, Nomenclature,
seventh bullet]

5 No changes
6 ITA, AC

- Clarified to indicate that the test condition would be a "simulated" SBO condition.
[WS p5, Logic, sixth bullet]

AC
- Change made for consistency with other AC where the ITA is a test. This change

alters the response to RAI 182, 14.03.06-6. . [RIS p5, Logic, seventh bullet]
7 DC

- Change made to clarify intent of DC. This change alters the response to RAI 182,
14.03.06-11. [RIS p7, Consistency, third bullet]

ITA
- Analysis added because it is necessary to determine theirequired fuel capacity. This

change does not impact the response to RAI 182, 14.03.06-11. [RIS p5, Logic, sixth
bullet]

AC
- Change made to reference a report where "analysis" is specified in the ITA. This

change does not impact the response to RAI 182, 14.03.06-11. [RIS p5, Logic,
seventh bullet]

DC, ITA, AC
- Change made to provide consistent wording. [RIS p7, Consistency, third bullet]

8 DC
- Revised to provide specificity regarding the scope of the DC. This change alters the

response to RAI 182, 14.03.06-6. [RIS p7, Consistency, third bullet]
ITA
- Revised because a test is a more appropriate ITA for a control than an inspection.

[RIS p5, Logic, sixth bullet]
AC
- Revised to provide consistency with revised DC and ITA. This change alters the

response to RAI 182, 14.03.06-6. [RIS p7, Consistency, second bullet]
9 DC

- The maximum allowable time (i.e., 100 seconds) for AAC sources to provide power
is not a safety basis value and should not be included in Tier 1. Tier 2, Section 8.4,
SBO analysis does not rely on this 100 second value. ITAAC #6 already requires
verification that the AAC can provide power to Class lE buses within 60 minutes.
This change alters the response to RAI 182, 14.03.06-11.

AC
- Revised for clarity and to be consistent with DC. This change alters the response to

RAI 182, 14.03.06-9. [RIS p7, Consistency, second bullet]
10 DC, ITA, AC

- Revised to provide clarity of scope. This change alters the response to RAI 182,
14.03.06-11. [RIS p7, Consistency, third bullet]

11 No changes
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Tier 1, Section 2.6.5

Item Explanation/Basis for Change
No.

12 DC, ITA, AC
- Existing ITAAC is deleted because it does not meet SRP selection criteria. SRP

Section 14.3.6 specifies testing for capacity and capability, not reliability (new
ITAAC added in item #13 below to address capacity). Furthermore, the 95%
reliability criteria is not a key design feature as described in Tier 2 Section 14.3.
DCD Tier 2, Section 8.4 states that either one of the AAC GTG alone meet the
requirements of RG 1.155, so the 95% reliability value for both is not required to
meet the regulations. The verification of reliability will be addressed by adding a
commitment to Tier 2, Section 8.4 to require an analysis to be performed prior to
initial fuel load to verify the reliability of the as-built AAC power sources using
historical industry data for similar components. Additionally, Tier 2, Section 8.4
already requires that the AAC power sources will be inspected and tested
periodically to demonstrate operability and reliability, and that the reliability of the
AAC power system will meet or exceed 95% as determined in accordance with
NSAC-108 or equivalent methodology to meet the Criterion 5 of Section C.3.3.5,
RG 1.155. This change alters the responses to RAI 327, 09.04.01-6 and RAI 582,
09.04.01-20.

13 DC, ITA, AC
- New ITAAC added to verify capacity of the AAC power sources and to verify that

the size of the AAC power sources and Class IE EPS are different (key design
insight). These requirements already exist in the Design Description.

14 DC, ITA, AC
- New ITAAC added to verify diverse starting mechanisms. This requirement already

existed in the Design Description.

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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2.6.5 Alternate AC (AAC) Power Source

2.6.5.1 AAC Design Description

Two AAC power sources are provided to supply AAGac power in case there is a
complete loss of offsite power (LOOP) and of-Class 1E EPSs. AAC power sources
supply power to loads required to bring and maintain the plant in a safe shutdown
condition for a4 station blackout (SBO) condition. AAC power sources also provide
power to the 6.9kV permanent buses during a LOOP condition. The AAC sources and
their connections to Class 1 E 6.9kV buses and to non-Class 1 E 6.9kV permanent buses
are shown on Figure 2.6.1-1. These AAC power sources are non-Class 1E and non-
seismic. The two AAC power sources are redundant in that only one AAC power source
is required to meet SBO requirements.

1. The functional arranqement of the AAC power sources is as described in the Desiqn B

Description of Subsection 2.6.5.1.

4-2. The AAC power sources are located in separate dedicated rooms.

3. Each AAC power source is isolated from the Class 1 E power supply systems by a
non-Class 1 E disconnect switch and a Class 1 E circuit breaker connected in series. Eli

2-A. The Class 1E circuit breakers for the AAC power sources in Class 1E medium
voltaqe switchqear are connected to disconnect switches (non-Class 1E) in selector
circuits.

4-5. Separate and independent fuel supply systems and onsite fuel storaqe tanks are
provided for Class 1 E EPSs and AAC power sources.

4.6. The AAC power sources can be started and connected manually to onsite Class
1 E medium voltaqe buses within 60 minutes durinq SBO conditions. '-

&7. The AAC power sources fuel oil storaqe tanks have enouqh fuel capacity to
supply power to the required SBO loads for 8 hours.

68. Controls exist in the MCR to start, stop and synchronize the AAC power sources.

7-9. Each AAC power source is capable of providinq power at the set voltaqe and
frequency to the non-Class I E 6.9kV buses after receivinq a start siqnal. II

910. Each AAC power source status and the breaker status of each Class 1E 6.9kV
breaker for the AAC power sources are displayed in the MCR. U-

11. The functional arranqement of the AAC fuel oil storaqe and transfer system is as
described in the Desiqn Description of Subsection 2.6.5.2.

12. Deleted
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13. The two AAC power sources are each sized to meet load requirements for SBO and
LOOP conditions. The size of the AAC power source is different than the Class 1E
EPSs.

The gonreator load Gables are adequately sized tW caFr tho rated output of the ,A~AG
power Source and withstand the maximum availabhle fault cu,_rrontA.

The connectio between the Class 1 E 6.9kV buses and non Class 1 E AAC power
sources are provided through two isolation deVices in series which are nermally open.

OnRe Cl1ass lES .circuit bhre aker is proVide 9d- at the Clas126E 6- -a. 9 kVi cwitchge9arF anAd the8 oth er
is a non. ClasIs• I Fa dis.onnect switch at the se!eGtOFr circuit.

Circuit breake, panels of the alternate ac system aRd cables associated with alterate ac
poWer to safet buser in the T!B3 electAric-al rooam are segregated into tWo groups by
qualified Afie -barrier~s.

From~ the onset of an SBO event, one Class lE 66.0k0. rswitchgear bDus is manually
coennect-ed- to an; AC power source within one hour. Leads required for SO MARe

L~i1

L~I1

EL

L~i1

ELThe AAC power system is, finspected and tested periodically to demons~trate operability
and Felabiltý.

14 Th~ two AAC~ nnw~r ~nitrc~~ ~ divpr~p ~tirtinn ~vs~t~m frnm th~ CI~c~ IF
EPSsT-h AAC power soures are of different size and have different starting s•yt EL
from the EPSs.

Manual21 anAd aultomatic operation (e.g. start, stop and synchronization) are proVided in
the MGR. E•a-canh AAC power sour.e and each ClaSS 1-E 6.9 Wv breaker status

The AAC GTGs have enough fuel capacity to supply power to the required SBO0 loads

Each AAC power source is capable Of proViding power at the set voltage and frequency
to the non Class I c 6.9k-V buses within the mamimum allowable tim e ft .rom- r.eeivig e a
Gta4-eSigAal

2.6.5.2 AAC Fuel Oil Storage and Transfer Systems (FOS) Design Description

Each AAC power source is provided with dedicated fuel oil supply system, fuel oil day
tank and storage tank:

LII

* The AAC FOSs are non safety-related-systems.

eFOS ist not shar~ed bu the EPS noW9r seum~e

The AAC FOS derign features inc-ludo;

r7_
I A
I -F7-
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--Eac-h f4uel oil day tank p-roides . c-ufficient fuel for 4.5 h•u•s of AA power o•Urce
epe~atie.

* Each AAC fuel oil day tank is located inside the associated AAC power source
room in the PS/B.

2.6.5.3 Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.6.5.1-1 describes the ITAAC for the AAC power source.
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Table 2.6.5-1 AAC Systems Inspections, Tests, Analyses, and Acceptance
Criteria (Sheet I of 2)

Design Commitment Inspections, Tests, Acceptance CriteriaAnalyses
1. The functional arrangement 1. An inspection of the 1. The as-built AAC power

of the AAC power sources functional arrangement of sources conform to the
afeis as described in the the as-built AAC power functional arrangement
Design Description of sources will be performed. described in the Design
Subsection 2.6.5.1. Description of Subsection

2.6.5.1.

2. The AAC power sources are 2. An inspection of the location 2. The as-built AAC power
located in separate of the as-built AAC power sources are located in
dedicated rooms. sources will be performed. separate dedicated rooms.

3. Each AAC power source is 3. An inspection of the as-built 3. Each as-built AAC power
isolated from the Class 1 E non-safety disconnect source is isolated from the
power supply systems by a switch and Class 1 E circuit as-built Class 1 E power
non-Class 1E disconnect breaker between each AAC supply systems by a non-
switch and a Class 1 E circuit power source and the safety disconnect switch
breaker connected in series, emergency Class 1 E power and a Class 1E circuit

supply systems will be breaker connected in
performed. series.

4. The Class 1 E circuit 4. An inspection of the as-built 4. The as-built Class 1 E
breakers for the AAC power Class 1 E circuit breakers for circuit breakers for the
sources in Class 1 E medium the AAC power sources in AAC power sources in the
voltage switchgears are the Class 1 E medium Class 1E medium voltage
connected to disconnect voltage switchgears which switchgears are connected
switches (non-Class 1 E) in are connected to disconnect to disconnect switches
selector circuits-w4h-;ae switches (non-Class 1 E) in (non-Class 1 E) in selector
nor.mally open and do not selector circuits will be circuits which are nrimly
have any aut.matie . l.. ing performed. apon and do not have any
f.mfuiati automatic elocing function.

5. Separate and independent 5. An inspection of the as-built 5. Separate and independent
fuel supply systems and fuel supply systems and fuel supply systems and
onsite fuel storage tanks are onsite fuel storage tanks for onsite fuel storage tanks
provided for Class 1 E EPSs the Class 1 E EPSs and the are provided for the as-
and AAC power sources. AAC power sources will be built Class 1 E EPSs and

performed. the AAC power sources.

6. The AAC power sources can 6. A test will be performed to 6. Tha rA,-÷ of tho tact
be started and connected verify that the as-built AAC ee...r..dethat The as-built
manually to onsite Class 1 E power sources can be AAC power sources can
medium voltage buses within started and connected be started and connected
60 minutes during SBO manually to the as-built manually to the as-built
conditions. onsite Class 1 E medium onsite Class 1 E medium

voltage buses within 60 voltage buses within 60
minutes during simulated minutes during simulated
SBO conditions. SBO conditions.

Tier 1 2.6-4 Draft to Revision 3_ 1
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7. The AAC power
sourcesGTGs fuel oil
storaqe tanks have enough
fuel capacity to supply power
to the required SBO loads
for 8 hours.

7J Analyses will be performed
to determine the required
AAC power sources fuel oil
storage tank capacity to
supply power to the
required SBO loads for 8
hours.

7.iiAn inspection of the as-built
AAC power sources fuel oil
storage tanks will be
performed to verify that the
fuel capacity bounds the
analyses.

7.i A report exists and
concludes that -the a&-
bu+t-AAC power
sourcesG-TGs have
enough fuel oil storage
tank capacity to supply
power to the required SBO
loads for 8 hours.

7.ii The as-built AAC power
sources fuel oil storage
tanks have fuel capacity
that bounds the analyses.

Tier I 
2.6-5 Draft to Revision 33
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Table 2.6.5-1 AAC Systems Inspections, Tests, Analyses, and Acceptance
Criteria (Sheet 2 of 2)

Design Commitment Inspections, Tests, Acceptance CriteriaAnalyses

8. Controls exist in the MCR 8. TesiAn in"pection of the ac 8. Controls in the as-built
to-ho operation (9-g. start, ZAIt4A-R will be performed MCR The operation (.g
stop and synchroniz2eatiei4 on the as-built AAC power start, stop and
of the AAC power sources sources using the controls synchroniz~eatia-)-ef the
are prOvid.d in the MCR. in the as-built MCR. as-built AAC power

source proVidedinthe
;A W "t AAR.

9. Each AAC power source is 9. A test will be performed to 9. Each as-built AAC power
capable of providing power verify that the as-built AAC source can reachis
at the set voltage and power source can reach set .apable of p-.....ding p.9, e
frequency to the non-Class voltage and frequency. at-the set voltage and
1E 6.9kV buses afterwithiR frequency to the non-
the mximu-m allow-ble time Class 1 E 6.9kV buses
49m receiving a start signal. aften-ithin 100 AAcondA

#e#a receiving a start
signal.

10. Each AAC power source 10. An inspection of the AAC 10. Each as-built AAC power
status and the breaker power source status source status and the
status of each Class 1 E indications in the as-built breaker status of each
6.9kV breaker for the AAC MCR will be performed. Class 1 E 6.9kV breaker for
power sources are displayed the AAC power sources
in the MCR. are displayed in the as-

built MCR.

11. The functional arrangement 11. An inspection of the 11. The as-built AAC fuel oil
of the AAC fuel oil storage functional arrangement of storage and transfer
and transfer system is as the as-built AAC fuel oil system conforms to the
described in the Design storage and transfer system functional arrangement as
Description of Subsection will be performed. described in the Design
2.6.5.2. Description of Subsection

2.6.5.2.

12. The reliabilty of th AAC 12. An aRalyssi of the reliability 12. The , ,liabilit•of the as
p.W.. s.urc. .. mct Or of the ac built ^C powo. built AA- poweF , ource.
excoad 95 percnt Deleted .o..... .. ill be pe,,bfmd. Moot or exced

Deleted peFrentr Deleted
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13 The two AAC cower sources
are each sized to meet the
load requirements for SBO
and LOOP conditions. The
size of the AAC power
source is different than the
Class 1E EPSs.

13.i Analyses will be performed
to verify the AAC power
sources are each sized to
meet load requirements for
SBO and LOOP conditions.

13.ii Inspection will be performed
to verify that the ratings of
the as-built AAC power
sources bound the analyses.

13.iii Inspection will be performed
to verify that the size of the
as-built AAC power sources
is different than the as-built
Class 1E EPSs.

13.i A report exists and
concludes that the two
AAC power sources are
each sized to meet load
requirements for SBO and
LOOP conditions.

13.ii. The ratinqs of the two as-
built AAC power sources
bound the analyses.

13.iii The size of the AAC power
sources is different than
the Class 1E EPSs.

14 The two AAC power sources 14 An inspection of the as-built 14 Diverse startinq
have a diverse startinq starting mechanisms for the mechanisms are provided
mechanism from the Class Class 1 E EPSs and the for the as-built Class 1 E
1E EPSs. AAC power sources will be EPSs and the as-built AAC

performed. power sources.

Tier 1 2.6-7 Draft to Revision 32 1



Tier I Changes Explanation/Basis Document
Tier 1, Section 2.6.6

Item Explanation/Basis for Change
No.

Design Description 2.6.6
A Text deleted because Tier I and ITAAC are not required to address all plant normal

lighting.
B Note 2. See item I. Additional text provided regarding locations of emergency lighting

to provide criteria for the functional arrangement ITAAC. Information copied from Tier
2, Section 9.5.3.2.2.1.

C Note 2. See item L.
D See ITAAC item #1.
E Text added to provide consistency with the corresponding DC.
F Note 1. This change alters the response to RAI 182, 14.03.06-11.
G Text deleted and not included in functional arrangement discussion because

normal/emergency lighting is not required to be verified by SRP 14.3.6 which specifies
verification of portions of the plant lighting required to remain available during accident
scenarios and power failures.

H Note I
I Note 2. See item B.
J Notes 1 and 2. See item 0.
K Note I
L Note 2. See item C. This change alters the response to RAI 182, 14.03.06-11.
M Notes 1 and 2. See item P.
N Notes 1 and 2. See item P.
0 Notes 1 and 2. See item J.
P Notes 1 and 2. See items M and N.
ITAAC Table 2.6.6-1
1 DC, ITA, AC

- ITAAC deleted because only the emergency lighting system needs to be addressed
and other table items adequately address emergency lighting. Change is consistent
with SRP 14.3.

2 DC, ITA, AC
- Revised to make consistent with other functional arr yagement ITAAC. [RIS p5,

Logic, seventh bullet]
3 DC, AC

- Note 1. IRIS p7, Consistency, third bullet]
4 DC, AC

- Note 1. This change does not impact the response to RAI 80, 09.05.03-7. [RIS p7,
Consistency, third bullet]

5 DC, ITA, AC
-Generic changes made to seismic ITAAC to provide clarity mad consistency. This

change alters the response to RAI 80, 09.05.03-7 mad RAI 182, 14.03 .06-8. [RIS p5,
Lo gic, seventh bullet]

Draft I



Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.6.6

Item Explanation/Basis for Change
No.

6 DC, ITA, AC
- Editorial clarification
AC
- Revised to contain more definitive acceptance criteria and eliminate extraneous text

in the AC. The 8-hour battery capacity is verified in ITAAC item #7. This change
alters the response to RAI 30, 09.05.01-9 and RAI 182, 14.03.06-11. [RIS p7,
Consistency, second bullet]

7 DC, AC
- Revised to make the acceptance criteria more specific and less vague. This change

alters the response to RAI 80, 09.05.03-10 and RAI 34, 09.05.03-6. [RIS p7,
Consistency, second bullet]

DC, ITA, AC
- Clarified terminology. This change alters the response to RAI 80, 09.05.03-10 and

RAI 34, 09.05.03-6. [RIS p7, Consistency, third bullet]
8 DC, AC

- Revised to remove the reference to the TESNA standard and include the specific
acceptance criteria numerical value, consistent with SRP guidance regarding
references to standards in Tier 1. This change alters the response to RAI 80,
09.05.03-10 and RAI 34, 09.05.03-6. [RIS p7, Consistency, second bullet]

DC, ITA, AC
- Editorial changes

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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2.6.6 Plant Lighting Systems

2.6.6.1 Design Description

The plant lighting systems includes normal and emergency lighting systems. The plant
lighting systems are non-safety-related and non-Class 1E.

The normal plant lighting is provided in all plant inidoor and outdoor areasr during all
normnal and emr~egcncy modes of plant opcration. Normnal plant lighting is powered from
nlanT nnn G• i s I i= aGpe nn eFo syte s.[•=l ilL [l ll m V lUU ~I p• el tVI yt .Lellu;.

The emergency lighting system includes normal/emergency (N/E) lighting system,
emergency lighting system being powered by the Class 1 E power system, and self-
contained battery pack emergency lighting system. Emergency lightingq powered by the
Class 1E power system is provided in the following areas:

* MCR I
* Remote shutdown consoles

• Class 1 E emergency generator rooms

• Class 1 E switchgear, motor control center, Class 1 E uninterruptible power supply
(UPS) panels

• Battery and battery charger rooms

* Access and egress routes to the remote shutdown consoles

The self-contained battery pack emergency lighting system is provided in areas where
emergency operations are performed, to enable safe ingress and egress of personnel. _..

1. Deleted
2. The functional arrangement of the emergency lighting system is as described in the

Design Description of Subsection 2.6.6.1. FE
4.3. The normal/emergencyN/E lighting system is capable of b powered fromnby

the non-Class 1 E 480 V permanent buses. W!E lighting is provided in all areas of the H-I
plant except the areas that have emnergencY lighting powercd by the Class 1 E= power F
souyr-Ges•.

2',. The Cemergency lighting system powered by the Class 1E power system in the
MCR and remote shutdown console room is powered from the redundant Class 1E
dc power systems. Emergency lighting powered by the Class 1 E power system in

arPeas w0herFe emnergency Operatiens are perform~ed (e.g. MCR, Remote 6hutd-own [F1
~onsole room-F) is powered by the Glass 1 FE 480V power system, L

3.5. The emergency lighting system supports in the MCR and remote shutdown
console room can withstand seismic design basis loads without loss of safety
function.

Tier I 2.6-1 Draft to Revision 32
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6. The ,Sself-contained battery pack emergency lighting system is normally powered
from the ac power systems and powered from self-contained battery packs if normal
ac power is lost. Tho Self contained-d-batt8rF; pak mr•. ... gey lighting .Ytm i-
nra. ;rl^A, un rat. *u~kara ^n~r nan ar,,,rgin -!4 a nafnrr An + n 

6
a nfa

%I Fywr Ono arv %; Fm= , CP WrIcz 10 act

ingrece and earocs of sDorzonnI.

4-7. The self-contained battery pack units provide illumination of at least 0.5 foot-
candles at the floor level for 8-hnoum

8. The emeraencv lichtina Dowered bv the Class 1 E Dower system in the MCR and at
the remote shutdown consoles provides reauired illumination levels for at least 8
the remote shutdown consoles Drovides reauired illu ination levels for at least 8
hours. FQII

LFi1
Emergency liqhtinq system in MGR mee-Atcn ceigsmic- Category 1 reguir-ement'.

HOurwiI andROFOG WORrRAnc Aicjni-g rx-io. 1ogotnR.F pora'idelme roaUIroa iiiUmtRamionR 1e8e
. v --I ....

2.6.6.2 Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.6.6-1 describes the ITAAC for the plant lighting systems.
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Table 2.6.6-1 Plant Lighting Systems Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 1 of 2)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

1.The plant ihng 1 .An insPectiGR Of thRA6 19 bult 1 . The as built plant lighting
eyctemc. includes normal, Plant lighting syrtem6 Will 139 6ystems6 includ86 norm~al,
omorgencY, and se.uFty peFe,,ed Deleted emergency, and ,eruty
lighting systems. Deleted liDhting Systems.Deleted

2. The functional 2. An inspection of the 2. The as-built emergency
arrangement of the functional arrangement of lighting system conforms to
emergency lighting the as-built emergency the functional arrangement
system is as described in lighting system will be described in the Design
the Design Description of performed. Description Subsection
Subsection 2.6.6.1 .The 2.6.6. 1 inn', e
lMightngy ightsinge cg normal/e.mergency lighting
systemrieG4df e nl systems, Clapale of begnqy
Comleassg1E480Vy lighting System pow ere d b
ei aetiA@SW buss Class1 1 FE pwerma ystemnand
e emergency lighting 4elGif o entainud ba4t ergy pac

systM powered by Glass emergency lighting system.
1 FE powe r system, and
self contained batter
par~k emer~g8ncy lighting

3. The normal/emergency 3. An inspection of the as-built 3. The as-built
lighting system is normal/emergency lighting normal/emergency lighting
powered from the non- system will be performed. system is capable of being
Class 1E 480V powered from the non-Class
permanentAAG buses. 1 E 480V permanent6AA

buses.

4. The emergency lighting 4. An inspection of the as-built 4. The as-built emergency
system powered by the emergency lighting system lighting system powered by
Class 1 E power system in powered by the Class 1 E the Class 1 E power system in
the MCR and remote power system in the as-built the as-built MtMCR and remote
shutdown console room mCR and remote shutdown shutdown console room is
is powered from console room will be powered from redundant Class
redundant Class 1 E dc performed. 1 E dc power systems.
gower systems.,________________

5. The emergency lighting 5Ji Inspections will be 5Ji The as-built emergency
system supports in the performed to verify that the lighting system supports in the
MVCR and remote as-built emergency lighting MOIR and remote shutdown
shutdown console reom system supports in the MVCR console room areJs located in
cLan4&4eskjed49 and remote shutdown a seismic CategonI
withstand seismic design console roomeqipment structuretho reactorGF lig
basis loads4j" without are__ located in a seismic
loss of safety function. Category I structurethe

__ta N __l

Tier 1 2.6-3 Draft to Revision 323



2.6 ELECTRICAL SYSTEMS US-APWR Design Control Document

5.ii Type tests, analysis, or a
combination of type tests
and/oF analyses of the
emergency lighting system
supports in the MCR and
remote shutdown console
roomreq'iment- will be
performed using analytical
assumptions, or will be
performed under conditions
which bound the seismic
desian basis reauirements.

5.ii A report exists and concludes
The renut of th typo tccte
andor analses. . o.... " that
the emergency lighting system
suports in the MCR and
remote shutdown console
room can withstand seismic
design basis loads without
loss of safety function.

I
5.iii Inspections and analysesAF#

iF~speetieR will be performed
to verify thaten the as-built
emergency lighting system
supports including
anchorages in the MOR and
remote shutdown console
roomoequipmcntmin~dUng
aAiGhoae aresesial
bounded by the tested or
.flAIV7Afd rnndfifirnnq

5.iii A report exists and concludes
that the The-as-built
emergency lighting system
supports including anchorages
in the MCR and remote
shutdown console room
including ... h.a...egcare
seismically bounded by the
tested or analyzed conditions.

-.......- J

Tier I 2.6-4 Draft to Revision 32 1
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Table 2.6.6-1 Plant Lighting Systems Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 2 of 2)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

6. The self-contained 6. An inspection of the as-built 6. The as-built self-contained
battery pack emergency self-contained battery pack battery pack emergency
lighting system is emergency lighting system lighting system is normally
normally powered from will be performed. powered from the ac power
the ac power system and system and powered from self-
powered from self- contained battery packs if the
contained battery packs if normal ac power is lost te
the normal ac power is "uppo"t acGcos, gr..., a.nd
lost. .p..ation. actit.." ;" f•r a

m;nmu Qof -8 h 0-ur.F-
7. The de-self-contained 7. A4 test of the as-built dG 7. The as-built de-self-contained

battery pack units provide self-contained battery pack battery pack units provide
illumination of at units will be performed. illumination of at leastabeut
leastabe"t 0.5 foot- 0.5 foot-candles at the floor
candles at the floor level level for at least 8-hours.
for at least 8-hours.

8. The emergency lighting 8. A;4 test of the emergency 8. The as-built emergency
powered by the Class 1 E lighting powered by the lighting powered by the Class
power system in the MCR Class 1 E power system in 1 E power system in the MCR
and at the remote the MCR and at the remote and at the remote shutdown
shutdown consoles shutdown consoles will be consoles provides illumination
provides required performed. levels in those areas equal to
illumination levels 44 or greater than 10 foot-
thoe- aFera equal to candlest-hoc rocmmd

roato, than thoco by the4ISNAfor at least 8
,ocmm,,,dd by, ho hours.
F=INA for at least 8
hours.

Tier 1 2.6-5 Draft to Revision 32.



Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.6.7

Item Explanation/Basis for Change
No.

Design Description 2.6.7
A Text added to provide consistency with the corresponding DC.
B Note 1. Text deleted because it was too detailed for Tier I and not part of the ITAAC

DC. This change alters the response to RAI 182, 14.03.06-6.
C Note I
D Note I
E Note 1. This change does not impact the response to RAI 182, 14.03.06-6.
ITAAC Table 2.6.7-1
1 No changes
L.a No changes
1.b DC, AC

- Note 1. This change does not impact the response to RAI 182, 14.03.06-9. [RIS p7,
Consistency, second bullet]

L.c DC, ITA, AC
- Note 1 [RIS p7, Consistency, second bullet]

2 DC, AC
- Revised to provide clarity and consistency with Tier 1 terminology. This change

alters the response to RAI 424, 14.03.06-18. [RIS p7, Consistency, second bullet]

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

Draft I
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2.6.7 Grounding and Lightning Protection System

2.6.7.1 Design Description

The grounding and lightning protection system consists of the following:

• Station ground grid

" System neutral grounding

• Equipment grounding

* I&C grounding

• Lightning protection

The station ground grid consists of buried, interconnected bare copper conductors and
ground rods forming a plant ground grid matrix.

1. The followinq grounding systems connect to the station ground grid:

a. The system neutral grounding provides grounding of the neut.,l points of the
MG, MT, UATs, RATs, SSTs, Class 1E EPSs and AAC power sources. T-he
mneutrairc of the MG, ClIa6c lE E1286 and AAGC power; zOU~ros i6 grounded
through grounding transfoFrmers PFoViding high rzsistaneo grounding. The M
And- SS2T low4 voltage noutrais are grounded solidly. The UAT and RAT lo
unoltace vtnd-ina neutrals are reSiStance arounded.--1

b. The equipment grounding forprovids bon,.ding of the equipment enclosures,
raceways, metal structures, metallic tanks, and the ground bus of switchgear,
load centers, MCCs, switchboards, panel boards and control cabinetst4e-the
station ground grid.

c. The I&C grounding which includes a provides the isolated signal ground
r.equied by plant .&G systems. A separate radial grounding system consisting
of isolated instrumentation ground buses and insulated cable s p•evided.
The radial gro9unding systems are connected to the station ground qrid and

0- - - - I-are nuit am from a, oto ronýecic 4s

2. Lightning protection is provided for standard design buildings and exposed structures.
SUrge arrestors are provided to protcth PAT I I, U ; RAT 5,K.i 5solated phase h-sdcil
and the medium voltage sWitchgeaF fromA lightninsug. Surge arrester are
connected directly to the ground grid in ore opovd o impedance path to
ground for the surges caused or induced by lightning. Thus, fire or damage to the
plant froem a liehtning stri-ke is avoided.

2.6.7.2 Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.6.7-1 describes the ITAAC for the grounding and lightning protection system.

Tier I 2.6-1 Draft to Revision 3_3
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Table 2.6.7-1 Grounding and Lightning Protection System Inspections, Tests,
Analyses, and Acceptance Criteria

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

1 The following grounding 1. An inspection of the as-built 1. The following as-built
systems connect to the grounding system will be grounding systems connect
station grounding grid: performed to verify: to the station grounding grid:

a. the system neutral a. the system neutral a. the system neutral
grounding of the MG, grounding connects to grounding of the MG,
MT, UATs, RATs, station grounding grid MT, UATs, RATs, SST,
SSTs, Class 1E EPSs Class 1E EPSs and
and AAC power AAC power sources
sources

b. the equipment b. the equipment grounding b. the equipment
grounding foref4he connects to station grounding foref4he
equipment enclosures, grounding grid equipment enclosures,
raceways,-ead metal raceways,-aeA metal
structures metallic structures metallic
tanks, and the ground tanks, and the ground
bus of switchgear, load bus of switchgear, load
centers, MCCs, centers, MCCs,
switchboards and switchboards, and
control cabinets, control cabinets.

c. the I&C grounding c. the I&C grounding c. the I&C grounding which
which includes a connects to station includes a separate
separate radial grounding grid and radial groundinq system
grounding system includes a separate radial consisting of isolated
consisting of isolated grounding system instrumentation ground
instrumentation ground consisting of isolated buses and insulated
buses and insulated instrumentation ground cables.
cables. buses and insulated

cables.

2. Lightning protection system 2. Inspection of the as-built 2. The as-built lightning
is provided for standard lightning protection system will protection system for

sWUS APWR buildings be performed. standard desiqnplaR
and exposed structures, buildings and exposed

structures exist.
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Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.6.8

Item Explanation/Basis for Change
No.

Design Description 2.6.8
A Note I
B Notes I and 2. See item E.
C Note I
D Note I
E Notes 1 and 2. See item B.
ITAAC Table 2.6.8-1
1 ITA

- Editorial correction.
2 DC, ITA, AC

- Generic changes made to seismic ITAAC to provide clarity and consistency. This
change alters the response to RAI 182, 14.03.06-8. [RIS p5, Logic, seventh bullet]

3 DC, ITA, AC
- Generic changes made to the separation ITAAC to provide clarity and consistency.

[IPs p5, Logic, seventh bullet]
4 DC, ITA, AC

- Revised to provide clarity and consistency with Tier 2. [RIS p7, Consistency, fourth
bullet]

5 5.i AC
- Change made to reference a report where "analysis" is specified in the ITA. This

change alters the response to RAI 182, 14.03.06-10. [RIS p5, Logic, seventh bullet]
6 6.i AC

- Ch ange made to reference a report where "analysis" is specified in the ITA. This
change alters the response to RAI 182, 14.03.06-10. [RIS p5, Logic, seventh bullet]

7 DC, ITA, AC
- Generic changes made to enviromnental qualification ITAAC to provide clarity and

consistency. This change alters the response to RAI 182, 14.03.06-8. This change
incorporates the changes described in the response to RAI 511, 03.11-21. [RIS p5,
Logic, seventh bullet]

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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2.6 ELECTRICAL SYSTEMS US-APWR Design Control Document

2.6.8 Containment Electrical Penetration Assemblies (EPAs)

2.6.8.1 Design Description

1. Electric power, control and instrumentation circuits pass through the containment
vessel boundary wall via electrical penetration assemblies (EPAs).

2. Each EPAe-- can withstand seismic design basis loads without loss of safety
function. re :lasified as seismic Category a•n d qualified for postulated

3. Separation is providedimaintained between redundant divisions of EPAs containing
Class 1E circuits and between EPAs containing Class 1E circuits and EPAs
containing non-Class 1E circuits.

4. Separate penetrations are provided for medium voltage circuits,-aAd low voltage
circuits, control power circuits-, ceGtrf, and instrumentation signal circuitsf1-RtiGWs.

5. The primary circuit protection device for each EPA circuit is sized to ensure electrical
integrity of the circuit for postulated overload and short-circuit conditions.

6. The back up circuit protection device for each EPA circuit is sized to ensure
mechanical integrity of the EPA for postulated overload and short-circuit conditions,
during normal and accident conditions.

7. Each EPA 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 reauired to oerform the
safety function.

2.6.8.2 Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.6.8-1 describes the ITAAC for the EPAs.
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2.6 ELECTRICAL SYSTEMS US-APWR Design Control Document

Table 2.6.8-1 Containment Electrical Penetration Assemblies Inspections,
Tests, Analyses, and Acceptance Criteria (Sheet I of 2)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

1. The electric power, 1. An inspection of the as-built 1. The as-built electric power,
control and electric power, control and control and instrumentation
instrumentation circuits instrumentation circuits that circuits pass through the as-
pass through the pass through the as-built built containment vessel
containment vessel containment vessel boundary boundary wall via the as-built
boundary wall via wall will be performed. EPAs.
electrical penetration
assemblies (EPAs).

2. Each EPA canie 2.i Inspections will be performed to 2.i Each as-built EPA is located
des44e withstand verify that each as-built EPA is in a seismic Cate-gory I
seismic design basis located in a seismic Category I structurethe reaStor building
loads without loss of structureth. rOa-tcr building and -cn+ainmont "v..e..
safety function. and containm.nt ".'cel.

2.ii Type tests, analyses, or a 2.ii A report exists and concludes
combination of type tests and that The ..... tS . f the tYPo
andle analyses of each EPA tocte And ....A lyoe.
will be performed using Genlude tha each EPA can
analytical assumptions, or will withstand seismic design
be performed under conditions basis loads without loss of
which bound the seismic design safety function.
basis requirements.

2.iii Inspections and analyses will 2.iii A report exists and concludes
be performed to verify that An that E-each as-built EPA,
in.pection will be perfomed o including anchorage~s is
each as-built EPA, including seismically bounded by the
anchorages, is seismically tested or analyzed conditions.
bounded by the tested or
analyzed conditions.

3. Separation is 3. A4-ilnspections of the as-built 3. The-sSeparation is provided
_rovidedmai•taiRe4 EPAs containing the Class lE in accordance with RG 1.75
between redundant circuits aRd tho ai built EPAs mai•taiRed between-the as-
divisions of EPAs continin thAAno C+A.. I R built redundant divisions of
containing Class 1 E ,equfts-will be performed. EPAs containing the Class 1 E
circuits and between circuits and between the as-
EPAs containing Class built EPAs containing the
1 E circuits and EPAs Class 1 E circuits and the as-
containing non-Class 1 E built EPAs containing the
circuits. non-Class 1 E circuits.
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2.6 ELECTRICAL SYSTEMS US-APWR Design Control Document

4. Separate penetrations
are provided for medium
voltage circuits -a•4 low
voltage circuits, control
power circuits, GentfOI7
and instrumentation
signal circuitqfiA~iRA.

4. An inspection of the as-built
penetrations for the medium
voltage circuits and low voltage
circuits, control ower circuits,
GOMMrO, and instrumentation
signal circuitsfwetiei6 will be
performed.

4. The as-built modules for
medium voltage power
circuits (e.g., 6.9 kV) are in
medium voltage power
penetrations: modules for low
voltage power circuits (e.g.,
480 V) are in low voltage
power penetrations: modules
for control power circuits
(e.g., 120/125V) are in control
power penetrations and
modules for instrumentation
signal circuits are in
instrumentation
penetrationssepafate
penotrations are providcd for
the moedium Yoltage and loe
Voltago poWor, cOntrol, and
inctrmntainfnto

5. The primary circuit 5.i An analysis will be performed to 5.i A report exists and concludes
protection device for verify the primary circuit that Tthe primary circuit
each EPA circuit is sized protection device for each EPA protection device for each
to ensure electrical circuit is sized to ensure EPA circuit is sized to ensure
integrity of the circuit for electrical integrity of the circuit electrical integrity of the
postulated overload and for postulated overload and circuit for postulated overload
short-circuit conditions. short-circuit conditions, and short-circuit conditions.

5.ii An inspection will be performed 5.ii The ratings of the as-built
to verify the ratings of the as- primary circuit protection
built primary circuit protection device for each EPA circuit
device for each EPA circuit bound the requirements of the
bound the requirements of the analysis.
analysis. I
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2.6 ELECTRICAL SYSTEMS US-APWR Design Control Document

Table 2.6.8-1 Containment Electrical Penetration Assemblies Inspections,
Tests, Analyses, and Acceptance Criteria (Sheet 2 of 2)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

6. The back up circuit 6.i An analysis will be performed 6.i A reoort exists and
protection device for each to verify the back up circuit concludes that :the back
EPA circuit is sized to protection device for each EPA up circuit protection device
ensure mechanical integrity circuit is sized to ensure for each EPA circuit is sized
of the EPA for postulated mechanical integrity of the to ensure mechanical
overload and short-circuit EPA for postulated overload integrity of the EPA for
conditions, during normal and short-circuit conditions, postulated overload and
and accident conditions. during normal and accident short-circuit conditions,

conditions. during normal and accident
conditions.

6.ii An inspection will be 6.ii The ratings of the back-up
performed to verify ratings of circuit protection device for
the back-up circuit protection each as-built EPA circuit
device for each as-built EPA bound the requirements of
circuit bound the requirements the analysis.
of the analysis.

7. Each EPA as being 7.i Type tests or a combination of 7.i A report exists and
qualified for a harsh type tests andand/oF analyses concludegThe ... u.. of the
environment canis-designed using the design type t•sts andOF .. a.ys..
te withstand the environmental conditions or Ge•k e that each EPA as
environmental conditions under the conditions which being qualified for a harsh
that would exist before, bound the design environment can withstand
during, and following a environmental conditions will the environmental
design basis accidente'ent be performed on the EPAs conditions that would exist
without loss of safety located in a harsh before, during, and
function for the time environment, following a design basis
required to perform the accidentevef4 without loss
safety function. of safety function for the

time required to perform the
safety function.

7.ii Inspection will be performed 7.ii Each as-built EPA as being
on each as-built EPA located qualified for a harsh
in a harsh environment, environment is bounded by

type tests. or a combination
of type tests andd-a

________________________ __________________________ analyses.
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