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Discuss Section 2.6
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e In June, 2010, MHI/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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Introduction Aﬁw

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

e 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 1 Changes @

e 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 i
review process

 Facilitate ITAAC completion, inspection, and closure
‘ effort

Minimize potential impacts on construction and
operations
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Results of Tier 1 Review @

e 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:

Descriptions and ITAAC

l' — Provides a “roadmap” for changes to the Design
| — Provides an explanation/basis for the changes

— Identifies changes that alter RAI responses
previously submitted by MHI
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Discuss Section 2.6 Changes @

» Refer to markup Tier 1 pages and Basis documents
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* Open discussion ]
|
{
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APWR DCD Tier 1

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”
Wording

(yellow highlight
identifies generic
wording)

The functional arrangement of
the ac electric power systems
is as described in the Design
Description of Subsection
2.6.1.1 and as shown in Figure
2.6.1-1.

Inspection of the as-built ac
electric power systems will be
performed.

The as-built ac electric
power systems conform to
the functional arrangement
as described in the Design
Description of Subsection
2.6.1.1 and as shown in
Figure 2.6.1-1.

Electrical ITAAC
2.6.1#1

Also applies to:

The functional arrangement of
the ac electric power systems
is as described in the Design

Description of-this Subsection

An-ilnspection of the as-built ac
electric power systems will be
performed.

The as-built ac electric

power systems conform to
the functional arrangement
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

26.6 #2

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

“Generic” Seismic Category | ITAAC
Design Commitment Inspections, Tests, Analyses Acceptance Criteria
“Generic” 6.2 The seismic Category | Class 6.a.i Inspections will be performed to | 6.a.i The seismic Category |
Wording 1E ac electrical power system verify that the seismic Category as-built Class 1E ac
equipment, identified in Table | as-built Class 1E 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 | in a seismic Category |
structure. structure.
Electrical ITAAC | 6.a The seismic Category | Each-ef | 6.a.i Inspections will be performed to | 6.a.i The seismic Category
2.6.1 #6.a.i the-four-dhvisions-of-the Class verify that the seismic Category |=ach-o-the-four
1E acAEC electrical power | as-built Class 1E ac electrical divisions-of-the-as-built
Also applies to: system equipment, identified in |’ power system equipment Class 1E acAEC electric
26.2#2 Table 2.6.1-1, canis-designed identified in Table 2.6.1-1, is power system
26.3#3 to withstand seismic design located in a seismic Category | 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 |
structurethe-reactor
bullding
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™ 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" and 6™ bullets].
The ITA and AC are modified to replace “reactor building” with “seismic Category | structure” in order to create
a generic ITAAC template [RIS 2008-05, “Nomenclature and Language,” 3" bullet].
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APWR DCD Tier 1
Bases for “Generic” ITAAC Changes Contained in Tier 1, Section 2.6

“Generic” Seismic Category | 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 1
Bases for “Generic” ITAAC Changes Contained in Tier 1, Section 2.6

“Generic” Seismic Category | ITAAC

Design Commitment Inspections, Tests, Analyses Acceptance Criteria
“Generic” 6.a The seismic Category | Class 6.a.ii Type tests, analysis or a 6.a.ii A report exists and
Wording 1E ac electrical power system combination of type tests and concludes that the
equipment, identified in Table analyses of seismic Category | seismic Category | 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 | Each-of | 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 Fhe-results-of
1E acAEC electrical power andfor analyses of the seismic the-type-tests-andfior
Also applies to: system equipment, identified in Category | Class 1E ac analyses-conclude that
26.2#2 Table 2.6.1-1, canis-designed electrical power system the seismic Category |
26.3#3 to withstand seismic design equipment identified in Table each-of-the-fourdhsisions
2.6.4 #6 basis loads without loss of 2.6.1-1, will be performed using of-the-as-built Class 1E
26.8#2 safety function. analytical assumptions, or will acAGC 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 | 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™ bullet]. “And/or” is also deleted [RIS 2008-05,
“Nomenclature and Language,” 4" 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" bullet]. This wording is consistent with
corresponding [TAAC in the AP1000 DCD.

January 20, 2011
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APWR DCD Tier 1
Bases for “Generic” ITAAC Changes Contained in Tier 1, Section 2.6

“Generic” Seismic Category | ITAAC

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

“Generic”
Wording

(yellow highlight
identifies generic
wording)

6.a

The seismic Category | Class
1E ac electrical power system
equipment, identified in Table
2.6.1-1, can withstand seismic
design basis loads without loss
of safety function.

6.a.iii Inspection and analysis will be

performed to verify that the as-
built seismic Category | Class
1E ac electrical power system
equipment identified in Table
2.6.1-1, including anchorages,
is seismically bounded by the
tested or analyzed conditions.

6.a.ii A report exists and
concludes that the as-
built seismic Category |
Class 1E ac electric
power system equipment
identified in Table 2.6.1-
1, including anchorages,
is seismically bounded
by the tested or
analyzed conditions.

Electrical ITAAC | 6.a The seismic Category | Each-of | 6.a.iii. Inspection and analysis will be | 6.a.iii A report exists and
2.6.1 #6.a.iii thefour-divisions-of-the Class performed to verify that en-the concludes thatEach-of
1E acAC electrical power as-built seismic Category | the-four-divisions-of the

Also applies to:

system equipment, identified in

Class 1E ac electrical power

as-built seismic Category

26.2#2 Table 2.6.1-1, canis-designed system equipment identified in | Class 1E acAE€ 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™ and
7" bullets].
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APWR DCD Tier 1

Bases for “Generic” ITAAC Changes Contained in Tier 1, Section 2.6

“Generic” Seismic Category | 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" bullet]. This wording is consistent with
corresponding ITAAC in the AP1000 DCD.

January 20, 2011
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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”
Wording

(yellow highlight
identifies generic
wording)

26.a.i

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

26.a.i

Inspection of the as-built ASME
Code Section Ill components of
the EPS support systems,
identified in Table 2.6.4-2, will
be performed.

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

Electrical ITAAC
2.6.4 #26.a.i

Also applies to:
2.6.4 #26.b.i

(piping)

26.a.i

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

26.a.i

Antinspection of the as-built
ASME Code Section lll
components of the EPS
support systems, identified in
Table 2.6.4-2, will be
performed.

26.a.i The ASME Code Section
Il data report(s)
(certified, when required
by ASME Code) and
inspection reports
(including N-5 Data
Reports where
applicable) exist and

January 20, 2011
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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 I
components of the EPS
support systems,
identified in Table 2.6.4-
2, are fabricated,
installed, and inspected
in accordance with
ASME Code Section il
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" 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” ASME ITAAC

Design Commitment Inspections, Tests, Analyses Acceptance Criteria
“Generic” 26.a.ii The ASME Code Section lll | 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 1l 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 Il 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 Il
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 lll | 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 Il 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 Il 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 1
Bases for “Generic” ITAAC Changes Contained in Tier 1, Section 2.6

“Generic” ASME ITAAC

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

Code, for the as-built
ASME Code Section Il
components of the EPS
support systems
identified in Table 2.6.4-
2 are-reconciled-with-the
S,
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" 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 1

Bases for “Generic” ITAAC Changes Contained in Tier 1, Section 2.6

“Generic” ASME ITAAC

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

“Generic”
Wording

(yellow highlight
identifies generic
wording)

27.a

Pressure boundary welds in
ASME Code Section Il
components, identified in
Table 2.6.4-2, meet ASME
Code Section I
requirements for non-
destructive examination of
welds.

27.a Inspection of the as-built
pressure boundary welds in
ASME Code Section Il
components identified in Table
2.6.4-2, will be performed in
accordance with the ASME
Code Section lll.

27.a The ASME Code
Section Il code reports
exist and conclude that
the ASME Code Section
Il requirements are met
for non-destructive
examination of the as-
built pressure boundary
welds in ASME Code
Section Ill components
identified in Table 2.6.4-
2

Electrical ITAAC
2.6.4 #27.a

Also applies to:

27.a

Pressure boundary welds in
ASME Code Section Il
components, identified in
Table 2.6.4-2, meet ASME

27.a Inspections of the as-built
pressure boundary welds in
ASME Code Section Il

components identified in Table

The ASME Code
Section Il code reports

exist and conclude that
the ASME Code Section

27.a

264 #27Db Code Section 2.6.4-2, will be performed in [l requirements are met
(piping) requirements for non- accordance with the ASME for non-destructive
destructive examination of Code Section IlI. examination of the as-
welds. built pressure boundary
welds in ASME Code
Section Il components
identified in Table 2.6.4-
‘.
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,” ond bullet].

January 20, 2011
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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

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

“Generic”
Wording

(yellow highlight
identifies generic
wording)

7.a

A hydrostatic test will be
performed on the as-built
components identified in Table
2.6.4-2 required by the ASME
Code Section Il to be
hydrostatically tested.

7.a ASME Code Data
Report(s) exists and
conclude that the results of
the hydrostatic test of the
as-built components of the
Class 1E EPS support
systems, identified in Table
2.6.4-2 as ASME Code
Section Il conform with the
requirements of ASME
Code Section lll.

Electrical ITAAC | 7 3 The ASME Code Section lI
2.6.4#7.a components of the Class 1E
EPS support systems,
identified in Table 2.6.4-2, for

support-systems-that-are

Also applies to:
2.6.4 #7.b (piping)

operating-the-Class4EERS;
retain their pressure boundary
integrity at their design
pressure.

7.a

A hHydrostatic test will be
performed on the as-built
components identified in Table
2.6.4-2

required by the ASME Code
Section Ill to be hydrostatically
tested.

7.a ASME Code Data
Report(s) exists and
conclude that tFhe results
of the hydrostatic tests of
the as-built components of
the Class 1E EPS support
systems, identified in Table
2.6.4-2 as ASME Code
Section ||l components{or
supportsystems-thatare
reguired-to-supportsafety
tunclions-oi-starting-and

EPRS conform with the
requirements of ASME

January 20, 2011
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Bases for “Generic” ITAAC Changes Contained in Tier 1, Section 2.6

APWR DCD Tier 1

“Generic” ASME ITAAC

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

Code Section llI.

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™ bullet].

The AC is modified to clarify that ASME Code Data Reports will document the results of hydroétatic tests of
ASME Code Section lll components [RIS 2008-05, “Nomenclature and Language,” 5" bullet]. This wording is
similar to corresponding ITAAC in the ESBWR DCD.

January 20, 2011
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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” Alarms and displays identified | 7. Inspection will be performed for 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 Alarms and displays identified | 7. InspectionA-est will be performed Fheresults-ofthetest
2.6.2 #7 in Subsection 2.6.2.1 are for retrievability of te-verify conclude-thatthe-aAlarms

provided in the MCR¥he thatalarms and displays identified and displays identified in
Also applies to: alarms-nitiate-in-MCR-to in Subsection 2.6.2.1 in the Subsection 2.6.2.1 can be
26.3#14 indicate-Class-1E-system MCRinitiate-inthe-as-but-MGCR retrieved initiatein the as-
2.6.4 #23 malfunctions-and-status to-indicate-the-as-built Class-1E built MCRte-indicate-the
2.6.1#20.a conditions. system-maliunctions-and-status as-built-Class-4E-system

tions. caalianit
Giti B"'S an

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.

January 20, 2011
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APWR DCD Tier 1
Bases for “Generic” ITAAC Changes Contained in Tier 1, Section 2.6

“Generic” MCR Controls ITAAC

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

“Generic”
Wording

(yellow highlight
identifies generic

18. Controls are provided in the
MCR and the Class 1E EPS
room to start and stop each
Class 1E EPS.

18.

Tests will be performed on each
as-built Class 1E EPS using the
controls in the as-built MCR and
the Class 1E EPS room.

18.

Controls in the as-built
MCR and the Class 1E
EPS room start and stop
each Class 1E EPS.

wording)

Electrical ITAAC 18. Controls are provided in Each 18. Tests Atest-will be performed on | 18. Fheresults-ofthe-test

2.6.4#18 Glass-4+E-ERS-can-be to-verify-control-of each as-built conclude-that-each-as-built
controlled-from-the MCR and Class 1E EPS using the controls =RES-can-be-eontrollod-from

Also applies to: from-the Class 1E 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 1E 1E EPS room. MCR and frem the Class
EPS. 1E 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.

January 20, 2011
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APWR DCD Tier 1

Bases for “Generic” ITAAC Changes Contained in Tier 1, Section 2.6

“Generic” Equipment Qualification ITAAC

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

“Generic”
Wording

(yellow highlight
identifies generic
wording)

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 required to perform the
safety function.

7.

Type tests or a combination of
type tests and analyses using the
design environmental conditions
or under the conditions which
bound the design environmental
conditions will be performed on
the EPAs located in a harsh
environment.

7.1 A report exists and
concludes that 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
required to perform the
safety function.

7.i

Inspection will be performed on
each as-built EPA located in a
harsh environment.

7.ii Each as-built EPA as being
qualified for a harsh

environment is bounded by
type tests, or a combination

of type tests and analyses.

Electrical ITAAC
2.6.8 #7

Each EPA as being qualified
for a harsh environment can is
designed-te withstand the
environmental conditions that
would exist before, during, and
following a design basis
accident event without loss of
safety function for the time

7.

Type tests or a combination of
type tests and andfor analyses
using the design environmental
conditions or under the conditions
which bound the design
environmental conditions will be
performed on the EPAs located in
a harsh environment.

7.1 A report exists and
concludes Fheresulis-of

the-type-testsandfor
analyses-conclude that
each EPA as being
qualified for a harsh
environment can withstand
the environmental

January 20, 2011
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APWR DCD Tier 1

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
function.

conditions that would exist
before, during, and
following a design basis
accident event without loss
of safety function for the
time required to perform
the safety function.

7.ii Inspection will be performed on
each as-built EPA located in a
harsh environment.

7.

Each as-built EPA as being
qualified for a harsh
environment is bounded by
type tests, or a combination
of type tests and and/er
analyses.

Basis The DC is modified to replace “is designed to withstand” with “can withstand.” The intent of the ITAAC is to

Practicality,” 5™ and 6" bullets].

DCD.

verify that the as-built equipment meets the design requirements [RIS 2008-05, “Focus, Logic, and

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

“A report exists and concludes,” is added to the AC to document the results of the analysis.

January 20, 2011
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Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.6.1

Item
No.

Explanation/Basis for Change

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.

Paragraph relocated to introduction for consistency. See item D.

Reworded to be consistent with functional description DC and eliminate redundant text.

Paragraph relocated to introductory paragraph. See item B.

Note 1

Notes 1 and 2. See item NN.

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.

T Q|E|E|gaiw

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

Note 1. This change does not impact the response to RAI 182, 14.03.06-8.

Note 1

=]

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 environment) requirements for equipment in Table 2.6.1-1 and no EQ ITAAC in
Table 2.6.1-3.

Note 1

Note 1

Note 1

Note 1

Notes I and 2. See item OO.

Notes 1 and 2. See item OO.

Notes 1 and 2. See item OO.

Notes 1 and 2. See item OO.

Note 2. See item PP.

Notes 1 and 2. See item QQ.

Notes 1 and 2. See item QQ.

Note 2. See item RR.

Note 2. See item SS.

Note 2. See item TT.

~|< x| gl<|a]=]e]mlo]v]o]z] =]

Note 2. See item UU.

>
>

Note 2. See item FF.

vs}

Note 2. See item GG.

C

Notes 1 and 2. See item HH.

g1Q|m
W/

Design Description added to be consistent with DC.

!
o]

Note 1 (applies to items 20.b and 20.¢)

rrj
oy

Note 2. See item AA.

Q
Q

Note 2. See item BB.

an
T

Notes 1 and 2. See item CC.

i
—

Design Description added to be consistent with DC.

—
—

Notes 1 and 2. See item K.

5

Notes 1 and 2. See item K.

Draft




Tier 1 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. Seeitems P, Q, R, and S.

PP Note 2. See item T.

QQ Notes 1 and 2. See items U and V.

RR Note 2. See item W.

SS Note 2. See item X.

TT Note 2. Seeitem Y.

[9]9] Note 2. Seeitem 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 1E” 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 1 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]
3.11TA
— 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.iAC
-~ 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.iITA, AC
— Inspection added to verify intent of DC. [RIS p3, Logic, sixth builet]
4 DCand 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.

Draft




Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.6.1

Item
No.

Explanation/Basis for Change

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 pS5, Logic, seventh builet]

6.b

No changes

6.c

No changes

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.

No changes

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 RAJ 424, 14.03.06-17.

10

DC, ITA, AC

— EPS removed because sizing of EPS is verified in ITAAC 2.6.4-1#9.

— SSTsremoved because Tier 2 does not define sizing requirements for non-Class 1E
SSTs. The sizing of Class 1E distribution equipment, which includes Class 1E
SSTs, is specified. Sizing of Class 1E distribution equipment, including Class 1E
SSTs, is addressed in ITAAC 2.6.1-3#11.a. ITAAC are not required to size non-
Class 1E 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 RAT 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 1E equipment
is sized for LOOP and LOCA, not all plant operating conditions. DCD Section 8.3
states “Any two Class 1E 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]

1l.ai: AC

— Change made to reference a report where “analysis” is specified in the 1TA. 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]

Draft




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 p35, Logic, seventh bullet]
— Change made to reference a report where “analysis™ is specified in the ITA. [RIS
p3S, 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
~  QGeneric changes to ITAAC for MCR indications to provide clarity and consistency.
[RIS p35, 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 pS5, 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 aiters the response to RAT 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 RAT 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 routmg 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.

Draft 5
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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:

e AC electric power system

e DC electric power system

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

o Emergency power sources (EPSs)

e Alternate ac (AAC) power sources

e Plant lighting systems

e Grounding and lightning protection system

o 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 (RATSs), 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 1E 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. Separation-is—maintained l

Tier 1 2.6-1 Draft to Revision 23
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maa%amed—%hmagh—aﬂ#ekage—leve#s—mass 1E ac power svstems have four lndependent

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%
load groups are powered from divisions A and D distribution systems identified as A1

and D1. The A1 buses can be powered from A or B division power sources. and D1
buses can be powered from D or C division power sources.

|w

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 ensite—electric—power
system—eeeﬁgwaﬂen—«rs—deaeted—en—ﬁgure 2.6.1-1. Tsble-2.8:.1-1-shews-electrical

1O

@]

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

Irm

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

Im

(@)

electrlc power dlstnbutlon eqmpment of redundant dwlsmns shown in Table 2.6.1-1,

5

is Iocated |n separate rooms in the reactor bundlng A;eas—eentawng—@laes—%

5. Each Class 1E Fhe-A-B-C-and-D-EPSs isare located in a_separate rooms in the
power source buildings.

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

function.

| [

Ix

|

6—9k-\.Lbuses—are—peweFed—ﬂmgh—the—RAls—lf power hrough#em the RATSs is not

Tier 1 2.6-2 Draft to Revision 23
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2.6 ELECTRICAL SYSTEMS US-APWR Design Control Document

available, the-each Class 1E medium voltage buses isare automatically transferred to
the UATS, if they-are-available.

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

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

#8. _ For electrical faults in the MT, MG, GLBS, UATs and associated equipment and

circuits, these—egquipment-and-cireuits; the MT circuit breaker at the switchyard
opensis-opened.

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 1E distribution equipment and circuits are sized to carry the worst case
load currents, to withstand the maximum fault currents, and to provide minimum
design basis voltage at load terminals to support accomplishment of their safety
functions.

11.b The Class 1E cables are sized considering derating due to ambient temperature
and raceway loading.

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

13. The MT. UATs, and RATs have their own fire deluge 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.

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 uniquely identified.

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

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

= - loctric_distributi oo ;
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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 mcomlng circuit breakers listed in
Table 2.6.1-2.5

20.c _ Displays of the Class 1E 6.9kV switchgear and 480V load center buses incoming
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 damage.

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

214-24. 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 1E ac electrical power system cables are routed in raceway systems for
Class 1E ac power system cables within their respective division.

Tier 1 2.64 Draft to Revision 23
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i

.-.l
_-‘

€

2.6.1.2 Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.6.1-3 describes the ITAAC for the onsite electric power system.

|
Tier 1 2.6-5 Draft to Revision 23
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Table 2.6.1-1 AC Electric Power Systems — Safety-related Equipment
Characteristics

Equipment Name Seismic Class 1ElQu_aI. for
Category Harsh Environ.
A-Class 1E 6.9kV Switchgear l Yes/No
B-Class 1E 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 | Yes/No
C-RCP Trip Switchgear | Yes/No
D-RCP Trip Switchgear | Yes/No
A-Class 1E 480V Load Center I Yes/No
A1-Class 1E 480V Load Center t Yes/No
B-Class 1E 480V Load Center . Yes/No
C-Class 1E 480V Load Center | Yes/No
D-Class 1E 480V Load Center I Yes/No
D1-Class 1E 480V Load Center I Yes/No
A-Class 1E Motor Control Center | Yes/No
A1-Class 1E Motor Control Center | Yes/No
B-Class 1E Motor Control Center | Yes/No
C-Class 1E Motor Control Center I Yes/No
D-Class 1E Motor Control Center I Yes/No
D1-Class 1E Motor Control Center I Yes/No

Tier 1 2.6-6 Draft to Revision 23
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Table 2.6.1-2 AC Electric Power Systems Equipment Displays and
Control Functions

Equipment Name D'I.‘gﬁ:";y MCR Control Function
A-Class 1E 6.9kV Switchgear Yes ves
(Breaker open/close)
B-Class 1E 6.9kV Switchgear Yes (Breaker\gelasen [close)
C-Class 1E 6.9kV Switchgear Yes (Breaker\:)epzn elose)
D-Class 1E 6.9kV Switchgear Yes (Breakerﬁz elose)
A-RCP Trip Switchgear Yes (BreakerYoepSen Ielose)
B-RCP Trip Switchgear Yes (Breakerﬁnsen fclose)
C-RCP Trip Switchgear Yes (Breakerﬁz olose)
D-RCP Trip Switchgear Yes (Breaker\;epsen Iclose)
A-Class 1E 480V Load Center Yes (Breaker:epsen elose)
A1-Class 1E 480V Load Center Yes (Breakerﬁin olose)
B-Class 1E 480V Load Center Yes (Breaker\f)isen Jclose)
C-Class 1E 480V Load Center Yes (BreakerYoepSen Jeiose)
D-Class 1E 480V Load Center Yes : (BreakerYoepsen close)
D1-Class 1E 480V Load Center Yes (Breakerﬁz elose)
A-Class 1E Motor Control Center Yes No
A1-Class 1E Motor Control Center Yes No
B-Class 1E Motor Control Center Yes No
C-Class 1E Motor Control Center Yes No
D-Class 1E Motor Control Center - Yes No
D1-Class 1E 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 1 of 6)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

The functional arrangement |1.  Aninspection 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.
Independence is 2.  Tests will be performed on the [2.  The test signal exists in the
providedmaintained as-built Class 1E and non- as-built Class 1E division or
between each of the four Class 1E distribution non-Class 1E division under
divisions of the Class 1E 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.
Independence -between 31 Type tests.-end analyses, ora (3. A report exists and
Class 1E electric power combination of type test and concludes that Fthe as-built
distribution equipment and analyses will be performed-en Class 1E electric power
non-Class 1E-safety- the-as-bult Class 1E slectis distribution equipment is
related loads is power-distribution equipmant isolated from the as-built
providedmaintained by will-be-perfermed to verify the non-Class 1E-safeby-related
Class 1E qualified isolation qualification of isolation loads by the Class 1E
devices-so-as-to-meetRG devices. qualified isolation devices so
175, as to meet RG 1.75.
3.ii__Inspection will be performed of |3.ii _Independence between the
the as-built Class 1E electric as-built Class 1E electric
power distribution equipment. power distribution equipment
and non-Class 1E loads is
provided by Class 1E
qualified isolation devices.
The Class 1E electric 4.  Aninspection of the as-built  [4.  The as-built Class 1E
power distribution Class 1E 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.
Each Class 1E EPS is 5. Aninspection of the as-built  |5. Each¥he as-built each-Class

located in a separate room
in the power source

EPS will be performed.

1EEPSislocated ina
separate room in the power

buildings. source buildings.
Tier1 2.6-8 Draft to Revision 23
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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 I1Each
lEachoithe fourdivisions to verify that the seismic shihe-fourdivisiensofihe
ofihe Class 1E acAC Category | as-built Class 1E ac as-built Class 1E acAC
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
desigred-te withstand Cateqorv | structurethe-reacter seismic Category |
seismic design basis loads Brilding. structurethe-reaster-building.
without loss of safety " g - ;
function. 6.a.ii Type tests, analysis or a 6.a.ii A report exists and
combination of type tests and concludes Fheresulisofthe
andferanalyses of the-seismic
Category | Class 1E ac senelude that the seismic
electrical power system Category | each-efthe-four
equipment identified in Table Sivsiens-oithe-asbuilt
2.6.1-1. will be performed Class 1E acAE 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 desian 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 es concludes thatEach-efthe
the as-built seismic Category four-divisiens-ef the as-built
| Class 1E ac electrical power seismic Category | Class
system equipment identified 1E acAE 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 anchorages. 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 1E

is not available, each Class verify that each as-built Class medium voltage bus is

1E medium voltage bus is 1E medium voltage bus is automatically transferred to
automatically transferred to automatically transferred to the the UAT if power through the
the UATSs, if available. UAT upon simulated loss of RATSs 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 1E
sources are not available, verify that each as-built Class medium voltage bus
each Class 1E medium 1E 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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For all plant trip conditions,
except for a trip due to
electrical fault in the MT,
MG, GLBS, UATSs orand
associated equipment and
circuits, the GLBS opens.

A test will be performed to
verify that the as-built GLBS is
opened by a simulated ren-
elestrical-fault-trip signal;

actuation-signal for each plant
trip condition except for a trip
due to an electrical fault in the
MT. MG, GLBS. UATs or
associated equipment and
circuits.

For all plant trip conditions,
except for a trip due to
electrical fault in the MT,
MG, GLBS, UATs orand
associated equipment and
circuits, the as-built GLBS
opens.

Tier 1
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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.  Atestwill 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. Thellass-iEacpower 9. iespectiersandiestingoithe 190 Perdedicinspseliionand
Eystame-are ée’s gned_te ; as-built & aisl 5! HE-ac-power EEESH g-okthe-as-built Class
esesien-andiestingn performed-Deleted baeseomnadineerdesis
srdspis-asseas-thesyeiom aesessha-systen
BaRALIY aF .!allabn ty-and SORURLY aﬁ vailability-and
compenents-Deleted compenents:-Deleted

10. The UATs_and: RATs; 10.i Analyses will be performed to  |10.i A report exists and
SETs-and-ERS power verify the UATs_and: RATs: concludes that Fthe UATs
sources are sized for worst SSTs-and-ERS power sources and; RATs-SS¥sand-ERS
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-S8Fs
UATs and; RATs-SS¥s-and ard-ERS power sources
EPRS 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.
Tier 1 2.6-11 Draft to Revision 23
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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 1E distribution 11.a.i Analyses will be performed |11.a.i A report exists and
equipment and circuits are to verify the Class 1E concludes that tFhe Class
sized to carry the worst distribution equipment and 1E 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 fo minimum design basis
accomplishment of their support accomplishment of voltage at load terminals to
safety functionsferai their safety functionsferat support accomplishment of
moedes-ofplanteperation modes-cfplanteperation their safety functionsferal

11.a.ii An inspection will be 11.a.ii The ratings of as-built
performed to verify that the Class 1E distribution
ratings of as-built Class 1E 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 functionsferai safety functionsfera#
medes-chelantoperaien modes-of plantoperation
aHd aee‘éen% Gegéi{iens’ l . ; ! l.!- :

11.b The Class 1E cables are 11.b.i As-analysis will be 11.b.i Areport exists and
sized considering derating performed to verify the Class concludes that Fthe Class
due to ambient 1E cables are sized 1E 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.
11.b.ii As-lnspection will be 11.b.ii The as-built Class 1E

performed to verify that the
as-built Class 1E cables’
size bounds the minimum
size determined by the
analysis.

cables’ size bound the
minimum size determined
by the analysis.

Tier
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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
the Class 1E circuit
breakers and fuses are
adequate for maximum
available fault currents.

12.i  An analysis will be
performed to verify
interrupting ratings of the
Class 1E circuit breakers
and fuses are adequate for
maximum available fault
currents.

A _report exists and
concludes that Fthe

interrupting ratings of the
Class 1E circuit breakers
and fuses are adequate for
maximum available fault
currents.

12.ii  Aninspection will be
performed to verify the
interrupting ratings of the
Class 1E circuit breakers
and fuses bound the
requirements of the analysis
for maximum available fault
currents.

12.ii The interrupting ratings of the

as-built Class 1E circuit
breakers and fuses bound
the requirements of the
analysis for maximum
available fault currents.

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

13. Aninspection of the as-built
fire deluge system, oil pit and
drain system for the MT,
UATs, and RATs will be
performed.

The as-built MT, UATSs, and
RATs each have their own
fire deluge system, oil pit
and drain system.

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

14. Andinspection and analysis of
the as-built UATs power
feeders and the as-built RATs
power feeders will be
performed.

—_

A report exists and
concludes that Fthe as-built

UATs 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.

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

15.  Amdlnspection and analysis of
the as-built MT, GLBS and
RATs will be performed.

A report exists and

concludes that Fthe as-built
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
Class 1E switchgear and

16. Aninspection of the as-built dc
control power source of the

—_

The dc control power for as-
built Class 1E switchgear

Tier 1
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load centers of each Class 1E switchgear and load and load centers of each
division isare 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.  Aninspection of the as-built 17.  The as-built equipment and

each Class 1E division are equipment and circuits of each circuits of each Class 1E
uniquely identified. Class 1E division will be division are uniquely
performed. identified.

Tier 1 2.6-14 Draft to Revision 23
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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
protected from sustained
degraded voltage
conditions.

18.i An analysis will be performed
to verify the Class 1E
equipment is protected from
sustained degraded voltages
conditions.

18.i A report exists and
concludes that Fthe Class
1E equipment is protected
from sustained degraded
voltage conditions_by
degraded voltage relays.

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

18.ii The as-built protection
system bounds the result of
analysis for Class 1E
equipment protection from
sustained degraded voltages
conditions.

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

19. An inspection of the as-built
Class 1E buses will be
performed.

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

20.a Displays ofFhe voltage and
current of the Class 1E
medium voltage buses are

provideddisplayed in the
MCR.

20.a An-lnspection will be
performed for retrievability of
the voltage and current
displays of Class 1E medium

20.a Displays of¥he voltage and
current of the Class 1E
medium voltage buses can

be retrieved are-displayed-in

voltage buses in the efthe-as-
built-MCR-will-be-performed.

the as-built MCR.

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
open and close the Class

1E 6.9kV switchgear and
480V load center buses
incoming circuit breakers
listed in Table 2.6.1-2.

as-built Class 1E 6.9kV

switchgear and 480V load

center buses incoming circuit
breakers listed in Table 2.6.1-2

and locally open and close
the as-built Class 1E 6.9kV
switchgear and 480V load
center buses incoming circuit

using controls in the as-built
MCR and locally.

breakers listed in Table
2.6.1-2.

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

20.c_Inspection will be performed
for retrievability of displays of
Class 1E 6.9kV switchgear

and 480V load center buses
incoming circuit breakers listed

20.c Displays of Class 1E 6.9kV
switchgear and 480V load

center buses incoming circuit|

breakers listed in Table
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
distribution system
overcurrent protection is
set for proper coordination.

21.j Analyses of Class 1E ac
electrical distribution system
overcurrent protection will be
performed to verify proper
coordination.

21.i A report exists and
concludes that the as-built
Class 1E ac electric
distribution system
overcurrent protection is set
for proper coordination.

21.ii_Inspection and test will be

21.ii_The as-built Class 1E ac

performed of the Class 1E ac

electrical distribution system

electrical distribution system to

overcurrent protection

verify that the as-built

overcurrent protection sxstem

system bounds the results of

the analysis for proper

Tier 1
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bounds the results of the

analysis for proper
coordination.

coordination.

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

Analyses of post fire safe
shutdown circuit analysis and
supporting breaker
coordination will be performed.

22. Areport exists and
concludes that the post-fire
safe-shutdown circuit
analysis ensures that one
success path of shutdown
SSCs remains free of fire
damage.

The potential effects on
Class 1E eguipment of
harmonics introduced by
non-linear loads are
evaluated-fereffects-on
i are
maintained within

requirements.

Analyses will be performed to
determine the potential effects
on Cslass 1E equipment of
harmonics introduced by non-
linear loads.

23. Areport exists and
concludes that the potential
effects on Class 1E
equipment of harmonics
introduced by non-linear
loads are maintained within
requirementsde-net
caversslraiest Ciass- 18
SomEment,

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

An inspection will be
performed of the as-built non-
segregated busducts/cable

buses to Class 1Esafety buses

in the T/B electrical room.

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

The raceway systems for

Inspections will be performed

25.i The as-built raceway

Class 1E ac electric power
system cables can
withstand seismic desian
basis loads without loss of

safety function.

to verify that the as-buil
raceway systems for Class 1E
ac electric power system
cables are supported by a
seismic Category |
structure(s).

Analysis of the raceway

systems for Class 1E ac
electric power system cables
will be performed using
analytical assumptions which
bound the seismic design

basis requirements.
Inspection and analysis will be

performed to verify that the as-
built raceway systems for
Class 1E ac electric power
system cables are seismically

bounded by the analyzed
conditions.

systems for Class 1E ac
electric power system cables

are supported by a seismic
Category | structure(s).

25.ii_A report exists and
concludes that the raceway

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

25.iii A report exists and
concludes that the as-built
raceway systems for Class
1E ac electric power system
cables are seismically

bounded by the analyzed
conditions.

The Class 1E ac electrical

An inspection of the as-built

26 The as-built Class 1E ac

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

Class 1E ac electrical power
system cables routing will be
performed.

electrical power system
cables are routed in raceway
systems for Class 1E ac
power system cables within
their respective division.
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Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.6.2

Item
No.

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.

Note 1

Notes 1 and 2. See item H.

Notes 1 and 2. See item M.

Note 1

Notes 1 and 2. See item E.

Note 1

Notes 1 and 2. See item M.

Notes 1 and 2. See item M.

Text was relocated to introduction paragraph. See item A

Notes 1 and 2. Seeitems F, J, and K.

Text deleted. See ITAAC Table 2.6.2-2, item #10.

Note 1

Note 1

Note 1

Note 1

Editorial

Notes 1 and 2. See item U.

ol (112l ol Yol la i (o] VA Kd a2 hal lanl Fool [ 1] Lo L@

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

DC, ITA, AC
—~  QGeneric changes made to seismic ITAAC to provide clarity and consistency. This
change alters the response to RAI 182, 14.03.06-8. [RIS pS5, Logic, seventh bullet]

DC, 3.1 1TA, 3.iAC

— Editorial correction.

3.t 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.

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




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

Item
No.

Explanation/Basis for Change

DC

-~ The term “non-safety related” is replaced by “non-Class 1E” 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 1 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]

51 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]

51 AC

— Change to provide consistency with revised ITA. [RIS p5, Logic, sixth bullet]

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 RAT 182, 14.03.06-6. [RIS p5, Logic, seventh bullet]

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]

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

No changes

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 p35, Logic, seventh bullet]
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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 p35, 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 RAJ 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. [RIS 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
1E dc power cables.

Figure 2.6.2-1

| 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.

Draft 3
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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 1E and non-Class 1E dc power system is provided with its
own battery, battery charger, switchboard and associated power distribution equipment.
Class 1E 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 basically-from
divisions A and D distribution systems identified as A1 and D1. The A1 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 aground fault alarm
. 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 failure/trouble alarm

1. The functional arrangement of the dc electric power systems is as described in the
Design Description of Subsection 2.6.2.1 and as shown in Figure 2.6.2-1The-de

2. The seismic Category | Class 1E dc power supply system equipment, identified in
Table 2.6.2-1, can withstand seismic_design basis loads without loss of safety

functionAH-Clas de-povie stem-egipmen 5 ad-selsmie-bategons-ane
&

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

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

>

Tier 1 2.6-1 Draft to Revision 32

[os]

o

irm

Im




2.6 ELECTRICAL SYSTEMS US-APWR Design Control Document

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 1Esafety-related dc loads is provided by Class 1E G
qualified isolation devices.

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

4.7. Alarms and displays identified in Subsection 2.6.2.1 are provided in the |

6-8. Each redundant division of Class 1E battery is located in a separate battery room. J

6-9. The Class 1E dc switchboard and battery charger of each division are located in
separate rooms. K

10. Deleted

L
M
N
11. The Class 1E 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.

Tier 1 2.6-2 Draft to Revision 32
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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.

9-14. _The Class 1E dc power system operating voltage range at the terminals of the
Class 1E equipment is within the equipment’'s voltage limitis—408Vto—140\at-the

baltery-terminals.

15. The Eequipment and circuits of each division of the Class 1E dc power systems are
uniquely identified.

40-16. The Class 1E dc power cables are routed in raceway systems for Class 1E dc
power cablesseismic-Category-Hasceways- within their respective division.

17. The raceway systems for Class 1E dc power cables can withstand seismic design
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 1E dc power systems.

0

o

|

|

I~

Ic
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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 1E Battery | Yes/No
B-Class 1E Battery | Yes/No
C-Class 1E Battery [ Yes/No
D-Class 1E Battery | Yes/No
A-Class 1E Battery Charger I Yes/No
B-Class 1E Battery Charger | Yes/No
C-Class 1E Battery Charger | Yes/No
D-Class 1E Battery Charger v | Yes/No
A-Class 1E DC Switchboard ] Yes/No
B-Class 1E DC Switchboard ] Yes/No
C-Class 1E DC Switchboard I Yes/No
D-Class 1E DC Switchboard | Yes/No
A1-Class 1E DC Switchboard i Yes/No
D1-Class 1E DC Switchboard | Yes/No
A-Class 1E MOV Inverter 1 | Yes/No
A-Class 1E MOV Inverter 2 i Yes/No
B-Class 1E MOV [nverter ] Yes/No
C-Class 1E MOV Inverter | Yes/No
D-Class 1E MQV Inverter 1 1 _ Yes/No
D-Class 1E MOV Inverter 2 I Yes/No
A-Class 1E MOV Control Center 1 ] Yes/No
A-Class 1E MOV Control Center 2 | Yes/No
B-Class 1E MOV Control Center ! Yes/No
C-Class 1E MOV Control Center | Yes/No
D-Class 1E MOV Control Center 1 | Yes/No
D-Class 1E MOV Control Center 2 | Yes/No

Tier 1 2.64 Draft to Revision 32
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Table 2.6.2-2 DC Power Systems Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 1 of 4)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

The functional arrangement
of the dc electric power
systems is as described in
the Design Description of in
this-Subsection 2.6.2.1 and
as shown in Figure 2.6.2-1.

1.

An inspection of the
functional arrangement of
the as-built dc electric power
systems will be performed.

The as-built dc power
systems conform to the
functional arrangement as
described in the Design
Description of in-this
Subsection 2.6.2.1 and as
shown in Figure 2.6.2-1.

The seismic Category [Eaeh | 2.i Inspections will be 2.i The seismic Category
etthefour-divisionsef Class performed to verify that the 1Each-of the-four divisions
1E dc power supply system seismic Category | as-built of as-built Class 1E dc
equipment, identified in Class 1E dc power supply power supply system
Table 2.6.2-1, canare system equipment identified equipment identified in
designed-te 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 | a seismic Category |
without loss of safety structurethe-PS/B-and-R/B. structurethe PS/B-and-R/B.
function. 2.ii Typetests analysesora 2ii A report exists and
combination of type tests concludes that the seismic
and-andfer analyses of Category |Fheresulis-of
seismic Category lthe Class the-type-tesis andior
1E dc power supply system aralyses conclude-that
equipment identified in easheithefourdiugions
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 Inspections and analysesAn | 2.ii A report exists and
inspection will be performed concludes that Eash-of the
to verify that en-the as-built four-divisions-of as-built
seismic Category | Class 1E seismic Category | Class
dc power supply system 1E 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.
The Class 1E batteries have | 3.i  An analysis will be 3. Areport exists and

enough capacity to carry the
worst case load profile for a
duration of two hours
assuming chargers are
unavailable.

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

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

Tier 1
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3.ii  Aninspection will be 3.
performed to verify that the
rating of the as-built Class
1E batteries bounds the
rating of the analysis.

The rating of the as-built
Class 1E batteries bounds
the rating of the analysis.

Tier 1 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

Independence is 4.  Tests will be performed on 4.  The test signal exists in the
providedmaintained the as-built Class 1E and as-built Class 1E division
between each of the four non-Class 1E dc power or non-Class 1E division
divisions of the Class 1E 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 1E dc power
system distribution
equipment_and circuits.
Independence between 5.0 Type Ttests-and analyses, 5. A report exists and
Class 1E dc power system or a combination of type concludes that Fthe as-
distribution equipment and tests and analyses will be buift-Class 1E dc power
non-Class 1E-safety-related performed en-the-as-built system distribution
loads is providedmaintained Class-tEdepowersystem equipment is isolated from
by Class 1E qualified distribution-eguprmentwill the as-built non-Class 1E
isolation devices-se-as-to be-performedto verify the safebyrelated loads by the
mestROAT7E, gualification of isolation Class 1E qualified isolation
devices. devices so as to meet RG
1.75.
5.ii__Inspection will be performed | S.i__Independence between
of the as-built Class 1E dc the as-built Class 1E dc
power system distribution power SVStemdd'St“bg:'O”
iorment equipment and non-Class
equipment. 1E loads is provided by
Class 1E qualified isolation
devices.
Each¥he Class 1E battery 6.i  An analysis will be 6.i A report exists and
chargers hasve enough performed to verify eachthe concludes that each¥he
capacity to supply the Class 1E battery chargers Class 1E battery chargers
normal dc loads of the hasve enough capacity fo hasve enough capacity to
associated 125V dc supply the normal dc loads supply the normal dc loads
switchboard busearry-the of the associated 125V dc¢ of the associated 125V dc
i switchboard buste-carry-the switchboard bus earr-the
and charge the associated corbinveus-de-systams eontpuoUs-ge-Systems
battery from the design leads and charge the leads and charge the
minimum charge-fwhich-has associated battery from the associated battery from
undergons-design-basis design minimum charge the design minimum
discharge) to 95% of its full fwehieb-has-undergone charge-{which-has
capacity within twenty-four : 1S to wHsrgeRs-gasen Lasis
hours. 95% of its full capacity discharge) to 95% of its full
within twenty-four hours. capacity within twenty-four
hours.
6.ii  Aninspection will be 6.ii  The ratings of the as-built

performed to verify that the
ratings of the as-built Class
1E battery chargers bound
the ratings of the analysis.

Class 1E battery chargers
bound the ratings of the
analysis.

Tier 1
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Alarms and displays InspectionA-test will be 7.  The-resulis-oithetest
identified in Subsection performed for retrievability conclude-thatthe-aAlarms
2.6.2.1 are provided in the of te-verify-that- alarms_and and displays identified in
MCRThe-elarms-initiate-in displays identified in Subsection 2.6.2.1 can be
MER-to-indicate Class1E Subsection 2.6.2.1 in the retrieved-initiate in the as-
system-malfunctions-and MCR-nitiate-inthe-as-built built MCR-{e-indicate-the
; o, MER to indi ; b ;
i bl;’”“ G. lass IEI SYSinem
Gialsﬁs 'E. sysseml iy
litions.

Each redundant division of An inspection of each as- 8.  Each redundant division of
Class 1E battery is located built Class 1E battery will be as-built Class 1E battery is
in_a separate battery rooms. performed. located in 2 separate

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

switchboard and battery
charger of each division are
located in separate rooms.

Class 1E dc switchboard
and battery charger will be
performed.

switchboard and battery
charger of each division
are located in separate
rooms.

Tier 1
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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, Thearsas-ceniainipg Glass 10. Andipspecton-oftheas-built | 10. The-as-builtareas
HE-de powersystom areas-containing-Class XE‘ Sentaining Glass‘ 'E de.
distHbution-oquipment-are de PO sys»t"e;n Gisirbuton PONGE S Gam d;st .'bugg”‘
and-have-centrolled perfermed-Deleted asvialaressandhave
aseess-Deleted contrelled-access-Deleted

11. The Class 1E dc power 11.i An analysis will be 11.i A report exists and
distribution system cables performed to verify the concludes that Fthe Class
are sized to carry required Class 1E dc power 1E dc power distribution
load currents and fo 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 fo 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 1E 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 1E dc system 12.i An analysis will be 12.i A report exists and
eguipment; circuit breakers performed to verify the concludes that Fthe Class
and fuses are sized to Class 1E dc system 1E dc system egquipment;
supply their load eguipment-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 1E dc system
ratings of the as-built Class eguipment; circuit breakers
1E 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 Areport exists and

device in the switchboard of
each of the four Class 1E dc
power divisions; has
selective coordination with
downstream protective
devices.

performed to verify the main
circuit protection devices
have selective coordination
with the downstream
protective devices.

concludes that Fthe main
circuit protection device in
the switchboard of each of
the four Class 1E dc power
divisions, has selective
coordination with the
downstream protective
devices.

Tier 1
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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 1E
performed. dc power divisions is-are

the same as thatthese
used in the coordination
analysis.

Tier 1 2.6-10 Draft to Revision 32
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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 1E dc power 14. An analysis will be 14. A report exists and
system operating voltage performed to verify the concludes thatThe-results
range at the terminals of the Class 1E dc power system chtho-analysisooncluds
Class 1Esafety-related operating voltage range at that the Class 1E dc power
equipment is within the the terminals of the Class system operating voltage
equipment's voltage limit. 1Esafety-related equipment. range at the terminals of

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

15. The equipment and circuits 15.  Aninspection of the as-built 15. The as-built equipment
of each division of the Class equipment and circuits of and circuits of each
1E dc power systems are each division of the Class division of the Class 1E dc
uniquely identified. 1E dc power systems will be power systems are

performed. uniquely identified.

16. The Class 1E dc power 16. Aninspection of the as-built | 16. The as-built Class 1E dc

cables are routed in
raceway systems for Class
1E dc power cables within
their respective divisions
; ey |
structures-and-the-cables

. .
and-raceways s ident: ie.a
k; " samEe ais’tl’xeu.:espasy.e

Class 1E dc power cables
routing will be performed.

power cables are routed in
raceway systems for Class
1E dc power cables within
their respective division
! i
Category-tstructures-and
the-cables-and raceways
dentifiod.t
: :
N.e.'.'ss.peeg ve-Class-1E

Tier 1
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17. _The raceway systems for

17.i

Inspections will be

Class 1E dc power cables
can withstand seismic
design basis loads without
loss of safety function.

17.ii

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

Analysis of the raceway

17,

systems for Class 1E dc
power cables will be
performed using analytical
assumptions which bound
the seismic design basis

requirements.
Inspection and analysis will

be performed to verify that

the as-built raceway
systems for Class 1E dc

17.i_The as-built raceway

systems for Class 1E dc
power cables are
supported by a seismic
Category | structure(s).

17.ii_A report exists and

concludes that the
raceway systems for Class
1E 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
1E dc power cables are
seismically bounded by the

power cables are vzod it
seismically bounded by the analyzed conditions.
analyzed conditions.

Tier 1 2.6-12 Draft to Revision 32




2.6 ELECTRICAL SYSTEMS US-APWR Design Control Document

S—

[ .

[

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
No.

Explanation/Basis for Change

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.

Note 1

Note 2. See item L.

mIgn

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.

oy

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.

Deleted because it is redundant to Tier 1 section 2.12 and ITAAC in Table 2.12-1.

Notes 1 and 2. See item F.

Notes 1 and 2. See item P.

Note 1. This change does not impact the response to RAI 182, 14.03.06-11.

Note 1

Note 2. See item D.

Note 1

Note 1

Notes 1 and 2. See item R.

Notes 1 and 2. See item I.

Note 1

ol el ] (o] -4 K-l 1nl 1o Rl lant 1] [

Notes 1 and 2. See item O.

Table 2.6.3-1

| No changes

Table 2.6.3-2

| No changes

ITAAC Table 2.6.3-3

1

Editorial changes.

2

2iITA

— Editorial change.

2.i: AC

— Change made to reference a report where “analysis™ is specified in the ITA. This
change alters the response to RAT 182, 14.03.06-6, but does not impact the response
to RAI 182, 14.03.06-10. [RIS p5, Logic, seventh bullet]

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]

DC, ITA, AC
— ITAAC deleted because it is redundant to ITAAC in Table 2.12-1 #10A.

No changes

Draft




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

Item
No.

Explanation/Basis for Change

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]

DC, AC

— The term “non-safety related™ is replaced by “non-Class 1E” 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 p35, Logic, sixth bullet]

7.1 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]

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]

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 #2.1 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 1&C power supply cables.

Figure 2.6.3-1

Draft




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

Draft

of the corresponding DC in the ITAAC table.
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2.6.3 1&C Power Supply Systems

2.6.3.1 Design Description

The 1&C power supply system has four independent Class 1E 120V ac I&C power
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):

e Output voltage and current of Class 1E UPS and transformer
o \/oltage of Class 1E I&C buses

1. The Efunctional 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 are-depicted-on
Figure 2.6.3-1.

2. The Class 1E I&C power supply system equipment and cables are sized to meet

load requirements and provide minimum design bases voltage at load terminals,
considering derating due to ambient temperature and raceway loading.

2.3. The Allseismic Category | Class 1E I&C power supply system equipment

identified in Table 2.6. 3 1 can withstand seismic desmn basis loads W|thout loss of

4. Deleted.

pewer—supp&y—d&stnbahen—eqmpmen*—The eqmpment of each I&C power supply
system division is located in a-separate rooms-in-the-reacter-building.

36. Independence is maintained between each of the four divisions of the Class 1E

1&C power supply system distribution equipment and circuits, and between Class 1E
1&C power supply system distribution equipment and circuits and non-Class 1E |I1&C

power supply system distribution equipment and circuits.

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

4.8. The power supply to each of the four Class 1E 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 1E UPS.

>

ey

Tier 1 2.6-1 Draft to Revision 32
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8:9.  When ac input power to the Class 1E UPS unit is lostWhen-a-LOOR-oceurs, input
to the Class 1E UPS unit is provided by the Class 1E battery without interruption_of

power supply to the loads.

10. Deleted.

6:11. _The Class 1E I&C power supply system circuit breakers and fuses ef-the-power
supphy-system-are rated adequately to interrupt the fault currents.

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

#13. The Class 1E I&C power supply system cables are routed in raceway systems

for Class 1E I&C power supply cables seismic—Categerytraceways—within their

respective division.

15. The raceway systems for Class 1E 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 1E I&C power supply systems.

Ix
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Table 2.6.3-1 1&C Power Supply Systems Equipment Characteristics

Equipment Name Seismic Class 1E/Qual. for
Category Harsh Environ.
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 1E 1&C Power Transformer | Yes/No
B-Class 1E 1&C Power Transformer | Yes/No
C-Class 1E 1&C Power Transformer I Yes/No
D-Class 1E I&C Power Transformer | Yes/No
A-Switching Circuit Panel i Yes/No
B-Switching Circuit Panel | Yes/No
C-Switching Circuit Pane! | 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

Tier 1
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Table 2.6.3-2 1&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 1E I&C Power Transformer Yes No
B-Class 1E 1&C Power Transformer Yes No
C-Class 1E I&C Power Transformer Yes No
D-Class 1E |&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

Tier 1 2.64 Draft to Revision 32
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Table 2.6.3-3 I&C Power Supply Systems Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 1 of 3)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

1. The functional 1. Aninspection 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 this Description of this
Subsection 2.6.3.1 and is Subsection 2.6.3.1 and is-as
as shown inen 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 Areport exists and
supply system equipment to verify the Class 1E I&C concludes that Fthe Class 1E
and cables are sized to power supply system 1&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 1E 1&C power supply system
ratings of as-built Class 1E equipment and cables bound
1&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 | Each
[Each-ofthe four-divisions to verify that the seismic ofthefour-divisions-of-as-
of Class 1E I&C power Category | as-built Class 1E built Class 1E I1&C power
supply system equipment, I1&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 i 2.6.3-1 is located in a seismic located in a seismic Cateqgory
withstand seismic design Category | structurethereaster | structurethereastor
basis loads without loss building. budding.
of safety function. 3.ii Type tests, analyses. ora 3.ii A report exists and

combination of type test and concludes that Theresults-of
andfer analyses of seismic tha-type-iesisandlor
Category | the-Class 1E I1&C the
power supply system seismic Category | Class 1E
equipment identified in Table 1&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 reqguirements..
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Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

3.iii Inspections and analyses An
inspectien-will be performed o
verify that en-the as-built
seismic Category | Class 1E
1&C power supply system
equipment identified in Table
2.6.3-1, including anchorages.

3.iii A report exists and

concludes that Fthe as-built
seismic Category | Class 1 E
1&C power supply system
equipment identified in Table
2.6.3-1. including
anchorages. is seismically

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

4 o " ; g : - .
The-areas-containing AR-INGPOcHor '.e' the-as bl’".“ !'he asibulllltgalleas lsEe'l'éa;'“'”g
Clace-1E-8C @i aroac-containing-the-as-built
SHBPP s‘ystemlequ:p'nn‘ent Class1E '&.G Pawes .slupply powes Supply S’I“’Ee.'" I
areas-and-have-centrolled performed-Deleted wighamas-apd-have
assess—Deleted controlled-assess-Deleted
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Table 2.6.3-3 1&C Power Supply Systems Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 2 of 3)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria
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 1&C power
supply system division is system division will be supply system division is
located in separate performed. located in separate rooms.
rooms.

Independence is 6. Tests will be performed onthe | 6. The test signal exists in the
maintained between each as-built Class 1E and non- as-built Class 1E division or
of the four divisions of the Class 1E I&C power supply non-Class 1E division under
Class 1E 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.
1&C power supply system
distribution equipment
and circuits and non-
Class 1E I&C power
supply system distribution
equipment and circuits.
Independence is 7.0 Type tests. analyses. ora 7.i A report exists and
maintained between combination of type tests and concludes that Fhe-as-built
Class 1E I&C power analyses will be performed to Class 1E 1&C power supply
supply system distribution verify the qualification of system distribution
equipment and non-Class isolation devices. equipment is isolated from
1E safety-related-loads by the-as-built-non-Class 1E
ics::)ali’i;riE dcgl?(l:'gsd Lii_As-iInspection will be Class 1E ualifsljea:;j issgl};liiﬁ\
’ performed of the as-built Class devicss sc? a8 1o meet RG
1E 1&C power supply system 175
distribution equipment-wil-be o
parformad,

7.ii _Independence between the
as-built Class 1E I1&C power
supply system distribution
equipment and the non-Class
1E loads is maintained by
gualified 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

lost, input to the Class 1E
UPS unit is provided by
the Class 1E battery
without interruption of
power supply to the

power to the as-built Class 1E
UPS unit is lost, input to the
Class 1E UPS unit is provided
by the Class 1E battery
without interruption of power

8. The power supply to each | 8. A test will be performed to The results-of-the-test
of the four Class 1E panel verify that the power supply to cenclude-thatihe-power
boards transfers from its each as-built Class 1E panel supply to each of the four as-
Class 1E UPS unit to its boardtransfers from its as-built built Class 1E panel boards
Class 1E I&C power Class 1E UPS unit to its as- transfers from its as-built
transformer automatically built Class 1E I&C power Class 1E UPS unit to its as-
on an undervoltage signal transformer automatically on built Class 1E 1&C power
on the output of its Class an undervoltage signal on the transformer automatically on
1E UPS. output of its Class 1E UPS. an undervoltage signal_on
the output of its Class 1E
UPS.
9. When ac input power to 9. A test will be performed to Fhe-resulis-oi-the-test
the Class 1E UPS unit is verify that when ac input sonelude-that-w\W\hen ac

input power to the as-built
Class 1E UPS unit is lost,
input to the Class 1E UPS
unit is provided by the Class
1E battery without

loads. supply to the loads. interruption of power supply
to the loads.
Tier 1 2.6-8 Draft to Revision 32
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Table 2.6.3-3 |1&C Power Supply Systems Inspections, Tests, Analyses, and
Acceptance Criteria (Sheet 3 of 3)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

10. FThe-Class 118 E-power 10. Type-tests-andioranalyseswill | 10. Theresulis-oftypetests.

' .
suslply|systelx| eq usplme " be-perfarmed-to-verify-that the and/or-analyses-consiude
. Class-1E-18C-power-supply that the-Glass-1E '&. C-powel
it e s i e elqmpme ‘l andl eables sup'ply !s[yste il H'Sl”'e”t
and)p!eude' T S : ;
dss:gn basis-voitage-at Fequ uements.and Peoy de oad-roquirements-and
b . M- de‘sg tbas;s. voltage pue..sde minimur-dosign
coneidering-derating-due stioad-leswinals-consiiering basie-voltage-atioad
o almbnex HOmparatueD derating-due-to-ambient torminale lseusnde g
loading-Deleted leading-Deleted temperature-and raceway
loading—Deleted

11. The Class 1E I1&C power 11.i An analysis will be performed | 11.i A report exists and
supply system circuit to verify the Class 1E I1&C concludes that Fthe Class
breakers and fuses are power supply system 1E 1&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.

11.ii An inspection will be 11.ii The interrupting ratings of
performed to verify the as-built Class 1E I1&C power
interrupting ratings of as-built supply system breakers and
Class 1E I1&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.  Aninspection of each as-built | 12. The equipment and circuits
circuits of each Class 1E Class 1E I&C equipment and of each as-built Class 1E
1&C power supply system circuits of each Class 1E I1&C 1&C power supply system
division are uniquely power supply system division division are uniquely
identified. will be performed. identified.

13. The Class 1E I&C power 13. An inspection of the as-built 13. The as-built Class 1E I1&C

supply system cables are
routed in raceway
systems for Class 1E I1&C
power supply cables
within their respective
division-threugh-seismic
Categorybstrustiures-and
the-cables-apd-raceways
; ;
a'e.’d;el“t‘ iedEt oo |e. o

Class 1E I&C power supply
system cables routing will be
performed.

power supply system cables
are routed in raceway
systems for Class 1E I&C
power supply cables within
their respective division
iaemic.C |
structures-and-the-cables
and-raceways are identifisd
the-same-as-theirClass 1k

Tier 1
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Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

14. Alarms and displays
identified in Subsection

2.6.3.1 and Table 2.6.3-2
are provided in the MCR
initiate-in the MCR
to-indi o) {E 120
POWEE-SHPPRreySian
malfunctions-and-status

14. Inspection A-test-will be
performed for retrievability of
the alarms and displays
identified in Subsection
2.6.3.1 and Table 2.6.3-2 in
the MCRie-verify-that-alarms
i‘mtlu_ate i-the asl bu.“'“gll'”;' ¢ :E
1&C-powersupply-system
malfunctions-and-status

14. Alarms and displays
identified in Subsection

2.6.3.1and Table 2.6.3-2
can be retrieved in the as-
built MCRFhe-results-of the

15. The raceway systems for
Class 1E 1&C power

supply cables can
withstand seismic design

basis loads without loss
of safety function.

15.i Inspections will be performed

15.i _The as-built raceway

to verify that the as-built
raceway systems for Class
1E 1&C power supply cables
are supported by a seismic
Category | structure(s).

15.ii_Analyses of the raceway

systems for Class 1E I&C
power supply cables will be
performed using analytical
assumptions which bound the

systems for Class 1E I&C
power supply cables are
supported by a seismic
Category | structure(s).

15.ii_A report exists and

concludes that the raceway
systems for Class 1E I&C
power supply cables can
withstand seismic design
basis loads without loss of

seismic design basis
requirements.

15.iii. Inspection and analyses will

be performed to verify that the
as-built raceway systems for
Class 1E 1&C power supply

safety function.
15.iii A report exists and

concludes that the as-built
raceway systems for Class
1E 1&C power supply cables
are seismically bounded by

cables are seismically the analyzed conditions.
bounded by the analyzed
conditions.
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Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.6.4

Item
No.

Explanation/Basis for Change

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 1 and 2. See item X.

D Notes 1 and 2. See item Y.

E See ITAAC item #5.

F Notes 1 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 1 and 2. See items F, G, H, and L. 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.

O 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.

\Y Note 1. This change does not impact the response to RAI 182, 14.03.06-6.

W Notes 1 and 2. See items N and O. 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 RAJ 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 1 and 2. See item O.

AA Notes | and 2. See item L.

BB Editorial change.

CcC 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 1 and 2. See item RR.

HH Notes 1 and 2. See item I.

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.

9]8) Revised to consolidate two related statements. See item II.

\AY Notes 1 and 2. See item QQ.

WwW 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.

Y4 Notes 1 and 2. See item TT. This change alters the response to RAI 319, 09.05.06-1.

AAA  Notes 1 and 2. Seeitem 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 1 and 2. See item TT. This change alters the response to RAI 319, 09.05.06-1.

DDD  Notes | and 2. See item TT. This change alters the response to RAI 319, 09.05.06-1.

EEE Notes 1 and 2. See jitem 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.

11 Note 2. See item KKK. This change does not impact the response to RAI 320,
09.05.07-1. :

I Notes 1'and 2. See item OOO. This change does not impact the response to RAI 320,
09.05.07-1.

KKK  Notes 1 and 2. See item L.

LLL Notes 1 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 111

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.
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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 o RAI 321, 09.05.08-16.

ITAAC Table 2.6.4-1

1

DC, AC
— Editorial.

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

DC, ITA
~ . Clarification.

No changes

[9,}

No changes

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 pS5, Logic, seventh bullet and p7, Consistency, second bullet]

DC, ITA, AC

—  Qeneric 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] '

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 p3, 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 RAT 182,
14.03.06-6. [RIS p5, Logic, seventh bullet]

1

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 p3, 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 p3, Logic, seventh
bullet]
AC
— Provide consistent wording in AC. This change alters the response to RAI 182,
14.03.06-6. [RIS p3, 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]
l4.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 p35, Logic, seventh bullet]
15.a AC
— Provide consistent wording in the AC. This change alters the response to RAI 182,
14.03.06-6. [RIS p35, 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 p5, Logic, seventh bullet]
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Tier 1, Section 2.6.4

Item
No.

Explanation/Basis for Change

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 RAT 182, 14.03.06-6. [RIS p7,
Consistency, fourth bullet]

AC

— Provide consistent wording in the AC. This change alters the response to RAT 182,
14.03.06-6. [RIS p5, Logic, seventh builet]

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 builet]

AC

— Provide consistent wording in the AC. This change alters the response to RAI 182,
14.03.06-6. [RIS pS, 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 p3, 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
pS, 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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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. [RIS 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, RAT 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 th
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 II1.

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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Tier 1, Section 2.6.4

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)
2.6.41 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 1E EPS. The Class 1E EPSs are normally in
standby mode and provide power to the Class 1E 6.9kV buses upon loss of offsite power
sources.

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

2. Each Class 1E EPS can, when starting from the standby mode, provide power to the
Class 1E 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 1E EPS support system is provided by the same
division of the Class 1E power system.

5. Deleted.

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

7.aThe ASME Code Section lll components of the Class 1E 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 Il 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 | 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 | piping. including supports, identified in Table 2.6.4-2 can
withstand seismic design basis loads without a loss of its safety function.

9. Each Fhe-Class 1E EPSs-are is sized to provide power to its division’s safety-related
loads subsequent to a LOOP or a LOOP and-concurrent with LOCA conditions.

Tier 1 2.61 Draft to Revision 32
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10. The stored air starting system is capable of starting the Class 1E EPS without
requiring replenishment.

11. The Class 1E EPS engine combustion air intake cembustien—air-is separated from
the engine exhaust.

12.a !ndependence is maintained between each of the four Class 1E EPSs Meehameal

13. Each Fhe Class 1E EPSs-are_is capable of providing power at thea set voltage and
frequency to its the-Class 1E 6.9kV buses within 100 seconds of receivingfrem a
start signal.

14.a The ECCS actuation signal starts the Class 1E EPSs-and-sheds-the-nen-aceident
loads-eonnected-to-the-Class1E buses,

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

14.c After the Class 1E EPS circuit breaker closes, the safety-related ascident-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 1E EPS, load shedding of connected loads, and closing of the Class 1E EPS
circuit breaker.

15.b After the closing of the Class 1E EPS circuit breaker, the LOOP sequencer
sequentially starts the required safety-relatednen-aceident loads.

16. All Class 1E EPS protection systems, except for overspeed, generator differential

current, and high exhaust gas temperaturesevere—failure—protection, are bypassed
when the Class 1E EPS is started by an ECCS actuation signal.

17. The Class 1E EPSs are capable of responding to an automatic start ECCS-actuatien
signal when running for test purposes.

18. Controls are provided inEach-Class—1E-ERS-can-be-controlledfrom the MCR and

frem-the Class 1E EPS room to start and stop each Class 1E EPS.

Tier 1 2.6-2 Draft to Revision 32
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2.6 ELECTRICAL SYSTEMS US-APWR Design Control Document

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:

e The FOS are safety-related systems.

e 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.

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

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

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

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

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

o | ow pressure in the air receivers.
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¢ | ow pressure and high temperature of the lubrication oil system.

The Class IE EPS ventilation/cooling air intake and exhaust system provides cooling for
EPS operation. The Class 1E 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 1E EPS ventilation/cooling air_intake and exhaust system are as
described in the Design Description 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 1E EPS.
23. Alarms identified in Subsection 2.6.4.2 are provided in the MCR.

49-24. The System-logic-invelves-the-fuel oil transfer pump startsing automatically on a
fuel oil day tank low level signal and stopsping automatically on a fuel oil day tank

high-level signal. Fhere-are-no-system-interocks-

20-25. The Eash—fuel orl transfer pumps are-is powered from themts respectrve Class 1E
drvrsron : d-k

Tier 1 2.6-4 Draft to Revision 32
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2.6 ELECTRICAL SYSTEMS US-APWR Design Control Document

26.a.i The ASME Code Section |ll components of the EPS support systems, identified

28. Deleted.

in Table 2.6.4-2. are fabricated. installed, and inspected in _accordance with r44
ASME Code Section !l requirements.
26.a.ii_The ASME Code Section |ll components of the EPS support systems, identified
in Table 2.6.4-2, are reconciled with the design requirements. S
26.b.i The ASME Code Section lll piping of the EPS support systems, including
supports. identified in Table 2.6.4-2. is fabricated, installed, and inspected in BBB
accordance with ASME Code Section Il requirements.
26.b.ii The ASME Code Section |l piping of the of the EPS support systems, including cce
supports, identified in Table 2.6.4-2. is reconciled with the design requirements. e
27.a Pressure boundary welds in ASME Code Section lll components, identified in
Table 2.6.4-2. meet ASME Code Section lll requirements for _non-destructive DDD
examination of welds.
27.b __ Pressure boundary welds in ASME Code Section lll piping, identified in Table
26.4-2. meet ASME Code Section |l requirements for non-destructive EEE
examination of welds
FFE
GGG
29. Each fuel oil storage tank provides a seven day supply of fuel oil to its respective HH
Class 1E EPS while operating at rated load.
30. Each lubrication oil tank provides a seven day supply of lubrication oil to its
respective Class 1E EPS. m
31. Each main shaft driven lubrication oil pump circulates lubrication oil to the engine
during EPS operation. JJJ
KKK
L
MMM
NNN
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000

PEp

28-32. Each division of tFhe Class 1E EPS GFG-combustion air intake and exhaust QQQ
system is capable of supplying an-adegquate—quantity-ef-combustion air to the GF
EPS and of disposing the-exhaust gases_of the EPS without-creating-an-excessive
baekpressumn—the—@l—when operatlng at 110% of nameplate ratmg ——Ihe—tupbme

th e RRR

2.6.4.3 Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.6.4-1 describes the ITAAC for the Class 1E EPS and the FOS systems.

Tier 1 2.6-6 Draft to Revision 32
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Table 2.6.4-1 EPS Systems Inspections, Tests, Analyses, and Acceptance
Criteria (Sheet 1 of 9)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria
The functional arrangement | 1.  An inspection of the 1. The as-built onsite Class
of the Class 1E EPS is as functional arrangement of the 1E EPS conforms to the
described in the Desian as-built Class 1E EPS will be functional arrangement as
Description ofthis performed. described in the Design
Subsection 2.6.4.1 Description ofthis

Subsection 2.6.4.1
Each Class 1E EPS can, 2. Atest of each as-built Class 2. Theresulis-ofthelest
when starting from the 1E EPS will be performed. conclude-thateEach as-
standby mode. is-rermally built Class 1E EPS can,
i when starting from the
provides power to the Class standby mode. is-rermatly
1E 6.9kV buses upon loss i
of offsite power sources. provides power to the as-
built Class 1E 6.9kV buses
upon loss of offsite power
sources.
Each of the four Class 1E 3. Aninspection 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.
The auxiliary power for 4. Aninspection of each as-built | 4.i The auxiliary power for
each Class 1E EPS* Class 1E EPS’ support each as-built Class 1E
support system is provided system will be performed. EPS’ support system is
by the same division of the provided by same division
Class 1E power system. of the Class 1E power
system.
4.ii A test of each as-built Class 4.ii The auxiliary power for
1E EPS’ support system will each as-built Class 1E
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 1E
Class 1E power system. power system.
Deleted. 5.  Deleted. 5.  Deleted.
The four seismic Category | | 6.i Inspections will be performed | 6.i Each of the four seismic

Eash eithe-fovrClass 1E to verify that each seismic Category | as-built Class
EPSs canare-desighedio Category | each as-built 1E EPSs is located in 2
withstand seismic design Class 1E EPS is located in a2 seismic Category |
basis loads without loss of seismic Category | structurethe-RS/B.
safety function. structurethe-RS/8.

Tier 1 2.6-7 Draft to Revision 32
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Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

6.i Type tests_analyses or a
combination of type tests and

and/er-analyses of the
foureaeh seismic Category |
Class 1E EPSs will be
performed using analytical
assumptions. or will be
performed under conditions
which bound the seismic

design basis reguirements..

6.ii

A report exists and
concludes Fhe-resulis-of
the-type-lesis-andior

that
each-ofthe four seismic
Category | as-built-Class
1E EPSs can withstand
seismic design basis loads
without loss of safety
function.

6.iii Inspections and analyses An
inspestion-will be performed
to verify that en-each as-built
seismic Category | Class 1E
EPS, including anchorages.
is seismically bounded by the
tested or analyzed

conditions.
=

6.ii

A report exists and
concludes that Eeach of

the four as-built seismic
Category | Class 1E EPSs,
including anchorages. is
seismically bounded by the
tested or analyzed
conditions.

Tier1
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Table 2.6.4-1 EPS Systems Inspections, Tests, Analyses, and Acceptance

2.6 ELECTRICAL SYSTEMS
|
|

Criteria (Sheet 2 of 9)
Design Commitment Inspections, Tests, Analyses Acceptance Criteria
| 7.a The ASME Code Section lll | 7.a A Hhydrostatic tests will be 7.a ASME Code Data
} components _of the Class 1E performed on the as-built Report(s) exists and
| EPS support systems. components identified in conclude that Fthe results
| identified in Table 2.6.4-2, Table 2.6.4-2efthe-support of the hydrostatic tests of
{ fersupportsystems-thatare systems required by the the as-built components of
; reguired-to-suppoertsalaty ASME Code Section Ill to be the Class 1E EPS support
| ‘epctiensobsiarting-aad hydrostatically tested. systems, identified in
operating-the-Class1E-ERS: Table 2.6.4-2 as ASME
retain their pressure Code Section Il
boundary integrity at their compeneatsforsuppert
design pressure. sysiamerabarereauirad
y
tep Stippis !sale' ty-functions
he-Class-tE-ERPS
conform with the
requirements of ASME
Code Section Ill.
7.b The ASME Code Section lll 7.b A Hhydrostatic tests will be 7.b ASME Code Data
piping of the Class 1E EPS performed on the ASME-Ceode Report(s) exists and
support systems. identified i ; as- conclude that Fthe results
in Table 2.6.4-2forsupport built piping, identified in Table of the hydrostatic tests of
eysleme-thatarsreguredio 2.6.4-2 -ofthe-support the as-built ASME-Cede
suppor-the-safety-functions systems required by the Section-HH-piping_of the
otsiertingendoperating-the ASME Code Section Ill to be Class 1E EPS support
Class1E-ERS retains hydrostatically tested. systems. identified in
itstheir pressure boundary Table 2.6.4-2. as ASME
integrity at itstheir design Code Section llifer
pressure. supporbeyslemsthatare
reguired-o-supportthe
safety-functions-of-starting
ard-operstingihe-Class
1E-ERS conform towith
the requirements of ASME
Code Section lll.
8.2 The seismic Category 8.2.i Inspections will be performed | 8.a2.i Each-efiThe as-built
[ASkECode-Saction-l to verify that the seismic seismic Category IASME
Class-3 equipment of the Category IASME Code Code-Sectionill-Class-&
Class 1E EPS support SectionH-Class-3 equipment equipment of the Class 1E
systems. identified in Table identified in Table 2.6.4-2 EPS support systems
2.6.4-2portions-ofthe-ERS isport identified in Table 2.6.4-2
support-systems canare systems-are located in portions-of-the-ERS
designed-to withstand awithia seismic Category | supportsystems-is located
seismic design basis loads structures. in awithin seismic
without loss of safety Category | structures.
function. 8.a.ii Type tests, analyses. ora 8.a.ii A report exists and
combination of type tests and concludes that the seismic
andfor analyses of the Category | equipment of
seismic Category | the Class 1E EPS support
equipment identified in Table systems. identified in
2.6 4-2ASME Code-Section Table 2.6.4-2 Fheresulis
. ofthe type-tesis-andler
supportsysters will be ahalysesconclude-that
Tier 1 2.6-9 Draft to Revision 32
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Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

performed_using analytical

assumptions, or will be
performed under conditions

which bound the seismic
design basis requirements.

each-ofas-but-ASME
Code-Section-lH-Class-3
portions-of-the-ERS

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

Inspections and analyses
An-inspection-will be
performed to verify that the
as-built seismic Category |
equipment identified in Table
2.6.4-20n-the-ASME-Code
Sesctien-Class-3-portion-of

£9

including anchorages. is
seismically bounded by the

tested or analyzed
conditions.

8.a.iii A report exists and

concludes that Each-efthe
as-built seismic Category |
equipment identified in
Table 2.6.4-2 ASME-Cede
Section-H-Class3

partions-oithe-ERS
suppert-systems, including
anchorages, is seismically
bounded by the tested or
analyzed conditions.

The seismic Category |

piping, including supports,
identified in Table 2.6.4-2
can withstand seismic
design basis loads without a

.i_Inspections will be performed

.i_The as-built seismic

to verify that the as-built
seismic Category | piping,

including supports. identified
in Table 2.6.4-2 is supported

loss of its safety function.

by a seismic Category |
structure(s).

Category | piping.
including supports,
identified in Table 2.6.4-2
is supported by a seismic
Category | structure(s).

8.b.ii Inspections and analyses will

8.b.ii A report exists and

be performed to verify that
the as-built seismic Category
| piping. including supports,
identified in Table 2.6.4-2 can

withstand seismic design
basis loads without a loss of

its safety function.

concludes that the as-built
seismic Category | piping,
including supports,
identified in Table 2.6.4-2
can withstand seismic
design basis loads without

a loss of its safe

function.

Tier 1
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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. Each¥he Class 1E EPSs 9.i  An analysis will be 9.i A report exists and
are is sized to provide power performed to verify that concludes that each Fhe
to its division's safety-related eachthe Class 1E EPSs-are Class 1E EPSs-are_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 ora LOOP LOOP or a LOOP

concurrent with LOCA concurrent with LOCA
conditions. conditions.

9.ii  An inspection will be 9.ii The ratings of theeach as-
performed to verify that the built Class 1E EPSs
ratings of each as-built bounds the size
Class 1E 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. The—resuisoiiha-test
system is capable of 1E EPS starting system will conclude-thatthe as-built
startingproviding-start-of the be performed. Class 1E EPS stored air
Class 1E EPS without starting system is capable
requiring replenishment. of providing three starts of

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

11. The Class 1E EPS engine 11.  Aninspection of the as-built 11. The as-built Class 1E EPS
combustion air intake Class 1E EPS engine will be engine combustion air
portion-is separated from the performed. intake pertien-is separated
engine exhaust-pertion. from the as-built engine

exhaust-pertien.
| 12.a Independence is maintained | 12.a Test will be performed on 12.2 The test signal exists in the
| between each of the four the as-built Class 1E EPSs as-built Class 1E EPS
| Class 1E EPSs.. by providing a test signal in division under testThe-as-
| only one division at a timeA built Class 1E EPSs are
| GClass-1E-ERSswillk-be
| performed.
‘ 12.b The Class 1E EPSs are 12.b Aninspection of the as-built | 12.b The as-built Class 1E
| located in separate rooms in Class 1E EPSs will be EPSs are located in
the PS/B. performed separate rooms in the
PS/B.
13. Each¥he Class 1E EPS-are 13. A test will be performed to 13. Theresults-ofthelest

is capable of providing
power at the set voltage and
frequency to itsthe Class 1E
6.9kV buses within 100
seconds of receiving a start
signal.

verify that eachthe as-built
Class 1E EPS power
seurees-can reach set
voltage and frequency within
100 seconds of receiving a
start signal.

conclude-thatiThe as-built
Class 1E EPS pewer
reaches the set voltage
and frequency within 100
seconds of receiving a
start signal.

Tier1
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14.a The ECCS actuation signal 14.a A test will be performed to 14.a FTheresuits-ofihe test
starts the Class 1E EPSs verify that the simulated conclude-thattThe
under-a-L00RP-concurrent ECCS actuation signal starts simulated ECCS actuation
with-LOCA-copditions, the as-built Class 1E EPSs signal starts the as-built

undera-simulated LOOP Class 1E EPSs.
copeurenbwin-LOGA

Tier 1 2.6-12 Draft to Revision 32
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Table 2.6.4-1

Criteria (Sheet 4 of 9)

EPS Systems Inspections, Tests, Analyses, and Acceptance

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

14.b

Each Class 1E EPS circuit
breaker automatically closes
and loads are shed if its
respective division Class 1E
medium voltage bus is de-
energized.

14.b

A test will be performed to
verify operation of each as-
built Class 1E EPS circuit
breaker and shedding of
loads.

14.b

Treresulinofinedtest
coneclude-thateEach as-
built Class 1E EPS circuit
breaker automatically
closes and loads are shed
if its respective division
Class 1E medium voltage
bus is de-energized.

14.c

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

14.c

A test will be performed to
verify operation that after the
Class 1E EPS circuit
breaker closes, the as-built
safety-related loads on the
same division Class 1E
buses are started in
sequence by the ECCS load
sequencer.

14.c

Theresulis-ofthetest
cenclude-thataAfter the
Class 1E EPS circuit
breaker closes, the as-built
safety-related 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 Class1E
bus initiates an automatic
start of the respective Class
1E EPS, load shedding of
connected loads, and
closing of the Class 1E EPS
circuit breaker.

15.a

A test will be performed to
verify operation of the
respective Class 1E EPS
upon a loss of power to the
as-built Class 1E bus.

15.a

TFheresuisof thedast
cepecluda-thataA loss of
power to the as-built Class
1E bus initiates an
automatic start of the
respective as-built Class
1E EPS, load shedding of
connected loads, and
closing of the as-built Class
1E EPS circuit breaker.

15.b

After the closing of the Class
1E EPS circuit breaker, the
LOOP sequencer
sequentially starts the
required safety-related
loads.

15.b A test will be performed to

verify operation of the LOOP
sequencer after the closing
of the as-built Class 1E EPS
circuit breaker.

15.b

Theresulis cfthetest
conchide thataAfter the
closing of the as-built Class
1E EPS circuit breaker, the
LOOP sequencer
sequentially starts the
required safety-related
loads.

16.

All Class 1E EPS protection
systems, except for
overspeed, generator
differential current. and high
exhaust gas
temperatureseverefailure
protection, are bypassed
when the Class 1E EPS is
started by an ECCS
actuation signal.

16.

A test will be performed to
verify thateperatien-of-all the
as-built Class 1E EPS
protection systems, except
for overspeed. generator
differential current, and high
exhaust gas temperature,
are bypassed when the
Class 1E EPS is started by
an ECCS actuation signal.

16.

Fheresults-ofthetest
conclude-that-all4The as-
built Class 1E EPS
protection systems, except
for overspeed, generator
differential current, and
high exhaust gas
temperature severe-failure
protection, are bypassed
when the Class 1E EPS is
started by an ECCS
actuation signal.

Tier 1
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17.

The Class 1E EPSs are
capable of responding to an
automatic start signal when

17.

A test will be performed to
verify that the as-built Class
1E EPSs are capable of

17. The-results-ofthetest
cenciude-thattThe as-built
Class 1E EPSs are

running for test purposes. responding to an automatic

capable of responding to
start signal_while in the test

an automatic start signal l

mode. when running for test
purposes.
Tier 1 2.6-14 Draft to Revision 32
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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-test will be 18. Theresulis-ofthetest

Fach-Class-1=-EREcantLe performed on te-verify senclude-that each-as-bullt

controfled-from-the MCR and centrel-ef-each as-built ERS-can-be-controlled

from-the Class 1E EPS room Class 1E EPS_using the from-the-Controls in the as-

to start and stop each Class controls in the as-built MCR built MCR and frem-the

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

19.  The functional arrangement | 19. As-ilnspection 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 1E 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 ofthis
Subsection 2.6.4.2.

20.  Thefueleil-storage-and 20, Apvinspection-ofthe-as-built | 20,  The-as-buitfushed
accordance-with-seismis performed-Deleted constructed-in-accordance
ASME Code-Sestien-ilt standards-and- ASME
reguirements- Deleted Cede-Seshontl: Deleted

21. Each fuel oil transfer pump | 21.a.i AnalysesA-test of eachas- | 21.a.i A report exists and
transfers fuel oil from the built-Class 1E EPS FOS concludes that Eeach as-
fuel oil storage tank to the transfer pump will be built-FOSfueloil transfer
Class 1E EPS day tank at a performed_to determine the pump is sizeddesigred to
flow rate to support Class required flow rate and-the transfer fuel oil from the
1E EPS operation at available-NRPSH-to support fuel oil storage tank to the
continuous rated load while Class 1E EPS operation at as-built Class 1E EPS
simultaneously increasing continuous rated load while day tank, at a flow rate to
day tank level. Sufficient simultaneously increasing support Class 1E EPS
transfer pump NPSH is day tank level. operation at continuous
maintained under all design rated load while
conditions. simultaneously increasing

day tank level-and-that

avaiiable NPEH reaty

reguremenis-underall
Tier 1 2.6-15 Draft to Revision 32
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21.a.ib A testAn-inspestion of 21.ali-b Arepertexistand

each division of the as-built
Class 1E EPS FOS will be

performed to verify that fuel

concludes-thatiThe
eEach as-built Class 1E
EPS FOS transfer pump

oil transfer pump flow rate flow rate and-available

and-available-NPSH- bound NPSH-bounds the

the analysis. requirements defined in
the analysesis-capable-of
suppening-operation-of

21.b Inspections and analyses the-Class-1EEPSat

of the Class 1E EPS FOS eontindous-rated-oad

will be performed to while-simultaneoushy

determine NPSH available increasing-day-tank-level

to each as-built Class 1E and-maintaining-sufficient

EPS FOS transfer pump. NPSH-under-all-design

21b

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 FOS
transfer pump under all

design conditions.

Tier 1

2.6-16

Draft to Revision 32



2.6 ELECTRICAL SYSTEMS US-APWR Design Control Document

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. EachClass 1E EPS FOS 22.i Analyses of each An 22.i Areport exists and

day tank’s capacity is
sufficient to provide fuel oil
for 1.5 hours of EPSGTG
operation_at rated load. The
fuel oil in each fuel oil day

inspection-forthe existence

efarenertiotthe-as-built
Class 1E EPS FOS will be
performed_to determine the

required day tank capacity

concludes that each as-
builtClass 1E EPS FOS
day tank’s capacity is
sufficient to provide fuel
oil for 1.5 hours of

tank flows by gravity to to provide fuel oil for 1.5 EPSGTG operation_at
maintain positive pressure hours of EPS operation at rated load. Fhe-fueloibn
at the fuel pumps for each rated load. each-fueloil-day-tank
Class 1E EPS. Hows-py-gravity-to
cithedusbono s o e soh
Class1E-EPS-
22 i Inspection of the as-built 22.ii  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. |nspectionA-test will be 23 Theresulisofths test
Subsection 2.6.4.2 are performed for retrievability sonclude-that-aAlarms
provided in the MCR-fer of the alarms identified in identified in Subsection
ERS-support systems as Subsection 2.6.4.2 in the 2.6.4.2 can be retrieved
described-in-Subsection MCReona-the-as-builtERS are-provided in the as-
2.6:4-2. support-systems-by built MCR-fer-status
techsigras, ERSsuppertoysiems-a5
24, 24. Atestwillbe performedon | 24. The resulisofthetest
{The fuel oil transfer pump the as-built fuel oil storage conclude-that as-built
startsing automatically on a and transfer system by e
fuel oil day tank low level providing a simulated fuel fuel oil transfer pump
signal and stopsping 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 stopsping |
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
respective Class 1E

the as-built fuel transfer
pumps by providing a

conclude that a simulated
test signal exists at the

division. simulated test signal in as-built fuel oil transfer
each Class 1E division. pumps when the assigned
Class 1E 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 lll | 26.a.i lAr-inspection of the as- 26.a.i The ASME Code Section |

components of the EPS built ASME Code Section |lI 11l 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 IlI applicable) exist and
requirements. conclude that the as-built

* ASME Code Section IlI
components of the EPS
support systems, !
identified in Table 2.6 4-2
are fabricated, installed,
and inspected in
accordance with ASME
Code Section Il
requirements.

26.a.iiThe ASME Code Section Il | 26.a.iiA reconciliation analysis of | 26.a.ii The ASME Code Section

components of the EPS the components in Table 11l 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 Ili 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 lll components of
the EPS support systems
identified in Table 2.6.4-
2are-reconcied-with-the

j j . 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 lll | 26.b.i lAs-inspection of the as- 26.b.i The ASME Code Section
piping of the EPS support built ASME Code Section Il 11l data report(s) (certified,
systems, including piping of the EPS support when required by ASME
supports, identified in Table systems, including Code) and inspection
2.6.4-2, 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 llI conclude that the as-built
requirements. ASME Code Section Ill

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
Il requirements.

26.b.ii The ASME Code Section lll | 26.b.ii A reconciliation analysis of | 26.b.ii The ASME Code Section
piping of the of the EPS the piping of the EPS 11l 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 Il completed in accordance

design report(s) (NCA- with ASME Code, for the

3550) will be performed. as-built ASME Code
Section lll piping of the
EPS support systems,
including supports,
identified in Table 2.6 4-
Zis-reconciedwith-the
design-regirements. 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 llI pressure boundary welds in Il code reports exist and
components, identified in ASME Code Section ill conclude that the ASME
Table 2.6.4-2, meet ASME components identified in Code Section Il
Code Section Ill 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 Ill. pressure boundary welds

in ASME Code Section lll
components identified in
Table 2.6.4-2.
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27.b Pressure boundary welds in

ASME Code Section I
piping._identified in Table
2.6.4-2. meet ASME Code
Section lil requirements for
non-destructive
examination of welds.

27b

Inspections of the as-built
pressure boundary welds in
ASME Code Section iil
piping identified in Table
2.6.4-2, will be performed in
accordance with the ASME
Code Section lll.

27b The ASME Code Section

Il code reports exist and
conclude that the ASME
Code Section lli
requirements are met for
non-destructive
examination of the as-built
pressure boundary welds
in ASME Code Section {ll
piping identified in Table
2.6.4-2.

Tier 1
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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, Gweslivsis demencliaied 28, Apdnspesten-ferthe 28, Areportexisie-and
and-dosumented-for-each i documents-the-guality-of
safeberelated mechanizal performed: Deleted each-as-bulltsafeby-
component-of-the ERS rolated mechanical
supporteystems thatis-not componentoithe-ERE
wesigned - A8ME Code suppertsystems-thatis
SectionH- Deleted mobdesignadio AEME

Gode-Sectiontl- Deleted

29.  Each fuel oil storage tank 29.i Analyses will be performed | 29.i 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 buiit-fuel oil storage tank
respective Class 1E EPS to provide a seven day for the Class 1E 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 operating at rated respective Class 1E EPS
load An-irspectien-forthe while operating at rated
existence-of-areportior load.
cachas-bubtfuelail

stefses-Eninetn-Clase

SEERe b be-pararmed,

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 storage 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 buit-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 1E supply of lubrication oil to
EPS An-inspection-forthe its respective Class 1E
existense of a-report-for EPS,
tank-forthe Glass- 1R ERE
will-be-perfermed.
;' 30.ii  Inspection 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.  Aninspection 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.
Tier 1 2.6-21 Draft to Revision 32




2.6 ELECTRICAL SYSTEMS

US-APWR Design Control Document

32.

Each division of the Class
1E EPSGFG combustion
air intake and exhaust
system is capable of
supplying an-adeguate
quantity-of combustion air
to the EPSGT and of
dlsposmg the-exhaust

gases witheutcreating-an
excessive-baskpressure

enof the EPSE&T when
operating at 110% of
nameplate rating.

32.

A test of each division of
the as-built Class 1E
EPSGTG at 110% of name
glate ratingeembustion-air

will be performed.

32.

Each division of the as-
built Class 1E GFG-EPS
combustion air intake and
exhaust system is capable
of supplying an-adeguate

guantity-of-combustion air
to the EPSGT and of

disposing the-exhaust
gases witheutereating-an
sxeoosive-backpressure

enof the EPSGT when
operating at 110% of
nameplate rating.

Tier 1
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Table 2.6.4-2 EPS Support Systems Equipment and Piping Characteristics

ASME Code

' ) ) = Seismic
Equipment or Pipe Line Name §£g|£;_%f;_|" Category

EPS fuel oil storage tanks 3 1

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
EPS fuel oil transfer pump suction line isolation valves
EPS fuel oil transfer pumps

EPS fuel oil transfer pump discharge fines up to EPS fuel oil day
tank

EPS fuel oil transfer pump discharge line check valves
EPS fuel oil transfer pump discharge line isolation valves
EPS fuel oil day tanks

| EPS fuel oil day tank outlet lines up to EPS

EPS fuel oil day tank outlet valves

EPS starting system air compressor discharge lines up to air
supply header

1 fico ik [l
[ —

lw fleo flon oo e flko

[[08]

EPS starting system air compressor discharge line isolation
valves

[o3]
—

EPS starting system air supply headers

EPS starting system air supply header outlet lines up to air
receiver

[[5]
Y

EPS starting system air supply header outlet line isolation valves
EPS starting system air receiver inlet check valves

EPS starting system air receivers
EPS starting system air receiver relief valves

EPS starting system air receiver outlet lines up to air starting unit
EPS starting system air start valves

EPS starting system air start pilot valves
EPS starting system air starting unit outlet lines up to air starter

EPS lubrication system main oil pumps

EPS lubrication system oil coolers

EPS lubrication system reduction gear reservoirs

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 -

EPS combustion air intake and exhaust system turbine exhaust -
silencers

| EPS combustion air intake and exhaust system piping - | .

W W W W W W W jlw

Tier 1 2.6-23 Draft to Revision 32




Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.6.5

Item
No.

Explanation/Basis for Change

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 O 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 1ITAAC item #13.

U Notes 1 and 2. See items H and J.

\ Note 2. See item G.

W Notes 1 and 2. See item L.

X Editorial

Y Notes | 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
No.

Explanation/Basis for Change

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]

No changes

ITA, AC

— Clarified to indicate that the test condition would be a “simulated” SBO condition.
[RIS 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]

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 the required 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]

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]

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 1E 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 Changes Explanation/Basis Document
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 1.1535, 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 RAT 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 1E 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.

Draft 3
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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 efClass 1E EPSs. AAC power sources
supply power to loads required to bring and maintain the plant in a safe shutdown
condition for ap 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 1E 6.9kV buses and to non-Class 1E 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 arrangement of the AAC power sources is as described in the Design
Description of Subsection 2.6.5.1.

+:2. __ The AAC power sources are located in separate dedicated rooms.

A —

3. Each AAC power source is isolated from the Class 1E power supply systems by a
non-Class 1E disconnect switch and a Class 1E circuit breaker connected in series.

24. The Class 1E circuit breakers for the AAC power sources in Class 1E medium
voltage switchgear are connected to disconnect switches (non-Class 1E) in selector
circuits.

3-5. Separate and independent fuel supply systems and onsite fuel storage tanks are
provided for Class 1E EPSs and AAC power sources. :

46, The AAC power sources can be started and connected manually to onsite Class
1E medium voltage buses within 60 minutes during SBO conditions.

57. The AAC power sources fuel oil storage tanks have enough 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.

9. Each AAC power source is capable of providing power at the set voltage and
frequency to the non-Class 1E 6.9kV buses after receiving a start signal.

8.10. 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.

11. The functional arrangement of the AAC fuel oil storage and transfer system is as
described in the Design Description of Subsection 2.6.5.2.

12. Deleted

A = ) R
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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.

14. The two AAC power sources have a diverse starting system from the Class 1E

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:

o The AAC FOSs are non safety-related-systems.
08 snotehared-bythe-ERE powsr sourcss.

Tier 1 2.6-2 Draft to Revision 32 I
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=

&

o [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.

Tier 1 2.6-3 Draft to Revision 32
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Table 2.6.5-1 AAC Systems Inspections, Tests, Analyses, and Acceptance
Criteria (Sheet 1 of 2)

Design Commitment

Inspections, Tests,
Analyses

Acceptance Criteria

The functional arrangement
of the AAC power sources
areis as described in the

Desian Description of
Subsection 2.6.5.1.

An inspection of the
functional arrangement of
the as-built AAC power
sources will be performed.

The as-built AAC power
sources conform to the
functional arrangement
described in the Desian
Description of Subsection
2.6.5.1.

The AAC power sources are
located in separate
dedicated rooms.

An inspection of the location
of the as-built AAC power
sources will be performed.

The as-built AAC power
sources are located in
separate dedicated rooms.

Each AAC power source is
isolated from the Class 1E
power supply systems by a
non-Class 1E disconnect
switch and a Class 1E circuit
breaker connected in series.

An inspection of the as-built
non-safety disconnect
switch and Class 1E circuit
breaker between each AAC
power source and the
emergency Class 1E power
supply systems will be
performed.

Each as-built AAC power
source is isolated from the
as-built Class 1E power
supply systems by a non-
safety disconnect switch
and a Class 1E circuit
breaker connected in
series.

The Class 1E circuit
breakers for the AAC power
sources in Class 1E medium
voltage switchgears are
connected to disconnect
switches (non-Class 1E) in
selector circuits-which-are
nermally-epen-and-do-not
haveapyautomatic-closing
function.

An inspection of the as-built
Class 1E circuit breakers for
the AAC power sources in
the Class 1E medium
voltage switchgears which
are connected to disconnect
switches (non-Class 1E) in
selector circuits will be
performed.

The as-built Class 1E
circuit breakers for the
AAC power sources in the
Class 1E medium voltage
switchgears are connected
to disconnect switches
(non-Class 1E) in selector
circuits-which-are-nermally
soen-and-do-pethave-any

Separate and independent
fuel supply systems and
onsite fuel storage tanks are
provided for Class 1E EPSs
and AAC power sources.

An inspection of the as-built
fuel supply systems and
onsite fuel storage tanks for
the Class 1E EPSs and the
AAC power sources will be
performed.

Separate and independent
fuel supply systems and
onsite fuel storage tanks
are provided for the as-
built Class 1E EPSs and
the AAC power sources.

The AAC power sources can
be started and connected
manually to onsite Class 1E
medium voltage buses within
60 minutes during SBO
conditions.

A test will be performed to
verify that the as-built AAC
power sources can be
started and connected
manually to the as-built
onsite Class 1E medium
voltage buses within 60
minutes during simulated
SBO conditions.

Tharesulis-cithatogt
sconclude-thattThe as-built
AAC power sources can
be started and connected
manually to the as-built
onsite Class 1E medium
voltage buses within 60
minutes during simulated
SBO conditions.

Tier 1
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The AAC power
sourcesGTGs fuel oil
storage tanks have enough
fuel capacity to supply power
to the required SBO loads
for 8 hours.

7.1

7.ii

Analyses wilt 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.

An 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.

7.ii

A report exists and
concludes that Tthe as-

built-AAC power
sourcesGFGs have
enough fuel oil storage
tank capacity to supply
power to the required SBO
loads for 8 hours.

The as-built AAC power

sources fuel oil storage

tanks have fuel capacity
that bounds the analyses.

Tier 1

2.6-5

Draft to Revision 32
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Table 2.6.5-1 AAC Systems Inspections, Tests, Analyses, and Acceptance
Criteria (Sheet 2 of 2)

Design Commitment Insptxit;;:iests, Acceptance Criteria

8. Controls exist in the MCR 8. TestAninspection-efthe-as- | 8.  Controls in the as-built
toThe-operation{e-g- start, builtMCR will be performed MCR Theoparation{eg-
stop and synchronizeatien) on the as-built AAC power start, stop and
of the AAC power sources sources using the controls synchronizeatien}-of the
are-providedin-the MER. in the as-built MCR. as-built AAC power

sources-are-provided-in-the
as-Bult e,

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 idi
frequency to the non--Class voltage and frequency. atthe set voltage and
1E 6.9kV buses afterwithin frequency to the non-
the-maxirmem-allowable-tims Class 1E 6.9kV buses
from receiving a start signal. afterwithin-180-secends

from 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 1E indications in the as-built breaker status of each
6.9kV breaker for the AAC MCR will be performed. Class 1E 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.  Aninspection 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 Desian storage and transfer system functional arrangement as
Description of Subsection will be performed. described in the Design
26.5.2. Description of Subsection

26.5.2.

12.  The-reliability-ofthe AAC 12. An-analysis-ofthereliability | 12, Thereliability-ofthe-as-
PEEEBEHEEEE -MEShaF oiithe-as-builtALL power BUt-AAL-pewer-souroes
exceed-95-persent: Deleted sourees-wilt be-parformed. meetorexceed 95

Deleted percent: Deleted
Tier 1 2.6-6 Draft to Revision 32




2.6 ELECTRICAL SYSTEMS

US-APWR Design Control Document

13

The two AAC power sources

13.i Analyses will be performed

13.i_A report exists and

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.

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

13.ii.

concludes that the two
AAC power sources are
each sized to meet load
requirements for SBO and
LOOP conditions.

The ratings of the two as-

the as-built AAC power

sources bound the analyses.

13.iii_Inspection will be performed

13.iii

built AAC power sources
bound the analyses.

The size of the AAC power

to verify that the size of the

as-built AAC power sources
is different than the as-built

Class 1E EPSs.

sources is different than
the Class 1E EPSs.

14

The two AAC power sources

14

An inspection of the as-built

14

Diverse starting

have a diverse starting
mechanism from the Class

starting mechanisms for the
Class 1E EPSs and the

mechanisms are provided
for the as-built Class 1E

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




Tier 1 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 1 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.

Note 2. Seeitem L.

See ITAAC item #1.

Text added to provide consistency with the corresponding DC.

Note 1. This change alters the response to RAI 182, 14.03.06-11.

»licliviivile!

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.

Note 1

Note 2. See item B.

Notes 1 and 2. See item O.

Note 1

Note 2. See item C. This change alters the response to RAI 182, 14.03.06-11.

Notes 1 and 2. See item P.

Notes 1 and 2. See item P.

Notes 1 and 2. See item J.

slolz|zlc ==~z

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 arrangement ITAAC. [RIS p3,
Logic, seventh bullet]

3 DC, AC
— Note 1. [RIS 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 and consistency. This
change alters the response to RAI 80, 09.05.03-7 and RAI 182, 14.03.06-8. [RIS p5,
Logic, seventh bullet]

Draft |




Tier 1 Changes Explanation/Basis Document
Tier 1, Section 2.6.6

Ttem
No.

Explanation/Basis for Change

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 RAT 30, 09.05.01-9 and RAI 182, 14.03.06-11. [RIS p7,
Consistency, second bullet]

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]

DC, AC

~ Revised to remove the reference to the IESNA 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:

Note 2:

Draft

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.

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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2.6.6 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 emergency lighting system includes normal/emergency (N/E) lighting system,
emergency lighting system being powered by the Class 1E power system, and self-
contained battery pack emergency lighting system. Emergency lighting powered by the
Class 1E power system is provided in the following areas:

» MCR

o Remote shutdown consoles

e Class 1E emergency generator rooms

e Class 1E switchgear. motor control center, Class 1E uninterruptible power supply

(UPS) panels

o Battery and battery charger rooms

o 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.

4:3. __The normal/emergencyN/E lighting system is capable-ef-being powered fromby
NiEdghting s prowded-n-alareas-ai-the

the non- Class 1E 480 V permanent buses.

24. The Eemergency 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. Eme;geaey«gk%pewe;eé—by%e—&ass—#&pewer—sys&em%

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 1 2.6-1 Draft to Revision 32
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._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. G

4-7. The self-contained battery pack units provide illumination of at least 0.5 foot-
candles at the floor level for 8-hours.

. The emergency lighting powered by the Class 1E power system in the MCR and at
the remote shutdown consoles provides required illumination levels for at least 8

2.6.6.2 Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.6.6-1 describes the ITAAC for the plant lighting systems.

Draft to Revision 32
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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 H— 1 - ; ; 1 . e s
”'el pla 't. lgllml 'S ’ AR the-as b"u:!t Fhe-a6 b_wiélplauk hglmugl‘
emergency—and-securty performed--Deleted emergensy—and-secunty
lighting systems- Deleted highting systems-Deleted |

2. The functional 2. Aninspection 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 Desian
the Design Description of performed. Description Subsection
Subsection 2.6.6.1.Fhe 2.6.6.lincludes
system-includes system.-Glass-1E-emergeney

o
Ao ahemaxget oy ghiing-eystem-powerad-by
ighting St‘sk?'; . G!aﬁas &p ewlell systom-and
SEpowsrsystem-and
;
sel-contained Ea;.te;’.
system,

3. The normal/emergency 3. Aninspection 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
permanentAAC buses. 1E 480V permanentAAC

buses.

4. The emergency lighting 4. Aninspection of the as-built | 4.  The as-built emergency
system powered by the emergency lighting_system lighting system powered by
Class 1E power system in powered by the Class 1E the Class 1E power system in
the MCR and remote power system in the as-built the as-built MCR 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 1E dc performed. 1E dc power systems.
power systems.

5.  The emergency lighting 5.i Inspections will be 5.i The as-built emergency

system supports in the
MCR and remote
shutdown console room
cani s

withstand seismic design
basis loadsing without
loss of safety function.

performed to verify that the
as-built emergency lighting
system supports in the MCR

and remote shutdown
console roomequipment
areis located in a seismic
Category | structurethe

reactor-buiiding.

lighting system_supports in the
MCR and remote shutdown
console room areis located in
a seismic Category |

structurethe-reactor-building.

Tier 1

2.6-3
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5.ii Type tests, analysis. or a
combination of type tests
and/er analyses of the
emergency lighting system
supports in the MCR and
remote shutdown console
roomegsipment- will be
performed_using analytical
assumptions, or will be
performed under conditions
which bound the seismic

design basis requirements.

5.ii

A report exists and concludes

The-results-ofthe-typa-tesis
andleranalyses-cenclude-that
the emergency lighting system
supports in the MCR and
remote shutdown console
room can withstand seismic
design basis loads without
loss of safety function.

5.iii Inspections and analysesAn
inspesction will be performed
to verify thaten the as-built
emergency lighting system

supports including
anchorages in the MCR and

remote shutdown console
roomesguipmentinehding

ancherage are seismically
bounded by the tested or

analxzed conditions.

5.iii

A report exists and concludes
that the Fhe-as-built
emergency lighting system
supports including anchorages
in the MCR and remote
shutdown console room
including-ancheraga-icare
seismically bounded by the
tested or analyzed conditions.

Tier 1

2.6-4

Draft to Revision 32
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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.  Aninspection of the as-built 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 to
the normal ac power is SHBOSEL R E-SOI8E 8300
lost. cperations-activities-fora

7.  The de-self-contained 7.  Antest of the as-built ds 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
leastabeut 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. An test of the emergency The as-built emergency

powered by the Class 1E
power system in the MCR
and at the remote
shutdown consoles
provides required
illumination levels i

lighting powered by the
Class 1E power system in

the MCR and at the remote
shutdown consoles will be
performed.

lighting powered by the Class
1E power system in the MCR
and at the remote shutdown
consoles provides illumination
levels in those areas equal to
or greater than 10 foot-

these-areas-equatto candlestheserecommended
createrthantboss by-theHESNA for at least 8
recommended-by-the hours.
HESNA for at least 8
hours.

Tier 1 2.6-5

Draft to Revision 32 I
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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 1 and not part of the ITAAC
DC. This change alters the response to RAI 182, 14.03.06-6.
C Note 1
D Note 1
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 Commitment (DC) in the ITAAC table. Revised text to include only the
- necessary attributes for ITAAC.

Draft 1
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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

1&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 following grounding systems connect to the station ground grid:

a. The system neutral grounding prevides-grounding-of-the-neutral-peinis-of the
MG MT, UATs RATs SSTs, Class 1E EPSs and AAC power sources. The

B0 o HaES

b. The equipment grounding forprevides-bending-efthe equipment enclosures,

raceways, metal structures, metallic tanks, and the ground bus of switchgear,
load centers, MCCs, switchboards, panel boards and control cabinetste-the

: Lorid

c. The I&C grounding_which includes a —prevides-the—isolated-signal-ground

reguired-by-plantl&C-systems-—A-separate radial grounding system consisting
of Isolated mstrumentahon ground buses and msulated cables—&s—prewded—

di alda am - arid

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.

[>

oy

(@)

IO

Im

Tier 1
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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
systems connect to the
station grounding grid:

a. the system neutral
grounding of the MG,
MT, UATs, RATSs,
SSTs, Class 1E EPSs
and AAC power
sources

b. the equipment
grounding forefthe
equipment enclosures,
racewaysand metal
structures, metallic
tanks_and the ground
bus of switchgear, load
centers, MCCs
switchboards and
control cabinets.

c. the |&C grounding
which includes a

separate radial
grounding system
consisting of isolated
instrumentation ground
buses and insulated
cables.

1. Aninspection of the as-built
grounding system will be
performed to verify:

a. the system neutral
- grounding connects to
station grounding grid

b. the equipment grounding
connects to station
grounding grid

c. the I&C grounding
connects to station
grounding grid and
includes a separate radial
grounding system
consisting of isolated
instrumentation ground
buses and insulated
cables.

1.

The following as-built
grounding systems connect
to the station grounding grid:

a. the system neutral
grounding of the MG,
MT, UATs, RATSs, SST,
Class 1E EPSs and
AAC power sources

b. the equipment
grounding forefthe
equipment enclosures,
raceways,ard metal
structures, metallic
tanks, and the ground
bus of switchgear, load
centers, MCCs
switchboards, and
control cabinets.

c. the I&C grounding_which
includes a separate
radial grounding system
consisting of isolated
instrumentation ground
buses and insulated
cables.

2. Lightning protection system 2.

is provided for standard
designdS-ARWR buildings
and exposed structures.

Inspection of the as-built
lightning protection system will
be performed.

The as-built lightning
protection system for
standard designplant
buildings and exposed
structures. exist.

Tier 1

2.6-2

Draft to Revision 32




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 1

B Notes 1 and 2. See item E.

C Note 1

D Note 1

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.
[RIS p5, Logic, seventh bullet]
4 DC, ITA, AC
— Revised to provide clarity and consistency with Tier 2. [RIS p7, Consistency, fourth
bullet]

5. 51AC

— 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 p3, Logic, seventh bullet]

6 6.1 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]

7 DC, ITA, AC

— Generic changes made to environmental 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 p35,
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

Draft

of the corresponding DC in the ITAAC table.
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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).

Each EPAs— can withstand seismic design basis loads without loss of safety
function.a j eismi : i
— | litiosic.

Separation is providedmaintained between redundant divisions of EPAs containing
Class 1E circuits and between EPAs containing Class 1E circuits and EPAs

containing non-Class 1E circuits.

Separate penetrations are provided for medium voltage_circuits,—anrd low voltage
circuits, control power circuits—eentrel, and instrumentation signal circuitsfunctions.

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.

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.

Each EPA as being qualified for a harsh environment can withstand the

environmental conditions that would exist before, during, and following a design

7 HE

)

Im

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

2.6.8.2 Inspections, Tests, Analyses, and Acceptance Criteria

Table 2.6.8-1 describes the ITAAC for the EPAs.

Tier 1 2.6-1 Draft to Revision 32
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Table 2.6.8-1 Containment Electrical Penetration Assemblies Inspections,
Tests, Analyses, and Acceptance Criteria (Sheet 1 of 2)

Design Commitment

Inspections, Tests, Analyses

Acceptance Criteria

1. The electric power,
control and
instrumentation circuits
pass through the
containment vessel
boundary wall via
electrical penetration
assemblies (EPAs).

1. Aninspection of the as-built
electric power, control and
instrumentation circuits that
pass through the as-built
containment vessel boundary
wall will be performed.

The as-built electric power,
control and instrumentation
circuits pass through the as-
built containment vessel
boundary wall via the as-built
EPAs.

2. Each EPA canis
designed-te withstand
seismic design basis
loads without loss of
safety function.

3. Separation is
providedmaintained
between redundant
divisions of EPAs
containing Class 1E
circuits and between
EPAs containing Class
1E circuitg and EPAs
containing non-Class 1E

2.i Inspections will be performed to | 2.i Each as-built EPA is located
verify that each as-built EPA is in a seismic Category |
located in a seismic Category | structurethe-reacter-building
structurethe-reactor-building and-centaipmentyessal
apd-centainmentvessel

2.ii Type tests, analyses. or a 2.ii A report exists and concludes
combination of type tests and that The-results-efthe-type
and/er analyses of each EPA tests-and/oranalyses
will be performed_using conclude-that 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 Eeach as-built EPA,
i } i including anchorages. 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. Ardlnspections of the as-built 3. TFhesSeparation is_provided

EPAs containing the Class 1E
circuits and-the-as-builtERAs

cireuits—will be performed.

in accordance with RG 1.75
raintained between -the as-
built redundant divisions of
EPAs containing the Class 1E
circuits and between the as-
built EPAs containing the
Class 1E circuits and the as-
built EPAs containing the

circuits. non-Class 1E circuits.
Tier 1 2.6-2 Draft to Revision 32
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4. Separate penetrations 4. Aninspection of the as-built 4. The as-built modules for
are provided for medium penetrations for the medium medium voltage power
voltage circuits.-and low voltage circuits.and low voltage circuits (e.q.. 6.9 kV) are in
voltage_circuits. control circuits, control power circuits, medium voltage power
power circuits, eentrol- coentrel-and instrumentation penetrations; modules for low
and instrumentation signal circuitsfunctions will be voltage power circuits (e.qg.,
signal circuitsfunctions. performed. 480 V) are in low voltage
power penetrations: modules
for control power circuits
(e.q., 120/125V) are in control
power penetrations and
modules for instrumentation
instrumentation
penetrationsseparate
penetrations-are-provided for
the-medivm-vellage-and-ow
vollage power-control-and
h o BincHORE.
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 Fthe 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-
built primary circuit protection
device for each EPA circuit
bound the requirements of the
analysis.

primary circuit protection
device for each EPA circuit
bound the requirements of the
analysis.

Tier 1

2.6-3

Draft to Revision 32
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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

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.

6.i An analysis will be performed
to verify 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.

A report exists and
concludes that Fthe 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.

i An inspection will be
performed to verify ratings of
the back-up circuit protection
device for each as-built EPA
circuit bound the requirements
of the analysis.

6.ii The ratings of the back-up
circuit protection device for
each as-built EPA circuit
bound the requirements of
the analysis.

Each EPA as being
qualified for a harsh
environment canis-designed
o withstand the
environmental conditions
that would exist before,
during, and following a
design basis.accidentevent
without loss of safety
function for the time
required to perform the
safety function.

7.i Type tests or a combination of
type tests andand/er analyses
using the desian
environmental conditions or
under the conditions which
bound the design
environmental conditions will
be performed on the EPAs
located in a harsh
environment.

A report exists and
concludesFheresulis-ef-the

type-tests-andioranaliess
cenclude that each EPA as
being qualified for a harsh
environment can withstand
the environmental
conditions that would exist
before, during, and
following a design basis
accidentevent without loss
of safety function for the
time required to perform the
safety function.

Inspection will be performed
on each as-built EPA located
in a harsh environment.

i Each as-built EPA as being
qualified for a harsh
environment is bounded by
type tests, or a combination

of type tests and-andler
analyses.

Draft to Revision 32






