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REVIEW OF FLOODING VULNERABILITY
REPORT FOR POSSIBLE CLB ENCROACHMENT

Purpose

A report from Enercon Services, Inc. dated October 26, 2012 and titled “Flooding Vulnerability Report
NEE-05-PR-003 Rev. 0” (FVR; copy attached) contains information that suggests there are components
needed for safe shutdown that are physically located below the current license basis maximum Lake
Michigan wave run-up elevation of 8.42 feet (5" above the 8 floor elevation) on a vertical structure.
Initial walk-downs of the equipment in question found the information to be superficial, incomplete,
and in some cases in error. This evaluation will formally document a thorough review of compegnents
listed in the report.

Additionally, in preparation of a list of all important equipment that would be affected by flooding to an
elevation of +10.0 feet (2 feet above the Turbine/Control Building bottom floors), all equipment listed
below +10.0 feet in PRA 7.1 “Internal Flooding Notebook,” Revision 0, was re-evaluated for flooding
impact. The equipment determined to be unnecessary for safe shutdown or not available during a loss
of offsite power was excluded from re-examination. All other equipment was walked-down and
measured, if applicable. The results of these walk-downs are documented herein.

Conduct of Walk-Downs

The primary challenges encountered in this and previous walk-downs came from two different sources:

1) Inaccessibility of the equipment, and
2) Unfamiliarity with equipment & potential failure modes of concern.

Inaccessibility was due to many potentially vulnerable components being located inside panels, cubicles,
or other enclosures that contained energized equipment and/or sensitive equipment. Concerns for safe
plant operation and personnel safety significantly complicated the opening and inspecting of these
enclosures. Even when opened and visually accessible, the same safety concerns precluded reaching
into the cabinets with measuring tools to obtain direct measurements.

Personnel unfamiliarity challenges arose due to the cross-discipline nature of the equipment of concern.
Personnel fully knowledgeable in electrical component design and function were not familiar with the
operation of mechanical components such as drain traps and air relay valves. This led to the inclusion of
several components that were not subject to failure due to wetting in the FVR or in PRA 7.1. The reverse
also occurred, with mechanically-specialized personnel recording overly conservative measurements of
electrical components.

Additionally, unfamiliarity with the overall design of specific components caused certain vulnerable
equipment to be omitted from the FVR or PRA 7.1. An example were battery chargers that, while they
did not have any electrical components that may be wetted located close to floor level, were susceptible



EC 279398
Page 2 of 21

to having the required cooling air inlets submerged by relatively low flood levels. This could lead to a
loss of function due to overheating under loaded conditions.

To address these potential failings, re-verification walk-downs were conducted with two primary
criteria:

1. Each measurement was to be recorded by photograph with a measuring device in the frame.
2. Each measurement was independently reviewed by personnel familiar with the device, the
application, and the system design to ensure that more complex interactions were considered.

Beyond these two primary criteria, additional measures were taken to ensure repeatability within the
margin of error inherent with using fractional inch measuring devices (i.e. tape measures and stick rules)
registered against the existing floor slab:

Parallax was addressed by having the camera lens as close as reasonably achievable to level with the
potentially wetted component. In cases where there is a significant stand-off distance between the
component of concern and the measuring device, multiple photographs were taken to provide a relative
perspective (e.g. Service Water pump motors).

The resulting measurements are considered accurate within %4”, and those recorded have been rounded
down to the next closest 4" based on review of the photographic evidence. The accuracy is therefore
+0.5” /-0.0”. The photographs are being archived for future records retrieval purposes in EC 279398.

Review

The following sections address each of the components individually, or, when there are two or more
components that are substantially identical in form, fit, function, and vertical elevation, they will be
grouped together.

For equipment found to be potentially vulnerable due to wetting (i.e. electrical components with bare or
potentially bare conductors at or below the 8'-6” elevation), only verifiable evidence in the form of
photographs with dimensional references (measuring tape or stick, or items of known verifiable
dimension in the view), or controlled drawings will be accepted as proof of acceptability.

Based on the dimensions in the FVR, it is apparent that the various electrical cabinets were not opened
and examined for potentially vulnerable components. Instead, the levels reported appear to be based
only on the exterior dimensions of the enclosures, cabinets, switchgear, etc.

D-07,-08, -09

These components are battery chargers located in the vital switchgear room of the control building. The
D-07 and D-08 battery chargers maintain the D-05 and D-06 station service batteries in a charged state.
The D-09 charger is a “swing” charger that can, through the use of various cross-ties, supply any of the
other vital DC buses in the station.

These battery chargers are identical in configuration, and are air cooled. Air enters open grillwork at the
bottom of the enclosures, and is drawn out the open grillwork top of the enclosure by two fans. During
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the walkdown, none of the fans on the three chargers were operating, suggesting that they are
thermostatically controlled, and that the chargers were not warm enough to require forced air cooling.

However, while electrical components that may be wetted reside higher in the cabinet than the bottom
grill (~6-7” above the floor), water level high enough to cut off the air to the cabinet could cause
eventual overheating and loss of the charger.

The above photo is the Ametek battery charger in the training building high bay. It is identical to D-07,
D-08, and D-09. The bottom front panel has been removed to reveal the construction of the bottom
grillwork, and the transformers and capacitors resting on top of the grill. Note the formed steel front
rail that is approximately the same height as the grill.

The above photo is a close-up of the base of the D-08 charger (the other two charger installations are
dimensionally the same). The bottom of the air inlet grill is at approximately 4.5” above the floor, with
the bottom of the electrical components at approximately 6.5” above the floor. Therefore, while
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wetting is not an issue, loss of cooling air is a potential problem. This condition was documented in AR
01881477 on 6/11/13 for further evaluation.

D-01/D-02 Vital DC Distribution Panels

These panels rest on the 8’ elevation floor inside the vital switchgear room. The front covers of the
panels were removed and measurements taken to establish the lowest wettable energized components.
All were confirmed to be more than 12”above the floor.

In the photographs on the following page, the bus bar running across the bottom of the cabinets at
approximately 9” above the floor is the ground bus, and is already connected electrically directly to the
cabinet.
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D-63 & D-64 125 V DC Distribution Panels
These two panels were modified under ECN 261586 and 260911, respectively, to install insulating end-
caps on the exposed bus bar ends to prevent wetting to 18” above the 8’ floor elevation.

1-A05, 2-A05

These are the two “A” train Safety Related 4 kV switchgear, one per unit. They are located in the vital
switchgear room, and have identical cabinets for each breaker. The 4 kV stabs are located relatively
high in the cabinet, with no high voltage components located low down. There is, however, a contact
block for making up low voltage stabs that carry control and indication signals to and from the breaker
assembly mounted close to the bottom of each enclosure.

The FVR indicated an elevation of 4” for these switchgear.

While the front doors of the switchgear can be opened with a breaker in place, the contact block is
obscured from view. The auxiliary contact block is designed to mate with the breaker upon rolling it into
the enclosure, and prior to it being “racked” (raised) up into the enclosure. Therefore, to obtain further
information, the cover of a spare 4 kV breaker was removed for closer examination:

This is the bottom of the rear of the breaker. At the lower right of the photo is the auxiliary contact
block with stabs that mate with the block fixed inside the cubicle. Note that there are no other electrical
components below this elevation.
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This is a close-up of the same auxiliary contact block showing the longer mechanical indexing pin at
~8.5” above the floor, and the auxiliary electrical stabs at ~9.5” and higher. Therefore, while the FVR
lists an elevation of 4”, there is no concern for loss of function from wetting by rising water until well
above the license basis 5” elevation, and a flood vulnerability elevation of 9” above the 8’ floor should
be used.

1/2A-03/04 4kV Switchgear

This switchgear is of the same type as the A-05 vital switchgear and is located in the same room. This
switchgear receives non-safety related 4kV power from offsite, and distributes it to non-safety related
loads and to the safety related A-05 and A-06 switchgear.

Being the same as the A-05 switchgear, and located in the same room, it has the same flood
vulnerability of 9” above the 8’ elevation floor.

DA-06318A/B-S, DA-06319A/B-S

These are the starting air solenoid valves for emergency diesel generators G-01 and G-02. When
energized, they port air to the air starting system and start the EDGs. There are two solenoid valves per
EDG, either of which is sufficient to start the diesel. However, they are mounted at the same elevation,
and are therefore both vulnerable to shorting/grounding from the same common flood elevation. These
are listed in the FVR as being 14” above the 8’ elevation floor, and this was confirmed:
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EDG starting air solenoid valve (typical)

DA-3057A, B; DA-3058A, B

These are the “Starting Air Starters” for emergency diesel generators G-01 and G-02. One is located
underneath each elevated walking platform on each side of each EDG. These are piloted air valves with
no external moving parts and no electrical connections or subcomponents. These valves are normally
closed, and open to pass starting air to the air start motors when air pressure is applied to the pilot port
on the valve.

Therefore, while the components are located at approximately 6” above the floor as indicated in the
FVR, they are not subject to failure if wetted or submerged.

C-034, C-035

These are the G-01 and G-02 EDG Alarm & Electrical Panels located in the respective EDG rooms in the
control building. They are listed in the FVR as being 5” above the floor elevation. The photographs
below show the interior of cabinet C-034 (G-01 EDG Alarm & Electrical Panel). The cabinets rest on
raised concrete pads that are ~4.5” inches high.

A review of existing photographs of the back of the cabinets found that they contain potential and
current transformers, and that the components are higher than those in the front of the cabinets.
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The lowest components vulnerable to wetting by rising water are located approximately 8” above the
floor elevation, above the 5” indicated in the FVR, and above the design basis flood level.

C-078, C-079

These are the DC Power Transfer Control Panels for emergency diesel generators G-01 and G-02. These
cabinets are simply DC breaker enclosures that house the breakers used to align DC control power to the
EDGs. As reported in the FVR, the bottoms of the enclosures are 6” and 4" respectively above the &'
floor elevation.

These breaker enclosures are tall and house 10 breakers each (some are spares). The bottom ~14 inches
of the enclosure are covered by a blank panel, with the lowest breaker centered at ~22.5” above the
floor. All cabling enters and exits the panels from top penetrations.

Upon removing the bottom panel of C-078, two terminal blocks were identified behind the panel. The
lugs on the blocks are approximately 5” from the bottom of the panel, and the bottom of the panel is
approximately 5.5” above the floor. Therefore, the lowest vulnerable components in this cabinet are
more than 10” above the floor, above the 6” reported in the FVR, and comfortably above the design
basis flood level of 5”.
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Cabinet C-079 is mounted ~2” lower than C-078, and it is therefore expected that the terminal blocks
would be correspondingly lower. However, this still places them ~8” above the floor and 3" above the
design basis flood level.

Drain Traps

Several steam traps (1&2DT-2030, 1&2DT-2080, 1&2DT-2081) are listed in the FVR as being 6” or less
above the floor elevation. This is factual. However, these components are sealed mechanical devices
with no external moving parts, and no electrical components. In functioning, they rely on the
differential pressure between the upstream side of the trap and the downstream side. Since this will
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remain positive, even under flooding conditions, they will continue to function even if wetted or
submerged. Below are photos of three representative steam traps.

Standby Steam Generator Feed Pumps P-38A/B
The motors for these pumps were documented in calculation 2008-0024 as being 18" above the 8 floor
slab elevation. Therefore, this evaluation did not revisit these components.

Unit 2 Turbine Driven AFW Pump 2P-29 Suction Pressure Control Panel
Calculation 2008-0024 documented that the gasketed, clamp down cover of this panel would prevent
significant water intrusion over short durations (e.g. internal flooding transients), and that a flood
vulnerability height of 18” is therefore appropriate for such hazards. However, the lowest terminal strip
and other electronic components in the enclosure are 15” from the 8’ floor elevation. Therefore, for
evaluations of potential long-term flooding risk (e.g. external flood threats), this is the appropriate
elevation to use.

VNDG-4151A,B,C,D,E, F

The FVR lists these components at an elevation of 1.5” above the floor grade. These are mechanical
gravity dampers that open in response to a small dP across them to admit air to the EDG rooms. They
are not subject to failure by wetting or immersion, and are listed only because they are ingress routes
for flood waters in excess of 8'. Since water infiltration is presumed, these dampers are not a concern.
The following photograph is a view of the dampers from inside one of the two rooms.

From the outside, most of the area of the lower louvers is blocked by concrete missile barriers.
However, the lowest barrier is elevated off of the ground to permit free drainage of water from inside
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the room to the outside, This same gap would permit free access of external flood water to the inside of
the rooms:

G-01 and G-02 Emergency Diesel Generators

The preceding section demonstrated that external flood water has free access to the EDG rooms via the
drain paths provided to relieve sources of internal flooding. Additionally, loss of the EDGs themselves
can be assumed to occur when the water level reaches relays and terminal blocks located 8” above the
room floors in cabinets C-034 and C-035.

Other documents have listed the flood vulnerability elevation of the EDGs themselves as 21” (FVR), 24”
(PRA 7.1), and 12” (IPEEE). The bottom of the engine itself, resting on the skid tank, is approximately
24”. However, as documented in a previous section of this evaluation, the starting solenoid valves are
lower than 24”. Additionally, the housing of the air cooled generator driven by the diesel extends lower
than the engine. The ventilation openings in the lower arc of the generator housing are not directly
accessible for accurate measurement. However, they appear to be ~15” above the floor.

Therefore, based on the above considerations, the EDGs should be assumed to be lost if water level in
the rooms reaches 8” above the 8’ elevation floor.

RHR Pumps 1/2P-10A/B

These pumps and their motors are located on the -19 foot elevation of the Primary Auxiliary Building
(PAB). The FVR categorically omitted equipment located in the PAB. These pumps were also not walked
down while preparing this evaluation. If flooding infiltrates the PAB, and if the installed sump pumps are
unable to remove the water that collects at the -19’ elevation, and if the flooding continues long enough
to fill the central area between the four RHR pump cubicles, and then continues to overtop the RHR
pump cubicle walls to submerge the pump motors, then these pumps may be lost.

The RHR pumps are not required to reach and maintain safe shutdown conditions (described in early
plant licensing documents as equivalent to present day MODE 3). They are, however, required to
maintain decay heat removal in MODE 4 (if AFW is not available), 5, 6, and during refueling if irradiated
fuel is still in the reactor vessel. They would also be necessary to maintain decay heat removal in the
long term containment sump recirculation mode following a loss of coolant accident (LOCA).
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RHR Pump Suction Isolation MOVs 1/2-51-851A/BAccording to the controlled plant equipment database
and PRA 7.1, these motor operated valves (MOVs) are located ~108 inches below the 8’ elevation in the
PAB. The valves are normally closed, and must open to establish containment sump recirculation
following a LOCA.

Functional loss of these valves would not occur until after the RHR pumps had already been submerged.
As such, they were not walked down to establish a more precise elevation where they may become non-
functional.

CC Supply to RHR HX MOVs 1/2-CC-738A/B

These valves (two per unit) are located in the 8’ elevation pipeway, and are not readily accessible due to
ALARA considerations. However, their elevations and locations are well documented in both the P- and
M- series controlled drawings.

Drawings P-153 sheet 1 (unit 1) and M-78 (unit 2) call out the centerline elevation of the horizontal
pipes with these valves as 6’-6” (unit 1) and 6" 5-5/8” (unit 2). This is possible because much of the
“floor” in the location of these valves is actually diamond tread plate or bar grate suspended above the
actual concrete floor elevation of 5’-8” (e.g. drawing M-78).

The valves are 10” class 150# cast steel, mounted with the stem vertical, and are fitted with Limitorque
SMB-00 actuators (Velan drawing 83309). This drawing does not provide sufficient dimensioned detail
to establish exactly how far the motor, electrical contacts, switches, and terminal box is located above
the valve body. However, with the centerline of the valve located ~18” below the 8’ elevation, it is
apparent that the motor and other electrical components would be several inches above the &
elevation.

PRA 7.1 lists the flooding vulnerability elevation of these MOVs as 10” above the 8’ elevation. These
valves must be repositioned from their normally closed position to the open position when transitioning
onto RHR decay heat removal. If water had reached any significant height above the 8’ elevation, then
the RHR pumps would already be submerged by ~25 feet of water. Therefore, obtaining the exact flood
submergence elevation for these valves is irrelevant, and the 10” listed in the PRA notebook is
acceptable for continued use.

Charging Pumps 1/2-P2A/B/C

The three charging pumps in each unit, along with their driving motor, sit atop steel frames which in
turn rest on an elevated concrete or grout pad. Because of this, PRA 7.1 lists the flood failure height as
20" above the 8’ floor elevation. However, the variable speed controller cabinets for the charging pump
motors rest directly on the floor. Examination of the interior of a variable frequency controller cabinet
found three transformers with exposed taps that would be wetted by water accumulating to ~4” above
the floor:
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1/2B-32 Safety Related 480V Motor Control Centers
These MCCs are located on the 8’ elevation of the PAB, and rest on bases that are ~12” high. To
determine the flooding vulnerability, a spare breaker cubicle located on the bottom of the MCC was

opened:

ol B e s ol % 13 aois g o

With a breaker receptacle (“bucket”) installed, the lowest wettable electrical component would be >12”
above the floor elevation. The bus bars at the back of the cubicle can be seen to extend downward no
further than 19.5” above the floor. Therefore, these MCCs can be assumed to not be affected until
rising water reaches more than 12”. This is the same as the value listed in the PRA notebook on internal

flooding.
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B-33, B-34 Non-Safety Related 480V Motor Control Centers

These MCCs have are the same configuration as the SR MCCs, and are also located on the same
elevation. Therefore, the PRA notebook listed value of >12" is appropriate. None of the components
powered from these MCCs is needed for safe shutdown or long term containment sump recirculation.

Steam Generator Feed Pumps and Supporting Auxiliaries

PRA 7.1 lists flood vulnerability elevations for the steam generator feed pumps (SGFPs), their seal water
injection pumps, and their AC lube oil pumps. The AC lube oil pumps were eliminated when new SGFPs
were procured to support EPU. These components are not necessary for safe shutdown or long term
containment sump recirculation. As such, they are not revisited by this evaluation.

Air Compressors

The availability of air compressors can have significant effect on PRA outcomes due to the ability to
maintain long term automatic AFW operation, and to affect a primary feed-and-bleed if instrument air is
available. Accordingly, these components were walked down to confirm the appropriate flood
vulnerability elevations.

K-3B Service Air Compressor

This is the remaining original service air compressor, and it sits on an ~18” high concrete
pedestal. However, there is a metal junction box mounted on the side of the pedestal that
connects to the control panel. This box was opened, and it was confirmed that there are two
terminal strips with numerous exposed terminated lugs as low as 12.5” above the floor:

-

K-3A Service Air Compressor

This is the new replacement service air compressor, and it is completely enclosed. The flood
vulnerability elevation for this component is listed as 18” in the PRA internal flooding notebook.
Panels on the enclosure were removed to examine the control components and to verify
whether there are any potentially vulnerable exposed components within the enclosure. The
examination concluded that all controls are insulated to above the 18” elevation, and that there
are no potentially vulnerable electrical or mechanical subcomponents below 18”.
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Interior of K-3A control cabinet

K-2A, B Instrument Air Compressors
These two compressors are identical, and sit on elevated concrete pedestals that are ~12” tall.

The lowest electrical portion of the compressors potentially vulnerable to wetting is the motor,
with a lower end-bell tangent of 16”. This is slightly lower than the 18” listed in the PRA internal

flooding notebook. Absent any additional clarifying information, 16” is a more appropriate

elevation to use.
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P-35B Diesel Fire Pump

The diesel driven fire pump prime mover is located well above the 7’ elevation floor slab in the pump

house. The starting battery terminals were examined and found to be slightly less than 18” above the
floor:

.
3
S
>
=
~
-
T -
"
=
2
e
il
=
(-1
b




EC 279398
Page 16 of 21

This is higher than the lowest un-insulated terminal strips in the DFP control panel (C-61), which are
slightly more than 16” above the 7’ floor:

Therefore, a value of 16” should be used for flood risk assessments.

1/2P-25A, B Condensate Pumps
PRA 7.1 lists flood vulnerability elevations for the condensate pumps as 17”. These components are not
necessary for safe shutdown or long term containment sump recirculation. As such, they are not

revisited by this evaluation.

P-32A, B, C, D, E, F Service Water Pump Motors

These six pumps are required for decay heat removal, regardless of plant mode. The vertical axis
turbine pumps are located in the pump house, with the motors mounted on top of the pump discharge
head. This places them relatively high above the floor slab. While the windings in these induction
motors are insulated and would likely withstand wetting and submersion up to the point that the
junction boxes at the motor mid-plane would be wetted, the bottom of the motor end bell housing
where the windings end was used. As shown in the photo below, this was determined to be 29” above
the 7’ floor elevation (17" above the 8’ elevation). Multiple photos were taken to obtain a parallax free
view, and this was found to be the best photo for the purpose.
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1D-202 125 V DC Distribution Panel

Located on the 8 elevation of the Unit 1 turbine building, this DC distribution panel is listed in PRA 7.1.
MDB 3.2.12 lists the loads from this panel as being 6 spares, power to the maintenance electrical shop
DC receptacle, power to the 4 kV breaker test station {(both the 8’ and the 26’ elevations), and power to
the Unit 1 air side seal oil backup pump (1P-59B). None of these loads are required or beneficial in
reaching or maintaining safe shutdown, mitigating the consequences of accidents, or in minimizing the
risk of core damage. Therefore, it was not examined further by this evaluation.

1/2P-29 Turbine Driven AFW Pumps

These pumps and their prime movers were documented as being 18” or more above the 8’ elevation
floor in calculation 2008-0024. Therefore, this evaluation did not examine them any further. It should
be noted however, that the low suction pressure control panel for the unit 2 pump (2C-197) contains
vulnerable components lower than 18”. See previous discussion on 2C-197 for further details.

1/2P-14A/B Containment Spray Pumps

These components are mounted on skids on the 8 elevation of the PAB. PRA 7.1 lists their flood
vulnerability elevation as 18" above the floor, and the IPEEE assumed that their function would be lost
with 12” of water on the 8’ elevation floor. However, they are not required to reach and maintain safe
shutdown, to remove decay heat during long term containment sump recirculation, and they have no
impact on core damage frequency (CDF) or large early release frequency (LERF). As such, this evaluation
did not examine them further.

1/2P-15A/B Safety Injection Pumps

These pumps and their motors are mounted on skids on the 8’ elevation of the PAB. In the absence of
charging pumps (which are not credited) they are necessary to make up to the RCS for leakage and
shrinkage, and are used to perform a primary feed-and-bleed in the event that a secondary heat sink is
not available. As such, they are risk significant components.

The PRA notebook on internal flooding uses a flood vulnerability elevation of 24” for these components,
while the IPEEE assumed 12" would result in a loss of their function. A walkdown of these pumps found
that the lowest vulnerable subcomponent would be the motors. These air cooled components have
ventilation openings located at both 19” and 24" above the 8’ floor elevation. Therefore, the lower level
of 19” is the appropriate flood elevation to use for these pumps.

The first photograph shows the end-bell of one of the HHSI pump motors. The downward facing
screened opening is 24-25” above the floor, while the lower tangent of the motor casing is slightly above
the 19” elevation. The second photo shows the lower ventilation opening on the side of the motor
casing, slightly more than 19” above the 8’ floor.
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1/2P-53 Motor Driven AFW Pumps

These pumps and their motors are mounted on skids on the 8’ elevation of the PAB. They were installed
after the IPEEE was performed, and PRA 7.1 lists their flood vulnerability elevation as 20” above the &’

elevation floor.

Additional walk downs were performed to more closely examine the installation. The pump motors are
air cooled, with lower ventilation openings 7” above the top of the mounting baseplate:
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The 20" elevation is consistent with PRA 7.1.

P-35A Electric Driven Fire Pump

This component, located in the pump house, is a vertical shaft pump. Itis not listed in any of the three
previous documents concerned with flood elevation, and was walked down for completeness of
information.

The ventilation openings at the bottom of the top mounted motor were found to be 22" above the 7/
elevation floor (10” above the 8’ elevation):

SW Pump Alternate Power Selector and Transfer Switches

(B854D, B311C-B854D, B334B-B854D)

These three manual switches are all located in the G-01 EDG room. Each switch enclosure has a
corresponding pulling box located below it that permits splitting out the cables entering the enclosure
from the large diameter conduits into three smaller knock-outs in the enclosure bottoms.

Due to safety considerations, the switch enclosures were not opened for closer inspection. The external
bottoms of the switch enclosures were found to be 23” above the 8’ elevation floor, consistent with the
FVR. 480 V panel component spacing and cable bend radius requirements dictate that any terminations
for the power cables entering the bottom of the enclosures would necessarily be considerably more
than an inch above the bottom of the enclosures. Therefore, it is reasonable to use a vulnerable flood
elevation greater than 24” above the 8 floor. This is higher than the vulnerable flood elevation of the
motors supplied (P-32B/F), making the pump motors themselves the limiting components.
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C-207 Alternate Shutdown Inverter A/B Instrument Panel

This component is listed only in the FVR. It is used only in the case of an event (such as a fire) that
renders the control room uninhabitable and necessitates alternate shutdown from outside of the
control room. A flooding event would not cause such a condition. Therefore, it was not examined

further for this evaluation.

D-05 & D-06 Station Batteries
These lead acid batteries are contained in clear plastic jars mounted in seismic racks. The jars are
inherently insulated, and the exposed terminals and bus bars are greater than 31.5” above the floor

elevation:
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Summary _
The data developed above is included in the attached spreadsheet for ease of use when constructing
risk models.

Prepared by: _ /- C . K Rl L;' / 4/%;/7,// 71/ J;?/f %)

Verified by: _Ma -+ Qm“_.‘/ / f"{a'im E Q:.-i'ﬁt{?/f, 7/ .

vt Wi Lo | s, L 1

Lt




‘adnjiey

[13un sAep / jo wnwiuiw saiealpul JsauiSus WaisAs
"A)ljeuonouny Jo sso| aleipawwi Jnoyym pasiawiqns

ag Aew jauiqed |0J3U0d 0} J01RIIUSZ W04 SPEe3|
aseyd-g "100}} aroge g ueyy asow Apysis yo0|gq asny
pue Ae[aJ 159M0O]| 4O IYSiaY PIWIIIUCI UMOPY|EM ET-TT-9

86€6/2
D3 |eA3 Su3

wi 5g3/4a/8

sjaueg
[BJ14103]3 '8 WJe|yY
503 20-9/10-9

SE-D/PE-D

"Jasuifua wajlsAs

1ad Ayljeuoniauny Jo sso| Jnoyim sAep 7 1ses| e 4oy
pasiawqgns 3q Aew 1auiqed [04)U0I 0} J0IeIBUDS WOy
spea| aseyd-¢ ‘(p/m €T/TT/9) A1MNAID [043U02 BT /
J3310X3 pa1e|J0SSE JO $SO| Ul 1INSad p|nom , 8., 03 Sulpooy|}
33UIS ‘lUBAB|3J JON "J0O(} BAOQR ST AjPiewixoldde

1€ JO}BJ3USSE Pa|00I-JIe JO JUSBUR) JBMO| PUNOL (/M

6£-2/S€-D

4"

e

12

wi z0-9/92/8

D@3 ulen v Z 1un

<09

PECTNEVERVERIAS

1ad Ajljeuoiiouny jo sso| Jnoyyim sAep / 1ses| e 1oy
padiawqgns 3q Aew Jauiqed [043U0D 0} J0}BIBUDST WOy
spes| aseyd-¢ "(p/m £T/T1/9) Aainoiid joau0d 9q3 /
13112X3 Pa1e|J0SSE JO SSO| Ul 1NSa) pjnom , 8., 03 Suipooys
23UIS ‘JueA3|ad JON 00|} BAOge ,GT Aj91ewixoldde

Je 10}eJauad pa|cod-Uie Jo JuaSue) Jamo| punoy /M

¥e-0

4"

ve

1¢

wl T0-9/92/8

9g3juieny tiun

T0-9

*100)}
9Y3 SAOQE SBYIUI G°f7 JO [9A3| JIIEM € }B }SO| BF pjnom
s498.1eyd ay) 03 Bul|00d Jey) saL1IUBPI 86E6/Z (A3 Bu3

86£6/¢
D3 |eA3 8u3

Wi 9SA/8D/8

sliadieyn
Asanieg uones

60-4Q/80
-Q/L0-q

.7 38 aunjiey ioop

12UIqe2 3Y1 Ul JUA JIe UE pUe wo310q 3y} Ul Jawlojsuesy
B Y3IMm “J00J} 3y uo 1yS1 aJe s3aulged aaup Aduanbauy
3|gelBA Z-D'dVZ-dZ/T "umopinys ajes 1o} padinbal JoN

86E6LT
23 |ea3 Bug

0¢

wa dwnd
OHD/8vd/8

sdwng Buidieyd

J'd've-dz/T

3541 |ie) pjnom sdwind YHY

T'L vYd

80T-

80T-

Aemdid
YHY/8vd/s-

g dwng jwi) wouy
uol3ong dwng YHY

4/v1s8
-1Sz/T

UMOPINYS 34es Joj palinbai joN

T'L vid

vet-

z1

T4

avd/61-

sdwnd YHY

8'v0T-de/1

S3I10N

siseq

waisy
aJanjieq

333dl

T'L
Vid

HAd

uopeI
swdinby

aweN unoN

al
juauodwo)d

9jo T ased
T Juswydeny
86£647 I3

"100J4 UCIIBAS| ,8 3Y3 01 SAIIB|3U SaYdUI 3. pajs!| syiay ||y




B6EBLT splousjos Jie S-4'V8T €90
100} 3A0Qe | HT.~ IUTIBY PaWIIJUOd UMOPY|BM ET-/- w4 To-
Ysiay p 3 PAlem ET-£-9 33 A3 Su3 1 1 10-9/42/8 SUILeIS 503 T0-5 va
.S'TT S! 'xoq S6E6LT = wu dwon Jossatdworn
uciounl ge-) ‘£T/-D Ul 1981U0D 158MO]| {,TZ 18 J10ION | D3 |eAd Sug &1 Iv/aa/8 A1y 3IIAIDS g€
100} anoge sayaul
ZT~<, 248 2INSO[IUS 3Y] 3pIsul salim pasodxa ayl punoy M_mmwmm S'Z1 / 1 Wi 9sA/90/8 S s z20-a/10-Q
UMOP)|EM UO-MO[|0} B 1BY] S21E2IPUI OOgIL10N YHd J3[eA3 B3 A ASEL
+G'6T pue ,ZT usamiaq Ajlenpialpul |iej Aew siaxealq 86E6LT - J eale dwnd spiengdajeg
40 MOJ W0330q {,5'6T 1B HJomsnq pazidiaus 3samoT | 33 (eA3 Bu3 &k 9HD/avd/8 avd JDN A0BY Lo
sdwnd uonaalu|
umopinys ajes Joj padinbas 10N T/ Vdd A o V66-
4 8L/8 | orem eas qqos | 8 V66 AU/
. eale deaj SJOW
umepinys ajes Joj padinbal 1o T/ YHd A -4 ‘s¢-
e va/avd/8 AO8P HS-UCN I
‘uoiieas|s g8 B6EBLT 3p1q
8A0ge 0T 1400} HdMD droqe ,zZ 3Je s3ajul die Bujjoo) | 13 [eA3 Bu3 R MS/HAMD/L aHing =4 S1EE g e
"18)ea1q 1S9MO| MOo|a( pa1ed0| SEN| pale|nsulun 86E6/T euEd HNAD
YHM $320|0 [BUILLII] PBWIIUCD UMOpPYBM €T-TT-9 | 73 |er3 Su3 0t 2 Wi 10-5/85/8 1RJSUE] siod 8.2
20503109
. SIA|BA
1sdly 1ey . g/t Ae 8'v8eL
1L Vdd ot 0t 19|U] 3pis |[2YS XH
pinom sdwnd yHY pue umopinys ajes 1oy palinbai JoN madid -
el 4HY 8'VTT-XHZ/T -
100]} 9y} BA0OQE 6 UBLY) (v
Jaydiy Ajydis aJe (sqels pa1eidosse pue 3oo|q 12eued Mmmmmm 6 4 ¥ ¥ WwJ 9SA/9D/8 uled]) Jeadyayms SO-VZ/1
Aleljixne} sjusuodwod |Ba1I193|@ pale|NSUIUN 1SAMO| Y| 23 [eA3 83 [BIA AN 9T P
g ; 86€6.¢ .
G-V 01 [BI1IUBP| "UMOPINYS 34BS 104 paJinbal JoN 55 e B3 6 Vi Wi 9SA/gI/8 | 41e28Uoums AY 9T 1 ¥o-ve/1
o, . 86£64¢ .
GQ-Y 01 |ED1IUBP| "UMOPINYS 3jes 10j palinbal JoN 33 |eA3 8u3 6 L W OSA/ED/8 | JBI3UYdUMS AY 9T €0-V¢/1
"13)ea1q 1saMo| Mo|aq paleso| s8n| pajensuiun 8656/7 EMGd e e
Y1IM $20|q |[BUIWIS] PBLLILUOI uMOpYemM ET-TT-9 | 33 [eA3 8u3 8 i Wl 20-5/8/8 iRl e 6L-0
305303209
S910N siseg | WYSIBH | 333dI | T°L | YAS ucheso SWeN uncpn al
aanjle4 vHd yuawdinby jusauodwol

9Jo g 93ed

T Juswyoeny

86€6/¢ D1




'sjaued asayj 104 ,8T< Uoipalod pooys Suipioye
‘sieq snq ay) 4O Wo330q ay3 03 sdea pua yulys jeay

aued uoiingusl
Pappe T1609¢ PUe 985T19¢ SNJ3 ,,100[} aacqe sayoul :mMWM 8T S'6 6 wJ d4v/42/8 e w%>wmm 9-d
ZT~<, 2J€ 3iNsojoua ay3l apisul sa4im pasodxa ay) punoyj
UMOPY|EM UO-MO||0J B JBY] S3IBDIPUI 300q10N Yid
‘s|aued 3say) Jo} ,8T< uoiaalosd pooyj) Suipioyle
‘sieq snq ay3 Jo Wojlog syl 01 sded pua yulys 1ea
q snq ay3 11049 3yl 01 . pua 3juLlys 1eay 935197 |aUeq UOKNQLISIQ
pappe T1609¢ Pue 98519¢ SNJ3 ,,'100|) @A0qge saydul N3 8T 1T 6 Wl d4v/42/8 30 ASZT €9-d
ZT~<, 24E 24NSO|3U3 3Y] IPISUl Sadim pasodxa ay3 punoy
UMOP)||EM UD-MO]||O} B 1BY} SI1BIIPUI YOOGI10N YHd
sBuipuim pazidiaus Jo uoneAas|d ]
3Y3 mo|aq pue |eanyanuis ale (sdwnd ayy jo doy 8656/.27 3p|q
WQED fm ¥ dm ¥, ¥
uc paxoels) siojow ayi jo 7 wonod ayl (HdMD 3yl | D3 |eaj Bu3 & & Eie MS/HIMD/L e e <NM
ul) ueneas|@ £ 8y anoqe , gz aJe sdwnd ayy jo sdoy ayy
sdwngd ,
umopinys ajes 1o} pasinbai JoN T'Lvid LT LT TdL/€ 3)eSUBPUOY T JIUN avse-dl
19-D |aued 86€6/¢C 3piq )
[041U02 Jo uoluod Wolleq aY3 Ul sUcIBUUEI 3samoT | D3 [eA3 Su] Sl MS/HAMD/ L Ll gak
‘ge|s Joo}} 9A0qe , 9T 1B 86£6L7T o1 - w dwiod slossaldwon -
[[29pua Jojow Jo Juaduel Jamo| moys soloyd umopdiepn | I3 jeag 8ug v/90/8 11y Juawinasuy
‘Buipooyj wual-uo| Sulnp und3o Aew ing
Qul ¥¢00-800¢
IP0O|} JUBISUBIY WO} p32adxa JoU SI UCISNJIUl JB1EM ——— |aued
ueayiugis snyy ‘, 8T mojaq s3uluado ou yym udisep \ D /ST T | T Wi d4v/82/8 [043U0) 3unssaid LBT-2T
palaysed ‘umop-dwe|d Jo si Xoq 3y ‘J00|} Y} WO Mm.mmmm uocnINS 44V 62d-2
.GT Inoge 1e ale syuauodwod Jayjo pue duis |eUILIS] 93 |BA3 5U3
sdwn 3'g”
pellfisul a8t o bV & i al/8 |0 2qn] Y n_n_wm e maﬂmm
86€6/7 Splousjos Jie S-4'¥6TE90
JOO|) AA0GE | FT.~ YS9y pauLIJUuCD umopyem €T-/- wl 70-
I} 9A0QE , T JYBI3Y ALy PABMET-LD | o opagug | VP v 0D/8078 | Biiniens Bg v i
S210N siseq u_._m_m_._ J33dl T4 | °UAd uopedlon] JWEeN UNoN al
ainjle4 Yid juawdinby juauodwo)

9 jo € dded
T Juswyoeny
86€647 23




"JO0|} 34l 2A0QE Yo1Mms
wFZ UBYl ajow ‘saunsojaus 3yl Jo wologq 3yl aaoge mwwmmmm i< €7 wJ 10-9/927/8 lajsuel] imd Yy apssd
[|l2M 34 SUOIIBUIWIR] |qED {Pa)-W0110q aJe S3INSojIu] g g dwingd pmS 4Z€-d “9peed
"J00|} 94l 9A0QE Yo1Ms
¥ Uey)y aJow ‘saunsojaus syl jo Wolcq ay3 sAoge Mwmmmm ¥z< €7 wJ T0-9/92/8 19ysuel] dmd Y apssd
[|l2M 34 SUOIIBUIWIB] 3|(eD {pa)-W0)10q aJe $3INs0joul il duwing pns 9Z€-d "JTiEd
*J00|} Y1 dACqE ScEs RTINS
.72 UBY1 2J0W ‘S2UNnS0j2UD 8Y1 JO WON0g dY} dAoge wey i< £7 wJ T0-9/87/8 1010935 JMd Y atssq
[[2Mm 3Je SUCIBUIWIR] 3|geD) /Paj-W03)0q 2B 53INS0[IU] AL ISR dwngd pAS 4/9Z€-d
sdwnd paa4
UAMOPINYS 9jes Joj palinbal jo T “87-
PINys a4 4 padl 10N T'L ¥dd ve vt a1/8 101EI3UID) WEAIS a'v8z-dz/T
86E6LC eaJle sdwng
loojj woly , 21600 Ul Jie §uljood Jo SWoNo =
ORI R e A B 1 53 en3 8u3 o - d4v/8vd/8 | M4V uaauQ 1010 BT/t
B6EGLT eale dwng sdwng
s8ujuado Juan Jie apl yCT-
P 53 jerz 8u3 L ok L IS/avd/8 uonoaful Avages | &V e
umopInys ajes Joj pasinbai joN T'L Ydd 81 (4" 81 o . a'vr1-de/T
’ Aeids/ayd/s usLIUIBIUOD
‘Buisnoy Jossaidwod Jje ulyym 1o ‘- ‘|dued d q
|0JIU0D pajeldosse ul 8T Mo[aq siusuodwiod a|gelaujna 1/ Vid 8T 81 cLL_L \Eou HRSREIERRR VE-N
‘ I 11y 221A18
OU PAMOYS YD1y ‘UMOPYIEAM OM ET/TZ/9 AG patjIaA v/ea/s FOUN
"Joojy woyy 8T e syuauodwod dwnd jo swoynog HM_NM_MMWM 81 vl wJ d4v/42/8 dwnd Mdv a1 6C-dZ
"Jo0[} WoJy 8T je syuauodwod dwnd jo swonog H M_wm_.zmuo_mw 81 8T Wi d4v/92/8 dwind mdv al 62-dT
aued uonnguls
umopinys ajes Joj palinbai JoN 1L ¥dd 81 81 19L/8 L c0¢-at
20 ASZT
¥200-800¢ .
100|} 3r0Qe | BT 4B SI010[A uonejnale) 81 4! 81 0z Wi d4v/92/8 5d495S AN 9'v8¢-d
S3ION siseq | WB1BH | 333dl | T/ | YAd uo[1ea0 SWEeN UnonN al
aJnjie4 vYd uswdinby Juauodwo)n

9Jo {7 aded
T luswiyoeyny
86£647 D3



‘papuaiul
se a1elado 03 anuluo) [|IM A3yl pue ainssaJdydeq

2cuadiawgns ay3 ueyy Jaysiy uiewsad |im deuy sdeJj ujesp
23 JO Wealsdn aunssald "UOISISWWI 0} 2hp UonduUNy 86€6LC efu 9 ul d4v/80/8 di paasdsiano 080¢-1az/1
10 550] 03 123[gns Jou ale Aay | ‘(Apoq aajeA e "9'l) |9sSaA J3|eA3 Bu3 2802-SW 62-dZ/1
24nssald pa|eas e apisul pasc|aud aJe sJied Suinow
3| 'SS2IASp ‘3113099 10U ‘|ediueyoaw aue sdedy uleiq
‘pPspusIul
se 91e4ado 0} anuUIUOD [|IM ABY) pue aunssaldyoeq
2ouaBiawgns ay3 ueyl Jaydiy ulewad |im desy o deut utesp Suise
3y Jo weauisdn aunssald "UOISIDLWWI 0 BNpP UOIIUNY e/u " Ul 44%/82/8 0£0Z-10¢
; L 03 |eA3 3u3 auIqIN] ddV 67-dT
J0 sso| 03 302(gns Jou aie Aay) ‘{Apod aAjeA e '9'l) |9559A
ainssaud pajeas e apiIsul paso|au2 aJe siied 3uinow
2yl 'sddlARp Du192|R 10U ‘|esjueydsaw aue sdedy ulelq
‘papuaiul
se 21e42d0o 0] anuUO2 ||IM ABY) pue ainssasdyoeq
2ouadiawgns 3yl ueyy 1aysiy ulewsad |1m den SEE6LZ dey uiesp Suise
8Y3 Jo weaulsdn 2Jnssald uolsiawiw] 03} anp uciauny efu S wi d4v/do/8 0€0z-1d1
40 550] 03 133lgns jou aJe Aayl “(Apog 2AjeA B @°1) |95SaA O3 |en3 8u3 S gdveL-dl
ainssaud pa|eas e apisul pasojoua aJe siied Sulrow
YL "saojAap 2141233 JoU ‘eajueydaw ale sdedy uielq
lud Isul 9/v
SIUIAB 86€6L¢C
Y Xipuaddy) umopinys ajes ajeusalje 1oy ﬁmM_._ AluQ | D3 |ea3 Bug L L4 Wi d4v/83/8 | JaL3AU umopInys (2
21eusdyy
uoISIaWIWl Ag aJnj|le R6E6LT siaMels Jie ,
01 123[gNs 10U AJIASP [EIIUBYIIW PISO|2US UE S| Mm_m_ _L_;“ 23 |eaj 8u3 &/ 3 Wi 20-5/83/8 guinels gl ¢o-o 4VE50€vd
uoIsiawwl Aq aunjiey 86€6.¢C sJa1lels Jie -
01 102[gNs 10U IDIASP [EJIUBYIIW PBSODUD Ue S| Aejas iy | D3 |ead Su3 R 9 Wi 10-5/85/8 Suineis gl 10-9 §'vL50Evd
*S|euIwid) AJanieq ay) mo|aq isnf 03 painsealn 54 MMM.M“M S'TIE g€ swu 13eg/go/8 mﬂ_hw“.”mumﬂummmuw 90-Q/s0-d
S9JON siseg | W3IBH | 333dI | T'Z | ¥Ad uol1eln SUWIEN UNON al
alnjied vid 1uawdinby usuodwor

g jo g a3ed
T JUsWYoeRy
86€64¢ 23




SPOO|4 7'G UORIDS , S311[IGRIIUINA JUIPIIY BIBABS JOJ SIUBAT [BUIIINT JO UOIIBUIWIEXT JUB|d [BNPIAIPU| NG, J-6690-d3Y :333d]

|00Q3J0N BUIpoO|d |euJlu|, ‘O ABY T'L WHd ‘1L Vd

"2U] ‘s321AJ95 U02IBUT Aq Yoeag Julod Jo) paledasd | Jioday Aijiqesauinp SUIpoold, ‘0 A3 £00-¥d-S03IN HAL

SIDUIIJoY
‘yied adexeal-u| jepualod e Suiag J19Y3 03 enp siadweq .
YA 3yl Ul papnjou) mL_mB Asyl .co_mLmEh_ Ag uonpouny 86E6L7 efu S'T wi zo-9/4923/8 Al apIsing 130151y
JO ss0| 03 333[qNs J0u a.e siadwep [eIUBYIBW 3SAY | D3 |eA3 8u3 wooy nal zo-o "DANA
"yied adeyes|-ul [epaualod e Bulaq J19y3 01 an siadweg r
HA4 BY3 ul nuu:_uh__ alam Aoy "uoisiowwi Aq :o_uuch 86E6LL e/u ST | wito-9/93/8 Ay 8pIsIingQ YAVESTY
40 550| 01 198[qns Jou aJe siadwep [eajueyIBaW S| 03 |eA3 Bu3 wooy 5a3 T0-9 2N
‘papualul
SE 91e43d0 03 anunUO ||IM ABY) pue aunssaldydeq
93uadiagns ayl ueyy Jaysiy utewad [|im dedy desy ujep
943 JO Wea3sdn ainssaud "UOISIIWWI 0} ANP UOJIUNY RGEGLL e/u g Wi d4v/dao/8 duj paadsiano 1802-1d¢
40 550 03 303[qns jou ale A3y ‘(Apoq aAjeA B "3'1) [9SS3A 03 [en3 8u3 780Z-SW 62-dT
2.nssaid psjess e apisu| paso|aua aue syed Suirow
2yl 'S221A9p 21410313 jJou ‘|ediueydsw ale sdedy ulelq
‘papuaju|
Se 91e12do 03 anuUIUOI ||IM Aay) pue aunssaldyoeq
93u9B1aWgns ayy ueyy Jaydiy ulewal im dedy deJy ulelp
9y3 jo Wweatysdn a1nssald “UOISIaWWI 0} aNp UoI3IUN) BoE6LL e/u 5 wi 44%/92/8 du} psadsiano 180Z-10T
J0 50| 01 323lgns Jou aue Aay| “(Apoq aajea e “3'1) [3sSOA 03 [en3 8u3 Z80Z-SIA 6¢-dT
24nssald pajeas e apisul pasopua aJe sied Suinow
BYl 'S8IAp D14133[3 JoU ‘|edlueydaw ale sdedy ulelq
S910N siseg | IYSIBH | 333dI | T'Z | YAD uol1e307 SWeN unonN ai
aJnjied vid 1uawdinby lusuodwo)

90 9 38k
T Jawiyoeny
86€647 D3






