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Question No. 19-85

10 CFR 52.47(a)(27) states that a DC application must contain an FSAR that includes a
description of the design-specific PRA and its results. In addition, Standard Review Plan (SRP)
Chapter 19.0, draft Revision 3, Items 25 through 37 on Pages 19.0-18 and 19.0-19 provide the
acceptance criteria for a PRA-based seismic margin analysis (SMA) submitted in support of a
design certification (DC) application, in part, it states that “The staff will determine that the
applicant has performed a PRA-based SMA to determine the seismic capacity of the plant and
for each sequence that may lead to core damage or large release.” In addition, SRP Chapter
19, Section lll “Review Procedures / Design-Specific PRA (PRA-Based SMA),” states “It is
important that the plant systems analysis focus on those sequences leading to core damage or
containment failures, including applicable sequences leading to the following containment
failures: (1) loss of containment integrity, (2) loss of containment isolation, and (3) loss of
function for prevention of containment bypass. The applicant should address the following
operating modes in the analysis: (1) at power (full power), (2) low power, and (3) shutdown.”

In APR1400 DCD, Section 19.1.5.1.1 “Description of the Seismic Risk Evaluation,” the applicant
describes the methodology (Tasks (a) through (g)) used to evaluate the seismic margin.
However, the staff review finds that, among these tasks, only Task (b) “Development of seismic
equipment list” and Task (e) “Fragility analysis” are discussed in detail in Sections 19.1.5.1.1.1
and 19.1.5.1.1.2, respectively. Therefore, in order for the staff to reach a reasonable assurance
finding, please address by providing and discussing in detail the analyses performed for Tasks
(a), (c), (d), (f), and (g) in theAPR1400 DCD, including the following items:

a) Consequential initiating events that were actually quantified in the seismic model

b) Recoveries of mitigating systems and seismic related failures that were credited in the
PRA-based seismic margin analysis (SMA)

c) The modeling of structures, systems, and components (SSCs) that are not on the
seismic equipment list (SEL) in SMA analysis, if any
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d) The protection against flooding, spraying, steam impingement, pipe whip, jet forces,
missiles, fire and the effect of failure of any non-seismic Category | equipment

e) Evaluation of human error probabilities (HEPs) for the operator actions included in the
analysis

f)  Operator actions that were identified as being important to mitigating seismic accident
sequences

g) Accident sequences (at cutset level) that were examined to assess the plant-level high
confidence of low probability of failures (HCLPF) capacity

h) Evaluation of containment performance as described in Section 5.1.1 of DC/COL-ISG-
20 as referenced in the SRP so that the appropriate Level 2 SSCs are appropriately
included in the SEL

i)  Significant functions, SSCs, and operator actions that are limiting in determining the
plant-level HCLPF capacity.

Response - (Rev. 1)

The PRA-based seismic margin analysis (SMA) for at-power conditions was performed. Both
at-power and LPSD SMA results reflect the latest PRA model updates. Details of the at-power
PRA-based SMA are documented in DCD 19.1.5.1, “Seismic Risk Evaluation” and include the
plant systems analysis focused on those sequences leading to core damage or containment
failures, including applicable sequences leading to loss of containment integrity, loss of
containment isolation, and loss of function for prevention of containment bypass.

Attachment 1 provides the DCD markups summarizing how the APR1400 PRA-based SMA was
applied to at-power conditions. Results of the at-power PRA-based SMA include the seismic
cutsets and the sequence HCLPF capacities, as well as assessment of random failures and
operator actions. In order to provide the modeling information, the detail information for event
tree, fault tree for the at-power conditions are provided in Attachments 2 and 3. In addition,
Attachment 4 provides a cross-walk to how the at-power PRA-based SMA was developed to
follow NRC Interim Staff Guidance on Implementation of a Probabilistic Risk Assessment-Based
Seismic Margin Analysis for New Reactors, DC/COL-ISG-020.

DCD Section 19.1.5.1.1 and 19.1.5.1.2 are to be revised to reflect the at-power PRA-based
SMA results, as shown in Attachment 1, and address each of the RAIl items (a) through (i), and
cross-referenced with the respective DCD subsection to address the item, as shown below:

a) Treatment of consequential initiating events is described in Section 19.1.5.1.2.1 of the
DCD Rev. 1 (Refer to Attachment 1).

b) Recoveries of mitigating systems and seismic related failures that were credited in the
PRA-based SMA are described in Section 19.1.5.1.1.4.9( j) of the DCD Rev. 1 (Refer
to Attachment 1).
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c)

The modeling of structures, systems, and components (SSCs) that are not on the
seismic equipment list (SEL) in the PRA-based SMA is discussed in 19.1.5.1.1.2 of
the DCD Rev. 1 (Refer to Attachment 1).

The protection against flooding, spraying, steam impingement, pipe whip, jet forces,
missiles, fire and the effect of failure of any non-seismic Category | equipment is
discussed in Section 19.1.5.1.1.4.9 (h) of the DCD Rev. 1 (Refer to Attachment

1).

Human error probabilities (HEPs) for the operator actions included in the analysis is
discussed in Section 19.1.5.1.1.4.9 (p) of the DCD Rev. 1 (Refer to Attachment 1).

Operator actions that were identified as being important to mitigating seismic accident
sequences are described in Section 19.1.5.1.2.3 (k) of the DCD Rev. 1 (Refer to
Attachment 1).

Accident sequences (at cutset level) that were examined to assess the plant-level
HCLPF capacity is described in Section 19.1.5.1.2.3 of the DCD Rev. 1 (Refer to
Attachment 1).

The at-power PRA-based SMA event trees include top events that evaluate
containment performance, and cutsets are provided for all the seismic event trees.
Containment failure, containment isolation failure and loss of function for prevention of
containment bypass is described Section 19.1.5.1.2.3 of the DCD Rev. 1 (Refer to
Attachment 1).

Significant functions, SSCs, and operator actions that are limiting in determining the
plant-level HCLPF capacity is discussed in Section 19.1.5.1.2.3 of the DCD Rev. 1
(Refer to Attachment 1).

Impact on DCD

The previous DCD markup which relate to DCD Section 19.1.2.3 and 19.1.5.1 will be withdrawn.
These sections will be superseded as discussed above, and provided in Attachment 1.

Impact on PRA

There is no impact on the PRA.

Impact on Technical Specifications

There is no impact on the Technical Specifications.

Impact on Technical/Topical/Environmental Reports

There is no impact on any Technical, Topical, or Environmental Report.
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19.1.2.3 PRA Technical Adequacy

The content of the Probabilistic Risk Assessment (PRA) and the steps taken to provide for
its technical quality are consistent with the guidance in the ASME/ANS PRA Standard
and NRC RG 1.200. This PRA Standard presents high level requirements (HLRs) for
various PRA technical elements and, for each HLR, a set of more detailed supporting
requirements (SRs). The supporting requirements are related to the three capability cate-
gories addressed in the standard.

These requirements were formulated for application to operating nuclear power plants, and
in some cases cannot be explicitly satisfied for a PRA performed in the design phase.
Table 19.1-1 provides a summary of the degree to which the APR1400 PRA relates to the
capability categories for the nine technical elements addressed in the ASME/ANS PRA
Standard.

A COL applicant and/or holder that references the APR1400 design certification should
conduct a peer review of the PRA relative to the ASME/ANS PRA Standard prior to use of
the PRA to support risk-informed applications (COL 19.1(5)). The findings and
observations from this review should be dispositioned after the review to provide
reasonable assurance that captured issues are addressed. Changes that are made to the PRA
model and associated documentation as a result of this resolution process are to be

conducted in a manner consistent with Subsection 19.1.2.4.

The ASME/ANS PRA Standard does not fully address Low Power and Shutdown
(LPSD) modes of operation (the standard is still in draft form). For analyses in which
the ASME/ANS PRA Standard does not directly apply, the APR1400 PRA has used the
latest industry guidance available to perform assessments commensurate with the uses
of the PRA. This additional guidance includes the following:

a. Internal fire analysis: The internal fire PRA uses the guidance provided in
NUREG/CR-6850 and its supplement for at-power fire analysis, and NUREG/CR-
7114 for LPSD fire analysis. These reports document the latest methodology
available for practical assessment of internal fires in nuclear power plants.
Limitations in applying this methodology because some design details are not
yet available are addressed in Subsection 19.1.5.2.

b. LPSD analysis: The ASME/ANS PRA Standard and the associated NRC guidance
on PRA adequacy apply only to accidents initiated from power operation. The
APR1400 PRA also addresses LPSD modes. The LPSD PRA methodology and
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level of detail are consistent with industry practice. The LPSD methodology and
modeling are state of the art and are designed to meet the requirements of the draft
ANS/ASME LPSD PRA Standard (Reference 9).

c. PRA-based seismic margins assessment: The APR1400 PRA uses a PRA-based
SMA approach to evaluate potential vulnerabilities to seismic events. The
methodology and level of detail used to develop the PRA-based SMA are
consistent with industry practice at the DC stage. The methods as implemented for
the United States is consistent with guidance in SECY-93-087 and follows the
general approach delineated in the NRC staff interim guidance document DC/COL-
ISG-020 (Reference 57). A self-assessment has been conducted to ensure that
the technical adequacy of APR1400 PRA-based SMA meets NRC recognized guid-

ance and requirements.

d. Other external events: The APR1400 PRA for design certification uses a screening
method to address other external events that could represent challenges to safe
operation. The screening approach follows guidance provided in the ASME/ANS
PRA Standard.
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19.1.5.1 Seismic Risk Evaluation

The scope of a seismic risk evaluation is limited due to the design-specific aspects within
the scope of the design certification (DC). The design-specific PRA developed for the DC
stage does not evaluate site specific information (e.g., local hazards, switchyard and offsite
grid configuration, and ultimate heat sink) and can not explicitly model all aspects of the
design (e.g., balance of plant).

Without a site-specific probabilistic seismic hazard analysis (PSHA), as-built information,
etc., the NRC guidance allows for a PRA-based seismic margin analysis to evaluate risk at
the DC stage. Evaluation of the risk due to seismic events was performed using a PRA-
based seismic margins approach for the ARR1400. This subsection describes the seismic
risk evaluation including the results of the evaluation. The scope of this analysis is at-
power operation. The seismic risk evaluation for low power and shutdown states is

presented in Section 19.1.6.5.

19.1.5.1.1 Description of the Seismic Risk Evaluation

The seismic margin methodology was applied to estimate the seismic margin and accident
sequences for APR 1400. The seismic margin for the APR1400 is evaluated by using
PRA-based SMA. This methodology satisfies the recommendation of SECY-93-087
(Reference 8), as modified and approved by EPRI 3002000709 (Reference 77), for a
seismic risk evaluation.  The PRA-based SMA identifies potential vulnerabilities
and demonstrates seismic margins beyond the design basis safe shutdown earthquake
(SSE). The capacity of components required to bring the plant to safe and stable
conditions is assessed. The plant structures, systems, and components (SSC) identified
as important to seismic risk are addressed.

a.  Selection of review level earthquake

The starting point to perform PRA-based SMA is to select a review level
earthquake (RLE). PRA-based SMA demonstrates that sufficient margin in
seismic design exists by showing the high confidence of low probability of
failures (HCLPFs) of the plant and components is greater than the RLE. The
RLE is 1.67 times of the certified seismic design response spectra (CSDRS) in
Chapter 3, which are shown in Figure 3.7-1 and 3.7-2. The RLE for APR1400
is 0.5g which is 1.67 times of SSE and is consistent with the requirement of DC/
COL-ISG-020.
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b. Development of seismic equipment list

The seismic equipment list (SEL) is developed from the internal events PRA
model. The SEL provides a documented list of SSCs that could be used to
respond to an earthquake or mitigate potential plant damage initiated by a
seismic event. Also, earthquake-specific SSCs such as passive
components and structures related to a safety function, which are not
addressed in the internal events PRA model, are included in the fragility
analysis and system analysis.

c. Identification of seismic initiating event category

Initiating events due to a seismic event are identified based on the internal events
PRA. However, there are some major differences between seismic and internal
events for the purpose of identifying the initiating event category, which are as
follows: 1) seismic events may damage passive plant components and structures
(e.g., steam generators, auxiliary building, etc.) that are not explicitly modeled in
the internal events PRA; and 2) seismic events may simultaneously damage
multiple SSCs in the plant.

d. Development of system models

The PRA-based SMA system models are developed from the internal events
PRA model to include the important accident sequences. This model also
contains random failures and human errors from the internal events PRA.
System models are modified to accommodate a seismic event and seismic
induced failures. The model is used to estimate seismic margins and to identify
vulnerabilities in the design.

e. Fragility analysis

Per ISG-020 (Reference 57), two methods can be used to calculate the structure,
system and component HCLPF capacity to demonstrate a seismic margin over
the design-specific CSDRS. They are the Conservative Deterministic Failure
Margin (CDFM) approach and the Separation of Variables approach. For the
APR1400 Design Certification application, the CDFM approach is used. As
delineated in ISG-020, APR1400 design-specific documents and drawings are
reviewed to identify potential failure modes of the individual SSCs and APR1400
design-specific seismic demands are used. As for capacity, code capacities are
used and inelastic energy absorption capability, if any, is considered. The
resulting HCLPF capacities are described in DCD Section 19.1.5.1.2.2.
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At the design certification phase, specific design data for the balance of plant
(BOP) components, such as material properties, analysis results, qualification test
information, etc. are not available.  Appendix E of EPRI-NP-1002988
(Reference 58) presents example calculations showing that the equipment
designed for 0.25 g SSE can have 0.5 g or higher HCLPF considering the
conservatism in the design process. The EPRI-NP-6041 (Reference 39)
indicates that Seismic Category I concrete structure and BOP equipment can
have 0.5 g HCLPF as long as the structure and the equipment are designed in
accordance with the current code and standard and the anchorage is rugged.
The generic fragility data provided by the Electric Power Research Institute
(EPRI) Utility Requirements Document (Reference 37) show the BOP
components have HCLPF capacities higher than 0.5 g.

The seismic capacity for equipment qualified by testing should ensure that the
equipment should remain functional within 1.67 times the required response
spectra (RRS) as provided in the respective equipment’s procurement
specification. The seismic demands to equipment defined in terms of RRS
should use CSDRS-based seismic input and account for the structural
amplifications caused by the supporting structures, including soil-structure
interaction effects and supporting systems, and incorporate an additional seismic
margin factor (1.67 times RRS).

f.  Evaluation for the plant seismic capacity

There are two acceptable approaches to evaluate the plant seismic margin as
described in NUREG/CR-4482 (Reference 38).

1) “Min-max” method, in which HCLPF is assessed for accident sequences by
taking the lower HCLPF value for components operating under OR logic and
the highest HCLPF value for components operating under AND logic.

2) “Convolution” method, in which probabilities of non-seismic and operator
failures are included in the calculation as well as the component fragilities.
This is a fully quantitative approach in which the importance and
contribution of seismic as well as non-seismic failures can be assessed
quantitatively.
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For the APR1400 PRA-based SMA, the “min-max” method was selected as
the appropriate method at the design certification phase since detailed
plant-specific data are wunavailable at the design certification stage.  This
method is accomplished by calculating HCLPFs for each seismic core damage
cutset.  Cutset HCLPFs are determined considering seismic-induced failures.
Cutsets with random equipment failures and/or operator action failures are
reviewed separately.

g.  Demonstration of seismic margin in the design

The objective is to demonstrate that there is sufficient seismic margin in the
design. If the plant HCLPF earthquake is less than the RLE, modification of the
design or refinements of the model are required.

h. Sensitivities and Uncertainties

Uncertainties are taken into account explicitly in the fragility development and in
evaluating non-seismic failures of equipment. Because the APR1400 PRA-based

SMA is primarily qualitative, no sensitivity studies are conducted.

19.1.5.1.1.1 Selection of Review Level Earthquake

Development of the PRA-based SMA uses a Review Level Earthquake (RLE) which
has a reasonable probability of occurring, but does not mask or overwhelm systems
needed to respond to the event. For the APR1400, the RLE is selected based on the
design response spectra of the site-independent SSE which is developed from the
certified seismic design response spectra (CSDRS). The peak ground acceleration
(PGA) of the CSDRS has been established as 0.3g for the APR1400 design for both the
horizontal and vertical directions. To perform the PRA-based SMA, the RLE is selected
as 1.67 times the SSE or 0.5g which is consistent with the requirement of ISG-020.

19.1.5.1.1.2 Development of Seismic Equipment List

The SEL provides a documented list of the plant SSCs that could be used to respond to an
earthquake or mitigate potential reactor plant damage initiated by a seismic event. This
design certification SEL then is used to develop the PRA-based SMA systems logic model
(i.e., event trees and fault trees).
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While the objectives of the internal events PRA and PRA-based SMA are similar, there are
differences between the SSCs included in each of the models. As a result, not all SSCs
included in the internal events PRA model are included in the SEL. For example, many
balance-of-plant components, such as the main feedwater system, are not considered in the
PRA-based SMA since they depend on offsite power, which is expected to be unavailable
after a seismic event. In addition, some SSCs are not modeled explicitly in the internal
events PRA but must be considered in the PRA-based SMA and, therefore, in the SEL.
Examples include distribution systems such as piping, cable trays, ventilation ducts, and
structural items such as masonry block walls that could fail and damage nearby safety
equipment.

The first step in developing the SEL was to determine the potential initiating events that
could occur as a result of a seismic event. Initiating events considered could occur either
directly as a result of the earthquake or due to random or consequential events that occur
subsequent to the earthquake. A discussion of initiating events evaluated in the PRA-
based SMA, including consequential initiating events, is provided in Section 19.1.5.1.1.3.
Identification of potential initiating events make use of the internal events PRA for
guidance. The safety functions that would be required to respond to initiating events
identified above were determined based on EPRI NP-6041 (Reference 39) and NUREG-
1407 (Reference 40). These safety functions are:

a.  Reactivity control

b.  Reactor Coolant System (RCS) pressure control
c. RCS inventory control

d. Decay heat removal

e. Containment integrity

The front-line systems used to meet the five safety functions were identified from the
internal events PRA, including the additional required support systems. Unlike the
internal events PRA, only systems that do not require offsite power were selected.
Because the offsite power grid, switchyard insulators, and large transformers have
relatively low seismic capacity, they cannot be relied on to provide power after a major
earthquake. Only systems that can be supported by the onsite emergency ac power
sources are considered.
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The initial list of equipment for the SEL is then identified using the following data sources:
a. List of basic events from the internal events PRA
b.  The internal events PRA systems notebooks
c. Piping and instrumentation diagrams (P&IDs)
d.  Electrical diagrams (for offsite power and emergency power)
e. Plant arrangement drawings
f.  Emergency Operating Guidelines (EOGs)

For the PRA-based SMA, the initial list of equipment was identified beginning with the
internal events PRA and reviewing the system P&IDs and electrical diagrams to provide
reasonable assurance that all necessary components are on the SEL. For example,
components needed to provide reasonable assurance of system integrity or electrical
isolat

ion were examined. These components were identified and added to the SEL when
appropriate. Small, passive, in-line filters that are supported only by the piping or ducting,
and instrumentation, which are not required for mitigation of the seismic accident
sequence, are not included on the SEL (e.g., local instrumentation may be excluded,
unless it is part of a plant procedure that would be implemented during a seismic event).

The following assumptions were used to develop the SEL:

a. The following components are considered to have seismically rugged capacity
(i.e., having a HCLPF 2.5 times CSDRYS):

1) Piping and supports

2) HVAC ducting, supports, and dampers

3) Cable trays and supports, and electrical conduit
4) Motor-operated valves

5) Air-operated valves

6) Solenoid-operated valves
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7) Pilot-operated safety relief valves
8) Relief valves

9) Manual valves

10) Check valves

11) Instrumentation such as resistance temperature detectors, pressure
transmitters, etc.

19.1.5.1.1.3 Identification of Seismic Initiating Event Categories

Identification of feasible seismic initiating event categories for the PRA-based SMA is
based on the initiating events defined for the internal events PRA. These events were
reviewed to identify those that could be caused by a seismic event which would also impair
equipment needed to mitigate the event. Then a determination was made as to whether the
seismic-induced failures would require a unique response or would be evaluated by the

seismic fault tree models.

All seismic events are assumed to cause a loss of offsite power (LOOP) and that transient
event is explicitly considered. Other transient events considered in the internal events
PRA could result from failure of plant components or systems. Failure of other support
systems, e.g., loss of a 4kV AC bus, could occur during a seismic event. Due to the
correlated simultaneous failures of multiple 4kV AC buses by earthquake, it is considered
as seismic event specific Station Blackout (SBO). Therefore, for all the seismic specific
initiators with total loss of a supporting system should be considered. The examples for
this are loss of a 4kV AC bus and loss of one train safety-related DC bus. All the initia-
tors by the total loss of a supporting system in the internal event are considered in the seis-
mic event analysis.

The other initiating events that should be considered are supporting system failures due to a
seismic event which are not considered in the internal event analysis. An example is loss
of all I&C caused by the seismic-induced failure of ESF-CCS GC, LC and PPS cabinets. In
such an event, the plant operators would have no ability to control plant parameters.
Consequently, this event is evaluated explicitly. Similarly, the ATWS event requires
unique plant response and the seismic event could induce the failures that prevent inserting
the control rods.



RAI 434-8352 - Question 19-85 Rev.1 Attachment 1 (13/146)

Loss of coolant accident (LOCA) events are also considered to be induced by a seismic
event. Large, medium, and small LOCAs are considered explicitly in the PRA-based SMA.
Excessive LOCAs are those breaks in the RCS that have a break flow larger than evaluated
for large LOCA events considered in the internal events PRA. Excessive LOCA events
could occur when multiple seismic failures occur simultaneously in the RCS.  Such events
as well as vessel rupture are considered as a direct core damage event and are considered
bounded by auxiliary building or containment building failures. An interfacing systems
LOCA is considered not credible and is discussed further below.

19.1.5.1.14 Development of System Models

System logic models, i.e., fault trees, that were developed for the internal events PRA
model were used as the basis for the PRA-based SMA logic models. The PRA-based SMA
logic models include the seismic failures. Details of the fault tree logic model
development for systems where explicit evaluation of seismic failures needed to be
included are provided in the subsections that follow. The developed model was for
seismic induced initiating events which were identified and shown in the seismic induced
initiating event tree illustrated in figure 19.1-48A.

19.1.5.1.1.4.1 Direct Core Damage (S-DMGQG)

A seismic event that causes significant structural failure is assumed to preclude equipment
operation and operator actions needed to prevent core damage because structural failure
could cause widespread equipment failures. The fault tree for top event S-DMG was
created to model seismic failure of structures. Failures included in this fault tree include
the following:

e Reactor Containment

Two separate failures were considered in modeling seismic structural failure of
the reactor containment, failure of the external containment structure and failure
on the internal containment structure.

e Auxiliary Building

Seismic structural failure of the Auxiliary Building is modeled as direct core

damage.
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e Nuclear Island
Seismic induced sliding of the Nuclear Island is modeled as direct core damage.
e Turbine Building

Seismic structural failure of the Turbine Building is modeled as direct core

damage.
e Compound Building

Seismic structural failure of the Compound Building is modeled as direct core
damage.

A seismic event that causes significant RCS component failure is assumed to lead to
an excessive LOCA which cannot be accommodated by the ECCS, and it is assumed to
lead to direct core damage. These seismic induced failures are also included in the
S-DMG. Failures included in this fault tree include the following:

e Reactor Pressure Vessel (RPV)

Seismic induced column support failure of the RPV is modeled as direct core

damage.
e Reactor Pressure Vessel Internal Failure

Seismic induced core support barrel lower flange failure of the RPV internal is
modeled as direct core damage.

e Steam Generator

Seismic induced Anchor failure of snubber lever support assembly failure of the
Steam Generator is modeled as direct core damage.

e Steam Generator Nozzle

Seismic induced economizer nozzle failure of the Steam Generator is modeled as

direct core damage.

e  Pressurizer
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Seismic induced pressurizer skirt support failure is modeled as direct core
damage.

e Reactor Coolant Pump (RCP)

Seismic induced RCP upper horizontal column support failure is modeled as
direct core damage.

S-DMG is assumed to lead to containment integrity failure upon the seismic event. Thus
it is assumed to lead to large release.

19.1.5.1.1.4.2 Station Blackout (S-SBO)

As described in the section 19.1.5.1.1.3, LOOP is assumed with the occurrence of seismic
event and off-site power recovery is not credited in the seismic event. Therefore,
the failure of EDGs will lead to the SBO without off-site power recovery and conse-
quently lead to the direct core damage. The seismic induced failures of the
equipment leads to seismically induced SBO.

e Emergency Diesel Generators (EDQG)

e Emergency Diesel Fuel Oil transfer pump

e Starting Air Tank

e Diesel Fuel Oil Day Tank

e Diesel Fuel Oil Storage Tank

e Silencer

e Air Intake Filter

e Lube Oil Water Heat Exchanger

e  Motor Driven Fuel Oil Feed Pump

e EDG Room Emergency Exhaust Fan
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e 125V DC Control Center
e 4.16kVMCSG
e Batteries &