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Table 6.3-1. Active Component Reliability Data Summary (Continued)
Basic Event
SAPHIRE Mean Mean Mission
Basic Event Calculation Failure Failure Time®
Basic Event Name Description Type® Probabilityb Rate” (Hours)

51A-SPMRC-SC021--SC--FOH Speed Controller on 3 1.28E-04 1.28E-04 1
SPMRC Pendant
Fails

51A-SPMRC-SEL021-SEL-FOH Speed Selector on 3 4.16E-06 4.16E-06 1
SPMRC Pendant
Fails

51A-SPMRC-STU01-STU--FOH SPMRC End Stop 3 2.11E-04 4.81E-08 4380
Fails

51A-SPMTT-BRK000-BRP-FOD Pneumatic Brakes 1 5.02E-05 - -
on SPMTT Fail on
Demand

51A-SPMTT-BRP001-BRP-FOD Brake (Pneumatic) 1 5.02E-05 - -
Failure on Demand

51A-SPMTT-CBP002-CBP-OPC SPMTT Power 3 9.13E-08 9.13E-08 1
Cable - Open Circuit

51A-SPMTT-CBP003-CBP-SHC SPMTT Power 3 1.88E-08 1.88E-08 1
Cable Short Circuit

51A-SPMTT-CPLO0-CPL-FOH SPMTT Automatic 3 1.91E-06 1.91E-06 1
Coupler System
Fails

51A-SPMTT-CT000--CT--FOD SPMTT Primary 1 4.00E-06 - -
Stop Switch Fails

51A-SPMTT-CT001--CT--FOD On-Board Controller 1 4.00E-06 - -
Fails to Respond

51A-SPMTT-CT002--CT--FOH Pendant Direction 3 6.88E-05 6.88E-05 1
Controller Fails

51A-SPMTT-G65000-G65-FOH SPMTT Speed 3 1.16E-05 1.16E-05 1
Control (Speed
Limiter) Fails

51A-SPMTT-HC001-HC-FOD SPMTT Emergency 1 1.74E-03 - -
Stop Switch Fails

51A-SPMTT-HC002--HC--SPO Handheld Radio 3 5.23E-07 5.23E-07 1
Remote Controller
Spurious Operation

51A-SPMTT-IEL102-IEL-FOD Failure of Mobile 1 2.75E-05 - -
Platform Anti-
Collision Interlock

51A-SPMTT-MOE000-MOE-FSO SPMTT Lock Mode 3 1.35E-08 1.35E-08 1
State Fails on Loss
of Power

51A-SPMTT-SC001--CT--SPO On-Board Controller 3 2.27E-05 2.27E-05 1
Initiates Spurious
Signal

51A-SPMTT-SC021--SC—-FOH Speed Controller on 3 1.28E-04 1.28E-04 1

SPMTT Pendant
Fails
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Table 6.3-1. Active Component Reliability Data Summary (Continued)
Basic Event
SAPHIRE Mean Mean Mission
Basic Event Calculation Failure Failure Time®
Basic Event Name Description Type® Probabilityb Rate” (Hours)

51A-SPMTT-SEL021-SEL-FOH Speed Selector on 3 4.16E-06 4 16E-06 1
SPMTT Pendant
Fails

51A-SPMTT-STU001-STU-FOH SPMTT End Stops 3 2.11E-04 4.81E-08 4380 |
Fail

51A-WPCRN-DROPON-CRW-DRP | WP (Non-SFP) 1 1.07E-04 - - |
Crane Drop

51A-WPCRN-DROPON-CRW-TBK | WP (Non-SFP) 1 4. 59E-05 - - |
Crane Two Block
Drop

51A-WPTT-CAMO001-CAM-FOH Locking Mechanism 3 3.19E-06 3.19E-06 1 |
at Unload Area Fails

51A-WPTT--HC001--HC-SPO Remote Control 3 5.23E-07 5.23E-07 1 |
Sends Spurious
Signal

51A-WPTT--ZS002--ZS--FOD Gate Closed Limit il 2.93E-04 - - |
Switch #2 Spurious
Transfer

51A-WPTT-BRK401--BRK-FOD Brakes Fail 1 1.46E-06 - - |

51A-WPTT-DERAIL-DER-FOM Probability of WPTT 3 1.18E-05 1.18E-05 1 |
Derailment per Mile

51A-WPTT-HC002---HC-SPO Remote Controller 3 5.23E-07 5.23E-07 1 |
Sends Spurious
Signal

51A-WPTT-HC002-HC-SPO Remote Controller 3 5.23E-07 5.23E-07 1 |
Sends Spurious
Signal

51A-WPTT-IELO01-IEL-FOD Carriage Motor 1 2.75E-05 - - |
Interlock Fails

51A-WPTT-IELO01-IEL-FOH Docking Interlock 1 2.75E-05 - - |
Fails Closed

51A-WPTT-IELO03--IEL-FOD WPTT Dock 1 2.75E-05 - - |
Interlock Fails to
Halt Power to
Trolley

51A-WPTT-IELDK3--IEL-FOD WPTT Dock 1 2.75E-05 - - |
Interlock Fails

51A-WPTT-IMEQOO1--IEL-FOD Interlock Failure on 1 2.75E-05 - - |
Demand

51A-WPTT-MOE001-MOE-FSO Motor (Electric) Fails 3 1.35E-08 1.35E-08 1 |
to Shut Off

51A-WPTT-PLC001-PLC-SPO On-Board PLC 3 3.65E-07 3.65E-07 1 |
Initiated Spurious
Signal

51A-WPTT-PLC002--PLC-SPO On-Board PLC 3 3.65E-07 3.65E-07 1 |
Initiates Spurious
Signal
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Table 6.3-1. Active Component Reliability Data Summary (Continued)
Basic Event
SAPHIRE Mean Mean Mission
Basic Event Calculation Failure Failure Time®
Basic Event Name Description Type® Probabilityb Rate” (Hours)
51A-WPTT-PLC002-PLC-SPO On-Board PLC 3 3.65E-07 3.65E-07 1
Initiates Spurious
Signal
51A-WPTT-ZS000—-ZS--CCF CCF of Gate Closed C 1.38E-05 - - |
Limit Switches
51A-WPTT-ZS001---ZS--FOD Gate Closed Limit 1 2.93E-04 - - |
Switch #1 Spurious
Transfer

NOTES: ®The relevant SAPHIRE calculation types are as follows: (1) For failure on demand, the value specified
is used directly as the basic event mean failure probability. (3) For failure of an operating component |
without repair in nondemand failure mode, the basic event mean failure probability is calculated as
P=1-exp(-L x ty), where L is the hourly failure rate and ¢, is the mission time in hours. For type
3 calculations with an unspecified mission time or a mission time specified as 0, SAPHIRE performs the
quantifications using the system mission time of 1 hour. (7) For a standby component in nondemand
failure mode, with consideration of periodic testing, the basic event mean failure probability is calculated
asP=1+[exp(-L x T)-1]/(L x T), where L is the hourly failure rate and T is the testing interval in
hours. For Type 7 calculations, the mission time column contains the testing interval. . A calculation of
type “C”, i.e., “compound event’ is used to evaluate CCFs. For this type of calculation, SAPHIRE uses
1) information on the failure rate or failure probability of the underlying components and 2) information on
the probability distribution of the alpha factors involved in the CCF to internally evaluate the probability
distribution of the resulting basic event (see Attachment C, Section C3). The number shown in the
“Basic event mean probability” column is actually a point estimate which approximates the mean..

bAlthough the values in this table are shown to a precision of three significant figures, the values are not
known to that level of precision. The values in Attachment C may show fewer significant figures. Such
differences are not meaningful in the context of this analysis because the corresponding uncertainties
(which are accounted for in the analysis) are much greater than differences due to rounding.

CCF = common-cause failure; CTM = canister transfer machine; CTT = cask transfer trolley;
PLC = programmable logic controller; SPMRC = site prime mover railcar; SPMTT = site prime mover
truck trailer; WP = waste package; WPTT = waste package transfer trolley.

Source: Attachment C, Section C4
6.3.2 Passive Equipment Failure Analysis

Many event sequences described in Section 6.1 include pivotal events that arise from loss of
integrity of a passive component, namely one of the aging overpacks, casks or canisters that
contain a radioactive waste form. Such pivotal events involve (1) loss of containment of
radioactive material that prevents airborne releases, or (2) LOS effectiveness. Both types of
pivotal events may be caused by failure modes caused by either physical impact to the container
or by thermal energy transferred to the container. This section summarizes the results of the
passive failure analyses detailed in Attachment D that yield the conditional probability of loss of
containment or LOS.

6.3.2.1 Probability of Loss of Containment

An overview of the methodology for calculating the probability of failure of passive equipment
from drops and impact loads is presented in Section 4.3.2.2. Consistent with HLWRS-ISG-02
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(Ref. 2.2.66), the methodology essentially consists of comparing the demand upon the equipment
to a capacity curve. The probability of failure is the value of the cumulative distribution function
for the capacity curve, evaluated at the demand upon the container. More detailed discussion is
presented in Attachment D. The methodology is applicable to all of the waste containers that are
processed in the IHF, as well as the other waste handling facilities, including transportation
casks, aging overpacks, canisters, and waste packages. As described in Section 4.3.2.2, the
condition at which a passive component is said to fail depends on the success criteria defined for
the component in the IHF operation. Passive components are designed and manufactured to
ensure that the success criteria are met in normal operating conditions and with margin, to ensure
that the success criteria are also met when subjected to abnormal loads, including those expected
during event sequences. The design margins, and in some cases materials, may be dictated by
the code and standards applied to a given type of container as characterized by tensile elongation
data for impact loads and by strength at temperature data for thermal loads.

As described in Sections 4.3.2.2, the probability of a passive failure is often based on
consideration of variability (uncertainty) in the applied load, and the variability in the strength
(resistance) of the component. The variability in the physical and thermal loading are derived
from the systems analysis that defines the probabilities of physical or thermal loads of a given
magnitude in a given event sequence. Such conditions arise from the event sequence analysis
described in Section 6.1. For the analysis of the effects of fires on waste containers, probability
distributions were developed for both the load and the response. For drops and impacts,
however, an event sequence analysis is used to define conservative conditions for the load rather
than deal with possible ranges of such parameters. Therefore, the calculation of the probability
of passive failures is based on the response or resistance characteristics of the container, given
the conservative point value for the drop or impact load defined for a given event sequence.

6.3.2.2 Probability of Loss of Containment for Drops and Impacts

Calculation of the probability of failure of the various containers is based on the variability in the
strength (resistance) of the container as derived from tests, and structural analysis, including
Finite Element Analysis (FEA), detailed in Attachment D. Loss of containment probability
analysis has been evaluated for various containers by three different studies:

o Seismic and Structural Container Analyses for the PCSA (Ref. 2.2.33)

o Structural Analysis Results of the DOLE SNF Canisters Subjected to the 23-Foot Vertical
Repository Drop Event to Support Probabilistic Risk Evaluations (Ref. 2.2.74) and
Qualitative Analysis of the Standardized DOE SNF Canister Specific Canister-on-
Canister Drop Events at the Repository (Ref. 2.2.75)

e Naval Long Waste Package Vertical Impact on Emplacement Pallet and Invert
(Ref. 2.2.24)

All analyses have applied essentially the same methods that include FEA to determine the
structural response of the various canisters and cask to drop and impact loads, developing a
fragility function for the material used in the respective container, and using the calculated
responses (strains) with the fragility function to derive the probability of container breach.

154 November 2008 |



Initial Handling Facility Reliability and 51A-PSA-IH00-00200-000-00B |
Event Sequence Categorization Analysis

Failure probabilities for drops are summarized in Table 6.3-2. Conservative representations of
drop height are defined for operations with each type of container. Sometimes more than one
conservative drop height is specified, for example, for normal height crane lifts and two-block
height crane lifts. Lawrence Livermore National Laboratory (LLNL), in Seismic and Structural
Container Analyses for the PCSA (Ref. 2.2.33), predicts failure probabilities of <1.0 x 10® for
most of the events. If a probability for the event sequence is less than 1 x 10®, additional
conservatism is incorporated in the PCSA by using a failure probability of 1.0 x 10, which is |
termed “LLNL, adjusted”. This additional conservatism is added to account for, (a) future
evolutions of cask and canister designs, and (b) uncertainties, such as undetected material
defects, undetected manufacturing deviations, and undetected damage associated with handling
before the container reaches the repository, which are not included in the tensile elongation data.

LLNL calculates strains by modeling representative casks, aging overpacks, and canisters that
encompass TAD canisters, naval SNF canisters, and a variety of DPCs, with the dynamic finite
element code, LS-DYNA (Ref 2.2.33). For these canisters, only flat-bottom drops are
considered to model transfers by a CTM. This is justified because these canisters fit sufficiently
tightly within the CTM and potential dropped canisters are guided by the canister guide sleeve of
the CTM to remain in a vertical position.

INL calculates strains by modeling DOE SNF and multicanister overpacks (MCOs) with the
static finite element code, ABAQUS (Ref. 2.2.74). The structural evaluations consider off-
vertical drops. In such cases, the deformation of the waste form container is greater on the
localized area of impact than for a flat-bottom drop, and will therefore yield a greater calculated
probability of breach.

Probability of failure is conservatively calculated by comparing the peak strain to the cumulative
distribution function derived from tensile strain to failure test data reported in the literature,
representing aleatory uncertainty associated with the variability of test coupon data.

BSC FEA analysis used LS-DYNA to model waste packages. Alloy 22 is not stainless steel but
a nickel-based alloy, and the most appropriate metric for probability of failure is a cumulative
distribution function over extended toughness fraction (See Attachment D, Section D1.4). The
probability of failure is calculated using the peak toughness index over the waste package, which
is a measure of the alloy’s energy absorbing capability.
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Table 6.3-2. Failure Probabilities Due to Drops and Other Impacts

Drop Height Failure
Item (ft) Probability Note
Representative 13.1 1.0x10° 4 degrees from vertical, LLNL, adjusted, no impact
Transportation Caska limiters
6 1.0 %10 3 degrees from horizontal, LLNL, adjusted, no impact
limiters
(Continued) Slapdown 1.0 x 10° LLNL, adjusted, no impact limiters
after 13.1 foot
drop
Representative Canister 40 1.0 x 10° Flat bottomed, LLNL, adjusted
DOE Standardized 24” 23 1.0 x 10° 3 degrees from vertical, LLNL, adjusted using INL
or 18” canister FEA
Aging overpack 3 1.0 x 10° LLNL, adjusted
MCO canister 23 9.0 x 102 LLNL using INL FEA
HLW canister 30 8.7 x 1072 Bayesian interpretation of test data, O failures in 13
drops.
Waste package 2 1.0 x 10° BSC FEA, horizontal orientation

NOTE: ? Also applies to shielded transfer casks used on-site and horizontal transfer casks. Although shielded
transfer casks are not used in the IHF, they are mentioned here for completeness.

BSC = Bechtel SAIC; DOE = U.S. Department of Energy; FEA=finite element analysis; HLW = high-level
radioactive waste; INL = Idaho National Laboratory; LLNL = Lawrence Livermore National Laboratory;
MCO = multicanister overpack.

Source: Attachment D

Containment failure probabilities due to other physical impact conditions, equivalent to drops,
are listed in Table 6.3-3. These probabilities were modeled by Lawrence Livermore National
Laboratory (LLNL) using FEA, resulting in prediction of failure probabilities of <1.0 x 10-8.
Again, additional conservatism was incorporated by using a failure probability of 1.0 x 10-5 for
most of these events. The side impact event was not adjusted from the LLNL result of
< 1.0 x 10-8 because of the very low velocities involved. A comparison of the strains induced by
drops and slow speed, side impacts indicates significantly lower strains for the low velocity
impacts.

156 November 2008 |



Initial Handling Facility Reliability and 51A-PSA-IH00-00200-000-00B |
Event Sequence Categorization Analysis

Table 6.3-3. Failure Probabilities Due to Miscellaneous Events

Event Failure Probability Note
Derail 1.0 x 10° LLNL, adjusted, analogous to 6, 3° from horizontal
Rollover 1.0 x 10° LLNL, adjusted, analogous to 6, 3° from horizontal
Drop on 1.0 x10° LLNL, adjusted
10-metric-ton load onto container
Tipover 1.0 x 10° LLNL, adjusted, analogous to
13.1-foot drop plus slap-down
Side Impact from collision with 1.0 x 10-8 Or value for low speed collision, whichever is greater
rigid surface (Table 6.3-4)
Crane moving 20 ft/min
Tilt down/Up 1.0 x 107> LLNL, adjusted; Bounded by slap-down

NOTE: LLNL = Lawrence Livermore National Laboratory.

Source: Attachment D

Table 6.3-4 shows failure probabilities for various collision events for various containers as a
function of impact speed. For each of the events, the collision speed, whether in mph or ft/min is
converted to feet per second (fps), then to an equivalent drop height in feet. The drop heights are
very small compared with the drop heights for the modeled situations summarized in
Table 6.3-2. The damage to a container, expressed in terms of strain, is roughly proportional to
the impact energy, which is proportional to the drop height, as is readily seen from the following:

Energy from drop = 8" < 'S and M8 therefore, 5 <M where s = strain, I = local
force on container from drop, m = mass of container, # = drop height, and g =
acceleration of gravity.

For drop heights other than those for the modeled situations presented in Table 6.3-2, failure
probabilities can be estimated by shifting capacity curve to match the conservative failure
probabilities listed in Table 6.3-2. The mean failure drop height, H,, is found so that the
probability of failure, P, is the value listed in Table 6.3-2 for the drop height, H; listed in
Table 6.3-2.

: H/ —1
H
P = [N@dt and x=——"—

cor (Eq. 17)
where
P = probability of failure for container dropped from height H,
N(t) = standard normal distribution with mean of zero and standard deviation of one
t = variable of integration
H,; = modeled drop height for which the failure probability has been determined

157 November2008 |



Initial Handling Facility Reliability and 51A-PSA-IH00-00200-000-00B |
Event Sequence Categorization Analysis

H, = median failure drop height of the failure drop height distribution such that the
failure probability at the modeled drop height, H,, is P

COV = coefficient of variation = ratio of standard deviation to mean for strain capacity
distribution, applied here to stress capacity or true tensile strength

The probabilities of failure for the collision cases listed in Table 6.3-4 are then determined using
the above formula with H,, determined above and with A, being the drop height corresponding to
the collision speed as listed in Table 6.3-4.
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Table 6.3-4. Failure Probabilities for Collision Events and Two-Blocking

Failure Probabilities for Various Container Types
High-Level

Collision Velocity | Equivalent Drop | Transportation Waste Radioactive

Scenario Speed (ft/sec)’ Height (ft)b Cask Canister Package MCO Waste
Railcar 2.5 mph 3.67 0.21 1.00E-08 - - - -
Truck Trailer 2.5 mph 3.67 0.21 1.00E-08 - - - -
Crane 20 ft/min 0.33 0.00 1.00E-08 - - - -
CTT 10 ft/min 0.17 0.00 1.00E-08 1.00E-08 - 1.00E-08 1.00E-08
ST 2.5 mph 3.67 0.21 - 1.00E-08 - 1.00E-08 1.00E-08
WPTT 40 ft/min 0.67 0.01 - 1.00E-08 1.00E-08 1.00E-08 1.00E-08
WP (in TEV) 1.7 mph 2.49 0.10 - - 1.00E-08 - -
CTM 20 ft/min 0.33 0.00 - 1.00E-08 - 1.00E-08 1.00E-08
CTM 40 ft/min 0.67 0.01 - 1.00E-08 - 1.00E-08 1.00E-08
Two-blocking - - - 1.00E-04 1.00E-05 - 1.00E+00 1.40E-02

NOTE: ®Conversions from the previous column are as follows. From speed in mph: multiply by 5280/3600. From speed in ft / min:
divide by 60.
bCalculated as follows based on constant acceleration due to gravity (no air resistance): v2 /(2 x 32.2 ft / sec2), where v is the
velocity in ft / sec. Values are rounded to the nearest hundredth of a ft. Values that are less than 0.005 are reported as 0.00.

CTM = canister transfer machine; CTT = cask transfer trolley, DPC = dual-purpose canister; DSTD = DOE standardized
canister; ft = feet; MCO = multicanister overpack; min = minutes; mph = miles per hour; sec = seconds; ST = site transporter;
TAD = transportation, aging, and disposal; TEV = transport and emplacement vehicle; WP =waste package;

WPTT = waste package transfer trolley.

Source: Original
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Two-blocking events are also included in Table 6.3-4. The two-blocking events for the
transportation cask and representative canister were modeled by finite element analysis and
included in Tables D1.2-4 (case T.IC 1c) and D1.2-3 (case D.IC 1b). For both of these cases,
failure probabilities of < 1 x 10 are listed, and 1 x 10~ is used as before. The failure
probability for the two-blocking drop height of 30 feet for the high level waste was determined in
Attachment D, Section D1.3. For the MCO, a failure probability of 9 x 10 was determined for
a drop height of 23 feet (Attachment D, Table D1.2-7). The MCO is assumed to fail when
dropped 40 feet.

The CTM, which lifts canisters, is designed such that drops from the height associated with two-
blocking is very low probability and no higher than drops from normal operation. The design
features that ensure this are: slide gate closure and two levels of shut-off switches as the normal
lift height is exceeded, and a tension relief device that prevents over tensioning of hoist cables if
the two-block height is reached. Transportation cask handling cranes are also equipped with the
shut-off switches and the tension relief device.

During transfers by a CTM, a shear-type structural challenge was identified as a potential
initiating event. This challenge would be caused, for example, by the spurious movement of the
CTT from which the canister is extracted, before the canister is fully lifted inside the CTM shield
bell. A bounding value of one is selected for the probability of failure of the transferred canister.
This conservative estimate is used because the structural response of a canister to a shear-type
structural challenge was not evaluated and its probability cannot be inferred from comparison
with other structural challenges to the canister.

6.3.2.3 Probability of Canister Failure in a Fire

In addition to passive equipment failures as a result of structural loads, passive failures can also
occur as a result of thermal loads such as exposure to fires or abnormal environmental
conditions, for example, loss of HVAC cooling. The PCSA evaluates the probability of loss of
containment (breach) due to a fire for several types of waste form containers, including:
transportation casks containing uncanistered SNF assemblies, and canisters representative of
TAD canisters, DPCs, DOE standardized canisters, HLW canisters, and naval SNF canisters.

The methods for analyzing thermally-induced passive failures are discussed in Section 4.3.2.2,
and detailed in Attachment D. In summary, the probability of failure of a waste form container
as a result of a fire is evaluated by comparing the demand upon a container (which represents the
thermal challenges of the fire vis-a-vis the container), with the capacity of the container (which
represents the variability in the temperature at which failure would occur). The demand upon the
container is controlled by the fire duration and temperature, because these factors control the
amount of energy that the fire could transfer to the container.

In response to a fire, the temperature of the waste form container under consideration increases
as a function of the fire duration. The maximum temperature is calculated using a heat transfer
model that is simplified to allow a probabilistic analysis to be performed that accounts for the
variability of key parameters. The model accounts for radiative and convective heat transfers
from the fire, and also for the decay heat from the waste form inside a container. The
temperature evolution of waste form containers is analyzed based on a simplified geometry with
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a wall thickness that, for the range of waste form containers of interest in the PCSA, is
representative or conservatively small. Specifically, two characteristic canister wall thicknesses
are modeled: 0.5 inches, characteristic of some DPCs and other waste canisters; and 1.0 inches,
the anticipated thickness of TAD canisters and naval SNF canisters. The wall thickness of a
container is an important parameter that governs both container heating and failure. Other
conservative and realistic modeling approaches are introduced in the heat transfer model, as
appropriate. For example, fires are conservatively considered to engulf a container, regardless of
the fact that a fire at the GROA may simply be in the same room as a container. When handled,
TAD canisters, DPCs, DOE standardized canisters, HLW canisters and naval SNF canisters are
enclosed within another SSC, for example a transportation cask, the shielded bell of a canister
transfer machine, or a waste package. Therefore, a fire does not directly impinge on such
canisters. In contrast, the external surface of a transportation cask containing uncanistered SNF
may be impinged upon directly by the flames of the fire.

Accounting for the uncertainty of the key parameters of the fires and the heat transfer model, the
maximum temperature reached by a waste form container, which represents the demand upon the
container due to a fire, is characterized with a probability distribution. The distribution is
obtained through Monte Carlo simulations.

To determine whether the temperature reached by a waste form container is sufficient to cause
the container to fail, the fire fragility distribution curve for the container is evaluated. In the
PCSA, this curve is expressed as the probability of breach of the container as a function of its
temperature. Two failure modes are considered for a container that is subjected to a thermal
challenge: creep-induced failure and limit load failure. Creep, the plastic deformation that takes
place when a material is held at high temperature for an extended period under tensile load, is
possible for long duration fires. Limit load failure corresponds to situations where the load
exerted on a material exceeds its structural strength. This failure mode is considered because the
strength of a container decreases as its temperature increases. The variability of the key
parameters that can lead to a creep-induced failure or limit load failure is modeled with
probability distributions. Monte Carlo simulations are then carried out to produce the fire
fragility distribution curve for a container.

The probability of a waste form container losing its containment function as a result of a fire is
calculated by running numerous Monte Carlo simulations in which the temperature reached by
the container, sampled from the probability distribution representing the demand on the
container, is compared to the sampled failure temperature from the fragility curve. The model
counts the simulation result as a failure if the container temperature exceeds the failure
temperature.  Statistics based upon the number of recorded failures in the total number of
simulations are used to estimate the mean of the canister failure probability.

Table 6.3-5 shows the calculated mean and standard deviation for the failure probability of a
canister in the following configurations: a canister in a transportation cask, a canister in a waste
package, and a canister in a shielded bell.
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Table 6.3-5.  Summary of Canister Failure Probabilities in Fire

Failure Probability
Configurationb Mean Standard Deviation
Thin-Walledc Canister in a Waste Package® 3.2 x 10* 57 x10°
Thick-Walled® Canister in a Waste Package® 1.0 x 10 2.3 %407
Thin-Walled Canister in a Transport Cask 2.0x10° 1.4 x10°
Thick-Walled Canister in a Transport Cask 1.0 x 10° 1.0 x 10°
Thin-Walled Canister in a Shielded Bell 1.4 x 10" 2.6x10°
Thick-Walled Canister in a Shielded Bell 9.0 x 10° 1.7 x 10°

NOTE: ®Forthe 5-DHLW/DOE SNF waste package, this probability applies only to the DOE HLW canisters
located on the periphery of the waste package. The DOE SNF canister in the center of the waste
package would not be heated appreciably by the fire.

bConfigurations not addressed in this table include, any canister in a waste package that is inside the
transfer trolley or any canister inside an aging overpack. In these configurations, the canister is
protected from the fire by the massive steel transfer trolley or by the massive concrete overpack.
Calculations have shown that the temperatures experienced by the canister in these configurations
are well below the canister failure temperature, so that failures for these configurations can be
screened. For conservatism, a screening conditional probability of 1 x 10 could be used.

°Naval SNF canisters are modeled as thick walled. Other canisters are modeled as thin walled.
Source: Attachment D, Table D2.1-9

Note that, no failure probability is provided for a bare canister configuration. The reason for this
is that the canister is outside of a waste package or cask for only a short time. During that time,
the canister is usually inside the shielded bell of the CTM. The preceding analysis addressed a
fire outside the shielded bell. When in that configuration, the canister is shielded from the direct
effects of the fire. A fire inside the shielded bell, which could directly heat the canister, is not
considered to be credible for two reasons. First, the hydraulic fluid used in the CTM equipment
is non-flammable and no other combustible material could be present inside the bell to cause a
fire. Second, the annular gap between the canister and the bell is only 3 inches wide, but is
approximately 27 feet long. Given this configuration, it is unlikely that there would be sufficient
inflow of air to sustain a large fire that could heat a significant portion of the canister wall.
There may be sufficient inflow to sustain a localized fire, but such a fire would not be adequate
to heat the canister to failure.

The canister is also outside of a cask, waste package, or shielded bell as it is being moved from a
cask into the shielded bell or from the shielded bell into a waste package. The time during which
the canister would be in this configuration is extremely short, a matter of minutes, so a fire that
occurs during this time is extremely unlikely. In addition, because the gap between the top of the
waste package or cask and ceiling of the transfer cell is generally much shorter than the height of
the canister, only a small portion of the canister surface would be exposed to the fire.
Furthermore, this exposure would only be for the short time that the canister was in motion.

For these reasons, failure of a bare canister was not considered credible and is not explicitly
modeled in the PCSA.
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6.3.2.4 Probability of Loss of Containment from Heatup

In addition to fire-related passive failures, the PCSA considered other passive equipment failures
due to abnormal thermal conditions. The thermal event of greatest concern for the surface
facilities is loss of HVAC cooling. If HVAC cooling is lost, the ambient temperature in the
facility will increase. This increase is particularly significant for relatively small enclosures such
as the transfer cells.

A series of bounding calculations was performed to determine the maximum temperature that
could be reached by a canister following loss of HVAC cooling (Ref. 2.2.14). These
calculations consider a range of decay heat levels and a loss of cooling for 30 days, which is
consistent with NUREG-0800, Section 9.2.5 (Ref. 2.2.63). These analyses indicate that the
canister temperature would remain well below 500°C (773°K) (Ref. 2.2.14). This temperature is
hundreds of degrees below the temperature at which the canister would fail (Figure D.2.1-4
Attachment D). For that reason, canister failure due to a loss of HVAC is physically unrealizable
and considered Beyond Category 2.

6.3.2.5 Probability of Loss/Degradation of Shielding

Loss or degradation of shielding probabilities are summarized in Table 6.3-6. Some of the items
discussed in this section and listed in Table 6.3-6 are not used in the IHF, such as aging
overpacks and the TEV. However, there are included in this section at drop heights
characteristic of crane operations.

Shielding of a waste form that is being transported inside the GROA is accomplished by several
types of shielded containers, including: transportation casks, shielded transfer casks, aging
overpacks, shielded components of a WPTT, and shielded components of a TEV. In addition to
a shielding function, sealed transportation casks and shielded transfer casks exert a containment
function.

A structural challenge may cause shielding degradation or shielding loss. Loss of shielding
occurs when an SSC fails in a manner that leaves a direct path for radiation to stream, for
example as a result of a breach. Degradation of shielding occurs when a shielding SSC is not
breached but its shielding function is degraded. In the PCSA, a shielding degradation probability
after a structural challenge is derived for those transportation casks that employ lead for
shielding. Finite-element analyses on the behavior of transportation casks subjected to impacts
associated with various collision speeds, reported in Reexamination of Spent Fuel Shipment Risk
Estimates. NUREG/CR-6672 (Ref. 2.2.76152476), indicate that lead slumping after an end
impact could result in a reduction of shielding; transportation casks without lead are not
susceptible to such shielding degradation. This information is used in Attachment D to derive
the shielding degradation probability of a transportation cask at drop heights characteristic of
crane operations. The distribution is developed for impacts on surfaces made of concrete, which
compare to the surfaces onto which drops could occur at the GROA. No impact limiter 1s relied
upon to limit the severity of the impact. Conservatively, the distribution is applied to
transportation casks and also shielded transfer casks, regardless of whether or not they use lead
for shielding. Thus, for containers that have both a containment and shielding function, the
PCSA considers a probability of containment failure (which is considered to result in a
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concurrent loss of shielding), and also a probability of shielding degradation (which is associated
with those structural challenges that are not sufficiently severe to cause loss of containment).
Table 6.3-6 displays the resulting shielding degradation probabilities for transportation casks and
shielded transfer casks after a structural challenge. Given that there is significant conservatism
in the calculation of strain and the uncertainty associated with the fragility (strength), the
resulting estimates include uncertainties and are considered conservative

Shielding loss is considered to potentially affect an aging overpack subjected to a structural
challenge, if the waste form container inside does not breach. Given the robustness of aging
overpacks, a shielding loss after a 3-ft drop height is calculated to have a probability of 5 x 10-6
per aging overpack impact, based upon the judgment that this probability may be conservatively
related to but lower than the probability of breach of an unprotected waste form container inside
the aging overpack (Attachment D). If the structural challenge is sufficiently severe to cause the
loss of containment (breach) of the waste form container inside the aging overpack, the loss of
the aging overpack shielding function is considered guaranteed to occur.

A CTM provides shielding with the shield bell, shield skirt, and associated slide gates. Also, the
CTM is surrounded by shield walls and doors, which are unaffected by structural challenges
resulting from internal random initiating events. Therefore, such challenges leave the shielding
function intact.

A WPTT that transports a waste package is considered to lose its shielding function, if it is
subjected to a structural challenge sufficiently severe to cause the breach of the sealed waste
package, or, when the waste package is not yet sealed, the breach of one or more canisters inside,
as applicable. Conversely, if the structural challenge is not sufficiently severe to cause a canister
or waste package breach, it is postulated to also be sufficiently mild to leave the shielding
function intact.

Similarly, a TEV that transports a waste package is considered to lose its shielding function if it
is subjected to a structural challenge sufficiently severe to cause the breach of the waste package.
Conversely, if the structural challenge is not sufficiently severe to cause a waste package breach,
it is postulated to also be sufficiently mild to leave the shielding function of the TEV intact

The PCSA treats the degradation or loss of shielding of an SSC due to a thermal challenge as
described in the following paragraphs:

If the thermal challenge causes the loss of containment (breach) of a canister, the SSC that
provides shielding and in which the canister is enclosed is considered to have lost its shielding
capability. The SSC providing shielding may be, for example, a WPTT. A transportation cask
containing uncanistered SNF is also considered to have lost its shielding if it has lost its
containment function.

If the thermal challenge is not sufficiently severe to cause a loss of containment function, it is
nevertheless postulated that it will cause shielding loss of the transportation cask, shielded
transfer cask, canister transfer machine, cask transfer trolley, waste package transfer trolley, or
TEV affected by the thermal challenge and in which the waste form container is enclosed. This
is because the neutron shield on these SSCs is made of a polymer which is not anticipated to
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withstand a fire without failing. Note, however, that the degradation of gamma shielding of most
SSCs is unlikely to be affected by a credible fire.

Although credible fires could result in the lead melting in a lead-sandwich transportation cask,
there is no way to displace the lead, unless the fire is accompanied by a puncture or rupture of
the outer steel wall of the cask. Preliminary calculations were unable to disprove the possibility
of hydraulic failure of the steel encasing due to the thermal expansion of molten lead, so loss of
gamma shielding for steel-lead-steel transportation casks engulfed in fire is postulated.
Conservatively, in the PCSA, transportation casks and shielded transfer casks subjected to a fire
are postulated to lose their shielding function with a probability of 1, regardless or whether or not
they use lead for shielding.

Aging overpacks made of concrete are not anticipated to lose their shielding function as a
consequence of a fire because the type of concrete used for aging overpacks is not sensitive to
spallation. In addition, it is likely that the aging overpacks will have an outer steel liner. For
these reasons, a loss of aging overpack shielding in a fire has been screened from consideration
in the PCSA.

Table 6.3-6. Probabilities of Degradation or Loss of Shielding

Event Probability Note

Sealed transportation cask and 1 %407 Attachment D.
shielded transfer casks shielding
degradation after structural challenge

Aging overpack shielding loss after 5x10° Attachment D.
structural challenge
CTM shielding loss after structural 0 Structural challenges sufficiently mild to leave the
challenge shielding function intact. |
WPTT shielding loss after structural 0 Structural challenges sufficiently mild to leave the
challenge shielding function intact. |
TEV shielding loss (shield end) 0 Structural challenges sufficiently mild to leave the
shielding function intact. |
Shielding loss by fire for waste forms 1 Lead shielding could potentially expand and degrade.
in transportation casks or shielded This probability is conservatively applied to
transfer casks transportation casks and STCs that do not use lead for
shielding.
Shielding loss by fire for aging 0 Type of concrete used for aging overpacks is not
overpacks, CTM shield bell, and sensitive to spallation; Uranium used in CTM shield
WPTT shielding bell and WPTT shielding does not lose its shielding

function as a result of a fire.

NOTE: CTM = canister transfer machine; TEV = transport and emplacement vehicle; WPTT = waste
package transfer trolley.

Source: Attachment D, Table D3.4-1
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6.3.2.6 Probability of Other Fire-Related Passive Failures

In addition to the canisters, other passive equipment could fail as a result of a fire. For the
PCSA, only failures that would result in a radionuclide release or radiation exposure are
considered.

6.3.2.7 Application to Event Sequence Models

Table 6.3-7 summarizes passive failure events needed for the event sequence modeling. The
values are either specifically developed in Attachment D, or are values from bounding events.
Probabilities for some other events were obtained by extrapolation from developed probabilities
as described in this section or in Attachment D. The derivation of all passive failure probabilities
is described in Attachment D and shown in PEFA Chart.xls included in Attachment H.

It should be noted that Table 6.3-7 addresses all passive event failures for the various waste form
configurations. Table 6.3-8 identifies the specific passive failure basic events used in event
sequence modeling and quantification for the IHF. The probability of each basic event is based
on one of the values presented in Tables 6.3-2 through 6.3-7.

6.3.3 Miscellaneous Data

Split fractions for specific fire scenarios are derived from the exposure frequencies detailed in
Section 6.5 and Attachment F. Table 6.3-9 identifies the frequency associated with a waste type
in a specific configuration and location with or without diesel fuel present.

Table 6.3-10 provides details on how specific residence time fractions were developed for the
IHF fire event sequence analysis. The formulas use the index notation in Table 6.3-9. For
example, index A1 represents the HLW waste package present in the Positioning/Closure Room
over the entire preclosure period. Index A2 represents a naval waste package present in the room
over the preclosure period.

Data that is not defined as Active Component Reliability Data (Section 6.3.1) or Passive
Equipment Failure Data (Section 6.3.2), but are used in the reliability analysis for this facility are
listed in the Table 6.3-11.
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Table 6.3-7. Summary of Passive Event
Failure Probabilities

Container
vertical drop Container Container 6-foot 2.5 mph
from normal 30-foot 45-foot Horizontal 2.5 mph Flat | Localized side 9 mph Flat 2.5 mph end- | 9 mph end- Slapdown
10 T dropped operating vertical vertical Drop, side impact/ impact/ side impact/ to-end to-end (bounds tip Thin-Walled Thick-Walled
on container height drop drop Rollover collision collision collision Collision Collision over) Canister Fire Canister Fire
Loss of Containment
Canister in Transport 1.E-05 1.E-05 1.E-05 N/A 1.E-05 1.E-08 1.E-08 1.E-08 1.E-08 1.E-08 1.E-05 2.E-06 1.E-06
Cask
Transport Cask with 1.E-05 1.E-05 1.E-05 N/A 1.E-05 1.E-08 1.E-08 1.E-08 1.E-08 1.E-08 1.E-05 5E-02' 6.E-032
Bare Fuel
Canister 1.E-05 1.E-05 1.E-05 1.E-05 N/A N/A N/A N/A N/A N/A 1.E-05 N/A N/A
1.E-05 N/A N/A N/A 1.E-05 1.E-08 N/A 1.E-08 1.E-05 1.E-05 No 3.E-04 1.E-04
Waste Package
challenge
Bare MCO N/A 1.E-01 ~1 ~1 N/A N/A N/A N/A N/A N/A N/A N/A N/A
Bare DOE Standard 1.E-05 1.E-05 1.E-05 1.E-05 N/A N/A N/A N/A 1.E-05 1.E-05 N/A N/A N/A
Canister
Bare High Level Waste 3.E-02° 3.E-02 7.E-02 ~1 N/A N/A N/A N/A N/A N/A N/A N/A N/A
Canister in Shield Bell N/A 1.E-05 N/A N/A N/A 1.E-08 N/A N/A N/A N/A N/A 1.E-04 9.E-05
Canister in AO 1.E-05 1.E-05 N/A N/A N/A 1.E-08 1.E-08 1.E-08 N/A N/A 1.E-05 1.E-06 1.E-06
Loss of Shielding
Transport Cask 1.E-05 1.E-05 1.E-05 N/A 1.E-05 1.E-08 1.E-08 1.E-08 1.E-08 1.E-08 1.E-05 =4 ~1
Aging Overpack 1.E-05 5.E-06 N/A N/A 1.E-05 1.E-05 1.E-05 1.E-05 1.E-05 1.E-05 1.E-05 ~0 ~0
TEV, CTM, WPTT No challenge No challenge N/A N/A No No challenge N/A No challenge No challenge No No ~0 ~0
challenge challenge challenge
NOTE: ' Truck cask
% Rail cask
3 Represents passive event failure probabilities for a drop of a HLW canister onto another HLW canister.
N/A = not applicable, no scenarios identified.
Source: Attachment D
167 November 2008 |




Initial Handling Facility Reliability and 51A-PSA-IH00-00200-000-00B |
Event Sequence Categorization Analysis

INTENTIONALLY LEFT BLANK

168 November 2008 |



691

8007 JOQUIDAON

Table 6.3-8. Passive Equipment Failure Basic Events used in IHF Event Sequence Analysis

Basic Event (BE) ID Basic Event Description BE Value Condition
51A-HLW-CAN-FAIL-2BLK Canister Fails from 2-Block Drop 1.00E+00 40-Foot Vertical Drop
51A-HLW-CAN-FAIL-COLL Canister fails from Low Speed Collision 1.000E-08 20 Feet per minute flat side impact/collision
51A-HLW-CAN-FAIL-DERAIL Canister Fails from Derailment 1.000E-05 2.5 mph end-to-end collision
51A-HLW-CAN-FAIL-DROP Canister Fails from Drop 3.000E-02 Canister drop normal height
51A-HLW-CAN-FAIL-DROPIN Canister fails from Drop inside CTM Bell 0.000E+00 Canister Drop from CTM Bell
51A-HLW-CAN-FAIL-DROPON Canister Fails from Object dropped on Canister 3.000E-02 Canister Drops on Canister
51A-HLW-CAN-FAIL-DRPONWP [ Canister fails from Object dropped on WP 0.000E+00 Object Dropped on HLW Canister in WP
51A-HLW-CAN-FAIL-IMPACT Canister Failure from Impact 1.000E+00 HLW Canister Shear

51A-HLW-CAN-FAIL-IN-WP Canister Failure from Fire 3.000E-004 HLW in WP Fail from Fire
51A-HLW-CAN-FAIL-LID Canister Fails from Impact by Lid During Lid Removal 0.000E+00 10-Ton Drop On Canister in TC
51A-HLW-CAN-FAILS-CTM HLW Canister Failure in CTM 1.000E-04 Thin-walled canister fire
51A-HLW-CAN-FAIL-SIMP Canister Fails from Side impact from Shield Door 1.000E+00 Canister in TC; fails if TC fails
51A-HLW-CAN-FAIL-TILT Canister Fails from Pre-Tiltdown 1.000E-05 Tipover
51A-HLW-CANTC-FAIL-COLL Failure of HLW Canister in TC from Collision 1.000E-05 Canister in TC : TC lid unbolted
51A-HLW-CANTC-FAIL-IMP Failure of HLW Canister in TC from Impact 1.000E-05 Canister in TC : TC lid unbolted
51A-HLW-CANWP-FAIL-COLL Canister in WP Fails from Collision 1.000E+00 Canister in WP; fails if WP fails
51A-HLW-CANWP-FAIL-DERAL Canister in WP Fails from Derailment 1.000E+00 Canister in WP; fails if WP fails
51A-HLW-CANWP-FAIL-TILT Canister in WP Fails from Tiltdown 1.000E+00 Canister in WP; fails if WP fails
51A-HLW-CONT-FAIL-IMP HLW Containment Fails from Impact with Shield Door 1.000E-08 Shield doors impact TC
51A-HLW-IMPACT-WP WP Fails from Impact 1.00E-08 Canister in WP; fails if WP fails
51A-HLW-SHIELD-FAIL-COLL WP Shield Fails from Low Speed Collision 0.000E+00 Loss of shielding-low speed collision;
shielding provide by WPTT
51A-HLW-SHIELD-FAIL-TILT WP Shielding fails from Pre-Tiltdown 0.000E+00 Loss of shielding-tipover; shielding provide
by WPTT
51A-HLW-SHLDWP-FAIL-COLL WP Shield Fails from Collision 0.000E+00 WP shielding failure; shielding provide by
WPTT
51A-HLW-SHLDWP-FAIL-TILT WP Shield Fails from Tiltdown 0.000E+00 WP shielding failure; shielding provide by
WPTT
51A-HLW-TCASK-FAIL-COLL HLW TC Failure in Low Speed Collision 1.000E-08 9 mph end-to-end collision; WP sealed
51A-HLW-TCASK-FAIL-DERAL HLW TC Failure in Derailment 1.000E-08 2.5 mph end-to-end collision;: WP sealed
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Table 6.3-8. Passive Equipment Failure Basic Events used in IHF Event Sequence Analysis (Continued)

Basic Event (BE) ID Basic Event Description BE Value Condition
51A-HLW-TCASK-FAIL-ROLL HLW TC Failure in Rollover 1.000E-05 6 ft horizontal drop
51A-HLW-TC-FAIL-2BLK Failure of HLW TC from 2-Block Drop 1.000E-05 30 ft vertical drop
51A-HLW-TC-FAIL-DROP Failure of HLW TC from Drop 1.000E-05 15 ft vertical drop
51A-HLW-TC-FAIL-DROPON Failure of HLW Cask from Object Dropped on Cask 1.000E-05 10 ton drop on TC
51A-HLW-TC-FAIL-SIMP Failure of HLW Cask from Side Impact 1.000E-08 2.5 mph side impactto TC
51A-HLW-TC-FAIL-SPURMOV Failure of HLW Cask from Spurious Movement 1.000E-08 2.5 mph side impactto TC
51A-HLW-TC-FAIL-TIPOVER Failure of HLW Cask from Tipover 1.000E-05 TC tipover
51A-HLW-TC-TIPOVER HLW TC Tipover 1.000E-05 TC tipover
51A-HLW-WP-FAIL-COLLIDE WP Fails from Collision 1.000E-08 2.5 mph flat side collision of WPTT
51A-HLW-WP-FAIL-DERAIL WP Fails from Derailment 1.000E-05 2.5 mph end-to-end collision
51A-HLW-WP-FAILS-DROPON WP Fails from Object dropped on WP 1.000E-05 10-Ton drop on WP
51A-HLW-WP-FAIL-TILT WP Fails from Tiltdown 0.000E+00 WP in WPTT during Tiltdown
51A-HLW-WPSHLD-FAIL-DERL WP Shielding fails from WPTT Derailment 0.000E+00 WP shielding

51A-HLW-WPTT-IMPACT-TEV | WP Fails from Impact 1.000E-005 Canister in WP; fails if WP fails
51A-NVL-CAN-FAIL-2BLK Canister Fails from 2-Block Drop 1.000E-05 40-foot vertical drop
51A-NVL-CAN-FAIL-COLL Canister Fails in Low Speed Collision 1.000E-08 2.5 mph flat side collisions; in CTM
51A-NVL-CAN-FAIL-DERAIL Canister fails from WPTT Derailment 1.000E-05 2.5 mph end-to-end collisions
51A-NVL-CAN-FAIL-DROP Canister Fails from Drop 1.000E-05 15-foot vertical drop
51A-NVL-CAN-FAIL-DROPIN Canister Fails from drop in CTM Bell 0.000E+00 Canister drops in CTM Bell
51A-NVL-CAN-FAIL-DROPON Failure of NVL Canister from Dropped Object 1.000E-05 10-Ton object drops on canister
51A-NVL-CAN-FAIL-DRPONWP Canister fails from Object Dropped on WP 1.000E-05 10-Ton object drops on canister
51A-NVL-CAN-FAIL-IMPACT Canister failure from Impact 1.000E+00 NVL canister in TC; fails if TC fails
51A-NVL-CAN-FAIL-IN-TC Failure of NVL Canisterin TC 1.000E+00 NVL canister in TC; fails if TC fails
51A-NVL-CAN-FAIL-SIMP Canister Fails from Side impact by Slide Gate 1.000E-08 Shear event
51A-NVL-CAN-FAIL-TILT Canister Fails During WPTT Pre-Tiltdown 1.000E-05 Canister tipover in unsealed WP
51A-NVL-CANTC-FAIL-COLL Failure of NVL Canisterin TC from Collision 1.000E-05 Lid unbolted on TC; 2.5 mph collision
51A-NVL-CANTC-FAIL-IMP Failure of NVL Canister in TC from impact 1.000E-05 Lid unbolted on TC; 2.5 mph impact
51A-NVL-CANWP-FAIL-COLL Canister in WP Fails from Collision 1.000E+00 Canister fails if WP Fails
51A-NVL-CANWP-FAIL-DERAL Canister in WP Fails from Derailment 1.000E+00 Canister fails if WP Fails
51A-NVL-CANWP-FAIL-TILT Canister in WP Fails from Tiltdown 1.000E+00 Canister fails if WP Fails
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Table 6.3-8. Passive Equipment Failure Basic Events used in IHF Event Sequence Analysis (Continued)

Basic Event (BE) ID Basic Event Description BE Value Condition
51A-NVL-CONT-FAIL-IMP NVL Containment Fails from Impact into Shield Door 1.000E-08 2.5 mph side impact
51A-NVL-SHIELD-FAIL-COLL WPTT Shield Fails in Low Speed Collision 0.000E+00 2.5 mph collision—shield failure
51A-NVL-SHIELD-FAIL-DERL WPTT Shield Fails During Derailment 0.000E+00 WPTT shielding failure—derailment
51A-NVL-SHIELD-FAIL-TILT WPTT Shield Fails During pre-Tiltdown 0.000E+00 WPTT shielding failure—pretiltdown
51A-NVL-SHLDWP-FAIL-TILT WP Shield Fails from Tiltdown 0.000E+00 WP shielding failure—tiltdown
51A-NVL-TC-FAIL-2-BLOCK NVL Cask Fails from 2-Block Drop 1.000E-05 30-foot vertical drop
51A-NVL-TC-FAIL-COLLIDE NVL Cask Fails in Prime Mover Collision 1.000E-08 9 mph end-to-end collision
51A-NVL-TC-FAIL-DERAIL Failure of NVL Cask from Derailment 1.000E-08 9 mph side impact
51A-NVL-TC-FAIL-DROP Failure of NVL Cask from Dropping 1.000E-05 15-foot vertical drop
51A-NVL-TC-FAIL-DROPON Failure of NVL Cask from Object Dropped on Cask 1.000E-05 10-ton dropon TC
51A-NVL-TC-FAIL-OFFPMCOL NVL Cask Fails from Collision off of Prime Mover 1.000E-08 2.5 localized side impact
51A-NVL-TC-FAIL-SIMP Failure of NVL Cask from Side Impact 1.000E-08 2.5 mph flat side impact
51A-NVL-TC-FAIL-TIP Failure of NVL Cask from Tipover 1.000E-05 TC vertical tipover
51A-NVL-WP-FAIL-COLLIDE WP Fails from Collision 1.000E-05 2.5 mph end-to-end collision
51A-NVL-WP-FAIL-DERAIL WP Fails from Derailment 1.000E-05 2.5 mph end-to-end collision
51A-NVL-WP-FAIL-DROPON WP Fails from Object dropped on WP 1.000E-05 10-ton object dropped on WP
51A-NVL-WP-FAIL-TILT WP Fails from Tiltdown 0.000E+00 WP in WPTT tiltdown
51A-NVL-WPSHLD-FAIL-COLL WP Shield from Collision 0.000E+00 WP in WPTT shielding failure
51A-NVL-WPSHLD-FAIL-DERL WP Shield Fails from Derailment 0.000E+00 WP in WPTT shielding failure
51A-NVL-WPTT-COLLIDE-TEV WP failure due to Collision 1.000E-05 WPTT Collision with TEV
51A-WPSHIELD-FAIL-EXPORT WP Shield Fails During Export 0.000E+00 WP shielding failure
CTM-SHIELDING Shielding associated with CTM 0.000E+00 Canister shielding failure in CTM

Thermal PEFA
51A-HLW-CAN-CONT-PR-FIR Can Failure in WP in Positioning Room 3.000E-04 Thin wall canister
51A-HLW-CAN-CONT-CUR-FIR Fire Fails Can in TC 2.000E-06 Thin wall canister
51A-HLW-CAN-CONT-CTM-FIR Can Failure in CTM 1.000E-004 Thin wall canister
51A-HLW-CAN-CONT-LR-FIR Can Failure in WP in Loading Room 3.000E-04 Thin wall canister
51A-HLWCAN-WP-FAIL-FIRE HLW Canister in WP fails in Fire 3.000E-04 Thin wall canister
51A-HLWCAN-WPTT-FAIL-FIR HLW Canister in WPTT fails in Fire 3.000E-04 Thin wall canister
51A-NVL-CAN-CONT-CTM-FIR Canister Fails in Fire Involving CTM 9.000E-05 Thick wall canister
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Table 6.3-8. Passive Equipment Failure Basic Events used in IHF Event Sequence Analysis (Continued)

Basic Event (BE) ID Basic Event Description BE Value Condition
51A-NVL-CAN-CONT-CTM-FIR NVL Canister in CTM During Facility Fire 9.000E-05 Thick wall canister
51A-NVL-CAN-CONT-CUR-FIR Canister Failure Cask Unloading Room 1.000E-06 Thick wall canister
51A-NVL-CAN-CONT-CUR-FIR NVL Canister in Cask Unloading Room During Fire 1.000E-06 Thick wall canister
51A-NVL-CAN-CONT-LR-FIRE Canister Fails WP Loading Room 1.000E-04 Thick wall canister
51A-NVL-CAN-CONT-PR-FIRE Canister Fails WP Positioning Room 1.000E-04 Thick wall canister
51A-NVLCAN-FAILWP-LOR Canister Fails WP Loadout Room 1.000E-04 Thick wall canister
51A-NVLCAN-FAILWPTT-LOR Localized Fire Threatens WP in WPTT in Loadout 1.000E-04 Thick wall canister

Room
51A-NVL-CAN-FAIL-IN-WP Failure of NVL Canister in Waste Package 1.000E-04 Thick wall canister
51A-NVL-CAN-FAILS-CTM NVL Canister Failure in CTM 9.000E-05 Thick wall canister

NOTE: CTM = canister transfer machine; CTT = cask transfer trolley; DPC = dual-purpose canister; DSTD = DOE standardized canister; ft = feet; HLW =
high-level radioactive waste; MCO = multicanister overpack; min = minutes; mph = miles per hour; NVL = naval; sec = seconds; ST = site

transporter; TAD = transportation, aging, and disposal; TC = transportation cask; TEV = transport and emplacement vehicle; WP =waste package;

WPTT = waste package transfer trolley.

Source: Original
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Table 6.3-9. Fire Analysis for Wastes Types in Specific Configuration

HLW Naval Container
Type or
Location Index 1 2 Location

Positioning/Closure Room (WPTT) A 3.8E-05 3.8E-05 WP
WPTT in Loadout Room B 4.9E-07 4.9E-07 WP
WP in TEV in Loadout Room C 8.8E-08 8.8E-08 WP
On CTT in Unloading Room D 2.2E-08 1.2E-08 TC
WPTT in Loading Room E 1.2E-05 3.5E-07 WP
Vestibule/Preparation Area w/SPM (Diesel 1.5E-07 2.3E-07 TC
Present) F
Preparation Area w/o SPM (No Diesel 9.3E-07 2.0E-06 TC
Present) G
On CTT in Preparation Area H 5.3E-07 1.3E-06 TC
In CTM in Transfer Room I 6.9E-08 8.1E-08 CT™M
Large Fire Threatens TC/NSNF w/SPM = 3.7E-07 TC |
Present (Diesel) J
Large Fire Threatens TC/NSNF w/o SPM = 9.7E-06 TC |
Present (No Diesel) K

- 2.0E-07 CTM |
Large Fire Threatens NSNF in CTM L
Large Fire Threatens NSNF in WP - 5.9E-05 WP |
Large Fire Threatens TC/HLW w/SPM 2.5E-07 ~ TC |
Present (Diesel) N
Large Fire Threatens TC/HLW w/o SPM 5.1E-06 = TC |
Present (No Diesel) @)
Large Fire Threatens HLW in CTM B 1.6E-06 - CTM |
Large Fire Threatens HLW in WP Q 1.0E-04 = WP |

NOTE: CTM = canister transfer machine; CTT = cask transfer trolley; HLW = high-level radioactive
waste; NSNF = naval spent nuclear fuel, SPM = site prime mover; TC = transportation cask;
TEV = transportation emplacement vehicle; WP = waste package; WPTT = waste package

transfer trolley.

Source: Table 6.5-4
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Table 6.3-10.  Split Fractions for Waste Types in Various Configurations
Naval-Localized Fires
Reference
Index for Formula for Split Resultant
Table 6.3-12 Basic Event Identifier Fraction Value
(@) 51A-NVL-SPMRC-DIESEL [(F2)/(F2+G2+H2)] 6.5E-02
(2) 51A-NVL-SPMRC-WODIESEL [(G2+H2)/(F2+G2+H2)] 9.4E-01
3) 51A-PROB-NVLCAN-WPTT-LOR [(B2)/(B2+C2)] 8.5E-01
4 51A-PROB-NVLCAN-WP-LOR [(C2)/(B2+C2)] 1.5E-01
Naval-Large Fire
(5) 51A-NVL-FREQ-DIESEL [(J2)/(J2+K2+L2+M2)] 5.4-03
(6) 51A-NVL-FREQ-NODIESEL [(K2)/(J2+K2+L2+M2)] 1.4E-01
(0] 51A-NVL-LARGE-FIRE-CTM [(L2)/(J2+K2+L2+M2)] 2.9E-03
(8) 51A-NVL-FREQ-WP-FAILS [(M2)/(J2+K2+L2+M2)] 8.5E-01
HLW-Localized Fire
9 51A-HLWSPMRC-DIESEL [(F1)/(F1+G1+H1)] 9.6E-02
(10) 51A-HLWSPMRC-NODIESEL [(G1+HDIE1+G1+H1)] 9.0E-01
(11) 51A-PROB-HLWCAN-WPTT-LOR [(B1)/(B1+C1)] 8.5E-01
(12) 51A-PROB-HLWCAN-WP-LOR [(C1)/(B1+C1)] 1.5E-01
HLW-Large Fire
(13) 51A-HLW-FREQ-WITH DIESEL [(N1)/(N1+O1+P1+Q1)] 2.3E-03
(14) 51A-HLW-FREQ-NO-DIESEL [(O1)/(N1+O1+P1+Q1)] 4.7E-02
(15) 51A-HLW-LARGE-FIRE-CTM [(P1)/(N1+O1+P1+Q1)] 1.5E-02
(16) 51A-HLW-FREQ-WP-FAILS [(Q1)/(N1+O1+P1+Q1)] 9.4E-01
(17) 51A-HLW-FREQ-NODIESEL [(Q1)/(N1+O1+P1+Q1)] 9.4E-01
NOTE: HLW = high-level radioactive waste.

Source: Original
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Table 6.3-11.

Miscellaneous Data Used In the Reliability Analysis

Basic Event (BE)ID

Basic Event Description

BE Value

Bases

References

51A#HLW-TC-LIFTS

Number of Crane Lifts of HLW TCs

1.00E+00

During preparation activities associated
with a HLW TC, there is one lift of a
heavy object such as a lift fixture over
the cask. Therefore, a value of 1 is
assigned to this basic event.

N/A

51A-%-HLW-ON-SPMRC

Percentage of Time HLW is Received on
SPMRC

1.67E-01

600 HLW TCs can be received by rail or
by truck. 100 HLW TCs with multiple
canisters will arrive by railcar and 500
TCs with single canisters will arrive by
truck trailer.

000-PSA-MGRO-
01800-000-00A
(Ref. 2.2.26)

51A-%-HLW-ON-SPMTT

Percentage of Time HLW is Received on
SPMTT

8.33E-01

600 HLW TCs can be received by rail or
by truck. 100 HLW TCs with multiple
canisters will arrive by railcar and 500
TCs with single canisters will arrive by
truck trailer.

000-PSA-MGRO-
01800-000-00A
(Ref. 2.2.26)

51A-CTMOBJLIFTNUMBER-
HLW

Number of Object Lifts

1.00E+00

During canister transfer from a HLW TC
to a WP, the CTM lifts a lid over the
cask. Therefore, a value of 1 is assigned
to this basic event.

N/A

51A-CTMOBJLIFTNUMBER-
NVL

Number of Objects Lifted

1.00E+00

During canister transfer from a Naval TC
to a WP, the CTM lifts a lid over the
cask. Therefore, a value of 1 is assigned
to this basic event.

N/A

51A-DOORFAIL-IMPACT

Shield Door Fails from Impact

0.00E+00

Failure of shield door can not occur as a
result of any collisions within the IHF.

N/A

51A-FIRE-SUPPRESSION

Inadvertent Fire Suppression Actuation

9.30E-07

Fire suppression system inadvertently
activates during normal IHF operations
(no fire).

Section 6.2.2.9

51A-LIFTS-PER-HLW-CAN

Number of Lifts per HLW Canister

1.00E+00

HLW is lifted out of a TC by the CTM and
placed in a WP.

N/A

51A-HLW-FAIL-CAN-DIESEL

Relative Frequency with Diesel Present

2.00E-06

Based on the fire frequency analysis, this
value represents the relative frequency
for a HLW Canister in the Cask Prep
Area with diesel present.

Section 6.5
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Table 6.3-11. Miscellaneous Data Used in the Reliability Analysis (Continued)

Basic Event (BE)ID Basic Event Description BE Value Bases References
51A-HLW-FREQ WITH DIESEL | Relative Frequency with Diesel Present 2.30E-03 Based on the fire frequency analysis, this | Table 6.3-10 (13)
value represents relative frequency an
HLW canister is possibly subjected to a
large facility fire with diesel present.
51A-HLW-FREQ-NO-DIESEL Relative Frequency with no Diesel 4.67E-02 Based on the fire frequency analysis, this | Table 6.3-10 (14)
Present value represents the relative frequency
an HLW canister is possibly subjected to
a large facility fire without diesel present.
51A-HLW-FREQ-WODIESEL Relative Frequency of WP in Large Fire 9.37E-01 Based on the fire frequency analysis, this | Table 6.3-10 (17)
without Diesel value represents the relative frequency a
WP is subject to a possible large facility
fire without diesel present.
51A-HLW-FREQ-WP-FAILS Relative Frequency of WP in Large Fire 9.37E-01 Based on the fire frequency analysis. Table 6.3-10 (16)
This value represents the fraction of time
an HLW WP is in the IHF.
51A-HLW-LARGE-FIRE-CTM Relative Frequency of Large Fire in CTM 1.45E-02 Based on fire frequency analysis. Large | Table 6.3-10 (15)
facility fire threatens HLW canister inside
the CTM.
51A-LIFTS-PER-NVL-CAN Number of Lifts per NVL Canister 1.00E+00 Naval canister is lifted out of a TC by the | N/A
CTM and placed directly into a WP.
51A-LOSS-OFFSITE-PWR Loss of offsite power 2.99E-03 Commercial power reliability requirement | N/A
51A-MODERATOR-ENTERS- Moderator Enters Canister in a Fire 1.00E+00 Water enters canister during facility fire— | Section 6.2.2.7
CAN conservative value assigned.
51A-OBJECTLIFTNUMBER Number of Object Lifts 1.00E+00 Number of crane lifts that could result in N/A
dropping objects on the transpiration
cask.
51A-OIL-MODERATOR Oil Moderator Sources in IHF (Gearbox) 9.00E-05 Crane gearbox leaks oil during normal Section 6.2.2.9.2
IHF operations (no fire) that could
potentially create a moderator source.
51A-OTHER-WATER Water Moderator Sources Other Than 1.40E-03 Other water sources provide moderator Section 6.2.2.9.1
Fire Suppression for canisters such as water pipes or
valves in IHF leak.
51A-PROB-HLWCAN-WP-LOR Probability HLW Canister in WP in 1.51E-01 Based on fire frequency analysis. Fire Table 6.3-10 (12)

Loadout Room

threatens WP with HLW canister in
Loadout room.
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Table 6.3-11. Miscellaneous Data Used in the Reliability Analysis (Continued)

Basic Event (BE)ID

Basic Event Description

BE Value

Bases

References

51A-HLWSPMRC-DIESEL

Fire in Prep Area SPMRC with Diesel

9.61E-02

Based on the fire frequency analysis, this
value represents the failure of the HLW
canister in a Cask Prep Area fire when
diesel is present.

Table 6.3-10 (9)

51A-HLWSPMRC-WODIESEL

Fire in Prep Area SPMRC Without Diesel

9.04E-01

Based on the fire frequency analysis, this
value represents the failure of the HLW
canister in a Cask Prep Area fire when
no diesel is present on the SPMRC.

Table 6.3-10 (10)

51A-PROB-HLWCAN-WPTT-
LOR

Probability HLW Canister in WPTT in
Loadout Room

8.49E-01

Based on fire frequency analysis. Fire
threatens WPTT with HLW canister in
Loadout room.

Table 6.3-10 (11)

51A-NVL-FREQ-DIESEL

Relative Frequency with Diesel Present

5.35E-03

Based on the fire frequency analysis.
Large facility fire when diesel is present
threatens naval cask inside the IHF.

Table 6.3-10 (5)

51A-NVL-FREQ-NO-DIESEL

Relative Frequency without Diesel
Present

1.39E-01

Based on the fire frequency analysis.
Large facility fire when no diesel is
present threatens naval cask inside the
IHF.

Table 6.3-10 (6)

51A-NVL-FREQ-WP-FAILS

Relative Frequency WP Fails due to Fire

8.53E-01

Based on fire frequency analysis. Large
facility fire threatens naval canister inside
the IHF.

Table 6.3-10 (8)

51A-NVL-LARGE-FIRE-CTM

Relative Frequency of Large Fire in CTM

2.91E-03

Based on fire frequency analysis. Large
facility fire threatens naval canister inside
the CTM.

Table 6.3-10 (7)

51A-NVL-SPMRC-WODIESEL

Fire in Preparation Area without Diesel

9.35E-01

Based on Fire frequency analysis. Fire
threatens naval transportation cask after
SPM has left cask preparation room.

Table 6.3-10 (2)

51A-NVL-SPMRC-DIESEL

Fire in Preparation Area SPMRC with
Diesel

6.53E-02

Based on Fire frequency analysis. Fire
threatens naval transportation cask while
SPM is present in cask preparation
room.

Table 6.3-10 (1)

51A-PROB-HLW-WP

Probability of HLW WP Cask in Process

6.00E-01

Probability a HLW canister in WP—
based on 600 of 1000 canisters
processed through IHF over entire
preclosure period.

N/A
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Table 6.3-11. Miscellaneous Data Used in the Reliability Analysis (Continued)

Basic Event (BE)ID Basic Event Description BE Value Bases References
51A-PROB-LEAD Probability of Lead Casks 1.00E+00 The number of leaded TC received by N/A
the IHF is unknown. This value is set to
a value of 1.0 to ensure a conservative
analysis.
51A-PROB-NON-LEAD Probability of Non-Lead Casks 0.00E+00 Since all TCs received by the IHF are N/A
considered as leaded casks, then the
probability of receiving a non-leaded
cask is 0.0.
51A-PROB-NVLCAN-WP-LOR Probability NVL Canister in WP in 1.51E-01 Based on fire frequency analysis. Fire Table 6.3-10 (4)
Loadout Room threatens WP with Naval canister in
Loadout room.
51A-PROB-NVLCAN-WPTT- Probability NVL Canister in WPTT in 8.49E-01 Based on fire frequency analysis. Fire Table 6.3-10 (3)
LOR Loadout Room threatens WPTT with Naval canister in
Loadout room.
51A-PROB-NVL-WP Probability of NVL WP Cask in Process 4.00E-01 Probability a Naval canister in WP. N/A
51A-PWR-LOSS Loss of Power 4.10E-06 Commercial power reliability requirement | N/A
51A-PWR-LOSS-2 Loss of Power 4.10E-06 Commercial power reliability requirement | N/A
51A-RHSLIFTNUMBER-000001 | Number of RHS Lifts 2.00E+00 This value represents the number of lifts | N/A
performed by the remote handling
system during the process of sealing the
WP.
51A-SLIDEGATECLOSES-CAN | Slide Gate Impact Damages Canister 0.00E+00 The port slide gate and the CTM bell Section 6.0
slide gate are designed to operate with a
low-torque motor that prevent crushing a
canister, should the canister be in transit
through the gate.
51A-SPMRC-MILES-IN-IHF Miles SPMRC travels in IHF 4.00E-02 This value represents the number of N/A
miles that the SPMRC will travel in the
IHF during normal operations.
51A- Number of Crane Lifts 1.00E+00 Number of lifts by the 300-ton crane that | N/A
TRANSNSCTTLIFTNUMBER could potentially drop an object on the
TC while the cask is on the CTT.
51A-WPTT-MILES-IN-IHF Miles WPTT travels during transfer 4.00E-02 This value represents the number of N/A

miles that the WPTT will travel in the IHF
during normal operations.
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Table 6.3-11. Miscellaneous Data Used in the Reliability Analysis (Continued)

Basic Event (BE)ID Basic Event Description BE Value Bases References
51A-WELD-DAMAGE Weld Generates Sufficient Heat to 0.00E+00 Welder malfunction during the inner lid or | N/A
Damage Canister outer lid welding. Since the welder can
not generate sufficient heat to damage
the WP, a value of 0.00 is assigned to
the event.
NUM_NVL Number of Naval Casks 4.00E+02 Number of naval TC processed by the 000-PSA-MGRO-
IHF over the preclosure period. 01800-000-00A
(Ref. 2.2.26)
NUMBER-NAVAL-CANISTERS Number of Naval Canisters 4.00E+02 400 naval TC containing a single canister | 000-PSA-MGRO-
will be processed by the IHF over the 01800-000-00A
preclosure period. (Ref. 2.2.26)
NUM-HLW-CAN Number of HLW canisters received at IHF 1.00E+03 There will be 500 single canisters and 000-PSA-MGRO-
over the preclosure period 100 multi-pack HLW TCs containing up 01800-000-00A
to 5 canisters at the IHF for a total of (Ref. 2.2.26)
1000 canisters.
NUM-HLW-CSK Number of HLW casks received during 6.00E+02 The total number of HLW TCs processed | 000-PSA-MGRO-
preclosure period by the IHF over the preclosure period. 01800-000-00A
(Ref. 2.2.26)
NUM-HLW-WP Number of HLW WPs processed over the 2.00E+02 200 HLW WP will be processed by the 000-PSA-MGRO-
preclosure period. IHF over the preclosure period. 01800-000-00A
(Ref. 2.2.26)
NUM-NVL Number of Naval casks received at IHF 4.00E+02 400 naval TCs will be processed over the | 000-PSA-MGRO-
over the preclosure period. preclosure period. 01800-000-00A
(Ref. 2.2.26)
SHIELD-BELL-DROPS- Shield bell drops addressed in general 0.00E+00 Added to the fault trees for N/A
SUBSUM CTM drop Events completeness.
NVL-SHIELDING-FAILS5 Naval Trans Cask Shielding Fails—Drops 1.00E-05 PEFA for naval TC shielding failure for Table 6.3-7
drops.
NVL-SHIELDING-FAILSS8 Naval Trans Cask Shielding Fails— 1.00E-08 PEFA for naval TC shielding failure for Table 6.3-7
Collisions Collisions.
HLW-SHIELDING-FAILS5 HLW Trans Cask Shielding Fails—Drops 1.00E-05 PEFA for HLW TC shielding failure for Table 6.3-7
drops.
HLW-SHIELDING-FAILSS8 HLW Trans Cask Shielding Fails— 1.00E-08 PEFA for HLW TC shielding failure for Table 6.3-7
Collisions collisions.
51A-MOD-FIRE-HLW-NOIMP Moderator Has No Impact on Criticality 0.00E+00 A moderator source has no impact on N/A

for HLW

HLW-—can not criticality. Probability set
to 0.00.
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Table 6.3-11. Miscellaneous Data Used in the Reliability Analysis (Continued)

Basic Event (BE)ID Basic Event Description BE Value Bases References
MOD-NOFIRE-HLW-NOIMP Moderator Has No Criticality Impact on 0.00E+00 A moderator source has no impact on N/A
HLW HLW-—no criticality. Probability set to
0.00.
51A-MODERATOR-ENTERS- Moderator Enters Canister in a Fire 1.000E+00 A moderator source enters naval canister | N/A
CAN during a facility fire.
51A-PERCENT-RC-RECEIPT Percentage of time Naval Canister is 1.000E+00 All naval waste packages will arrive at 000-PSA-MGRO-
Received on SPMRC the IHF on the SPMRC. 01800-000-00A
(Ref. 2.2.26)
51A-PERCENT-TT-RECEIPT Percentage of time Naval Canister is 0.000E+00 No Naval waste packages will arrive at 000-PSA-MGRO-

Received on TT

the IHF on the SPMTT.

01800-000-00A
(Ref. 2.2.26)

NOTE: IHF =Initial Handling Facility; CTM = canister transfer machine; CTT = cask transfer trolley; HLW = high-level radioactive waste; SPMRC = site prime
mover railcar; SPMTT = site prime mover truck trailer; RHS = remote handling system; SD = shield doors; TC = transportation cask; WP =waste
package; WPTT = waste package transfer trolley.

Source: Original
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6.4 HUMAN RELIABILITY ANALYSIS

The PCSA has emphasized human reliability analysis because the waste handling processes
include substantial interactions between equipment and operating personnel. If there are human
interactions that are typically associated with the operation, test, calibration, or maintenance of a
certain type of SSC (e.g., drops from a crane when using slings) and this SSC has been treated
using industry-wide data per Attachment C, then human failure events may be implicit in the
reliability data. The analyst is tasked with determining whether that is the case. Otherwise, the
analyst includes explicit identification, qualitative modeling, and quantification of HFEs, as
described in this section. The detailed description of the HRA is presented in Attachment E.

6.4.1 Scope

The scope of the HRA is established in order to focus the analysis on the issues pertinent to the
goals of the overall PCSA. Thus, the scope is as follows:

1. HFEs are only considered if they contribute to a scenario that has the potential to result
in a release of radioactivity, a criticality event, or a radiation exposure to workers.
Such scenarios may include the need for mitigation of radionuclides, for example,
provided by the confinement HVAC system.

2. Pursuant to the above, the following types of HFEs are excluded:
A. HFEs resulting in standard industrial injuries (e.g., falls)

B. HFEs resulting in the release of hazardous nonradioactive materials, regardless of
amount

C. HFEs resulting solely in delays to or losses of process availability, capacity, or
efficiency.

3. The identification of HFEs is restricted to those areas of the facility that handle waste
forms, and only during the times that waste forms are being handled (e.g., HFEs are
not identified for the Cask Preparation Room during the export of empty transportation
casks).

4. The exception to #3 is that system-level HFEs are considered for support systems
(e.g., electrical power for confinement HVAC) when those HFEs could result in a loss
of a safety function related to the occurrence or consequences associated with the
events specified in #1.

5. Post-initiator recovery actions (as defined in Attachment E, Section E5.1.1.1) are not
credited in the analysis; therefore, HFEs associated with them are not considered.

6. In accordance with Section 4.3.10.1 (on boundary conditions of the PCSA), initiating
events associated with conditions introduced in SSCs before they reach the site are
not, by definition of 10 CFR 63.2 (Ref. 2.3.2) within the scope of the PCSA nor, by
extension, within the scope of the HRA.
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6.4.2 Base Case Scenarios

The first step in this analysis is to describe the IHF operations in sufficient detail such that the
human reliability analysts can identify specific deviations that would lead to a radiation release, a
direct exposure or a criticality event. To do this, the THF operations were broken into six
separate operational steps, as depicted in Figure 6.4-1.

Section E6.1 Section E6.2 Section E6.3 Section E6.4 Section E6.5
HFE Group #1: HFE Group #2: HFE Group #3: HFE Group #4: HFE Group #5_ Section E6.6
Waste Receipt and —»| Cask Upending —»| Cask Preparation |—»| CTM Activities: Transfer of a|— WP Assembly a/.7 o —»  HFE Group #6:
Movement into and Removal from and Movement to Canister from a TC to a WP Closure WP Export
Preparation Area Conveyance Unloading Room with the CTM
NOTE: CTM = canister transfer machine; HFE =human failure event; TC = transportation cask; WP = waste

package.

Source: Original

Figure 6.4-1. Initial Handling Facility Operations

The base case scenario for each HFE group represents a realistic description of expected facility,
equipment, and operator behavior for the selected operation. These scenarios are created from
discussions between the human reliability analysts, other PCSA analysts and personnel from
engineering and operations. In addition to a detailed description of the operation itself, these
base case scenarios include a brief description of the initial conditions and relevant equipment
features (e.g., interlocks). The relationship between these HFE groups and the corresponding
PFD nodes and ESDs are mapped in Attachment E, Table E6.0-1.

6.4.3 Identification of Human Failure Events

There are many possible human errors that could occur at YMP the eftects of which might be
significant to safety. Human errors, based upon the three temporal phases used in PRA
modeling, are categorized as follows:

e Pre-initiator HFEs
¢ Human-induced initiator HFEs
e Post-initiator HFEs':

— Non-recovery

— Recovery.

Each of these types of HFEs is defined in Attachment E, Section E5.1.1.1. The PCSA model
was developed and quantified with pre-initiator and human-induced initiator HFEs in the model.
The safety philosophy of waste handling operations is that an operator need not take any action
after an initiating event and there are no actions identified that could exacerbate the
consequences of an initiating event. This stems from the definitions and modeling of initiating
events and subsequent pivotal events as described in Section 6.1 and Attachment A. All

! Terminology common to nuclear power plants refers to post-initiator non-recovery events as Type C events and |
recovery events as Type CR events.
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initiating events are proximal causes of either radionuclide release or direct exposure to
personnel. With respect to the latter, personnel evacuation was not considered in reducing the
frequency of direct exposure but personnel action could cause an initiating event. With respect
to the former, pivotal events address containment integrity, confinement availability, shielding
integrity, and moderator availability that have no post-initiator human interactions. Containment
and shielding integrity are associated only with the physical robustness of the waste containers.
Confinement availability is associated with a continuously operating HVAC and the status of
equipment confinement doors. Human interactions for HVAC are pre-initiator. Human actions
for shielding are associated the with the initiator phase. Moreover, recovery post-initiator HFEs
were not identified and not relied upon to reduce event sequence frequency. Thus, the focus of
the HRA task is to support the other PCSA tasks to identify these two HFE phases.

Pre-Initiator HFEs

Pre-initiators are identified by the system analysts when modeling fault trees during the system
analysis task. Special attention is paid to the possibility that an error can be repeated in similar
redundant components or trains, leading to a human CCF.

Human-Induced Initiator HFEs

Human-induced initiator HFEs are identified through an iterative process whereby the human
reliability analysts, in conjunction with other PCSA analysts and engineering and operations
personnel, meet and discuss the design and operations of the facility and the SSCs in order to
appropriately model the human interface. This iterative process began with the HAZOP
evaluation, the MLD and event sequence development, and the event tree and fault tree
modeling, and it culminated in the preliminary analysis and incorporation of HFEs into the
model. Included in this process is an extensive information collection process where industry
data for potential vulnerabilities and HFE scenarios are reviewed. The following sources were
examined:

o A Survey of Crane Operating Experience at U.S. Nuclear Power Plants from 1968 —
2002, NUREG-1774 (Ref. 2.2.48)

e Control of Heavy Loads at Nuclear Power Plants, NUREG-0612 (Ref. 2.2.58)

e Naval Facilities Engineering Command (NAVFAC) Internet Web Site, Navy Crane
Center. The database includes the following information:

— Naval Crane Center Quarterly Reports (“Crane Corner”) 2001 through 2007

— Naval Crane Center Fiscal Year 2006 Crane Safety Reports (covers fiscal year 2001
through 2006)

— Naval Crane Center Fiscal Year 2006 Audit Report

e DOE Occurrence Reporting and Processing System (ORPS) Internet Web Site,
Operational Experience Summaries (2002 through 2007)
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e Institute of Nuclear Power Operations (INPO) database. The INPO database contains
the following information:

— Licensee event reports
— Equipment Performance and Information Exchange System
— Nuclear Plant Reliability Data System.

o Savannah River Site Human Error Data Base Development for Nonreactor Nuclear
Facilities (U) (Ref. 2.2.11)

e All Scientech/ Licensing Information Service (LIS) data on independent spent fuel
storage installation events (1994 through 2007) and Dry Storage Information Forum
(New Orleans, LA, May 2-3, 2001). This database includes the following information:

— Inspection reports
— Trip reports
— Letters, etc.

HFEs identified include both EOOs and EOCs.

The result of this identification process is a list of HFEs and a description of each HFE scenario,
including system and equipment conditions and any resident or triggered human factor concerns
(e.g., PSFs). This combination of conditions and human factors concerns then becomes the EFC
for a specific HFE. Additions and refinements to these initial EFCs are made during the
preliminary and detailed analyses.

Post-Initiator, Non-Recovery HFEs

Post-initiator, non-recovery HFEs are identified by examining the human contribution to pivotal
events in the event tree analysis. The event sequence analysts, with support from the human
reliability analysts, identify HFEs that represent an operator’s failure to perform the proper
action to mitigate the initiating event and/or the unavailability of automatic mitigation function
as called for in the emergency operating procedures or in accordance with their emergency
response training. This identification includes all actions required, whether in a control room or
locally. Post-initiator EOCs and EOOs are also considered. No post-initiator HFEs were
identified in this analysis.

6.4.4 Preliminary Analysis

A preliminary analysis is performed to allow HRA resources for the detailed analyses to be
focused on only the most risk-significant HFEs. The preliminary analysis includes verification
of the validity of HFEs included in the initial PCSA model, assignment of conservative HEPs to
all HFEs and verification of those probabilities. The actual quantification of preliminary values
is a six-step process that is described in detail in Appendix E.IIl of Attachment E. Once the
preliminary probabilities are assigned, the PCSA model is quantified (initial quantification) to
determine which HFEs require a detailed quantification. HFEs are identified for a detailed
analysis if (1) the HFE is a risk-driver for a dominant sequence, and (2) using the preliminary
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values, an aggregated event sequence is above Category 1 or Category 2 according to 10 CFR
63.111 (Ref. 2.3.2) performance objectives.

In cases where HFEs are completely mitigated by hardware (i.e., interlocks), the HFE is
generally assigned a value of 1.0 unless otherwise noted, and the hardware is modeled explicitly
in the fault tree.

6.4.5 Detailed Analysis

Once preliminary values have been assigned, the model is run, and HFEs are identified for a
detailed analysis if (1) the HFE is a risk-driver for a dominant sequence, and (2) using the
preliminary values, that sequence is Category 1 or Category 2. A dominant sequence is one that
does not meet the performance objectives according to the performance objectives in 10 CFR
63.111 (Ref. 2.3.2). The objective of a detailed analysis is to develop a more realistic HRA and
identify design features to be added that will provide compliance with the aforementioned
regulation. Many of the important to safety features of Section 6.9 were identified during the
HRA. The remaining HFEs retain their assigned preliminary values. For the preliminary
analysis, many of the HFEs are modeled in a simplified form in the event trees and fault trees;
although, for the preliminary analysis, each action is separated as much as possible for the
detailed analysis. This separation is done to ensure that the detailed analysis is thorough and that
the relationship between the system functionality and operations crew is transparent. First an
HFE is broken down into the various scenarios that lead to the failure. Then, each scenario is
further broken down into specific required actions and their applicable procedures, along with
the systems and components that must be operated during performance of each action. Each
action in each scenario has its own unique context, dependencies, and set of PSFs, and each is
quantified independently. The failure probabilities for these unsafe actions are quantified by the
HRA method appropriate to the HFE, its classification (e.g., EOC, EOQO, observation error,
execution error), and the context. For this analysis, several HRA methods were considered, and
the following four methods were selected (Appendix E.IV of Attachment E provides a discussion
of the selection process):

e CREAM (Ref. 2.2.47)

e HEART/NARA (Ref 2.2.81)/(Ref. 2.2.35) THERP with some modifications
(Ref. 2.2.77)

e ATHEANA's expert elicitation approach (Ref. 2.2.62).

For the preliminary analysis, HFEs are modeled at a high level where several subtasks are
combined into a single task so that explicit consideration of dependencies between subtasks is
eliminated. For a detailed assessment, where the various actions that constitute an HFE are
explicitly quantified, dependencies are also explicitly addressed using the basic formulae in
Table 6.4-1 from the THERP method (Ref. 2.2.77), where N is the independently derived HEP.
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Table 6.4-1. Formulae for Addressing HFE Dependencies
Level of Dependence Zero Low Medium High Complete
» . 1+ 19N 1+6N 1+N
Conditional Probability N 1.0
20 7 2

Source: Modified from Handbook of Human Reliability Analysis with Emphasis on Nuclear Power Plant
Applications. NUREG/CR-1278 (Ref. 2.2.77), Table 20-17, p. 20-33

After estimates for HFE probabilities are generated, these results are reviewed by the HRA team
and, in some cases, by knowledgeable operations personnel, as a “sanity check.” Principally,
such checks are used, for example, to compare the probabilities of different HFEs and determine
whether or not these probabilities are consistent with the judgment of experts regarding the
associated operator actions. A review of this type is particularly important for HFE probabilities
that are generated using data from the THERP method (Ref. 2.2.77) since it is difficult to
identify all important PSFs that are appropriate for repository operations. In addition, the HFE
probability estimates are reviewed to ensure that they do not exceed the lower limit of credible
human performance as defined by NARA (Ref. 2.2.35). HFE probabilities produced in this HRA
are mean values; uncertainties are accounted for by applying an error factor to the mean value of
the overall HFE according to the guidelines presented in Section E3.4 of Attachment E.

6.4.6 Human Failure Event Probabilities used in IHF Event Sequences Analysis

The results of the HRA are the HFE probabilities used in the event tree and fault tree
quantification process, which are listed in Table 6.4-2.
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Table 6.4-2. Human Failure Event Probability Summary

Basic
Event
HFE Mean Error Type of

Basic Event Name | HFE Description ESD Group | Probability | Factor Analysis
51A-Liddisplace1- Operator inadvertently displaces 12 3 N/AP N/A Omitted
HFI-NOD cask lid during preparation from

activities analysis
51A- Operator drops cask during cask N/A 8 N/A® N/A Omitted
OpCaskDrop01- preparation activities from
HFI-NOD analysis
51A- Operator inappropriately closes 7 4 1.00E-03 5 Preliminary
OpCICTMGate1- slide or port gate during vertical
HFI-NOD canister movement and

continues lifting
51A-OpCollide001- | Operator causes low-speed 1; 2. 3 2,3 3.00E-03 5 Preliminary
HFI-NOD collision of auxiliary vehicle with 4

RC, TT, or CTT
51A-OpCranelntfr- | Operator causes WP handling 11 6 1.00E-04 10 Preliminary
HFI-NOD crane to interfere with TEV or

WPTT
51A- Operator causes low-speed 5 3 1.00E-03 5 Preliminary
OpCTCollide2-HFI- | collision of CTT during transfer
NOD from preparation station to Cask

Unloading Room
51A- Operator lifts object or canister 7 4 1.0 N/A Preliminary
OpCTMDrInt01- too high with CTM (two-block)
HFI-COD
51A- Operator drops object onto 7 4 4.00E-07 10 Detailed
OpCTMdrop001- canister during CTM operations
HFI-COD
51A- Operator drops canister during 7 4 2.00E-04 10 Detailed
OpCTMdrop002- CTM operations
HFI-COD
51A- Operator moves the CTM while 7 4 4.00E-08 10 Detailed
OpCTMImpact1- canister or object is below or
HFI-COD between levels
51A- Operator causes canister impact 7 4 N/A® N/A Omitted
OpCTMImpact2- with lid during CTM operations from
HFI-COD (HLW) analysis
51A- Operator causes canister impact 7 4 1.0 N/A Preliminary
OpCTMImpact5- with SSC during CTM
HFI-COD operations (all)
51A- Operator causes an impact 1,2, 3, 2,3 3.00E-03 5 Preliminary
OpCTTImpact1- between cask and SSC due to 4
HFI-NOD crane operations
51A- Operator causes direct 12 4 1.0 N/A Preliminary
OpDirExpose1- exposure during CTM activities
HFI-NOD (all waste forms)

187 November 2008 |




Initial Handling Facility Reliability and
Event Sequence Categorization Analysis

51A-PSA-IH00-00200-000-00B |

Table 6.4-2. Human Failure Event Probability Summary (Continued)

Basic
Event
HFE Mean Error Type of

Basic Event Name | HFE Description ESD Group | Probability | Factor Analysis
51A- Operator causes direct 12 4 1.00E-04 10 Preliminary
OpDirExpose2- exposure during CTM activities
HFI-NOD (transfer into a WP)
51A- Operator causes direct 12 6 3.00E-05 10 Detailed
OpDirExpose3- exposure during TEV loading
HFI-NOD
51A-OpFailRstInt- Operator fails to restore 12 4,6 1.00E-02 3 Preliminary
HFI-NOM interlock after maintenance
51A-OpFailSG- Operator fails to close the CTM 12 4 1.00E-3 5 Preliminary
HFI-NOD slide gate before lifting shield

skirt (while the canister is inside

the bell; direct exposure)
51A-OpFLCollide1- | Operator causes high-speed 1,2, 3 2,3 1.0 N/A Preliminary
HFI-NOD collision of auxiliary vehicle with 4

RC, TT, or CTT
51A- Operator causes impact of cask 5 3 N/A® N/A Omitted
Oplmpact0000- during transfer from preparation from
HFI-NOD station to Cask Unloading Room analysis
51A- Operator fails to disconnect air 7 4 1.00E-03 5 Preliminary
OpNoDiscoAir-HFI- | supply from CTT in the Cask
NOD Unloading Room
51A- Operator fails to fully unbolt the 7 4 1.00E-03 5 Preliminary
OpNoUnBolt00- cask lid before moving CTT into
HFI-NOD the Cask Unloading Room

(HLW)
51A- Operator fails to fully unbolt the 7 4 N/A® N/A Omitted
OpNoUnBoltDP- cask lid before moving CTT into from
HFI-NOD the Cask Unloading Room analysis

(naval cask)
51A- Operator inappropriately 12 3 3.00E-04 5 Preliminary
OpNVYShield1- removes nhaval shield ring (direct
HFI-COW exposure)
51A- Operator causes low-speed 1 1 3.00E-03 5 Preliminary
OpRCCollide1-HFI- | collision between RC and facility
NOD SSCs
51A- Operator causes high-speed 1 1 1.0 N/A Preliminary
OpRClIntCol01- collision between RC and facility
HFI-NOD SSCs
51A-OpRCIntCol2- | Operator causes MAP to collide 1 1 1.0 N/A Preliminary
HFI-NOD into RC
51A- Operator closes shield door on 6 OA (1, 1.0 N/A Preliminary
OpSDClose001- waste form in conveyance 3, 6)
HFI-NOD
51A-OpShieldRing- | Operator fails to install WP 12 6 1.00E-04 10 Preliminary
HFI-NOD shield ring in WPTT (direct

exposure)
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Table 6.4-2. Human Failure Event Probability Summary (Continued)

Basic
Event
HFE Mean Error Type of

Basic Event Name | HFE Description ESD Group | Probability | Factor Analysis
51A- Operator causes spurious 1,2, 3, 2,3 1.00E-04 10 Preliminary
OpSpurMove01- movement of CTT in the Cask 4
HFI-NOD Preparation Area
51A- Operator begins WP extraction 11 6 1.00E-03 5 Preliminary
OpTEVDrClosd- before TEV doors open
HFI-NOD
51A- Operator prematurely tilts down 7,8,10 | 4,56 1.0 N/A Preliminary
OpTiltDown01-HFI- | the WPTT
NOD
51A- Operator causes cask to tip over 142 2 1.00E-04 10 Preliminary
OpTipover001-HFI- | during cask upending and
NOD removal
51A- Operator causes cask to tip over 3,4 3 1.00E-04 10 Preliminary
OpTipover002-HFI- | during cask preparation
NOD activities
51A-OpTTCollide1- | Operator causes low-speed 1 1 3.00E-03 5 Preliminary
HFI-NOD collision between TT and facility

SSCs
51A- Operator causes high-speed 1 1 1.0 N/A Preliminary
OpTTIntCol01-HFI- | collision between TT and facility
NOD SSCs
51A-OpTTIntCol2- | Operator causes MAP to collide 1 1 1.0 N/A Preliminary
HFI-NOD into TT
51A-OpTTRollover- | Operator causes rollover of TT 1 1 N/AP N/A Omitted
HFI-NOD from

analysis

51A- Operator causes low-speed 8,10 56 3.00E-03 5 Preliminary
OpWPCollide1- collision of WPTT into SSC
HFI-NOD
51A- Operator causes direct 12 5 1.00E-04 10 Preliminary
OpWPInnerLid- exposure during WP loading
HFI-NOD
51A- Operator prematurely tilts up the 11 6 1.0 N/A Preliminary
OpWPTIltUp01- WPTT
HFI-NOD
51A- Operator causes spurious 7 4 1.00E-03 5 Preliminary
OpWPTTSpur01- movement of WPTT during
HFI-NOD canister loading
Crane drops Operator drops cask or drops 1,2, 3, 23,9, N/A% P n/a Historic

object onto cask during crane 4,91 6 data

operations
Improper WP Operator damages canister or 9 5 N/AP N/A Omitted
closure fails to properly weld the WP from

analysis

Load too heavy Operator causes drop of cask by N/A OA N/A® N/A Omitted

attempting to lift a load that is from

too heavy for the crane analysis
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Table 6.4-2. Human Failure Event Probability Summary (Continued)

Basic
Event
HFE Mean Error Type of

Basic Event Name | HFE Description ESD Group | Probability | Factor Analysis
Moderator Operator introduces moderator N/A OA N/A® N/A Omitted
introduced into into a moderator-controlled area from
moderator- of the IHF analysis
controlled area
RC derailment Operator causes the RC to 1 1 N/A® P N/A Historic

derail data
Spurious Operator causes spurious 7 4 N/A® N/A Omitted
movement of CTT movement of the CTT during from
during CTM CTM activities analysis
activities
TEV Collision Operator causes TEV to collide 11 6 N/A® N/A Omitted

with WP or WPTT from

analysis
WPTT derailment Operator causes WPTT to derail 8, 10 56 N/A% P N/A Historic
data

WPTT uncontrolled | Operator causes an 10 6 N/A® N/A Omitted
tilt-down uncontrolled tilt down of the from

WPTT analysis

NOTE: ®Historical data was used to produce a probability for this HFE — this is not covered as part of the HRA, but
is rather addressed in Attachment C, Section C1.3.

® These HFEs were initially identified, but omitted from analysis for various reasons, including a design
change precluding the human failure, or the failure would require a series of unsafe actions in combination
with mechanical failures, such that the event is no longer credible. See the appropriate HFE group in
Attachment E for a case-by-case justification for these omissions.

CTM = canister transfer machine; CTT = cask transfer trolley; ESD = event sequence diagram; HFE =
human failure event; HLW = high-level radioactive waste; IHF = Initial Handling Facility; MAP = mobile
access platform; N/A = not applicable; OA = over arching (applies to multiple HFE groups); RC = railcar,
SSC = structure, system, or component; SSCs = structures, systems, and components; TEV = transport
and emplacement vehicle; TT = truck trailer; WP = waste package; WPTT = waste package transfer

trolley.

Source: Original (Attachment E, Table E7-1)
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6.5 FIRE INITIATING EVENTS

Attachment F of this document describes the work scope, methodology, and results for the fire
analysis performed as a part of the PCSA. The internal events of the PCSA model are evaluated
with respect to fire initiating events and modified as necessary to address fire-induced failures
that lead to exposures. The list of fire-induced failures included in the model is evaluated as to
fire vulnerability, and fragility analyses are conducted as needed (Section 6.3.2 and
Attachment D).

Fire initiating event frequencies have been calculated for each initiating event identified for the
IHF. Section F5 of Attachment F details the analysis performed to determine these frequencies,
using the methodology described in Section F4 of Attachment F.

6.5.1 Input to Initiating Events

Room and building areas, ignition frequencies, ignition source distributions, propagation
probabilities, and residence fractions are the set of calculated values which contribute to
calculating initiating event frequencies.

Room dimensions (Section F5.2.1 of Attachment F) are utilized to determine individual room
areas and the total building area. The room areas of the IHF are utilized to evaluate the building
ignition frequency. From methodology and equations presented in Section F4.3.1 of
Attachment F, the building ignition frequency over the 50-year facility operation period of
1.35 is obtained for the IHF (Attachment F, Table F5.2-1). The results of this portion of the
analysis are summarized in Table 6.5-1.

As discussed in Sections F4.3.2.1, F5.3, and F5.4 of Attachment F, an industrial building fire can
begin as the result of numerous types of ignition sources, which are grouped into nine categories:

Electrical equipment

HVAC equipment

Mechanical process equipment
Heat-generating process equipment
Torches, welders, and burners
Internal combustion engines

Office and kitchen equipment
Portable and special equipment

No equipment involved.

2P0 ok B s R e i
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Table 6.5-1. Room Areas and Total Ignition Frequency

Area Area
Room (mz) Room (mz)
1001 158 1019 16
1002 502 1020 8
1003 41 1021 10
1200 through 1225 694 1022/24/2024 31
1005 467 1023 184
1006 134 1026 40
1007 172 1027 111
1008 86 2001/2010 218
1009 172 2002 58
1012/1011 1301 2003 307
1013 7 2004 149
1014 18 2005 304
1015/31/30/2009/15 69 2006 220
1016/2016 33 2007 23
1017/2017 61 2008 7
1018/2018 56 — —
Total Area (sg-m) 5.66E+03
Ignition Frequency (per sg-m/yr) 4.79E-06
Ignition Frequency (per yr) 2.71E-02
Ignition Frequency (over 50-year operating life) 1.35E+00

NOTE: m = meter; sq = square; yr = year.
Source: Table F5.2-1 of Attachment F

Each category has a fraction representing the probability that, given an ignition, that category is
the source of the ignition. These fractions are combined with the number of units in each
category to determine the ignition frequency per ignition source. Uncertainty distributions have
been applied to the ignition frequencies, and contribute to the resulting distribution for fire
initiating event frequencies. The number of ignition sources in each category is further divided
by location into specific rooms. Each piece of equipment in a category is defined as one ignition
source, with some exceptions:

e Motor control centers, load centers, and equipment racks contribute an ignition source
for each active vertical cabinet

e An ignition source is counted for each motor over 5 hp for all equipment with motors

¢ A welding ignition source is counted for each hour of operation expected per year
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e The ignition sources for mobile equipment are split between the rooms the equipment
occupies in proportion to the amount of time the equipment will spend in each room

e An ignition source is counted for every square meter in the room for the no equipment
involved category.

The distribution and determination of ignition sources is further discussed in Section F5.4 of
Attachment F, and summarized in Table 6.5-2. Because the no equipment involved category
ignition sources are equal to the square meters values (available in Table 6.5-1), and because
there is no equipment for any of the facilities that falls under the heat-generating process
equipment category (F5.4.4), those categories are not presented in the summary Table 6.5-2.

Table 6.5-2.

Ignition Source Category and Room-by-Room Population

Room

Electrical

HVAC

Mechanical
Equipment

Torches,
Welders,
Burners

Internal
Combustion
Engines

Office/
Kitchen
Equipment

Portable
Equipment

1001

1

1002

95

1003

2

1200 through
1225

1005

12.04

1006

4.88

1007

0.08

1008

1.03

1009

1012/1011

23.97

1013

1015/31/30/200
9/15

1016/2016

1017/2017

1018/2018

1019

1020

1021

1022/24/2024

1023

1026

1027

2001

2002

2003

2004

117
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Table 6.5-2. Ignition Source Category and Room-by-Room Population (Continued)

Torches, Internal Office/
Mechanical Welders, | Combustion Kitchen Portable

Room Electrical HVAC Equipment Burners Engines Equipment | Equipment

2005 1 — 7 — — — 1

2006 1 — — — — — 1

2007 1 — — — — — —

2008 — — — — — — —
TOTAL 137 23 64 542 100 10 20

NOTE: HVAC = heating, ventilation, and air conditioning.

Source: Table F5.5-1 of Attachment F

Propagation probabilities (Section F5.6, Attachment F) are utilized in the analysis to define the
probability of a fire spreading to various points specifically identified as areas in which a waste
form may be vulnerable. Uncertainty distributions have been applied to the propagation
probabilities, and contribute to the resulting distribution for fire initiating even frequencies.

Residence fractions (Section F5.7.1, Attachment F) developed from process throughputs define
the length of time (in minutes), a waste form will be vulnerable in a particular area of the
building and in a particular configuration. The minutes are converted to the fraction of time the
vulnerability is present over the 50-year operating life of the surface facilities, and are
summarized in Table 6.5-3.

6.5.2 Initiating Event Frequencies

The results of the fire initiating event analysis are the fire initiating event frequencies and their
associated distributions, as presented in Table 6.5-4. The frequencies represent the probability,
over the length of the preclosure surface operation period, that a fire will threaten the stated
waste container in the stated location. Initiating event frequencies are divided into two types of
calculations, localized fires and large fires, and are calculated for all locations associated with
waste handling operations and locations from which a fire can spread to a waste handling
operational location. (In Attachment F, these locations are sometimes called vulnerabilities.).
Calculations performed to obtain the initiating event are detailed in Section F5.7 of
Attachment F.

Uncertainty distributions are utilized in the contribution to initiating event frequency calculations
to account statistical uncertainty in the data. Uncertainty distributions utilized for this analysis
are lognormal distribution and normal distribution. The normal distribution can be accurately
represented by a mean and 97.5% value, the lognormal distribution is represented by a median
(50%) and 97.5% value. The mean and median can be inputs to calculate the error factor (EF).
The 97.5 percent value is a figure that represents a point at which only 2.5 percent of all possible
outcomes will vary from the mean more significantly. Three uncertainty distributions were
developed for this analysis, details for which are in Appendices F.II and F.III of Attachment F.

Monte Carlo simulations are performed to determine the mean, median, standard deviation,
variance, minimum, and maximum values of each of the initiating event frequencies based on the
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variance of the contributing data. To accomplish this, the Microsoft Excel add-on package
Crystal Ball™ is used (Attachment F, Sections F5.6 and F5.8). This software requires input of
two parameters (e.g., in the lognormal case, 50% and 97.5% values), and the figures that the
simulation will produce results for (initiating event frequencies). Crystal Ball software allows
probability distributions to be combined per formulas or equations representing initiating event
frequency inputs entered into Excel. The software randomly selects a value from the
possibilities defined by the distribution. This is set within the software to be done 10,000 times
to ensure accurate results. Ten-thousand Monte Carlo trials are performed.

Crystal Ball is run for all of the initiating events, the complete output of which is available in
Appendix VI of Attachment F. In addition to showing the initiating event frequency distribution,
the full output also shows the input distribution for the parameters that are varied, which match
the distributions developed and documented in Appendices F.IT and F.III of Attachment F.

Table 6.5-3. Residence Fractions

Residence
Initiating Event Fraction
Waste Form in WPTT in Loadout Room
WP/Naval SNF in WPTT in Loadout Room 5.8E-06
WP/HLW in WPTT in Loadout Room 5.8E-06
Waste Form in WP in TEV in Loadout Room
WP/Naval SNF in WPTT in TEV in Loadout Room 1.0E-06
WP/HLW in WPTT in TEV in Loadout Room 1.0E-06
Waste Form in Unloading Room
TC/Naval SNF in Unloading Room 3.2E-06
Threatens TC/HLW in Unloading Room 6.0E-06
Waste Form in Positioning and Closure Rooms

WP/Naval SNF in Positioning and Closure Rooms 2.7E-04
WP/HLW in Positioning and Closure Rooms 2.7E-04

Waste Form in Loading Room
WP/Naval SNF in Loading Room 6.2E-06
Threatens WP/HLW in Loading Room 2.0E-04

Waste Form in CTT in Cask Preparation Area
TC/Naval SNF in CTT in Cask Preparation Area 2.3E-05
TC/HLW in CTT in Cask Preparation Area 9.6E-06
Waste Form on Railcar in the Cask Preparation Area w/ SPM (Diesel Present)
TC/Naval SNF on Railcar in the Cask Preparation Area w/ SPM (Diesel Present) 1.8E-06
TC/HLW on Railcar in the Cask Preparation Area w/ SPM (Diesel Present) 1.2E-06
Waste Form on Railcar in the Cask Preparation Area w/o SPM (No Diesel Present)

TC/Naval SNF on Railcar in the Cask Preparation Area w/o SPM (No Diesel 2.0E-5
Present)
TC/HLW on Railcar in the Cask Preparation Area w/o SPM (No Diesel Present) 9.4E-06
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Table 6.5-3. Residence Fractions (Continued)

Residence
Initiating Event Fraction
Waste Form in CTM in Transfer Room
Naval SNF in CTM in Transfer Room 1.3E-06
HLW in CTM in Transfer Room 1.1E-06
Large Fire Residence Categories

TC/Naval SNF w/ SPM (Diesel Present) 1.8E-06
TC/Naval SNF w/o SPM (No Diesel Present) 4.6E-05
Naval SNF in CTM 9.5E-07
Naval SNF in WP 2.8E-04
TC/HLW w/ SPM (Diesel Present) 1.2E-06
TC/HLW w/o SPM (No Diesel Present) 2.4E-05
HLW in CTM 7.4E-06
HLW in WP 4.8E-04

NOTE: CTT = cask transfer trolley; CTM = canister transfer machine; HLW = high-level
radioactive waste; SNF = spent nuclear fuel, SPM = site prime mover; TC =
transportation cask; TEV = transportation emplacement vehicle; WP = waste package;

WPTT = waste package transfer trolley.

Source: Tables F5.7-1 and F5.7-2 of Attachment F

Table 6.5-4. Results from Monte Carlo Simulation of Fire Initiating Event Frequency Distributions

Initiating Event Equipment Mean

Median

97.5%
Value

EF

Type

Localized Fire Threatens Waste Form WPTT
in WPTT in Loadout Room

Localized Fire Threatens WP/NSNF in 4 9E-07
WPTT in Loadout Room

4 .5E-07

1.1E-06

2.1E+00

Lognormal

Localized Fire Threatens WP/HLW in 4 9E-07
WPTT in Loadout Room

4.5E-07

1.1E-06

2.1E+00

Lognormal

Localized Fire Threatens Waste Form TEV
in WP in TEV Loadout Room

Localized Fire Threatens WP/NSNF in 8.8E-08
TEV in Loadout Room

7.9E-08

1.9E-07

2.1E+00

Lognormal

Localized Fire Threatens WP/HLW in 8.8E-08
TEV in Loadout Room

7.9E-08

1.9E-07

2.1E+00

Lognormal

Localized Fire Threatens Waste Form CTT
in Unloading Room

Localized Fire Threatens TC/NSNF in 1.2E-08
Unloading Room

1.1E-08

2.7E-08

2.2E+00

Lognormal

Localized Fire Threatens TC/HLW in 2.2E-08
Unloading Room

2.0E-08

5.1E-08

2.2E+00

Lognormal
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Table 6.5-4. Results from Monte Carlo Simulation of Fire Initiating Event Frequency Distributions

(Continued)

Localized Fire Threatens Waste Form
in Positioning Room

Localized Fire Threatens WP/NSNF in
Positioning Room

Localized Fire Threatens WP/HLW in
Positioning Room

WPTT

3.8E-05

3.4E-05

8.3E-05

2.1E+00

Lognormal

3.8E-05

3.4E-05

8.4E-05

2.1E+00

Lognormal

Localized Fire Threatens Waste Form
in Loading Room

Localized Fire Threatens WP/NSNF in
Loading Room

Localized Fire Threatens WP/HLW in
Loading Room

WPTT

3.5E-07

3.1E-07

8.5E-07

2.3E+00

Lognormal

1.2E-05

1.0E-05

2.8E-05

2.3E+00

Lognormal

Localized Fire Threatens Waste Form
in CTT in Cask Preparation Area

Localized Fire Threatens TC/NSNF in
CTT in Cask Preparation Area

Localized Fire Threatens TC/HLW in
CTT in Cask Preparation Area

CTT

1.3E-06

1.1E-06

3.1E-06

2.3E+00

Lognormal

5.3E-07

4.6E-07

1.3E-06

2.3E+00

Lognormal

Localized Fire Threatens Waste Form
on Railcar in the Cask Preparation
Area w/SPM (Diesel Present)

Localized Fire Threatens TC/NSNF on
railcar in the Cask Preparation Area
w/SPM (diesel present)

Localized Fire Threatens TC/HLW on
railcar in the Cask Preparation Area
w/SPM (diesel present)

RC

2.3E-07

2.1E-07

5.1E-07

2.1E+00

Lognormal

1.5E-07

1.4E-07

3.5E-07

2.1E+00

Lognormal

Localized Fire Threatens Waste Form
on Railcar in the Cask Preparation
Area w/o SPM (No Diesel Present)

Localized Fire Threatens TC/NSNF on
railcar in the Cask Preparation Area
w/o SPM (no diesel present)

Localized fire threatens TC/HLW on
railcar in the Cask Preparation Area
w/o SPM (no diesel present)

RC

2.0E-06

1.8E-06

4.5E-06

2.2E+00

Lognormal

9.3E-07

8.3E-07

2.1E-06

2.2E+00

Lognormal

Localized Fire Threatens Waste Form
in CTM in Transfer Room

Localized Fire Threatens NSNF in
CTM in Transfer Room

Localized Fire Threatens HLW in CTM
in Transfer Room

CT™M

8.1E-08

7.1E-08

1.9E-07

2.3E+00

Lognormal

6.9E-08

6.1E-08

1.7E-07

2.2E+00

Lognormal

Large Fire Threatens TC/NSNF
(Diesel)

3.7E-07

3.3E-07

8.7E-07

2.2E+00

Lognormal

Large Fire Threatens TC/NSNF (No
Diesel)

9.7E-06

8.6E-06

2.3E-05

2.2E+00

Lognormal

Large Fire Threatens NSNF in CTM

2.0E-07

1.8E-07

4.7E-07

2.2E+00

Lognormal
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Table 6.5-4. Results from Monte Carlo Simulation of Fire Initiating Event Frequency Distributions

(Continued)
Large Fire Threatens NSNF in WP — 5.9E-05 | 5.3E-05 | 1.4E-04 | 2.2E+00 | Lognormal
Large Fire Threatens TC/HLW (Diesel) = 2.5E-07 | 2.2E-07 | 5.8E-07 | 2.2E+00 | Lognormal
E?;gzl)Fire Threatens TC/HLW (No s 51E-06 | 4.5E-06 | 1.2E-05 | 2.2E+00 | Lognormal
Large Fire Threatens HLW in CTM — 1.6E-06 | 1.4E-06 | 3.7E-06 | 2.2E+00 | Lognormal
Large Fire Threatens HLW in WP — 1.0E-04 | 9.1E-05 | 2.4E-04 | 2.2E+00 | Lognormal

NOTE: CTT = cask transfer trolley; CTM = canister transfer machine; HLW = high-level radioactive waste;
NSNF = naval spent nuclear fuel; RC = railcar; SPM = site prime mover; TC = transportation cask;
TEV = transport and emplacement vehicle; WP = waste package; WPTT = waste package transfer
trolley.

Source: Table F5.7-6 of Attachment F

Table 6.5-5 provides the fire analysis data for the basic events in this model.
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Table 6.5-5. Basic Events Data Associated with Fire Analysis

Basic Event (BE) ID Basic Event Description BE Value Bases References
51A-HLW-FREQ WITH DIESEL Relative Frequency with Diesel 2.30E-03 | Based on the fire frequency analysis, this value Table 6.3-10 (13)
Present represents relative frequency an HLW canister is
possibly subjected to a large facility fire with
diesel present.
51A-HLW-FREQ-NO-DIESEL Relative Frequency with no 4.67E-02 | Based on the fire frequency analysis, this value Table 6.3-10 (14)
Diesel Present represents the relative frequency an HLW
canister is possibly subjected to a large facility
fire without diesel present.
51A-HLW-FREQ-WODIESEL Relative Frequency of WP in 9.37E-01 Based on the fire frequency analysis, this value Table 6.3-10 (17)
Large Fire without Diesel represents the relative frequency a WP is subject
to a possible large facility fire without diesel
present.
51A-HLW-FREQ-WP-FAILS Relative Frequency of WP in 9.37E-01 Based on the fire frequency analysis. This value | Table 6.3-10 (16)
Large Fire represents the fraction of time an HLW WP is in
the IHF.
51A-HLW-LARGE-FIRE-CTM Relative Frequency of Large Fire 1.45E-02 | Based on fire frequency analysis. Large facility Table 6.3-10 (15)
in CTM fire threatens HLW canister inside the CTM.
51A-PROB-HLWCAN-WP-LOR Probability HLW Canister in WP 1.51E-01 Based on fire frequency analysis. Fire threatens | Table 6.3-10 (12)
in Loadout Room WP with HLW canister in Loadout room.
51A-HLWSPMRC-DIESEL Fire in Prep Area SPMRC with 9.61E-02 | Based on the fire frequency analysis, this value Table 6.3-10 (9)
Diesel represents the failure of the HLW canister in a
Cask Prep Area fire when diesel is present.
51A-HLWSPMRC-WODIESEL Fire in Prep Area SPMRC 9.04E-01 Based on the fire frequency analysis, this value Table 6.3-10 (10)
Without Diesel represents the failure of the HLW canister in a
Cask Prep Area fire when no diesel is present on
the SPMRC.
51A-PROB-HLWCAN-WPTT-LOR [ Probability HLW Canister in 8.49E-01 Based on fire frequency analysis. Fire threatens | Table 6.3-10 (11)
WPTT in Loadout Room WPTT with HLW canister in Loadout room.
51A-NVL-FREQ-DIESEL Relative Frequency with Diesel 5.35E-03 | Based on the fire frequency analysis. Large Table 6.3-10 (5)
Present facility fire when diesel is present threatens naval
cask inside the IHF.
51A-NVL-FREQ-NO-DIESEL Relative Frequency without 1.39E-01 Based on the fire frequency analysis. Large Table 6.3-10 (6)
Diesel Present facility fire when no diesel is present threatens
naval cask inside the IHF.
51A-NVL-FREQ-WP-FAILS Relative Frequency WP Fails 8.53E-01 Based on fire frequency analysis. Large facility Table 6.3-10 (8)

due to Fire

fire threatens naval canister inside the IHF.
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Table 6.5-5 Basic Events Data Associated with Fire Analysis (Continued)

Basic Event (BE) ID Basic Event Description BE Value Bases References
51A-NVL-LARGE-FIRE-CTM Relative Frequency of Large Fire 2.91E-03 | Based on fire frequency analysis. Large facility Table 6.3-10 (7)
in CTM fire threatens naval canister inside the CTM.
51A-NVL-SPMRC-WODIESEL Fire in Preparation Area without 9.35E-01 Based on Fire frequency analysis. Fire threatens | Table 6.3-10 (2)
Diesel naval transportation cask after SPM has left cask
preparation room.
51A-NVL-SPMRC-DIESEL Fire in Preparation Area SPMRC 6.53E-02 | Based on Fire frequency analysis. Fire threatens | Table 6.3-10 (1)
with Diesel naval transportation cask while SPM is present in
cask preparation room.
51A-PROB-NVLCAN-WP-LOR Probability NVL Canister in WP 1.51E-01 Based on fire frequency analysis. Fire threatens | Table 6.3-10 (4)
in Loadout Room WP with Naval canister in Loadout room.
51A-PROB-NVLCAN-WPTT-LOR | Probability NVL Canister in 8.49E-01 Based on fire frequency analysis. Fire threatens | Table 6.3-10 (3)

WPTT in Loadout Room

WPTT with Naval canister in Loadout room.

NOTE:

TC= transportation cask; WP =waste package; WPTT = waste package transfer trolley.

Source: Original

IHF =Initial Handling Facility; CTM = canister transfer machine; HLW = high-level radioactive waste; SPMRC = site prime mover railcar;

SISATRUY UOT)BZII03a1e)) 90Uanbag JusAyg

pue AypIqeney ANfoe SurpueH [emu]

d00-000-00700-00HI-VSd-V1¢§



	[185709]_51A-PSA-IH00-00200-000-00B_Page_0001.pdf
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0002
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0003
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0004
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0005
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0006
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0007
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0008
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0009
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0010
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0011
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0012
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0013
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0014
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0015
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0016
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0017
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0018
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0019
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0020
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0021
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0022
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0023
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0024
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0025
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0026
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0027
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0028
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0029
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0030
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0031
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0032
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0033
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0034
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0035
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0036
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0037
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0038
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0039
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0040
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0041
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0042
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0043
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0044
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0045
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0046
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0047
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0048
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0049
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0050
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0051
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0052
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0053
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0054
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0055
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0056
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0057
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0058
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0059
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0060
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0061
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0062
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0063
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0064
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0065
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0066
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0067
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0068
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0069
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0070
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0071
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0072
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0073
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0074
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0075
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0076
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0077
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0078
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0079
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0080
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0081
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0082
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0083
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0084
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0085
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0086
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0087
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0088
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0089
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0090
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0091
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0092
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0093
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0094
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0095
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0096
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0097
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0098
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0099
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0100
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0101
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0102
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0103
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0104
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0105
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0106
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0107
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0108
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0109
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0110
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0111
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0112
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0113
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0114
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0115
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0116
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0117
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0118
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0119
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0120
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0121
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0122
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0123
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0124
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0125
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0126
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0127
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0128
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0129
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0130
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0131
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0132
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0133
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0134
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0135
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0136
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0137
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0138
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0139
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0140
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0141
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0142
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0143
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0144
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0145
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0146
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0147
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0148
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0149
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0150
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0151
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0152
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0153
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0154
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0155
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0156
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0157
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0158
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0159
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0160
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0161
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0162
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0163
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0164
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0165
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0166
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0167
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0168
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0169
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0170
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0171
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0172
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0173
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0174
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0175
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0176
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0177
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0178
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0179
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0180
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0181
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0182
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0183
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0184
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0185
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0186
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0187
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0188
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0189
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0190
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0191
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0192
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0193
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0194
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0195
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0196
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0197
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0198
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0199
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0200
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0201
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0202
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0203
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0204
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0205
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0206
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0207
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0208
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0209
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0210
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0211
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0212
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0213
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0214
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0215
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0216
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0217
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0218
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0219
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0220
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0221
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0222
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0223
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0224
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0225
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0226
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0227
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0228
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0229
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0230
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0231
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0232
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0233
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0234
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0235
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0236
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0237
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0238
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0239
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0240
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0241
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0242
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0243
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0244
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0245
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0246
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0247
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0248
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0249
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0250
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0251
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0252
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0253
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0254
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0255
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0256
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0257
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0258
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0259
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0260
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0261
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0262
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0263
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0264
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0265
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0266
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0267
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0268
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0269
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0270
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0271
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0272
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0273
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0274
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0275
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0276
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0277
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0278
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0279
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0280
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0281
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0282
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0283
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0284
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0285
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0286
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0287
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0288
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0289
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0290
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0291
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0292
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0293
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0294
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0295
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0296
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0297
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0298
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0299
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0300
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0301
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0302
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0303
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0304
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0305
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0306
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0307
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0308
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0309
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0310
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0311
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0312
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0313
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0314
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0315
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0316
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0317
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0318
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0319
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0320
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0321
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0322
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0323
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0324
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0325
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0326
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0327
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0328
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0329
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0330
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0331
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0332
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0333
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0334
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0335
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0336
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0337
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0338
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0339
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0340
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0341
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0342
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0343
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0344
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0345
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0346
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0347
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0348
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0349
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0350
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0351
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0352
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0353
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0354
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0355
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0356
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0357
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0358
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0359
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0360
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0361
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0362
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0363
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0364
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0365
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0366
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0367
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0368
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0369
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0370
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0371
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0372
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0373
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0374
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0375
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0376
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0377
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0378
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0379
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0380
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0381
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0382
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0383
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0384
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0385
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0386
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0387
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0388
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0389
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0390
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0391
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0392
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0393
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0394
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0395
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0396
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0397
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0398
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0399
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0400
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0401
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0402
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0403
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0404
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0405
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0406
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0407
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0408
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0409
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0410
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0411
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0412
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0413
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0414
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0415
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0416
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0417
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0418
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0419
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0420
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0421
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0422
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0423
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0424
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0425
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0426
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0427
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0428
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0429
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0430
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0431
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0432
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0433
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0434
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0435
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0436
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0437
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0438
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0439
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0440
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0441
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0442
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0443
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0444
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0445
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0446
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0447
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0448
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0449
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0450
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0451
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0452
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0453
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0454
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0455
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0456
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0457
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0458
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0459
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0460
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0461
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0462
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0463
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0464
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0465
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0466
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0467
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0468
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0469
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0470
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0471
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0472
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0473
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0474
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0475
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0476
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0477
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0478
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0479
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0480
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0481
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0482
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0483
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0484
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0485
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0486
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0487
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0488
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0489
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0490
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0491
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0492
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0493
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0494
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0495
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0496
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0497
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0498
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0499
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0500
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0501
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0502
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0503
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0504
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0505
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0506
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0507
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0508
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0509
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0510
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0511
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0512
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0513
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0514
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0515
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0516
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0517
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0518
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0519
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0520
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0521
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0522
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0523
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0524
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0525
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0526
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0527
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0528
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0529
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0530
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0531
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0532
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0533
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0534
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0535
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0536
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0537
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0538
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0539
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0540
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0541
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0542
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0543
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0544
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0545
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0546
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0547
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0548
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0549
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0550
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0551
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0552
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0553
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0554
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0555
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0556
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0557
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0558
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0559
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0560
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0561
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0562
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0563
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0564
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0565
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0566
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0567
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0568
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0569
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0570
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0571
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0572
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0573
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0574
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0575
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0576
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0577
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0578
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0579
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0580
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0581
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0582
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0583
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0584
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0585
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0586
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0587
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0588
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0589
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0590
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0591
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0592
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0593
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0594
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0595
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0596
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0597
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0598
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0599
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0600
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0601
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0602
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0603
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0604
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0605
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0606
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0607
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0608
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0609
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0610
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0611
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0612
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0613
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0614
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0615
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0616
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0617
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0618
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0619
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0620
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0621
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0622
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0623
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0624
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0625
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0626
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0627
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0628
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0629
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0630
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0631
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0632
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0633
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0634
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0635
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0636
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0637
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0638
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0639
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0640
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0641
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0642
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0643
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0644
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0645
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0646
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0647
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0648
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0649
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0650
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0651
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0652
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0653
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0654
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0655
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0656
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0657
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0658
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0659
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0660
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0661
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0662
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0663
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0664
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0665
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0666
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0667
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0668
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0669
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0670
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0671
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0672
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0673
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0674
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0675
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0676
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0677
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0678
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0679
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0680
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0681
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0682
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0683
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0684
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0685
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0686
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0687
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0688
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0689
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0690
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0691
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0692
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0693
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0694
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0695
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0696
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0697
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0698
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0699
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0700
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0701
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0702
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0703
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0704
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0705
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0706
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0707
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0708
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0709
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0710
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0711
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0712
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0713
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0714
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0715
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0716
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0717
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0718
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0719
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0720
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0721
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0722
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0723
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0724
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0725
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0726
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0727
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0728
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0729
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0730
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0731
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0732
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0733
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0734
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0735
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0736
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0737
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0738
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0739
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0740
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0741
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0742
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0743
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0744
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0745
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0746
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0747
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0748
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0749
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0750
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0751
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0752
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0753
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0754
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0755
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0756
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0757
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0758
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0759
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0760
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0761
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0762
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0763
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0764
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0765
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0766
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0767
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0768
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0769
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0770
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0771
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0772
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0773
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0774
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0775
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0776
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0777
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0778
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0779
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0780
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0781
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0782
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0783
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0784
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0785
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0786
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0787
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0788
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0789
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0790
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0791
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0792
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0793
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0794
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0795
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0796
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0797
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0798
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0799
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0800
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0801
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0802
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0803
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0804
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0805
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0806
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0807
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0808
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0809
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0810
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0811
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0812
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0813
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0814
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0815
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0816
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0817
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0818
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0819
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0820
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0821
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0822
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0823
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0824
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0825
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0826
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0827
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0828
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0829
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0830
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0831
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0832
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0833
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0834
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0835
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0836
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0837
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0838
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0839
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0840
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0841
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0842
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0843
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0844
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0845
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0846
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0847
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0848
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0849
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0850
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0851
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0852
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0853
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0854
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0855
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0856
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0857
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0858
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0859
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0860
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0861
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0862
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0863
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0864
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0865
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0866
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0867
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0868
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0869
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0870
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0871
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0872
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0873
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0874
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0875
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0876
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0877
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0878
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0879
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0880
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0881
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0882
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0883
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0884
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0885
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0886
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0887
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0888
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0889
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0890
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0891
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0892
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0893
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0894
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0895
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0896
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0897
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0898
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0899
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0900
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0901
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0902
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0903
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0904
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0905
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0906
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0907
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0908
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0909
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0910
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0911
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0912
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0913
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0914
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0915
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0916
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0917
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0918
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0919
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0920
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0921
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0922
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0923
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0924
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0925
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0926
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0927
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0928
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0929
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0930
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0931
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0932
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0933
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0934
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0935
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0936
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0937
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0938
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0939
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0940
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0941
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0942
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0943
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0944
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0945
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0946
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0947
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0948
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0949
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0950
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0951
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0952
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0953
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0954
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0955
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0956
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0957
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0958
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0959
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0960
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0961
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0962
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0963
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0964
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0965
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0966
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0967
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0968
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0969
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0970
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0971
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0972
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0973
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0974
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0975
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0976
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0977
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0978
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0979
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0980
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0981
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0982
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0983
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0984
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0985
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0986
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0987
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0988
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0989
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0990
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0991
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0992
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0993
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0994
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0995
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0996
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0997
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0998
	[185709]_51A-PSA-IH00-00200-000-00B_Page_0999
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1000
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1001
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1002
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1003
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1004
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1005
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1006
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1007
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1008
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1009
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1010
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1011
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1012
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1013
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1014
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1015
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1016
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1017
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1018
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1019
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1020
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1021
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1022
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1023
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1024
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1025
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1026
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1027
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1028
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1029
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1030
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1031
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1032
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1033
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1034
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1035
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1036
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1037
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1038
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1039
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1040
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1041
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1042
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1043
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1044
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1045
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1046
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1047
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1048
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1049
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1050
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1051
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1052
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1053
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1054
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1055
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1056
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1057
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1058
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1059
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1060
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1061
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1062
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1063
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1064
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1065
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1066
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1067
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1068
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1069
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1070
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1071
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1072
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1073
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1074
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1075
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1076
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1077
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1078
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1079
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1080
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1081
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1082
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1083
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1084
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1085
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1086
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1087
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1088
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1089
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1090
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1091
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1092
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1093
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1094
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1095
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1096
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1097
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1098
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1099
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1100
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1101
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1102
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1103
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1104
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1105
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1106
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1107
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1108
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1109
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1110
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1111
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1112
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1113
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1114
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1115
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1116
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1117
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1118
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1119
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1120
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1121
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1122
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1123
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1124
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1125
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1126
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1127
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1128
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1129
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1130
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1131
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1132
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1133
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1134
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1135
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1136
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1137
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1138
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1139
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1140
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1141
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1142
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1143
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1144
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1145
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1146
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1147
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1148
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1149
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1150
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1151
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1152
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1153
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1154
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1155
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1156
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1157
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1158
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1159
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1160
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1161
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1162
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1163
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1164
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1165
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1166
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1167
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1168
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1169
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1170
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1171
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1172
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1173
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1174
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1175
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1176
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1177
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1178
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1179
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1180
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1181
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1182
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1183
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1184
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1185
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1186
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1187
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1188
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1189
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1190
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1191
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1192
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1193
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1194
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1195
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1196
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1197
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1198
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1199
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1200
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1201
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1202
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1203
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1204
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1205
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1206
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1207
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1208
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1209
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1210
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1211
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1212
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1213
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1214
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1215
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1216
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1217
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1218
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1219
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1220
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1221
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1222
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1223
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1224
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1225
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1226
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1227
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1228
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1229
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1230
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1231
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1232
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1233
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1234
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1235
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1236
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1237
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1238
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1239
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1240
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1241
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1242
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1243
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1244
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1245
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1246
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1247
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1248
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1249
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1250
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1251
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1252
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1253
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1254
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1255
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1256
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1257
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1258
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1259
	[185709]_51A-PSA-IH00-00200-000-00B_Page_1260



