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Figure B7.4-12. Flow to Train A Tornado
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Figure B7.4-14. Flow Through Train A Plenum
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Figure B7.4-15. Flow Through Train A Plenum
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Figure B7.4-16. Flow Through Train A Plenum
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Figure B7.4-18. Flow to Train B Tornado
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Figure B7.4-19. Flow to Train B Fan Discharge
Backdraft Damper Fails

B7-57 November 2008




Canister Receipt and Closure Facility Reliability 060-PSA-CR00-00200-000-00B
and Event Sequence Categorization Analysis

INTENTIONALLY LEFT BLANK

B7-58 November 2008



Canister Receipt and Closure Facility Reliability
and Event Sequence Categorization Analysis

060-PSA-CR00-00200-000-00B

Source: Original

Flow from 1 of 3 filter
plenums fail when
supply fans operating

HVCB010
I 1
Flow through Flow through Flow through
train B plemm train B plenum train A plerum
012 fails 013 fails 014 fails
HVCB012 HVCB013 HVCB014
1 1
TrainB filter plenum 14 Flow to plemum
inlet damper fails to 014 outlet damper
Temain open fails
3.017E-5
060-VCTO-PLEN140-DMP-FRO HVCB018

Train B plemm 14
moisture seperator/
demister plugs

Train B Plenum
14 HEPA filters
plug

O 3.278E-3

060-VCTO-PLEN14-DMS-FOH

O 1.536E-3

060-VCTO-PLEN14-HEP-PLG

TrainB filter plenum 14
inlet damper fails to
Temain open

O 3.017E-5

060-VCTO-PLEN14I-DMP-FRO

HVCB010 - Flow from 1 of 3 filter plenums fail when supply fans operating

2008/08/12  Page 72

Figure B7.4-20. Flow From 1 of 3 Filter Plenums
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Figure B7.4-21. Flow through Train B Plenum
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Figure B7.4-22. Flow Through Train B Plenum
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B8 IMPORTANT TO SAFETY AC POWER FAULT TREE ANALYSIS
B8.1 REFERENCES
Design Inputs

The PCSA is based on a snapshot of the design. The reference design documents are
appropriately documented as design inputs in this section. Since the safety analysis is based on a
snapshot of the design, referencing subsequent revisions to the design documents (as described in
EG-PRO-3DP-G04B-00037, Calculations and Analyses (Ref. 2.1.1, Section 3.2.2.F)) that
implement PCSA requirements flowing from the safety analysis would not be appropriate for the
purpose of the PCSA.

The inputs in this Section noted with an asterisk (*) indicate that they fall into one of the
designated categories described in Section 4.1, relative to suitability for intended use.

B8.1.1 BSC (Bechtel SAIC Company) 2007. CRCF 1 480V ITS LC — Train A 060-EEEO0-LC-
00001 Single Line Diagram. 060-E10-EEE0-00301-000 REV 00B. Las Vegas,
Nevada: Bechtel SAIC Company. ACC: ENG.20071129.0004.

B8.1.2 BSC 2007. CRCF 1480V ITS LC — Train B 060-EEE0-LC-00002 Single Line
Diagram. 060-E10-EEE0-00401-000 REV 00B. Las Vegas, Nevada: Bechtel SAIC
Company. ACC: ENG.20071129.0005.

B8.1.3 BSC 2007. CRCF 1480V ITS MCC — Train A 060-EEEO-MCC-00001 Single Line
Diagram. 060-E10-EEE0-00101-000 REV 00B. Las Vegas, Nevada: Bechtel SAIC
Company. ACC: ENG.20071129.0002.

B8.1.4 BSC 2007. CRCF 1480V ITS MCC — Train B 060-EEE0-MCQO-00002 Single Line
Diagram. 060-E10-EEE0-00201-000 REV 00B. Las Vegas, Nevada: Bechtel SAIC
Company. ACC: ENG.20071129.0003.

B8.1.5 BSC 2007. CRCF I Confinement ITS Battery Room Exhaust System - Train A
Ventilation & Instrumentation Diagram. 060-M80-VCT0-00402-000-00C. Las Vegas,
Nevada: Bechtel SAIC Company. ACC. ENG. 20071227.0011.

B8.1.6 BSC 2007. CRCF I Confinement ITS Battery Room Exhaust System - Train B
Ventilation & Instrumentation Diagram. 060-M80-VCT0-00404-000-00C. Las Vegas,
Nevada: Bechtel SAIC Company. ACC. ENG. 20071227.0012.

B8.1.7 BSC 2007. CRCF 1 Confinement ITS Electrical Room HVAC System - Train A
Ventilation & Instrumentation Diagram. 060-M80-VCT0-00401-000-00B. Las Vegas,
Nevada: Bechtel SAIC Company. ACC. ENG.20071119.0023.

B8.1.8 BSC 2007. CRCF I Confinement ITS Electrical Room HVAC System - Train B
Ventilation & Instrumentation Diagram. 060-M80-VCT0-00403-000-00B. Las Vegas,
Nevada: Bechtel SAIC Company. ACC. ENG.20071119.0025.
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B8.1.12

B8.1.13

B8.1.14

B8.1.15

B8.1.16

B8.1.17

B8.1.18

B8.1.19

BSC 2007. Emergency Diesel Generator Facility — 480V ITS MCC 26D-EEE0-MCC-
00001 Single Line Diagram (Train 4). 26D-E10-EEE0-00301-000 REV 00B.
Las Vegas, Nevada: Bechtel SAIC Company. ACC: ENG.20071130.0026.

BSC 2007. Emergency Diesel Generator Facility — 480V ITS MCC 26D-EEEO-MCC-
00002 Single Line Diagram (Train B). 26D-E10-EEE0-00401-000 REV 00B.
Las Vegas, Nevada: Bechtel SAIC Company. ACC: ENG.20071130.0027.

BSC 2007. Emergency Diesel Generator Facility — Fuel Oil System Calculation.
26D-M6C-EG00-00200-000-00A. Las Vegas, Nevada: Bechtel SAIC Company.
ACC: ENG.20071025.0001.

BSC 2007. Emergency Diesel Generator Facility — Generator Room Ventilation
System Calculation. 26D-M5C-VNI0-00100-000-00B. Las Vegas, Nevada: Bechtel
SAIC Company. ACC: ENG.20071015.0018.

BSC 2007. Emergency Diesel Generator Facility — ITS 125V DC System Single Line
Diagram (Train A). 26D-E10-EED0-00101-000 REV 00A. Las Vegas, Nevada:
Bechtel SAIC Company. ACC: ENG.20071026.0015.

B SC 2007. Emergency Diesel Generator Facility — ITS 125V DC System Single Line
Diagram (Train B). 26D-E10-EED0-00201-000 REV 00A. Las Vegas, Nevada:
Bechtel SAIC Company. ACC: ENG.20071026.0016.

BSC 2007. Emergency Diesel Generator Facility - Switchgear and Battery Rooms
Ventilation System Calculation. 26D-M5C-VNI0-00200-000-00C. Las Vegas, Nevada:
Bechtel SAIC Company. ACC: ENG.20071022.0001.

BSC 2008. Normal Power System 13.8kV Site Distribution Overall Single Line
Diagram. 000-E10-EEN0-00202-000 REV 00C. Las Vegas, Nevada: Bechtel SAIC
Company. ACC: ENG. 20080206.0078.

BSC 2008. Emergency Diesel Generator Facility-13.8kV ITS Switchgear 26D-ELEFE0-
SWGR-00001 Single Line Diagram (Train A). 26D-E10-EEE0-00101-000 REV 00C.
Las Vegas, Nevada: Bechtel SAIC Company. ACC: ENG.20080204.0001.

B SC 2008. Emergency Diesel Generator Facility-13.8kV ITS Switchgear 26D-ELE0-
SWGR-00002 Single Line Diagram (Train B). 26D-E10-EEE0-00201-000 REV 00C.
Las Vegas, Nevada: Bechtel SAIC Company. ACC: ENG.20080204.0002.

*Eide, S.A.; Gentillon, C.D.; Wierman, T.E.; and Rasmuson, D.M. 2005. Analysis of
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Blackout Risk at Nuclear Power Plants. NUREG/CR-6890. Washington, D.C.: U.S.
Nuclear Regulatory Commission. ACC: MOL.20071114.0164.
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B8.2 ITS AC POWER DESCRIPTION

The ITS AC power system supplies power to the ITS HVAC systems in the CRCF, WHF and
RF. The ITS power system makes use of two elements: (1) the onsite ITS power supply and
(2) the ITS equipment needed to supply power from the onsite ITS power supply to the ITS loads
in each of the site facilities. During normal operations AC power is supplied from two offsite
138 kV power lines through the 138 kV — 13.8 kV switchyard and then through the plant AC
power distribution system to the various facilities throughout the site. Off-normal conditions for
the distribution of AC power occur during a loss of offsite power (LOSP). A LOSP may be the
result of problems on the power grid, or the result of failures within the plant AC power systems
(most likely within the 138 kV — 13.8 kV switchyard). Under these conditions, the AC power
source for the CRCF ITS equipment is two onsite ITS diesel generators. There are several diesel
generators located onsite. However there are only two generators designated as ITS; the two that
support each division of ITS equipment (A or B) in the three CRCFs, the WHF and the RF.
Power is supplied to ITS loads via the same onsite AC power distribution system that is used
during normal operation. Each ITS diesel generator supplies power to one division (A or B) of
ITS systems. Each ITS diesel generator, its associate support systems and the power distribution
system is independent and electrically isolated, of the other diesel generator, its support systems
and power distribution system.

There are three CRCFs on site. The same ITS diesel generators, 13.8 kV ITS switchgear, and
associated equipment and support systems are used to support all three facilities. The AC power
distribution equipment from the 13.8 kV ITS Switchgear to each CRCF’s set of ITS equipment
are separate but identical for all three facilities. Only one set of CRCF ITS AC power fault trees
have been developed, and are applicable for all three CRCFs.

B8.2.1 Normal AC Power Distribution

Normal AC power to the CRCF ITS equipment is provided via two 13.8 kV ITS Switchgears
(A and B), one supplying CRCF Train A ITS loads and the second supplying power to CRCF
Train B ITS loads. These two 13.8 kV ITS switchgears (Figures B8.2-1 through B8.2-3) are
normally aligned to receive power from the site 138 kV - 13.8 kV switchyard through Open
Buses 2 and 4.

In addition to supplying power to the ITS loads in the CRCF, the 13.8 kV ITS switchgear
supplies power to equipment in the EDGF required to support ITS diesel generator operation.
These loads include the diesel generator room fans, 13.8 kV ITS Switchgear Room and Battery
Room air handling unit, the ITS diesel generator fuel oil pumps, and DC power (via a battery
charger) to operate the ITS switchgear circuit breakers (Figures B8.2-4 and B8.2-5 for ITS diesel
generator Train A and Figures B8.2-6 and B8.2-7 for ITS diesel generator Train B).
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The ITS loads within the CRCF are powered via two ITS 480/277 V load centers and ITS
480/277 V motor control centers (MCC) located within separate areas in the CRCF. The ITS
480/277 V load center Train A (Figure B8.2-8) and ITS 480/277 V MCC Train A
(Figure B8.2-10) support Train A of the CRCF ITS HVAC.

For the remainder of this attachment, these are referred to as ITS load center Train A and ITS
MCC Train A.

The ITS 480/277 V load center Train B (Figure B8.2-9) and ITS 480/277 V MCC Train B
(Figure B8.2-11) support Train B of the CRCF ITS HVAC.

For the remainder of this attachment these are referred to as ITS load center Train B and ITS
MCC Train B. Each division of the AC power supply from the 13.8 kV ITS switchgears to the
CRCF passes through a 13.8 kV to a 480 V transformer (Figures B8.2-8 through B8.2-11).

3. 0kV - 480V,
= 3PH, AW, SOHZ.
Z=5.45%. 95kv AIL

060=-¥CTO-EXH-00009
10 48OV ITS MCC ~TRAIN A

EXHAUST Fam - TRAIN &
060~EEE0-MCC-00001

NOTE: Legibility of figure does not affect technical content of the document. See source for detail.

Source: Ref. B8.1.1
Figure B8.2-8. CRCF ITS Load Center Train A
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Source: Ref B8.1.2
Figure B8.2-9. CRCF ITS Load Center Train B
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Source: Ref. B8.1.3
Figure B8.2-10. CRCF ITS MCC Train A
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Source: Ref B8.1.4
Figure B8.2-11. CRCF ITS MCC Train B

BS8.2.2 1ITS Onsite AC Power

The ITS power supply system is intended to provide back-up power to selected buildings and
operations in the event of LOSP. A LOSP could result from a loss of power on the offsite power
grid or a failure within the site 138 kV to 13.8 kV switchyard. This portion of the ITS power
supply system consists of two identical divisions of diesel generator supplied AC power. The
primary components in each division include: a diesel generator, support systems for the diesel
generator, and a load sequencer.

Both ITS diesel generators are located in the Emergency Diesel Generator Facility (EDGF).
Each is sized to provide sufficient 13.8 kV power to support all of the ITS loads in one ITS
switchgear (A or B) in six facilities (three CRCFs, the WHF, the RF, and the EDGF). The ITS
diesel generator starts upon detection of an under voltage condition via an under voltage relay of
the 13.8 kV ITS switchgear. (The switchyard to switchgear feeder breaker also trips open upon
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detection of this under voltage condition.) Each ITS diesel generator is equipped with a
complete set of support systems including HVAC systems, UPS, and DC power systems, a fuel
oil system, diesel generator start subsystem, diesel generator cooling subsystem and lube oil
subsystem that are separate and independent from the support system for the other ITS diesel
generator.

The EDGEF is divided into several areas/rooms supporting the two trains of ITS AC power.
Separate HVAC systems are provided for each room. The 125V DC power system (one for each
ITS division) provides the necessary power to operate (open/close) the medium voltage circuit
breakers on the ITS switchgears. The uninterruptible power system (UPS) supports the ITS
diesel generator control systems. The UPS is not included in the ITS AC Power model. A UPS
is generally very reliable and inclusion of this support system would not noticeably impact the
ITS AC Power System failure probability. The HVAC for the 13.8 kV ITS Switchgear Room
and Battery Room for each train of the ITS power system, includes an air handling unit and two
exhaust fans for each battery room for both air flow and temperature control (Ref. B8.1.15). The
system for each of the ITS diesel generator rooms consists of four exhaust fans, as maintaining
air flow is sufficient to maintain room temperature within the ITS diesel generator operational
limits. All four fans must operate to maintain an acceptable temperature within the ITS Diesel
Generator Room (Ref B8.1.12)

The 125 V DC power system (one for each ITS diesel generator) provides essential power
needed to start and load the diesel generator upon a LOSP. The DC power for each division of
the ITS power supply in the EDGF is supplied by a single battery. The battery is continuously
charged through a single battery charger powered (through a transformer and the 480V ITS
MCC, 26D-EEE0-MCC-00001) from the 13.8 kV ITS switchgear (Figures B8.2-5 and B8.2-7).

Each ITS diesel generator fuel oil system consists primarily of a bulk storage tank, two fuel
pumps, and a day tank (Figure B8.2-12). The bulk storage tank, located outside of the EDGF,
has a capacity sufficient to operate the ITS diesel generator for two weeks. Each fuel pump is
sized to be capable of providing sufficient makeup flow to the day tank once the level in the day
tank has dropped to a one hour supply for the ITS diesel generator, and to refill the tank while
the ITS diesel generator is running. The day tank, located within the EDGF, has a capacity to
support four hours of ITS diesel generator operation (Ref. B8.1.11).

The lube oil subsystem, the diesel generator cooling subsystem, and the starting subsystem are
considered to be part of the diesel generator and their failures are not modeled as separate events
in the fault trees.

The load sequencer controls the sequence of events that occur after a LOSP and the diesel
generator starts. Upon a LOSP, and after the diesel generator starts and reaches its rated
capacity, the load sequencer connects the diesel generator to the 13.8 kV ITS Switchgear and
then reconnects all division ITS loads, including the CRCF ITS loads.
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Canister Receipt and Closure Facility Reliability 060-PSA-CR00-00200-000-00B
and Event Sequence Categorization Analysis
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Source: Modified from Ref. B8.1.11
Figure B8.2-12. ITS Diesel Generator Fuel Oil System

Within the CRCF, ventilation and cooling for the ITS Electrical Rooms and ITS Battery Rooms
is provided by a dedicated ventilation system. A separate ventilation train is provided for each
train of ITS Electrical/Battery Rooms. Each train consists of two air handling units (each
consisting of an air cooled condensing unit and a fan coil unit), two exhaust fans and associated
ducting and instrumentation (See Figure B8.2-13). Each air handling unit and exhaust fan is
rated at 100% capacity. Two air handling units, one in each train (air cooled condensing units
060-VCTO0-CDU-00001 and 060-VCTO0-CDU-00003 and fan coil units 060-VCTO0-FCU-00001
and 060-VCTO-FCU-00003) are normally operating while the second one in each train (Air
cooled condensing units 060-VCTO0-CDU-00002 and 060-VCTO0-CDU-00004 and Fan coil units
060-VCTO-FCU-00002 and 060-VCTO-FCU-00004) is normally in standby. Similarly, two
exhaust fans, one in each train, (exhaust fan 060-VCTO0-EXH-00005 and 060-VCTO-EXH-
00007) are normally operating while the second one in each train (exhaust fan 060-VCTO-EXH-
00006 and 060-VCTO0-EXH-00008) is normally in standby (Ref B8.1.7, Ref. B8.1.5, Ref. B8.1.8,
and Ref. B8.1.6).
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