
ENCLOSURE 1 

Response Tracking Number: 00385-00-00 RAI: 2.2.1.1.7-10-006 

RAI Volume 2, Chapter 2.1.1.7, Tenth Set, Number 6: 

For the surface nuclear confinement HVAC systems in the WHF and CRCF and 
the surface nonconfinement HVAC system in the EDGF, justify that the systems 
have independent trains as described in the design criteria on page 1.2.4-91 of the 
SAR for the CRCF, page 1.2.5-89 of the SAR for the WHF, and page 1.4.1-25 of 
the SAR for the EDGF. Some examples needing clarification follow: 

a) DOE describes on page B7-4 of BSC, 2008ac that the adjustable speed 
drives communicate during the transfer from the operating train to the 
standby train. Explain how these trains are independent if the adjustable 
speed drives communicate during the transfer. Clarify if a software failure 
on the adjustable speed drives is accounted for in the SAPHIRE models 
and if a failure of the adjustable speed drives to communicate can be a 
single point of failure. 

b) DOE shows in Figure B7.4-4 of BSC, 2008ac on page B7-20, “Train A 
Sensors Controllers Failure Train B Startup not Initiated” as a contributor 
for Train B failure at switchover. The fault tree appears to show 
components in one train contributing to failure of the other train. 

c) Provide the analyses DOE used to determine that components, events, or 
actions would not affect both trains for those HVAC systems in which 
independence is identified in the design criteria. 

1. RESPONSE 

Each heating, ventilation, and air-conditioning (HVAC) train is independent of the other because 
components in one train cannot cause failure of both trains. However, there are components in 
each train of the HVAC system whose failure can impact the operability of the redundant train. 
These components are limited to the differential pressure sensors and flow sensors that are used 
to monitor and control the flow through the exhaust portion of the HVAC system and provide a 
signal to the interlock. Additionally, the adjustable speed drives for each of the exhaust fans 
provide a signal to the interlock. However, failures associated with these components cannot 
impact both trains. Control circuitry failures that prevent the start of the standby train are not the 
same failures that would result in the failure of the operating train. Conversely, spurious signals 
that would shut down the operating train would not prevent the startup of the standby train. 

1.1 INDEPENDENCE OF AND FAILURE OF ADJUSTABLE SPEED DRIVES 

This section of the RAI is partially addressed in the response to RAI 2.2.1.1.7-10-004, where a 
description of the important to safety (ITS) control functions for the ITS confinement areas 
exhaust trains is provided to clarify how control is transferred from the operating train to the 
standby train. 
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Adjustable speed drive failure probabilities are based on industry-wide failure rate data that 
incorporate the malfunctions, regardless of the source, that contribute to the failure of the 
component to perform its intended function. Because the failure rate is based on operational data, 
the contribution from software failures is included in the adjustable speed drive failure 
probability that is input into the SAPHIRE models. 

The adjustable speed drive signal to the interlock cannot be a single point of failure. As 
discussed in the response to RAI 2.2.1.1.7-10-004, the adjustable speed drive from one train 
supplies one of four signals to the interlock that generates a start signal to the exhaust fan in the 
standby train. The failure of the adjustable speed drive to generate this signal to the interlock 
cannot, by itself, fail to start the standby train. In addition to the failure to generate a signal to the 
interlock, the adjustable speed drive could fail by generating a spurious signal to the interlock. 
Generation of a spurious signal by the running exhaust fan adjustable speed drive to the interlock 
would result in the attempt to start the standby train exhaust fan, which is not a system failure. If 
the adjustable speed drive in the standby train generated a false signal to the interlock to stop the 
operating train, the operating exhaust fan would stop. This would result in differential pressure 
and flow indications that would generate a signal to the interlock to start the standby train. In 
effect, the result of this spurious signal would be a spurious transfer of the operating train. 

1.2 FAILURE OF SENSOR CONTROLLERS 

When a redundant HVAC train is in standby, information on the state of the operating train is 
communicated to the standby train so it starts and operates when the operating train fails to 
function within its design range. This is accomplished by sensing selected parameters within the 
operating train that indicate its functionality. In the HVAC system design, the trip condition of 
the operating fan, as well as differential pressure and flow sensors monitoring the conditions in 
the ductwork associated with the operating train, are used to provide the start signal for the 
standby train. The sensors are physically located within the bounds of the operating train and are 
independent of the standby train. The basic event incorporating the failure of these sensors is 
shown in Figure B7.4-9 of Canister Receipt and Closure Facility Reliability and Event Sequence 
Categorization Analysis (BSC 2009, p. B7-37) as a contributor for Train B exhaust fan fails to 
start due to mechanical or electrical failures; the failure of these sensors can result in the failure 
to start the standby train. This event, “060-VCTO-TRATRIP-CTL-FOD” is intended to include 
the failure of the sensors and control circuitry that would generate a start signal for the standby 
exhaust fan. The event “060-VCTO-FANBASD-CTL-FOD” in the same figure addresses the 
failure of the Train B exhaust fan adjustable speed drive to start the exhaust fan. However, 
failure by the sensors to generate a start signal for the standby train does not contribute to the 
failure of the operating train of the HVAC system. 

1.3 ANALYSIS OF THE INDEPENDENCE OF THE HVAC SYSTEM 

The HVAC system reliability analysis in Canister Receipt and Closure Facility Reliability and 
Event Sequence Categorization Analysis (BSC 2009) accounts for standby redundancy with the 
associated instrumentation and adjustable speed drive behavior. Common cause failures are also 
included where appropriate. Common cause failures, which account for the probability of both 
trains failing, include, for example, common design, manufacturing, environment, and 
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maintenance mechanisms that might compromise both trains. The HVAC system reliability 
analysis did not find a system-related single point of failure for both trains. This analysis 
demonstrates that the HVAC system meets the nuclear safety design bases for HVAC found in 
SAR Section 1.9. 

The design criteria in SAR Table 1.2.4-4 for the Canister Receipt and Closure Facility, SAR 
Table 1.2.5-3 for the Wet Handling Facility, and SAR Table 1.4.1-1 for the Emergency Diesel 
Generator Facility include independence. 

Physical separation and electrical isolation methods are used in the instrumentation and control 
circuits to maintain the independence of redundant circuits and equipment such that ITS 
functions required during and following any design basis event can be accomplished. The 
electrical isolation of instrumentation and control circuits is achieved through the use of ITS 
isolation devices applied to interconnections of ITS and non-ITS circuits or ITS logic circuits of 
redundant trains. 

Electrical isolation devices for instrumentation and control circuits are applied so that the 
maximum credible voltage, current, and electromagnetic interference/radio frequency 
interference transient applied to the device’s non-ITS side do not degrade the operation of the 
circuit connected to the ITS component below an acceptable level. Shorts, grounds, or open 
circuits occurring in the non-ITS side do not degrade the circuit connected to the ITS component 
below an acceptable level. 

Components shown in IEEE Std 384-1992, IEEE Standard Criteria for Independence of Class 
1E Equipment and Circuits, Section 7.2.2.2, as acceptable isolation devices for instrumentation 
and control circuits, are applied to interconnections of the non-ITS and ITS circuits and between 
redundant trains. 

Non-ITS circuits and ITS circuits will be analyzed or tested in accordance with IEEE Std 384-
1992 to ensure that ITS circuits will not be degraded below an acceptable level, given the overall 
safety function of the circuit. The analysis will identify the circuits involved and take into 
consideration the circuit location, routing, potential energy, electromagnetic interference/radio 
frequency interference interactions, separation distance, flame retardant characteristics, raceway 
fill, raceway types, performance characteristics, fire sources, and interconnections combined 
with failures that the circuit may credibly experience. However, the preclosure safety analysis 
has not identified a single failure that could disable both trains. 

2. COMMITMENTS TO NRC 

None. 

3. DESCRIPTION OF PROPOSED LA CHANGE 

None. 
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RAI Volume 2, Chapter 2.1.1.7, Tenth Set, Number 7: 

Explain how the fault tree models support the probability of failure values 
identified in the nuclear safety design bases. The following provides some 
examples requiring clarification: 

a) For the surface nuclear confinement HVAC system in the CRCF, Figure 
B7.4-3 of BSC, 2008ac shows basic events such as, “Vestibule Door Open 
During Receipt/Export” and “Operators Open 2 [or More] Vestibule Doors in 
CRCF.” 

i) Explain if the receipt and export activities and the operator error in 
attempting to open two or more vestibule doors relates to activities 
associated with the event sequence. 

ii) Explain if there are other activities in the period of time following the 
radionuclide release that operators would be performing that can 
contribute to failure of the HVAC system to perform its safety function 
during the mission time but have not been identified in the model. 

b) For the surface HVAC systems, DOE identifies that each supply and exhaust 
fan is interlocked with its corresponding discharge damper on page 1.2.4-63 
of the SAR. Explain if this interlock is ITS and how this interlock is included 
when developing the probability of failure for the HVAC systems. 

c) For the surface nuclear confinement HVAC subsystem supporting the cooling 
of ITS electrical equipment and battery rooms, DOE identifies on page 
1.2.4-60 of the SAR an interlock between the exhaust fans and the fan coil 
units. In addition, DOE identifies the operation of the refrigerant compressors 
controlled by a signal from a temperature sensor/transmitter determined by a 
signal selector. 

i) Explain how failures of these components (i.e., sensor/transmitter, 
interlock) were included when developing the probability of failure for the 
HVAC subsystem. Clarify if the interlock is ITS. 

ii) Explain how operator errors (e.g., operator actions associated with the 
signal selector) were included when developing the probability of failure 
for the HVAC subsystem. 

d) For the surface nonconfinement HVAC system in the EDGF, DOE identifies 
two ITS subsystems on page 1.2.8-22 of the SAR. Provide the location of the 
fault tree models supporting the probability of failure identified in the nuclear 
safety design basis on page 1.4.1-25 of the SAR. Explain how the exhaust fan 
probability of failure shown in Figure B8.4-12 of BSC, 2008ac on page B8-52 
supports the nuclear safety design basis. Specify what components in Figures 
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1.2.8-25 and 1.2.8-26 of the SAR on pages 1.2.8-121 and 1.2.8-123, 
respectively are ITS. 

e) For the surface nuclear confinement HVAC system in the WHF, DOE 
identifies in Table 1.2.5-3 of the SAR on page 1.2.5-88 an unavailability of 
less than or equal to 1 × 10−3 as part of a nuclear safety design basis. DOE 
shows on page A-72 of BSC, 2008bq basic event, “HVAC-FAIL-DURING-
PREP” for which the SAPHIRE model has a mean probability of failure of 
1.1 × 10−3. Explain how the nuclear safety design basis is being met. 

f) Explain how DOE accounts for failure of non-ITS fire/smoke dampers in its 
failure models for the HVAC systems. 

g) Figure B8.2-13 of BSC, 2008ac on page B8-17 shows HEPA filter plenums. 
Explain how DOE includes failures associated with the HEPA filter plenums 
in the SAPHIRE models. In addition, DOE shows operating and standby units 
in this figure. Explain how control is transferred to the standby units, what 
initiates the transfer, and how the transfer is included in the SAPHIRE 
models. 

1. RESPONSE 

The system failure probabilities for the heating, ventilation, and air-conditioning (HVAC) 
controlling parameters and values presented in the nuclear safety design basis (NSDB) tables 
(SAR Tables 1.9-2 through 1.9-7) are supported by the HVAC fault trees developed for each of 
the surface facilities. The HVAC fault tree for the loss of differential pressure in each facility, 
“060-DP-LOSS-CRCF” for the Canister Receipt and Closure Facility (CRCF) (BSC 2009a) and 
“050-DP-LOSS-WHF” for the Wet Handling Facility (WHF) (BSC 2009b), provided the data for 
the overall HVAC system performance requirement. In the WHF, an additional fault tree was 
developed to address the failure of the HVAC over a much shorter time frame (24 hours) to 
address the ventilation requirements associated with releases related to cask sampling and 
cooling activities. Additionally, the HVAC system supports the operation of the important to 
safety (ITS) AC Power system, providing ventilation to the ITS electrical and battery rooms in 
the CRCF and WHF, and in the Emergency Diesel Generator Facility (EDGF), and providing 
ventilation to the diesel generator rooms in the EDGF. The NSDB value for support of these 
portions of the ITS electrical power system are derived from a portion of the ITS electrical power 
fault tree as described in Section 1.4 of this response. 

The following table identifies the fault trees from the facility reliability and event sequence 
categorization analyses (BSC 2009a; BSC 2009b) that support the NSDB controlling parameter 
and values associated with the ITS electric power system and the ITS HVAC systems. This table 
is provided in response to the May 27, 2009, clarification call with the NRC regarding this RAI. 
The fault tree mean values, rounded to one significant digit, are provided below. 
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 NSDB Controlling Parameter and Value Supporting Fault Tree 
Fault 
Tree 
Mean 

Item 
No. ID Description   

1 EE.CR.01 The mean conditional probability for ITS 
electrical power distribution failure, given 
the loss of offsite power, shall be less than 
or equal to 7 × 10−3 over a period of 720 
hours following a radionuclide release. 

CRCF Folder 
SAPHIRE Project 
 CRCF ITS AC for NSDB 
Fault Tree: 
 ITS-EP-FAILURE-FEEDERS 

7 × 10−3 

2 EE.CR.02 The mean conditional probability for ITS 
electrical power failure, given the loss of 
offsite power, shall be less than or equal to 
3 × 10−1 over a period of 720 hours 
following a radionuclide release. 

CRCF Folder 
SAPHIRE Project 
 CRCF ITS AC for NSDB 
Fault Tree: 
 ITS-EP-FAILURE 

3 × 10−1 

3 VN.CR.01 The mean conditional probability of failure 
of the portions of the surface 
nonconfinement HVAC system that 
support the cooling of ITS electrical 
equipment and battery rooms in the EDGF 
shall be less than or equal to 2 × 10−2 per 
ITS electrical train over a period of 720 
hours following radionuclide release. 

CRCF Folder 
SAPHIRE Project 
 CRCF rev 00B 
Fault Trees: 
 EP-DG-A 
 EP-DG-B 
Events: 
 26D-#EEESWGRDGA-AHU-FTR 
 26D-#EEESWGRDGB-AHU-FTR 

3 × 10−3 

4 EE.WH.02 The mean conditional probability for ITS 
electrical power distribution failure shall be 
less than or equal to 5 × 10−4 over a period 
of 24 hours following a cask overpressure 
or a cooling system line break. 

WHF Folder 
SAPHIRE Project 
 WHF – 24HR Loss Dp VERSION 

9-12-08 
Fault Tree: 
 NSDB-ITS-DISTRIBUTION-24 

5 × 10−4 

5 VN.WH.01 The mean conditional probability of failure 
of the portions of the surface 
nonconfinement HVAC system that 
support the cooling of ITS electrical 
equipment and battery rooms in the EDGF 
shall be less than or equal to 2 × 10−2 per 
ITS electrical train over a period of 720 
hours following radionuclide release. 

WHF Folder 
SAPHIRE Project 

CCF Rev WHF – Vol II FINAL 
Sept 17 2008 

Fault Trees: 
 EP-DG-A 
 EP-DG-B 
Events: 
 26D-#EEESWGRDGA-AHU-FTR 
 26D-#EEESWGRDGB-AHU-FTR 

3 × 10−3 

6 VC.WH.01 The mean probability that the HVAC 
system (including HEPA filtration of 
exhaust air from the WHF confinement 
areas) becomes unavailable during a 
30-day mission time following a 
radionuclide release shall be less than or 
equal to 4 × 10−2. This parameter does not 
apply in the case of large fires, which may 
disable the HVAC system. 

WHF Folder 
SAPHIRE Project: 

CCF Rev WHF – Vol II FINAL 
Sept 17 2008 

Fault Tree: 
 050-DP-LOSS-WHF 

4 × 10−2 
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 NSDB Controlling Parameter and Value Supporting Fault Tree 
Fault 
Tree 
Mean 

Item 
No. ID Description   

7 VC.WH.02 The mean probability that the HVAC 
system (including HEPA filtration of 
exhaust air from the WHF confinement 
areas) becomes unavailable during a 
1-day mission time following a radionuclide 
release shall be less than or equal to 
1 × 10−3. 

WHF Folder 
SAPHIRE Project: 
 WHF – 24HR Loss Dp VERSION 

9-12-08 
Fault Tree: 
 050-DP-LOSS-WHF 

1 × 10−3 

8 VC.WH.03 The mean conditional probability of failure 
of the portions of the surface nuclear 
confinement HVAC system that support 
the cooling of ITS electrical equipment and 
battery rooms in the WHF shall be less 
than or equal to 2 × 10−2 per ITS electrical 
train over a period of 720 hours following a 
radionuclide release. 

WHF Folder 
SAPHIRE Project: 

CCF Rev WHF – Vol II FINAL 
Sept 17 2008 

Fault Trees: 
 EP-WHF-COOL-1 
 EP-WHF-COOL-2 

2 × 10−2 

9 VC.WH.04 The mean conditional probability of failure 
of the portions of the surface nuclear 
confinement HVAC system that support 
the cooling of ITS electrical equipment and 
battery rooms in the WHF shall be less 
than or equal to 5 × 10−4 per ITS electrical 
train over a period of 24 hours following a 
cask overpressure or a cooling system line 
break. 

WHF Folder 
SAPHIRE Project: 
 WHF – 24HR Loss Dp VERSION 

9-12-08 
Fault Trees: 
 EP-WHF-COOL-1 
 EP-WHF-COOL-2 

5 × 10−4 

10 VC.CR.01 The mean probability that the HVAC 
system (including HEPA filtration of 
exhaust air from the CRCF confinement 
areas) becomes unavailable during a 
30-day mission time following a 
radionuclide release shall be less than or 
equal to 4 × 10−2. This parameter does not 
apply in the case of large fires, which may 
disable the HVAC system. 

CRCF Folder 
SAPHIRE Project: 
 CRCF rev 00B 
Fault Tree: 
 060-DP-LOSS-CRCF 

4 × 10−2 

11 VC.CR.02 The mean conditional probability of failure 
of the portions of the surface nuclear 
confinement HVAC system that support 
the cooling of ITS electrical equipment and 
battery rooms in the CRCF shall be less 
than or equal to 2 × 10−2 per ITS electrical 
train over a period of 720 hours following a 
radionuclide release. 

CRCF Folder 
SAPHIRE Project: 
 CRCF rev 00B 
Fault Trees: 
 EP-CRCF-COOL-1 
 EP-CRCF-COOL-2 

2 × 10−2 

NOTE:  The NSDB values for VN.CR.01 and VN.WH.01 apply to the ITS electrical and battery rooms located in the 
CRCF and WHF not the EDGF. 
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1.1 SURFACE NUCLEAR CONFINEMENT HVAC SYSTEM EXAMPLE 

1.1.1 Explanation of Activities and Errors Relating to Attempt to Open Two or More 
Vestibule Doors 

The “Vestibule Door Open During Receipt/Export” event has been deleted from the CRCF 
HVAC failure model (BSC 2009a, Attachment B.7). As described in Section B7.2.7 of BSC 
2009a and shown in Figures 1.2.4-96 through 1.2.4-98 of the SAR, three confinement doors and 
two shield doors are part of the confinement barrier around the Cask Preparation Room. Two 
inner and two outer shield doors are part of the confinement barrier around the Waste Package 
Loadout Room. The vestibule doors are not part of the confinement barrier. 

The operator error “Operators Open 2 (or more) Vestibule Doors in CRCF” has also been 
renamed “Operator opens 1 inner door and 1 outer door,” event “060-VCTO-DR0001-HFI-
NOD” (BSC 2009a, Figure B7.4-8). This modification was made to more accurately reflect the 
use of both the confinement doors and shield doors (in the Cask Preparation Room) and the two 
layers of shield doors (in the Waste Package Loadout Room) as confinement barriers. This event 
is quantified using the same screening values previously assigned to the “Operators Open 2 (or 
more) Vestibule Doors in CRCF” event developed in the human reliability analysis documented 
in Attachment E of Canister Receipt and Closure Facility Reliability and Event Sequence 
Categorization Analysis (BSC 2009a, Section E6.0.2.3.4.) This human failure event is included 
in the model to represent any operator activity that could result in inner and outer doors into the 
CRCF being opened at the same time resulting in the potential failure of the HVAC system 
function of maintaining negative pressure in the waste handling areas of the CRCF. As such, the 
human failure event could be, but is not necessarily, associated with the activities being modeled 
in the initiating event fault tree. This event is included in the system model in recognition that 
activities (and the associated potential human errors) performed as part of normal operations 
could impact the ability of the HVAC system to meet its intended function. Since the use of the 
screening value did not significantly impact the HVAC system failure probability, no further 
detailed analyses that would identify specific activities were performed. 

1.1.2 Explanation of Activities Following Radionuclide Release Regarding Operators 
Contributing to Failure of the HVAC to Perform Its Safety Function 

No specific activities have been identified during the post-initiation period of event sequences 
that could result in the loss of differential pressure in the CRCF or WHF. Operators are not 
required to act because the HVAC system is normally operating. Failure of the operating HVAC 
train would result in switchover to the standby train without operator intervention. After a 
radionuclide release due to a waste package or canister breach in the CRCF or WHF, normal 
operations would cease. There are no operator actions required to mitigate an event sequence. 
Further activities in the facility would be associated with the isolation and cleanup of the release. 
Post-event sequence recovery actions are not included in the PCSA model. 
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1.2 EXPLANATION OF HOW THE INTERLOCK IS INCLUDED WHEN 
DEVELOPING THE PROBABILITY OF FAILURE FOR THE HVAC SYSTEMS 

The only ITS supply and exhaust fans that are interlocked with the corresponding discharge 
dampers are the ITS nonconfinement HVAC system for each train of the EDGF ITS diesel 
generator and ITS electrical switchgear, as described in SAR Section 1.2.8.3.1.1.3 and shown in 
SAR Figures 1.2.8-27 and 1.2.8-28. The supply and exhaust fans provided in the CRCF and 
WHF are not interlocked with the corresponding discharge dampers. This is incorrectly stated in 
SAR Section 1.2.4.4.2. However, SAR Figures 1.2.4-101, 1.2.4-102, 1.2.5-84, and 1.2.5-85 
correctly represent the design of the CRCF and WHF ITS confinement high-efficiency 
particulate air (HEPA) system for the ITS supply and exhaust fans. Interlock failure (3 × 10−5) 
was not considered in the model since interlock failure probability is about two orders of 
magnitude lower than that of the air handling unit (3 × 10−3). 

1.3 SURFACE NUCLEAR CONFINEMENT HVAC SUBSYSTEM SUPPORTING THE 
COOLING OF ITS ELECTRICAL EQUIPMENT AND BATTERY ROOMS 

1.3.1 Developing Failure Probabilities for Components of the HVAC System 

Failure of the control circuitry for the air handling units and the fans in the HVAC system 
supporting the cooling of ITS electrical equipment and battery rooms is included in the fault tree 
models as failure of the equipment controllers. For this portion of the HVAC model, both the 
operating and standby train mission times were set at 720 hours, which is different from how the 
confinement HVAC standby system is modeled. This is because electric power is required to 
support instrumentation necessary to assure switchover to the standby train over the entire 
mission time. The equipment identified in the RAI (i.e., sensor/transmitter, interlock) is 
considered to be within the component boundary for consideration as part of the controller 
failures. The air handling unit and fans, including the equipment controllers, are ITS as shown in 
SAR Figures 1.2.4-105 through 1.2.4-108. 

1.3.2 Developing Failure Probabilities for Operator Errors for the HVAC System 

The signal selector is an auctioneering circuit that automatically passes the highest temperature 
signal to the air handling unit controls. No operator actions are required once the system has 
been placed into operation. Any operator actions that could impact the probability of failure for 
the HVAC system are associated with the initial alignment of the system (e.g., the setup of the 
operating and standby trains, or system restoration from maintenance). These actions are 
included in the HVAC system model as the event “060-VCTO-HFIA000-HFI-NOD – HVAC 
Train B control switch in wrong position” (BSC 2009a, Figure B7.4-9). This event was 
quantified using a screening value of 0.1, as discussed in Canister Receipt and Closure Facility 
Reliability and Event Sequence Categorization Analysis (BSC 2009a, Section E6.0.2.3.4). 
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1.4 EXPLAIN HOW THE EXHAUST FAN PROBABILITY SUPPORTS THE 
NUCLEAR SAFETY DESIGN BASIS 

The NSDB given on page 1.4.1-25 of the SAR is associated with the cooling of the ITS electrical 
and battery rooms in the CRCF and WHF, and not in the EDGF. The CRCF facility ITS 
electrical and battery room HVAC systems are modeled in the EP-CRCF-COOL-1 and 
EP-CRCF-COOL-2 fault trees (BSC 2009a, Figures B8.4-7 and B8.4-19). These fault trees give 
a point estimate of 1.2 × 10−2 and a mean of 1.8 × 10−2 for the failure of cooling to each of the 
facility ITS electrical and battery rooms. The mean value has been rounded up to 2 × 10−2 for use 
in SAR Table 1.4.1-1. 

The two ITS subsystems identified on page 1.2.8-22 of the SAR are the ITS generator room 
exhaust fans and the EDGF ITS switchgear and battery room air handling units. The models for 
the ITS generator room exhaust fans are contained in fault trees EP-ITS-DG-A-4 (BSC 2009a, 
Figure B8.4-12) and EP-ITS-DG-B-4 (BSC 2009a, Figure B8.4-24) under the gates EP-ITS-DG-
A-18 and EP-ITS-DG-B-18, respectively. The diesel generators are modeled as failing if any one 
of these fans fails. The exhaust fan failure probability shown in these fault trees is not addressed 
in the NSDB because the NSDB is developed at a major equipment, system, or subsystem level 
rather than a component-by-component level. The failure of the ITS switchgear and battery room 
air handling units is modeled as a basic event in the EP-DG-A (BSC 2009a, Figure B8.4-9) and 
EP-DG-B (BSC 2009a, Figure B8.4-21) fault trees. The events are 26D-#EEESWGRDGA-
AHU-FTR and 26D-#EEESWGRDGB-AHU-FTR, respectively, and each has a value of 
2.7 × 10−3. 

SAR Figures 1.2.8-27, 1.2.8-28, and 1.2.8-29 are the “EDGF Nonconfinement Generator 
Room A ITS HVAC System Ventilation and Instrumentation Diagram,” “EDGF 
Nonconfinement Switchgear Room A ITS HVAC System Ventilation and Instrumentation 
Diagram,” and the “EDGF Nonconfinement Battery Room A ITS Exhaust System Ventilation 
and Instrumentation Diagram,” respectively. SAR Table 1.9-1 states that, for surface 
nonconfinement HVAC systems, the portions of the surface nonconfinement HVAC systems that 
support the cooling of ITS electrical equipment and battery rooms (EDGF) are ITS. The 
equipment in SAR Figures 1.2.8-27, 1.2.8-28, and 1.2.8-29 are ITS with the exception of normal 
control functions noted on the figures and the electric unit heaters in the generator room. 
Although the system shown in SAR Figure 1.2.8-27 does not support the ITS electrical and 
battery rooms, it does provide ventilation for the diesel generators. 

1.5 EXPLANATION OF HOW THE NUCLEAR SAFETY DESIGN BASIS IS BEING 
MET FOR THE SURFACE NUCLEAR CONFINEMENT HVAC SYSTEM IN THE WHF 

The basic event “HVAC-FAIL-DURING-PREP” identified on page A-78 of Wet Handling 
Facility Reliability and Event Sequence Categorization Analysis (BSC 2009b) is the basis for the 
NSDB value for VC.WH.02 in SAR Table 1.2.5-3. This value was generated by the HVAC 
system fault tree developed to address a 24-hour mission time; fault tree 050-DP-LOSS-WHF in 
the Loss of Delta Pressure in SAPHIRE file “WHF-24HR-VERSION” and is quantified (in the 
revised fault tree contained in Wet Handling Facility Reliability and Event Sequence 
Categorization Analysis (BSC 2009b)) to a mean value of 1.0 × 10−3. This is a slight reduction 
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from the value previously reported. Minor changes were made to the system fault tree model to 
refine the treatment of common cause failures, primarily to take advantage of the compound 
event capability of SAPHIRE. As noted in Attachment C to Wet Handling Facility Reliability 
and Event Sequence Categorization Analysis (BSC 2009b), active component reliability 
estimates were updated for the revision to the WHF analysis. These changes resulted in the slight 
reduction from 1.1 × 10−3 in the estimated mean for this system’s failure probability. The 
controlling parameter and value numbers presented in the NSDB tables are presented to one 
significant digit; therefore, the calculated value is the number presented in the NSDB to one 
significant digit as 1 × 10−3. 

1.6 FAILURE OF NON-ITS FIRE/SMOKE DAMPERS IN ITS FAILURE MODELS 
FOR THE HVAC SYSTEMS 

Fire/smoke dampers are devices that seal off ventilation ducts to limit the spread of a fire. These 
dampers are considered to have little or no impact on the system reliability and are not 
specifically considered in the HVAC system models. There are no fire/smoke dampers located 
within the exhaust portion of the confinement HVAC system (SAR Section 1.4.3.2.1.4). The 
spurious closure of a smoke/fire damper could only impact the supply flow through the HVAC 
system. Since the supply flow to the HVAC system is drawn from many sources (e.g., supply 
fans, multiple inleakage points) the loss of one supply flow path as a result of the spurious 
closure of a smoke/fire damper does not significantly impact HVAC system operation. 
Additionally, the exhaust fan speed controls would adjust fan speed to compensate for the 
reduced flow, if necessary. The spurious closure of multiple fire/smoke dampers is not 
considered due to the low probability of multiple spurious failures. 

The failure of the smoke/fire damper to function properly during a fire, although not specifically 
modeled, is addressed in the fire propagation analysis. This analysis uses historical data to assess 
the propagation of fires from one room to the rest of the facility. Since the propagation 
probabilities are based on event data, propagation due to the failure of the smoke/fire dampers 
would contribute to this probability. The spread of a fire from the room in which it starts to the 
rest of the facility results in the fire being categorized as a large fire. During a large fire, the 
HVAC system is modeled as failing. 

1.7 HEPA FILTER PLENUM CONTROL 

The HEPA filter/plenum failure is not included in the failure analysis for the ITS HVAC system 
support to the electrical and battery rooms in the CRCF. In selecting the components to be 
modeled in this subsystem, the relative importance (in terms of contribution to the subsystem 
failure probability) of the HEPA filter/plenum failures is considered to be small (i.e., their failure 
is not expected to significantly contribute to the system failure probability). The HEPA filters are 
not required to support the ventilation cooling function of the HVAC system. The plugging of 
the HEPA filters could reduce the amount of air flow through the ventilation system to the point 
that the ventilation function fails. Including the failure of the HEPA filter/plenum due to 
plugging in this system model would have no significant impact on the calculated failure 
probability of the ventilation and cooling function for the electrical and battery rooms in the 
CRCF. As shown in SAR Figures 1.2.4-105 through 1.2.4-108, there are redundant supply and 
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exhaust fans, each of which is accompanied by a HEPA filter. Therefore, the failure of one 
HEPA filter only fails one of two supply or exhaust fan flow paths. Using the same data used in 
the analysis of the confinement HVAC for HEPA plugging failures, the probability for the 
HEPA filter/plenum to plug is approximately 3 × 10−3 for a single train. The system failure 
probability of one train of this subsystem without the HEPA failures is calculated to be 
1.2 × 10−2 (SAPHIRE point estimate). 

Figure B8.2-13 of Canister Receipt and Closure Facility Reliability and Event Sequence 
Categorization Analysis (BSC 2009a) is a representation of the ITS HVAC systems serving the 
ITS electrical and battery rooms in the CRCF. Each train of ITS electrical and battery rooms 
(Train A and Train B) is served by 100% redundant sets of ITS fan coil units and ITS exhaust 
fans. This subsystem is described in SAR Section 1.2.4.4.2 and shown in SAR Figures 1.2.4-105 
through 1.2.4-108. 

Control for the ITS HVAC systems serving the ITS electrical and battery rooms is provided from 
the digital control and management information system (DCMIS) as well as ITS controls that are 
hardwired so that they cannot be affected by the DCMIS. Interfaces between ITS instruments 
and controls and non-ITS instruments and controls and the DCMIS are provided with electrical 
isolation devices such that failure of non-ITS devices will not affect the ITS function of the 
system. 

Switchover from the operating to standby fan coil units uses ITS logic. The ITS control logic for 
each fan coil unit is comprised of several logic gates that receive hardwired inputs from ITS 
instruments and provide outputs to the ITS adjustable speed drives that control the fan coil units. 
The logic is shown in SAR Figures 1.2.4-109 and 1.2.4-110. The ITS hardwired interlock 
controls for the fan coil units are described as follows: 

1) An ITS differential pressure switch across each fan coil unit monitors the fan 
operation. An ITS flow transmitter and flow switch are provided at the discharge of 
each fan coil unit to monitor airflow. Low differential pressure across the operating 
fan coil unit coupled with low flow will initiate the stop command in the adjustable 
speed drive for the operating fan coil unit and the start command in the adjustable 
speed drive for the standby fan coil unit. 

2) An ITS tripped signal for the operating fan coil unit initiates the start command in the 
adjustable speed drive for the standby fan coil unit. 

The ITS hardwired interlock controls for the exhaust fans are functionally equivalent to the ITS 
controls described above for the fan coil units, and function in the same manner to ensure the 
standby fans start when off-normal conditions are detected. The exhaust fan logic is shown in 
SAR Figure 1.2.4-111. 

The ITS hardwired interlock controls identified above are included in the controller failure basic 
event included for each of the fan coil units. 
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2. COMMITMENTS TO NRC 

The DOE commits to update the License Application in a future update as described in Section 3 
below. 

3. DESCRIPTION OF PROPOSED LA CHANGE 

The text in SAR Section 1.2.4.4.2 will be updated to correctly describe the ITS supply and 
exhaust fan interlock for the CRCF and WHF in particular that there are no interlocks between 
the exhaust fans and dampers located in the exhaust flow paths. 

4. REFERENCES 

BSC 2009a. Canister Receipt and Closure Facility Reliability and Event Sequence 
Categorization Analysis. 060-PSA-CR00-00200-000-00B. Las Vegas, Nevada: Bechtel SAIC 
Company. ACC: ENG.20090112.0004. 

BSC 2009b. Wet Handling Facility Reliability and Event Sequence Categorization Analysis. 
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