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Nomenclature

This topical report will utilize terminology that describes aspects of the supported technical specification

methodology. In the interest of consistency, the following definitions apply to terms used throughout the
report:

®  Radial: Direction along a line drawn from the center of containment toward the outer
containment wall.

¢  Azimuthal. Direction along a circular line drawn from ice condenser Bay 1 towards Bay 24, or
vice-versa.

® Row: Linear population of ice baskets in the azimuthal direction; there are 216 baskets per row in
an ice bed, with nine rows total.

¢  Column: Linear population of ice baskets in the radial direction; there are nine baskets per
column and nine columns in a bay, with 216 columns total.

® Accuracy. Generic term referring to the ability of a methodology to assess the mass of an ice
basket.

e Error: Statistical term referring to the numerical difference between an actual ice basket mass and
its measured mass.

* Random sample: A sample of ice baskets selected from the parent population of ice baskets in an
ice bed, where each basket in the parent population has the same probability of being selected.

¢ Stratified random sample: A sample of ice baskets selected from a defined sub-population of ice
baskets, where each basket in the sub-population has the same probability of being selected.

¢ Representative sample: A sample of ice baskets intentionally selected from specified areas of the
ice bed population, such that all areas are equally represented.

e Ice mass: The total mass of ice that exists in a population of individual ice baskets, without the
baskets themselves included (i.e., no tare weights).

® Radial Zone: A defined population of ice baskets encompassing all ice baskets in a given row or
TOWS.

e Bay-Zone: A population of ice baskets in a Radial Zone delimited by a given Bay.

e Ice bed: The entire population of ice baskets, ice, and supporting structures in the ice condenser

from the Lower Support Structure up to, but not including, the Intermediate Deck, End Walls, and
Wall Panels.

e Stuck basket. An ice basket that is prevented from being physically lifted, due to either freezing
(to the lattice structure) or mechanical impediment.

e  Obstructed basket: An ice basket that, due to excessive external surface ice or other blockage,
cannot be inspected along its height.
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Alternate Mass Determination Technique: Any methodology employed to assess the mass of an
individual ice basket other than physically lifting the ice basket.

Initial sample: A set of ice baskets chosen at random from a given Radial Zone as a part of the
initial sample grouping for the Ice Mass Technical Specification surveillance requirement.

Expanded sample: An additional set of sample baskets chosen at random from a given Radial
Zone, with the initial sample set removed from the population.

Alternate basket: An ice basket chosen to replace the initial sample basket, when the initial
sample basket is stuck and obstructed.

Mean: The average of a set of ice basket masses.

95% level of confidence (or confidence interval): 95% confidence refers to an interval (x Ib to y
1b, or x Ib or greater) which is calculated based on the number of samples, sample mean, sample
standard deviation, and the confidence level (95% in this case), that aims to predict the actual
mean for the entire population. The interval envelopes the actual mean of the parent population
95% of the time. Of all possible sample populations that could be chosen from the parent
population, 95% of them would result in an interval that contains the actual mean ice basket mass
for the parent population.

Student’s t-test. Statistical procedure used to determine the parent population mean from the
mean of a sample population at a prescribed confidence interval.

Error of the mean: Statistical term that designates the difference between the mean of a sample
population and the mean of the parent population at a prescribed confidence interval.

Random error: A deviation from the actual value which occurs in a non-systematic manner.

Variation of the process: Statistical term that refers to the variation of the actual mass of the
baskets throughout the ice bed.

Variation of the measurement: Statistical term that refers to the variation of the measured mass
of an ice basket due to variations in the measurement technique.

Normality: The degree to which the sample distribution has the attributes of a normal
distribution.

Sampling without replacement: Taking samples from a parent population wherein each basket in
the sample population can appear only once in the sample population. Once a basket is selected
from the parent population, it is removed from the candidate population of baskets for the next
selection and therefore, it may not be selected again for the sample.

TOPICAL REPORT ICUG-001 v
July 2001



Overview

The Ice Condenser Utility Group (ICUG), consisting of members of all domestic ice condenser-owning
utilities (Tennessee Valley Authority, American Electric Power, and Duke Energy), has collectively
amassed nearly 150 years of operational experience in the ice condenser since D.C. Cook Nuclear Plant
Unit 1 began commercial operation in 1975. Since then, eight more ice condenser containments have been
added to the fleet, all of which are currently operational. The original technical specification verifying
total ice mass and distribution in the ice bed has been extensively reviewed by both the NRC and ICUG.
While it is considered adequate to show operability, some concepts from which the original specification
was derived have changed, and others need clarification. Several potential changes to the specification
have been identified that allow the application of the industry’s accumulated operational history and
experience, as well as provide an improved process for verifying total ice mass. This topical report will
address those improvements to the Ice Mass Technical Specification and show the inherent linkage to
plant-specific maintenance practices.

Active Ice Mass Management

As operational history shows, sublimation rates are quite significant in certain areas of the ice condenser
and essentially non-existent in others, and a large effort is required to maintain the ice bed mass inventory
each outage. This maintenance effort, however, restores the ice bed mass and distribution characteristics
required for continued operation. The process of replenishing the ice baskets to restore ice bed mass based
on the monitoring of varying sublimation rates during the cycle is the basis for the Active Ice Mass
Management (AIMM) concept.

This concept is rooted in the industry’s adherence to the 10CFR50 Appendix B requirements governing
maintenance to a nuclear safety-related system. It is a natural follow-on, then, to revise and maintain the
technical specification to accommodate AIMM methodology and at the same time introduce industry
operational experience. For example, the original specification describes an “as-left” (post-maintenance)
surveillance of total mass and distribution, which requires that an assumed uniform sublimation (and
weighing error) allowance be included in the surveillance limit. In this manner, ice mass is shown to be
adequate for the coming operational cycle. The new approach uses an “as-found” (pre-maintenance)
surveillance. This improvement accomplishes several things:

» An as-found surveillance shows the adequacy of total ice mass for the current operational cycle. The
total mass surveillance limit is the actual minimum requirement for ice bed operability.

» The sublimation allowance and mass determination accuracy details become plant-specific procedural
entities (allowing them to vary), which is more precise than assuming a uniform sublimation rate
across the ice bed.

» The performance of an as-found surveillance inherently verifies the propriety of a plant’s Active Ice
Mass Management process, since compliance with the technical specification shows awareness of
varied ice bed sublimation rates.

» Radial zones in the ice bed can be defined for statistical purposes that delineate groups of ice baskets
with similar expected as-found mean mass and a reasonable standard deviation. With AIMM
methodology ensuring replenishment of needed mass, these zones facilitate an accurate assessment of
total ice bed inventory.

The result is a technical specification that appropriately combines accumulated experience, knowledge of
the ice condenser design basis, and the use of statistical methods to support an industry-consistent,
simplified surveillance and, in turn, enhanced Unit reliability. In this regard, while the concept of a
consistent technical specification surveillance is an important industry objective, plant-specific
maintenance techniques used in implementing AIMM methodology must necessarily be allowed to evolve

TOPICAL REPORT ICUG-001 0-1
July 2001



independently. These techniques are constantly being improved at each plant, and the exchange of
technical information facilitated through the ICUG ensures industry peer review. Primarily, it is the Ice
Mass Technical Specification itself that must be consistent in its intent and application.

Industry Challenges

The design of the ice condenser system constantly challenges industry initiative, given that operational
experience has rewritten some of the original assumptions regarding ice bed behavior. While the ice
condenser itself appears passive, sublimation, frost build-up, and a saturated environment all take their
toll over the course of an operational cycle. Ice bed maintenance processes contribute further; the use of
vibrators and thermal drills to replenish sublimated ice baskets creates an outfall of ice/water, which,
while expected, tends to make other maintenance-related activities more time-consuming.

Among the most significant challenges faced by the industry in verifying total ice mass are frozen (or
“stuck™) ice baskets. The situation occurs when external basket surfaces become covered with ice and
frost and effectively freezes them to the lattice structure, rendering some baskets incapable of being
physically lifted unless a significant amount of force is used. Stuck baskets also occur when support steel
or some other mechanical impediment hinders vertical basket movement. This prevents the use of a lifting
rig to determine mass, which is the method of choice by the industry since it is relatively fast and the most
accurate. The limitation that results has necessitated the selection of representative alternate baskets for
the statistical sample, the use of which over time has been implemented differently by individual plants
due (in part) to vague original guidance provided. This has created interpretation inconsistencies across
the industry. Compounding the issue is the knowledge that all ice baskets that require servicing are
replenished during ice bed outage maintenance, but not all can be used to verify the total ice mass: some
baskets’ mass cannot be ascertained by lifting (stuck) and others were excluded from the sample
population by design. The industry realized that a basket that has been just replenished, but is stuck, does
not constitute a threat to the design basis of the ice condenser. Likewise, a recently replenished basket that
resides in a historically low sublimation region of the ice bed, but is stuck, does not constitute a threat. In
the larger view, no basket—stuck or otherwise—is a threat to ice bed operability unless the amount of ice
in it (or lack thereof) is indicative of a localized area of degraded ice bed mass or contributes to the
surveillance requirement for total mass not being met.

The technical specification approach supported by this topical report resolves this by introducing alternate
mass determination techniques for ice baskets that cannot be physically lifted. These techniques—the
detailed development of which are plant-specific—currently have been designed to utilize both existing
historical information (such as in the use of trending software for basket mass projections) and visual
profiling/estimation. The methods are valid forms of ice basket mass determination as long as the
accuracy of the methods is properly accounted for in both the actual measurement and the statistical
sampling plan. In addition, collective industry operational data shows good correlation of global
sublimation patterns and rates. This allows plants with little history to develop alternate mass
determination methodology as needed.

In this respect, it is also recognized that even with alternate mass determination methodology defined,
there will be occasions when no currently available technique can ascertain the mass of ice in some
baskets, due to a physical obstruction or other situation (such as external frost/ice build-up on a
historically stuck basket that prevents visual inspection). As also allowed in previous versions of the
technical specification, in these cases an alternate sample basket from the vicinity of the initial sample
will need to be selected and therefore guidelines adopted. To accomplish this, the alternate selection
criteria have been designed around the Radial Zone concept, in which baskets in the same Radial Zone
generally have similar mass. Alternate selections are representative of initial selections as long as they
have the same probability of being selected as an initial selection and can be expected to have similar
characteristics as an initial selection. Limiting an alternate selection to the same Bay as the obstructed
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original selection further develops the criterion, and allows inclusion of baskets from previously excluded
rows: all ice baskets in the ice bed are included in the sampling plan while the original version exempted
33% (radial rows 3, 5, and 7) of the ice bed from the parent population. In addition, the use of alternate

selections is restricted to prevent repeated use of the same alternate basket from affecting statistical
confidence.

A further disparity in the historical methodology required each statistically sampled basket to contain the
specified amount of ice, while the Bases allowed for individual baskets to be “light” (i.e., less than the
technical specification required minimum mass) if baskets in the local area were sufficiently full. This
contradiction also led to differing industry interpretations, even though the original intent was, as
described by the technical specification bases, to prevent localized gross degradation of the ice bed from
creating a “burn-through” situation during the blowdown phase of a Design Basis Accident (DBA). The
technical specification methodology presented here treats this contradiction by recognizing that the two
primary concerns of the ice mass design basis—and therefore the two required surveillances—are the
presence of sufficient total ice mass distributed appropriately to accommodate the long-term/overall DBA
response, and sufficient blowdown mass maintained to prevent early burn-through for the short-term DBA
response.

The requirement for the long-term/overall DBA response is met by determining total ice mass in the bed
based on a sampled population. In this manner, the word “each” is eliminated from the operability
requirement, and individual baskets can sublimate during an operating cycle to whatever level their
relative position in the ice bed dictates. Conversely, the blowdown phase requirement (considerably lower
than that needed for the long-term/overall DBA response) stipulates a minimum mass of ice for each of
the statistically sampled baskets so that a minimum amount of ice is verified to be present. The use of
each in this instance is appropriate, since the short-term analysis is primarily concerned with local
degradation and the sampled population is a valid representation of the entire Radial Zone under
surveillance. For this surveillance to reflect a basis consistent in the industry, the blowdown data from the
original Westinghouse Waltz-Mill testing is put to use. This information, described in each plant’s FSAR,
defines the quantity of ice that melts during the initial blowdown phase of a DBA and can be
conservatively related to individual ice basket mass.

Summary of Significant Aspects
The approach to the Ice Mass Technical Specification supported by this topical report is in some ways

similar to the original, but in others, very different. The subdivision of the ice bed into Radial Zones for
the purpose of sampling, each comprising a third of the ice baskets in the bed, recognizes that the original
representative sample did much the same thing by defining the sampled radial rows to be 1, 2, 4, 6, 8, and
9, which essentially outlined three regions of generally similar characteristics. Frequent replenishment of
ice bed inventory through an established ice mass management process, coupled with a random sample in
each Radial Zone to estimate the total mass of that Zone, becomes the basis for verification of appropriate
ice distribution in lieu of a limited azimuthal row-group surveillance. The approach to blowdown mass
verification has been enhanced by utilizing an actual minimum blowdown limit. The addition of alternate
mass determination techniques for individual baskets and a more restrictive (same Radial Zone, same
Bay) procedure for utilizing alternate baskets when original samples are stuck and obstructed clarify two
areas of inherent weakness in the original surveillance. These and other enhancements provide a much
improved surveillance that is simpler and more clearly defined than the original.
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Figure O-1 charts the strategies forming the basis of this technical specification methodology for
verification of ice mass.

Figure O-1. |ce Mass Surveillance Strategy
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Table O-1 identifies the most significant aspects of the technical specification methodology supported by
this topical report:

O The surveillances used to ascertain ice mass and distribution are performed in the as-found (pre-
maintenance) condition, as opposed to the as-left (post-maintenance) condition

0 The minimum operability requirements for total ice mass are defined to better reflect the design basis

0  Sublimation allowances and mass determination accuracy are accommodated by plant-specific
maintenance procedures

Q Surveillance requirements for both long-term/overall DBA response and short-term DBA blowdown
response are defined

Q@ Operability determination for the long-term/overall response is based on the total mass of the ice bed
as estimated by a statistical random sample, as opposed to individual basket mass as determined by
representative sample

Q Operability determination for the short-term blowdown response is assessed for the bed based on
individual sampled basket mass

Q For the purpose of statistical analysis, the ice bed is divided into three Radial Zones of three sequential
rows each to isolate basket populations that have similar mean mass characteristics

O Proper azimuthal distribution of ice in the ice bed is no longer assessed by a separate surveillance
requirement; it is implemented through established industry-wide maintenance practices and
confirmed through as-found random sampling techniques

O  All ice baskets in the parent population are subject to the statistical sampling plan, as opposed to only
two-thirds of the population

@ Methods of determining the mass of individual sample baskets other than manual lifting are allowed

O The process for selecting an alternate basket for the statistical sample when the mass of an initial
sample basket cannot be ascertained by any method has been revised, restricting alternates to those
baskets in the same Radial Zone, same Bay as the initial sample and limiting their re-use as an
alternate from prior surveillances

Applicability to ice Condenser Plants

The generic industry position developed and presented in this topical report utilizes historical operational
information and data obtained from Tennessee Valley Authority’s Sequoyah and Watts Bar Nuclear
Plants, and Duke Energy Corporation’s McGuire and Catawba Nuclear Stations. Specific historical ice
bed data from D.C. Cook Nuclear Plant was not included due to past configuration control and
consistency issues that have since been resolved. Generic data and trends from the Cook plant, however,
are consistent with the remainder of the industry and as such were included in assessing the industry
position presented herein.

The concept of Radial Zones was developed by the industry based on collective historical sublimation
data and the need for a more accurate assessment of ice bed mass as it relates to containment safety
analyses and active maintenance practices. Currently, the Design Basis Accident (DBA) containment
response model for the short-term blowdown phase for all ice condenser plants is based on Westinghouse
Electric Company’s Transient Mass Distribution (TMD) code. With the exception of the Duke plants,
which utilize a previously approved GOTHIC model, the long-term phase of the DBA is modeled by
Westinghouse’s Long Term Ice Condenser (LOTIC) codes. With this foundation, all industry plants can
adopt the Radial Zone concept—and the ice mass derived therefrom—for the basis of their ice mass
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technical specification. While this topical report describes the industry-standard Radial Zone
configuration (three Radial Zones containing three sequential rows of ice baskets each), it is noted that
more refined configurations are possible using similar technical justification. Any Radial Zone
configuration different than the industry standard, however, is subject to the same statistical sampling
plan and alternate selection criteria described herein.
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Ice Mass Requirement Design Basis and Industry Data

Purpose / Scope

The purpose of this Section is to describe the historical development of the ice mass requirement design
basis and provide the link to the Ice Mass Technical Specification methodology. Analysis of historical
operational data is performed to support the methodology.

Historical sublimation data from Duke Energy’s McGuire and Catawba Nuclear Stations and Tennessee
Valley Authority’s Sequoyah and Watts Bar Nuclear Plants was compiled and normalized to reflect a
typical ice condenser plant. The normalized data from these seven units of record is generally indicative
of any domestic ice condenser, including the two at D.C. Cook Nuclear Plant. Concepts introduced in this

Section are based on sublimation rate analyses, design basis interpretation, and industry operating
experience.

Design Basis

The ice condenser containment is analyzed for the limiting design basis accident (i.e., a double-ended
guillotine reactor coolant pipe break loss of coolant accident, or large-break LOCA) for confirmation of
pressurization integrity in accordance with 10CFR50, Appendix A General Design Criterion 50. The
containment is analyzed for both short-term and long-term pressurization effects.

The short-term containment pressurization analysis is performed using the Westinghouse Transient Mass
Distribution (TMD) analysis code. The short-term analysis, whose actual duration is a function of plant
specific parameters but is modeled as a ten-second event, establishes the peak pressure differential across
the ice condenser and reactor building structures that separate lower containment from upper containment.
The analysis confirms the ice condenser and related structures will maintain their structural integrity
under peak differential pressure loads caused by the compression of the lower containment air volume as
it is forced into upper containment through the ice condenser as a result of the mass and energy released
in the initial seconds of a large-break LOCA. The short-term containment integrity analysis assumes a
fixed flow area through the ice condenser, which establishes the design basis requirement for ice
condenser flow passage area. This analysis is used to analyze the peak differential pressure across the ice
condenser during the initial pressure pulse of a large-break LOCA. The response of the ice condenser
configuration to the short-term phase of the LOCA also establishes the minimum blowdown ice mass
required to prevent a “burn-through” of the ice bed. This scenario, if it occurred, could cause a chimney
effect in one or more ice condenser bays, thereby providing a path for steam to bypass the ice in the bed
and get into the upper compartment without being condensed. Westinghouse Electric Corporation tested
the capability of the ice bed to withstand the blowdown energy release at their Waltz Mill Facility. The
result of this testing (references 14 — 17) indicates that during the blowdown phase of the LOCA, about
one-third of the ice in the bed is melted. Ensuring that at least this amount of ice is present in the ice
baskets forms the basis for a minimum blowdown mass requirement.

The long-term containment pressurization analysis is performed using the Westinghouse Long Term Ice
Condenser Containment (LOTIC) analysis code (GOTHIC for the Duke plants). The long-term analysis
evaluates containment pressurization beginning with reactor coolant system blowdown, and continues
through ice bed melt-out and subsequent containment building pressurization control using the
containment spray and residual heat removal systems. The analysis is used to confirm that the peak
containment pressure remains below the design limit at all times following a large-break LOCA. The
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long-term analysis assumes a fixed ice mass in the ice condenser that suppresses containment
pressurization until the time of ice bed melt-out. At the time of ice bed melt-out, the emergency core
cooling systems are realigned from the refueling water storage tank to the containment recirculation
sump. Following ice bed melt-out, containment spray systems and injection systems suppress
containment pressurization with active heat removal being provided by emergency core cooling heat
exchanger(s). The assumed ice mass in the LOTIC/GOTHIC analysis must be sufficient to limit the peak
containment pressure below the design basis limit following ice bed melt-out, and typically also delay ice
bed melt-out until emergency core cooling systems are aligned to the containment sump. One of the
fundamental assumptions of the LOTIC model is that a minimal amount of the mass and energy released
in the lower containment bypasses the ice condenser until the time of ice bed melt-out. Bypass of the ice
condenser will reduce the modeled efficiency of the ice condenser, resulting in increased containment
pressurization. Ice condenser bypass will not occur as long as 1) the ice condenser and related structures
maintain their structural integrity (as demonstrated by the short-term containment analysis), and 2) the ice
mass is sufficiently distributed such that the “burn-through” scenario described previously is not created
in the ice bed. In this manner, the LOTIC/GOTHIC analysis assumptions and methodology establish the
design basis requirements for total ice mass.

Historically, an as-left ice mass surveillance was used to verify that the design basis parameters would be
met throughout the coming fuel cycle. The as-left Technical Specification ice mass requirement contained
an added sublimation allowance for ice loss through the cycle and an additional conservative allowance to
account for systematic error in weighing instruments.

Original Ice Mass Technical Specification Requirements

Based on historical industry experience (references 1 and 2), a 144-basket sample size resulted from two
separate increases. D.C. Cook Nuclear Plant Unit 1 was the first ice condenser containment to operate,
and ice mass was closely monitored. For two years in the mid-1970s, ice mass was obtained and analyzed
at three- or four-month intervals (references 3 — 7). The first ice mass Technical Specification, supplied
by Westinghouse Electric Corporation as an experimental version, required that a total of 60 ice baskets
be weighed from the ice bed parent population. After the initial evaluation program was complete in
1975, ice bed sublimation patterns were recognized as significant; the sample size was increased from 60
to 96 and created a representative sample population, with one basket each taken from radial rows 2, 4, 6,
and 8 in each of the 24 bays. Then, in 1976, technological advances allowed the inner and outer radial
rows (rows 1 and 9) to be lifted, which resulted in additional ice mass data collection. Evaluation of the
data indicated that the most active sublimation occurred in these two radial rows. The technical
specification was again revised in 1977, increasing the sample size from 96 to 144 ice baskets to add
samples from the two outer radial rows. The 144-basket sample configuration was considered
representative of the parent population and included six baskets from each of the 24 ice condenser bays,
consisting of one basket from each of radial rows 1, 2, 4, 6, 8, and 9 per bay.

This representative sample was used to calculate the total ice bed mass with a 95% level of confidence, as
determined by ensuring that each individual basket mass in the sample population was in compliance with
the surveillance requirement’s per-basket limit. The individual sample basket masses were also used to
ensure the azimuthal distribution of ice was reasonably uniform. This was accomplished by subdividing

the ice bed into Row-Groups, and ensuring the limit per basket for each was met. The Groups were
defined as follows:

Group 1 - bays 1 through 8
Group 2 - bays 9 through 16

Group 3 - bays 17 through 24
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These groups align with the location of the Steam Generator compartments, the Pressurizer compartment,
and the Reactor Coolant Pumps as shown in Figure 1-1. The groups are also consistent with the sectored
initial ice loading strategy employed by the D.C. Cook plant in 1974.

Figure 1-1. Typical Plan View of Containment Building

As noted previously, the original ice mass technical specification required individual sampled basket
masses meet the surveillance requirement limit in order to verify total mass. In addition, these masses
were used as the verification that a region locally deficient in mass did not exist in the ice bed that would
allow the bypass of steam during the blowdown phase. If a basket in the 144-basket sample was found to
weigh less than the required individual limit (described as “light”), the sample was to be increased by 20
baskets in the affected bay. The mean mass of the 20 additional baskets and the “light” basket was then
required to meet the surveillance limit defined for the long-term phase of the DBA.
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Historical Data

In the effort to revise the original Ice Mass Technical Specification, the industry agreed to evaluate
historical data to develop a surveillance that is consistent with evolved maintenance techniques and
operating experience. Since most domestic ice condenser plants have implemented the use of the trending
software ICEMAN™, which was developed by Duke Energy Corporation and Framatome ANP, it will be
used to compile historical industry data.

The ICEMAN™ program is an ICE condenser MANagement system that provides for scheduling and
managing ice condenser maintenance activities such as ice weighing, ice basket replenishing, basket
maintenance, and flow channel inspection and cleaning. It also provides technical specification analysis
and specific reports required by maintenance procedures, regulations, and administration. ICEMAN™
maintains each basket’s historical “life”, which aids in active management of the ice bed mass.

Historical ice basket sublimation data is taken from each plant’s ICEMAN™ database and averaged to
represent typical ice basket sublimation rates. This is accomplished by first defining valid data from each
unit’s database. Valid ice basket mass data, for the purposes of analysis, is considered to be individual
baskets having more than 1400 recent consecutive days (about three cycles) of sublimation information.
These criteria ensure that cycle-to-cycle variances are not dominant and the effects of AIMM
methodology are included. Then, ice baskets with valid data are combined into a single database,
providing each basket with as many as seven sublimation rate entries (one for each ice condenser unit of
record). Sublimation rates are then averaged resulting in one data set containing 1,944 ice baskets, each
with an associated industry mean basket sublimation rate. For clarity, ice baskets that have only one entry
are assumed to be the industry average.

Historical Data Analysis
Historical technical specification data (which excluded baskets in radial rows 3, 5, and 7 from the sample

population) is used as the basis for a normal operating cycle sublimation analysis, since industry data for
these rows is the most complete. Industry mean basket sublimation rates are applied to the previously
defined Row-Groups, and the Row-Group mean sublimation rates and associated standard deviation from
a population of 72 baskets per group calculated. Table 1-1 shows a comparison of the mean sublimation
rates for each Row-Group and each radial row, where row 9 represents the row adjacent to the inner
Crane Wall and row 1, the outer Containment Wall. The mean radial row sublimation rates shown in
Table 1-1 are based on a row population of 216 baskets. Figure 1-2 is a graphical representation of the
same data.
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Table 1-1. Row-Group Sublimation Rates

Radial Mean Sublimation Rate Standard Deviation
Row {1b/18 month) (1b/18 month)
9 Row 153 56
Group 1 176 42
Group 2 102 36
Group 3 181 51
8 Row 97 22
Group 1 107 19
Group 2 76 12
Group 3 107 14
6 Row 38 10
Group 1 41 11
Group 2 35 7
Group 3 38 i1
4 Row 16 12
Group 1 17 12
Group 2 14 4
Group 3 17 16
2 Row 11 25
Group 1 14 25
Group 2 4 7
Group 3 15 33
1 Row 16 30
Group | 25 35
Group 2 G 13
Group 3 16 34

Figure 1-2. Row-Group Sublimation Rates
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As shown in Table 1-1 and Figure 1-2, historical industry sublimation data indicates effects in both the
radial and the azimuthal directions across the bed, an expected behavior primarily due to the proximity of
heat sources in Containment. While the end wall bays (bays 1 and 24) and Groups immediately adjacent
to the Steam Generator and Pressurizer compartments (Groups 1 and 3) show some azimuthal variance,
these groups represent two-thirds of the ice bed. As a result, no individual bay exhibits a significantly
disproportionate trend due to the azimuthal variance.

If the ice mass surveillance is performed on an as-found (pre-maintenance) basis, then the sublimation
allowance is no longer needed in the technical specification and it can be relegated to plant maintenance
procedures. This allows ice baskets to be serviced in the plant maintenance program based on individual
basket sublimation rates as opposed to assuming that all baskets sublimate uniformly across the bed. The
practice of managing individual basket sublimation in order to maintain a relative distribution of ice
azimuthally across the bed is the foundation of the Active Ice Mass Management (AIMM) concept.

Technological advances (such as ICEMAN™) have allowed the industry to further develop AIMM
methodology by simplifying the evaluation of empirical data and depicting long-term ice bed behavior.
As was done previously in Table 1-1 with defined azimuthal Groups, mean industry data can be used to
show the radial row mean sublimation rates for each radial row (see Table 1-2). These sublimation rates
are based on a population of 216 baskets per radial row and is consistent with data presented in Table 1-1,

where radial row 9 designates the row adjacent to the Crane Wall. The data is shown graphically in Figure
1-3.

Table 1-2. Radial Row Sublimation Rates

Radial Row Mean Sublimation Rate Standard Deviation
(1bs/18 months) (Ibs/18 months)
9 153 56
3 97 22
7 60 10
6 38 ' 10
5 24 18
4 16 12
3 11 18
2 14 - 25
1 16 30
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Figure 1-3. Radial Row Sublimation Rates
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Figure 1-3 clearly shows that certain radial rows sublimate at markedly different rates than other rows,
with the most pronounced effect in the innermost radial rows 7, 8, and 9. The industry recognized that
1solating these three radial rows would provide a “radial zone” that behaved, for all intents and purposes,
as a separate entity. Through active maintenance programs, the baskets in radial rows 7, 8, and 9 are the
most frequently serviced due to this sublimation rate difference, but not all rows are serviced at the same
time (i.e., the same outage). It became apparent that because of this inherently necessary maintenance
practice, these three rows contained similar mean mass at any given point in time. With radial row 9
serviced the most frequently, and rows 7 and 8 serviced less frequently, every ice basket in the “radial
zone” could be used as a reasonable as-found (pre-maintenance) representative of the zone. The new ice
mass surveillance, then, could easily be defined in terms of Radial Zones, where each Radial Zone was
comprised of rows of ice baskets that historically conveyed similar mean mass for analysis purposes.

The Radial Zone concept was further supported by the idea that statistical analysis could be performed on
individual Radial Zones to determine total ice bed mass with 95% confidence. This led to a generic three
sequential radial row, three Radial Zone configuration, which was based on the data depicted in Figure 1-
3. It is noted, however, that this configuration is not the only one that will work; other, more refined
approaches can be made with a similar technical basis.

To illustrate the adopted generic configuration, Radial Zones are defined such that Zone A contains Rows
9, 8, and 7, Zone B contains Rows 6, 5, and 4, and Zone C contains Rows 3, 2, and 1. Applying this
concept to industry historical data results in a profile of mean sublimation rates, as shown in Table 1-3
and Figure 1-4.
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Table 1-3. Radial Zone Sublimation Rates

Radial Zone Mean Sublimation Rate Standard Deviation
(1b/18 months) (Ibs/18 months)
A 103 52
B 26 14
C 14 25

Figure 1-4. Radial Zone Sublimation Rates
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The concept of Radial Zones is also applied to the alternate basket selection criteria, which provides for
an alternate basket selection for the statistical analysis in the event an initial sample selection cannot be
accessed. Since each Radial Zone consists of baskets having similar mean mass, all baskets in that Radial
Zone are considered to be statistically representative for sampling purposes. This approach is discussed
further in Section IIL.

Conclusions

Existing ice condenser design basis requirements show that the ice mass technical specification is
satisfied as long as both the short-term and long-term phases of the DBA are accomodated. Therefore, the
new Ice Mass Technical Specification contains surveillance requirements that provide assurance the ice
mass present in the ice bed at any given time is sufficient to mitigate these two phases of the DBA with a
95% level of confidence. Specifically, the operability surveillances will be performed when necessary in
the as-found (pre-maintenance) condition.

The blowdown phase surveillance requirement is based on the minimum amount of ice needed in each
basket to avoid a “burn-through” scenario. This limit is derived from testing performed by Westinghouse
Electric Corporation at the Waltz-Mill Test Facility and documented in each plant’s licensing basis
(FSARs). Concurrent assurance that localized regions of gross degradation do not exist in the ice bed is

given via Active Ice Mass Management (AIMM) methodology, which is based on current industry
maintenance practice.
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Assessment of total ice mass and distribution in the ice bed is facilitated by segregating the ice bed into
Radial Zones, which provides basket sub-populations with similar characteristics. Individual baskets can,
as a result, sublimate according to their relative position in the bed and remain operable provided
minimum blowdown limits are maintained and the total ice bed mass requirements met. The generic
Radial Zone configuration adopted by the industry is a three-Radial Zone, three sequential row array
based on historical sublimation and mass data from the plants, and in addition to providing enhanced
mass assessment provides assurance of appropriate mass distribution.

An as-found (pre-maintenance) surveillance that verifies the total ice mass needed to mitigate a design
basis accident will require that each plant be cognizant of ice basket sublimation rates and the accuracy of
mass determination methodology. Sublimation allowances for upcoming cycles and treatment of mass
determination error will be maintained procedurally at each site.
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I1

Ice Basket Mass Determination Methodology

Purpose/Scope

This Section describes the methods utilized to determine ice basket mass for the Ice Mass Technical
Specification surveillance requirements. A description of available methods, along with each method’s
accuracy based on analyzed industry data, supports their use in the Statistical Sampling Plan (Section III)
and establishing a 95% level of confidence in the total ice bed mass. The methods analytically considered
are manual lifting, software projection using historical data (i.e., ICEMAN™), and visual inspection. The
treatment in this Section of the accuracy of the mass determination techniques provides a large range
within which other methodologies can be developed as the industry’s experience grows. It is noted further
that details regarding the determination of ice basket mass are maintained in plant-specific procedures.

The analysis herein is based on ice mass data (collected via lifting, visual inspections and software
projections) from the last refueling outage at any plant prior to February 2001. The mass and software
projection values for subsequent plant outages will change; however, the general trends and conclusions
remain valid.

Discussion

Preferred ice Mass Determination Method

Historically, the determination of ice basket mass and the collection of ice mass data has been through
manual lifting of the basket. This method provides the fastest and most direct way of determining ice
mass. In this process, the ice basket is raised by its top with a lifting rig, which is attached to a load-
measuring cell (for indication of the mass). For most baskets, a hoist is used for the lift; a hydraulic
cylinder is used for less accessible basket locations. The manual method works well unless the basket
selected is stuck and cannot be lifted without exceeding established maximum lifting force limits. For ice
baskets that are stuck, an alternate mass determination method is required. If the alternate method can
reliably ascertain the mass of ice in a basket, then the presence of stuck ice baskets is not a significant
concern in satisfying the surveillance requirements.

Alternate lce Mass Determination Methods

As noted in Section I, ICEMAN™ is a software program that trends ice basket mass histories and can be
utilized to project future ice basket mass based on valid individual sublimation rates and previous ice
basket mass data. This alternate mass determination technique has been used successfully for many years
at Duke Energy’s McGuire and Catawba Nuclear Stations to predict outage maintenance scope. As an
alternate mass determination technique, it represents the most precise technology outside the manual
lifting method, but requires a significant amount of accurate ice mass data in order to generate
projections. This data is usually obtained by manual lifting, which limits the software’s capabilities where
a large number of stuck baskets exist. Licensees have the option of getting these ice baskets free (e.g., via
labor-intensive external cleaning), or establishing a less accurate estimate of basket mass using an
alternative technique. Data obtained using less accurate methods is generally not used in ICEMAN™
projections, since the effect of the larger measurement error will be compounded over time.

Sequoyah Nuclear Plant has employed an alternative technique, designing a procedure for performing a
visual inspection of the ice basket column in order to determine its mass. This method involves a camera
inspection over the length of the ice basket and estimating the amount of mass missing from the column
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in the form of linear gaps, shaped voids, and annular “shrink-back” from the ice basket mesh. The mass of
missing ice from the various voids is totaled and the resultant ice mass subtracted from the known mean
mass of a full basket, providing an estimate of the mass of that basket. This technique has been utilized
over several outages at Sequoyah as a scoping technique for outage plan maintenance, and is used in areas
of the ice bed where stuck baskets are typically found (e.g., Radial Zone A). Experience with this
technique has shown that a reasonable assessment of ice basket mass can be made. Some ice baskets
found stuck and their mass estimated using this technique have been subsequently freed and manually
lifted, giving a direct comparison for analytical purposes. In addition, ice baskets recently lifted have been
visually estimated to provide data.

In order to assess the viability of other alternate mass determination methods, TVA commissioned a study
through an independent consulting company to investigate new technologies for non-intrusive inspection
of the ice column profile in the ice baskets. The goal of the study was to find a technology that would
provide an estimation of the volume of the column and therefore the mass of the ice in the column. Based
on the results of the investigation it was concluded that the use of ultrasonic measurement techniques was
best suited to this application, with laser technology also recommended. In both cases, inspection of the
ice column requires a scanning device to be sent along the length and periphery of the ice column. The
delivery system and hardware pose a significant challenge in developing this technology. TVA elected to
proceed with the development of the ultrasonic measurement technique. A prototype system was
assembled and given a proof-of-concept test at the Watts Bar Nuclear Plant; the test concluded that the
prototype system was able to profile the surface of the ice in a basket and that the data could be recorded
for future analysis. However, challenges identified with the delivery mechanism for the ultrasonic probe
and the retrieval of the data collected from the scan need to be resolved before this technique can be
successfully utilized as an alternate mass determination method.

For any of the alternate mass determination methods described in this report (or for methods subsequently
developed), validation of the technique will be maintained on a plant-specific basis. Validation
determines the methodology error and repeatability of the estimate, and identifies any associated
limitations (e.g., systematic bias and random error). Individual ice basket masses determined using an
alternate technique are adjusted for any systematic bias. The random error of the technique and the
adjusted individual ice basket masses are used in the Statistical Sampling Plan (Section III) to ensure the
total ice mass requirements in the surveillance are satisfied. Further, required training of personnel to
perform the alternate method will be addressed on a plant-specific basis.

Analysis and Comparison
Analysis of mass determination techniques was based on ice mass data established using ICEMAN™

basket mass histories and visual determination techniques as compared to the as-found manually-lifted ice
basket masses for the seven ice condenser units of record. The conclusions also apply to D. C. Cook Units
1 and 2, though their historical data was not used in this analysis. A summary of the manufacturer’s
accuracy for the manual lifting method and the standard deviation of the data for the alternate mass
determination techniques is given in Table 2-1 for illustrative purposes. Actual plant data will vary from
the values in this table, but the general order of magnitude remains valid.
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Table 2-1. Mass Determination Method Errors (Reference Only)

Mass Number of Systematic Bias Standard Assumed Method
Determination | Data Points in (Mean Difference Deviation Random Error
Method Sample from Manual Lifting | (Random Error) {1b)
Measurement) (Ib)
(b
e SBSSINNSTTL
Projection ’ ] i
Visual 2] 8 Note2) +37 177 + 300 Mete3)
Inspection
Notes:

1. Based on load cell manufacturer’s data.
2. Compiled from industry databases.
3. Based on plant experience with largest data population; see Example in Section IIL

The accuracy of the manual lifting method is based on the manufacturer’s data for the load cell used.
Typically, a load cell with a range of 0-5000 Ib is used for ice basket mass determination. The published
accuracy for this type of load cell is + 0.3% of full scale, which results in a measurement accuracy of + 15
Ib. Individual plants may calibrate these load cells to an accuracy better (numerically less) than + 0.3%.
This method is the most accurate of the mass determination methods.

For the ICEMAN™ projection technique, the quality and accuracy of the projection is a direct function of
the accuracy of the ice mass data used as input into the database and the number of operating cycles’
worth of data stored. For example, the plants with the most ICEMAN™ data and projection experience
(McGuire and Catawba) use a random error of + 40 1b (the standard deviation shown in Table 2-1 is a
compilation of all seven units of record). The systematic bias shown in Table 2-1 represents the industry
mean offset of this technique; ICEMAN™ basket mass projections tend to be slightly low, on average.
The basket mass data used for CEMAN™ trending was obtained by the manual lifting method.

Similarly, for the visual estimation method, accuracy is primarily a function of experience with the
technique and the amount of collected data. Many factors influence the visual estimation of basket ice
masses, including changes in ice density, lighting, camera function, and surface frost on the basket.
However, results at Sequoyah show that, over time, the continuing accumulation of data provides the
characteristically shaped distribution curve that indicates a consistent application of the methodology. To
accommodate the difference between this curve shape and that of the more refined ICEMAN™ and
manual lifting techniques, a greater random error (+ 300 Ib) is assumed for the visual inspection

technique. The systematic bias shown in Table 2-1 indicates that the visual inspection method tends to be
high in its estimations of basket mass.

In general, as ice condenser plants accumulate more operating data into their individual ICEMAN™ and
visual estimation databases, the mean difference and standard deviation will decrease, and the resultant
projections will become more precise. In addition, systematic biases will tend to decrease over time.
Figure 2-1 shows the comparison of the two alternate mass determination techniques for which actual
field data has been taken (i.e., ICEMAN™ projection and visual inspection). The curves are a composite
of data from the seven ice condenser units of record. It illustrates clearly the greater accuracy of the
ICEMAN™ projections; the better distribution is also due to considerably more data points for the
ICEMAN™ method vs. the visual method.
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Figure 2-1. Comparison of Composite Alternate
Mass Determination vs. Actual Mass
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Section III will illustrate how ice basket masses determined via several methods in a statistical sample can
be combined in order to satisfy the surveillance requirement for ice mass in the ice bed.

Conclusions

The manual lifting technique provides the fastest and most accurate method of determining ice mass. For
baskets that are stuck, alternate ice mass determination methods are necessary. There are two alternate
methods that have industry field data available. These are:

1. Projection of ice basket mass using the ICEMAN™ software and historical data, and
2. Visual inspection of the ice basket.

In general, the ICEMAN™ projection technique provides the most accurate alternate mass determination
method, but it requires several sets of quality data in order to provide meaningful results. Further, its
projections for a given ice basket are invalidated if the subject basket becomes stuck (unliftable) and is
serviced anyway, thereby creating an unsubstantiated change in the mass of ice in the basket. Given the
accuracy and consistency of ICEMAN™ projections, however, population and replenishment of the
database with recent ice mass data obtained via manual lifting is clearly beneficial.

The visual inspection technique offers another method of ice basket mass determination, useful due to its
ability to estimate the mass of stuck baskets. Like the ICEMAN™ software projection method, the
accuracy of this technique is a function of the amount of data that has been collected, but it has other
influences as well, such as procedural experience and basket surface ice. Based on the available data and
the nature of the estimation process involved, the visual inspection method does not have the same
accuracy as the ICEMAN™ projection. However, it can be utilized on an ice basket to estimate its mass at
any time in its life, and represents a reasonable approach to assessing ice basket mass. The larger error
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involved with this methodology may necessitate larger (i.e., expanded) statistical samples in order to meet
the minimum mass requirement (i.e., reduce the error associated with taking a sample). This is discussed
further in Section III.

Details regarding the determination of ice basket mass (e.g., equipment, procedures, treatment of
measurement error and systematic bias) are maintained in plant-specific procedures. Generally, the
individual ice basket masses obtained using any mass determination method are adjusted for systematic
bias before using the masses in the surveillance requirement analysis. The random error accounts for the
error associated with the various mass determination methods.

Other methods of ice basket mass determination, once developed, will be implemented in the same
manner as those discussed herein.
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I11

Ice Mass Statistical Sampling Plan

Purpose/Scope
The purpose of this Section is to provide the basis for the statistical sampling plan that will be used to

demonstrate that adequate ice mass is maintained in the ice bed throughout the operating cycle. The
statistical sampling plan, as developed herein, addresses the sample size, statistical approach, mass
determination accuracy, and the selection of alternate samples.

Ice Mass Statistical Strategy
The objective is to estimate the total mass of all of the ice baskets in the ice bed based on a sample of those

baskets. Since the standard deviation of the true individual masses of the ice baskets is not known and the
number of samples taken is relatively small, the statistical “Student’s t-test” applies (Section 3.5.2 of
Reference 11, and Chapter 8 of Reference 12). The Student’s t-test is used to establish how much the actual
mean ice basket mass (1) could be less than the mean ice basket mass observed in the sample (X). A
confidence level (1-a) is associated with this lower bound (w,;). For the mean basket mass, a confidence
level of 95% has been selected. Using the t-test, it can be established that there is 95% confidence that the

actual mean ice basket mass is greater than some value, p;,. Figure 3-1 provides an illustration of the
Student’s t-test.

Figure 3-1. lllustration of Student’s t-Test
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Using the “Student’s t-test,” with 1-o confidence, the mean individual ice basket mass is at least:

1

— 2 2
Uig =X — tl_u[s— X CF] (Equation 3.1)
n

Where:

Mi_o = Mean mass per basket of the total population with 1-a confidence

X = Mean mass per basket of the sample population of size n

t,_o = critical value of t that is a function of the confidence interval 1-a and the degrees of
freedom in the sample (n-1). This value can be obtained from References 9, 11, and 12.

1-a = confidence interval = the fraction of the estimated intervals (calculated from all possible
sample populations and using Equation 3.1) that can be expected to include the true or actual
average of the total population (Section 3.5, Reference 11)

s = standard deviation of the sample population =

X, = mass of n-th sample (corrected for systematic bias)

CF= (EI:TE) = Correction factor for a finite population (References 8, 11, and 13)

n =total number of baskets in sample

N =total number of baskets in the population represented by the sample

The second term in Equation 3.1 represents the error of the mean. This error represents the fact that the
mean mass per ice basket calculated from the sample population may differ from the actual mean mass of
the entire parent population. To obtain the total mass of the ice bed with 95% confidence, the individual
mean ice basket mass determined from the sample population, |,_, , is multiplied by the total number of

baskets in the parent population (1,944).

In cases where the accuracy of the mass determination methodology used is low, it must be accounted for
in the calculation of the error of the mean. This may be the case when methods other than direct lifting
using a scale or load cell are used in determining individual ice basket mass. As such, the following
equation derived from the discussion in Section 8.3.1.1 of Reference 11 will be used to calculate the
lower bound of the mean individual ice basket mass:
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Where:
J = number of mass determination methods used

n; =number of baskets within the sample whose mass is determined by method i

G; =the random error of the mass determination method i

With this approach of accounting for the random error of the mass determination method (i.e., the
variation of the measurement), any systematic bias (an error which remains constant over replicate
measurements; see Table 14.1, Reference 11) of the mass determination method is applied to the
individual basket mass values prior to calculating the mean basket mass and standard deviation of the
sample population. In other words, the mass of a given ice basket is adjusted for the systematic bias of the
mass determination method used, before the mass value is used as an input to Equation 3.1 or 3.2. The

random error of the mass determination method (o; ), should be equivalent to one standard deviation.

In this equation, the variation of the process (as compared to the variation of the measurement) is
represented by the observed sample standard deviation, s. It is important to note that this will insert some
conservatism because the observed sample standard deviation will include effects of the measurement
variation, which will, to some degree, be expected to increase the standard deviation.

Sample Size
In using Equations 3.1 and 3.2, the sample size » considers the following:

1. The “Student’s t-test” is based on a normal distribution (the probability density function of which is a
symmetric bell-shaped curve). However, Reference 9 indicates that unless the number of samples is
less than about ten, the assumption that the subject population follows a normal distribution will not
significantly affect the validity of the results obtained, even if a normal distribution is not present.

2. The desired interval, or in this case the lower bound of the mean basket mass, will affect the sample
size since typically the more samples taken, the narrower the interval tends to become.

3. The sample size is generally selected independent of the population size, if the population size is
sufficiently large. However, the population may be stratified or broken into groups that are expected
to have similar characteristics (e.g., mean and standard deviation). If this approach is used, the sample
size is defined in terms of the stratified population group (such as n samples out of all ice baskets in a
defined Radial Zone as a fraction of the 1,944 baskets in the entire ice bed, as discussed in Section I).

While it is not considered necessary, the normality of a sample may be verified by using the methodology
given in Reference 10. Random, statistically representative samples will generally result in fairly normal
distributions. However, as mentioned previously, even if the sample is not normal, the “Student’s t-test”
will provide valid results as long as a sufficient number of samples are taken.

Figure 3-2 provides an illustration of the relationship between number of samples and the error of the
mean using Equation 3.1, assuming for the purpose of the example that there is no error in the
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measurement technique, and the standard deviation of the sample population is 100 pounds (which was
selected considering typical standard deviations seen in ice condenser basket populations). In reality,
there would be an error in the measurement technique, and the curve in Figure 3-1 would be shifted
upward. The figure demonstrates that once the number of samples is increased beyond approximately 30,
the reduction in the error of the mean levels out. However, further reduction as a result of taking more
samples may still be beneficial.

Figure 3-2. Effect of Sample Size on the Error of the Mean
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Experience has shown that a representative sample, such as the one utilized in the original Ice Mass
Technical Specification and described in Section I, could provide more useful information than a blind
random sample. Therefore, the overall sample size may be driven more by obtaining a representative
sample than by meeting minimum sample size requirements. For example, a representative sample may
be generated by taking the same number of samples per row in the ice bed. However, when performing
stratified sampling, it is noted that minimum sample size criteria must be met when the focus is on a sub-
population of the ice bed.

The initial sample population can be expanded as necessary (such as when the total mean mass of the ice
bed as calculated from Equation 3.1 is below the minimum required total mean ice mass); however, the
initial sample population must be retained and the additional samples added to build the sample
population as follows:

n, = initial sample population
n, = expanded sample population = n,+n,
n, = additional samples taken '

Note that the initial sample population is not discarded; rather, it becomes an element of the expanded
sample population. This concept is based on Stein’s Procedure in Chapter 8 of Reference 12.
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Stratified Sampling

Since, as shown in Section I, there is appreciable radial mass variation between some individual baskets
in the ice bed population, stratified sampling is beneficial as it minimizes the risk that a small random
sample will contain a disproportionate number of a minority group. Stratified sampling involves dividing
the total population into groups of items that are expected to have similar characteristics (particularly the
characteristic of interest), such as, in the case of the ice bed, mean basket mass and sublimation rates. As
discussed in Section I, Radial Zones may be defined in the ice bed as groups of rows such that Zone A
contains rows 7, 8, and 9; Zone B contains rows 4, 5, and 6, and Zone C contains rows 1, 2, and 3 (see
Figures 3-3 and A-1) where each Radial Zone may even have different minimum design basis mass
requirements. The total mass of ice in the ice bed with 95% confidence is obtained by summing the total
masses of each stratified sub-population (or Radial Zone). The total mass of each Radial Zone is
determined with 95% confidence by multiplying the mean calculated individual basket mass for the
sample in that Zone by the total number of baskets in that Zone.

Figure 3-3. lllustrative Plan View of Ice Bed, Showing Three
Radial Zone Groupings of Ice Baskets (648 baskets each)

Zone C
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Assurance that the ice in the ice bed is both evenly distributed and the total ice mass meets a specified
limit is provided by stratified sampling, since all regions (or stratified sub-populations of the ice bed) are
equally represented and evaluated. Further, the baskets within a Radial Zone would have a fairly normal
distribution, to which the sampling plan can be applied.

Examination of recent historical data from various ice condenser plants (reference Section I) indicates that
certain radial rows consistently sublimate at markedly different rates than others. The innermost crane
wall rows sublimate at a higher rate than the outer rows as a function of their proximity to heat sources
(Figure 3-4). Depending on ice bed and containment temperatures (and other characteristics unique to
each plant), general radial sublimation rates will vary from plant to plant, but the overall trend is the
same. Therefore, stratified sampling is applied to the generic case by grouping these Radial zones based
on industry-wide historical sublimation and ice mass data.

Figure 3-4. Plan View of Containment Building, Showing
Proximity of Steam Generator and Pressurizer Compartments to
lce Condenser Bays
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It is also noted that when random sampling without replacement is used (where each basket in the sample
can appear only once, with each basket in the total population having the same probability of being
selected), the sample will generally result in the various regions of the ice bed being well represented.
The azimuthal (as opposed to radial) distribution of ice (see Figures 3-3 and 3-4) does not need to be
verified via stratification if the overall azimuthal sublimation rate of the ice bed is not expected to vary
significantly. As described in Section I, historical industry and plant-specific data show that azimuthal
variances would not preclude a random sample from being representative of the ice bed.

Alternate Mass Determination Methods .

To show compliance with the ice mass technical specification surveillance requirements, the mass of the
individual sample ice baskets is typically determined by lifting the basket with a lifting rig and an
attached scale or load cell. The accuracy of the scale has been treated conservatively in the past as a
systematic bias and accounted for in as-left (pre-maintenance) ice mass surveillance requirement limits.
However, some baskets have a tendency to become stuck (i.e., frozen in place) as a result of surface ice
accumulation, and cannot be physically lifted. To address this in the sampling plan, alternate mass
determination methods will be utilized. Alternate mass determination methods are expected to have a
lower accuracy than the lifting rig method, but will provide a reasonable assessment of ice mass when a
sample selection is initially found to be stuck. As described in Section II, there are three primary methods
designed by the industry to determine individual ice basket mass: direct lifting using a scale or load cell,
projection of the ice basket mass using ICEMAN™ mass histories and sublimation rates, and a visual
inspection/estimation process. The accuracy of a given method is a combination of the method’s
systematic bias and random error. As discussed previously, the individual observed ice basket masses are
adjusted for systematic bias before the mass value is used as an input to Equations 3.1 or 3.2.
Approximate measurement errors for these three methods are recalled from Section II:

Table 3-1. Ice Basket Mass Measurement Random Error

Mass Determination Method Measurement Random Error e° Notes)

Manual Lifting Using Scale +151b
Trending Using ICEMAN™ Code +401b
Visual Inspection + 300 Ib

Notes:

1. The error given for these measurement techniques is approximate and listed for reference only. Plant-
specific maintenance procedures will qualify the processes used.

2. The error values shown may not be equal to the one-sigma random error defined in Equation 3.2.
Plant-specific procedures will determine the appropriate value to use in Equation 3.2.

The effect of varying accuracy when utilizing different mass determination methods can be accounted for
in several ways:

1. The measurement random error can be conservatively treated as a bias and either deducted from the
measured basket mass or added to the minimum required total mean mass (as was done
historically).

2. The error of the mean can be utilized, which more realistically deals with the error. The variation

of each measurement made consists of a combination of the actual variation in the population (i.e.,
the variation of the process) and the variation due to the measurement error (i.c., the variation of
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the measurement). In this approach, the error of the measurement technique propagates to the
standard error of the mean (see Equation 3.2). As discussed previously, the effect of errors
associated with ice mass determination is conservatively accounted for in Equation 3.2, since the
equation assumes the standard deviation of the sample, s, is the true value. The value of s

calculated, however, will very likely be greater (more conservative) because it has some
contribution from the measurement error.

An example calculation using a representative ice basket mass distribution illustrates the effect of
different mass determination methods on the total ice mass estimated by the statistical sampling plan for a
typical ice bed Radial Zone (Zone A is considered for this example). The results are provided in
Table 3-2, which illustrates:

e The effect of using the visual inspection mass determination method.

e The effect of using an expanded sample.

Table 3-2. lllustration of Effects of Alternate Mass Determination
Methods and Expanded Sample — Radial Zone A

Change in Total Ice
Case Mass for Radial Zone
All 30 sample baskets lifted with scale Base

Individual ice basket mass determined by
combination of mass determination methods (50% -19443 1b
lifted with scale, 50% estimated visually)

Individual ice basket mass determined by visual

method only:
30-basket sample (initial) -337241b
60-basket sample (expanded by 30) -12123 b
90-basket sample (expanded by 60) -2807 b

Note: This illustration assumes the mean mass of the sample baskets remains constant and the
standard deviation of the sample(s) remains constant at s = S3o = S¢o= Sgo = 184.5 1b (which is
taken from the example calculation in Appendix A for a stratified sample size of 30 ice baskets in
Zone A). Therefore, the number of samples and the percentage of the sample masses determined

. visually vary in this example. In reality, the expanded sample mean and standard deviation would
differ from the initial sample mean and standard deviation.
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Alternate Basket Selection Strategy
In the event that an ice basket selected for the initial sample is found to be obstructed or stuck in such a

way that its mass cannot be determined by any available method, an alternate basket can be selected as a
direct replacement for the obstructed basket in the sample population. An alternate selection will not
affect the validity of the sample, provided that it is chosen randomly from the same Radial Zone and in
the same vicinity as the initial selection. In addition, there must be limits placed on the repeat use of
alternate selections to ensure that the same alternate basket is not always selected as a result of all other
candidate baskets being obstructed. To be a representative replacement for the initial sample basket, the
alternate selection must meet the following criteria:

1. The alternate sample selection must be from the same Radial Zone (e.g., Zone A, B, or C) as the
initial sample selection.

2. The alternate sample selection must be from the same Bay as the initial sample selection.

3. An alternate selection cannot be a repeated selection in the current surveillance, and cannot have been
used as an analyzed alternate selection in the three most recent previous surveillances that included
the Bay-Zone involved.

As discussed in Section I, this approach is reasonable since ice baskets in the same Radial Zone have
similar mean mass characteristics and therefore may be considered statistically similar for ice mass
sampling purposes. It further notes that maintenance of the ice bed using AIMM methodology ensures
that extreme differences in ice basket masses across a given Radial Zone will not be realized. Therefore,
baskets within the same Radial Zone will be considered representative of one another. Also, note that
baskets within the same Radial Zone have the same probability of being selected as a primary sample.
Though the probability of being selected as an alternate is different than the probability of being selected
as a primary, the 95% confidence interval for the Radial Zone is not invalidated. Restricting the baskets
from which an alternate may be selected to the same Bay, and restricting the frequency with which a
basket may serve as an alternate, reduces the likelihood that a large region of obstructed baskets is
excluded from the surveillance sample. This approach for selecting alternate baskets also prevents regions
of the ice bed (such as problematic radial rows) from being systematically eliminated from the parent
population.

Applications of Sampling Plan

Figure 3-5 provides the error of the mean (see Equation 3.2) as a function of the fraction of the sample
basket population measured by the visual inspection method for various sample sizes, assuming a
standard deviation of 100 Ib (which was selected considering typical values seen in ice condenser basket
populations). The remaining fraction of the sample is measured by the lifting rig/scale method. These two
methods were chosen because they envelope the error resulting from the ICEMAN™ prediction, and thus
provide conservative results. Note that while the error for visual inspection methodology is relatively
large (300 1b), its effect on the error of the mean relative to typical mean ice basket masses (between
1000 and 1500 1b of ice), is small. However, if the calculated mean ice basket mass of the sample
propagates to a value near the minimum required total mean ice basket mass for a Radial Zone, the mass
determination error and/or the sample size can make a significant difference.
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Figure 3-5. Effect of Visual Estimation Measurement Error on
the Error of the Mean for Various Sample Sizes
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An example of the utilization of the ice mass statistical sampling plan is provided in Appendix A. The ice
bed mean mass is determined for a hypothetical ice condenser plant as follows:

Sample sizes of 36, 72, 90, 108 and 144, with each sample population containing the subset of the
next smaller sample population. The sample population is provided in Table 3-4 and repeated in
Appendix A. Note that the basket mass values given in Table 3-4 and Appendix A are assumed to

have already been adjusted for systematic bias.

With and without stratified sampling (using three Radial Zones comprised of three sequential

rows each).

Various ice mass determination methods, assuming the values shown in Table 3-1 are equivalent

to the one standard deviation random error (G; ).

As-found (pre-maintenance) individual ice basket mass is used.

The actual total ice bed mass in the example is 2,485,268 1b as calculated by totaling the individual ice
basket masses (determined using various methods). Note from Table 3-3 that this value is greater than all
of the total ice bed masses calculated with 95% confidence from the sample population. The example
demonstrates that the total ice bed mass with 95% confidence will generally increase (getting closer to the
actual total ice bed mass) with increased sample size. However, as can be seen from the non-stratified
mass for the 108-basket sample size, this is not always the case, depending on the individual ice mass of
the samples selected. Also, non-stratified sampling will result in a higher total mass than stratified

sampling. This is due to the smaller sample size used in the calculation of the mean ice mass for the
stratified group.
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The selection of sample size, sample configuration, and mass determination methods depends largely on
how much error of the mean can be tolerated while still meeting specific technical specification criteria.

Table 3-3. Ice Bed Masses from Sample Population

Sample Size Type of Sampling ggggng?:&?:f&g
Not Stratified 2,447,985 1b
36 Stratified ©*°* 2,372,078 1b
Not Stratified 2,463,030 1b
2 Stratified % P 2,410,530 1b
Not Stratified 2,456,726 1b
20 Stratified "o 2,409,810 1b
Not Stratified 2,458,8181b
108 Stratified TOE D 2,417,634 1o
Not Stratified 2,475,670 1b
144 Stratificd 08D 2,440,296 b

Notes:

(1) Uses three Radial Zones with three sequential rows in each Zone. The same number of samples are
taken from each Zone.

(2) Actual total ice bed mass is 2,485,268 Ib as determined by totaling the individual ice basket masses
(which were determined using various methods). See Appendix A for the parent population ice basket
data, which was based on basket mass data from the seven units of record.
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Table 3-4. Ice Mass Sample Population

Basket Number Row | Column | Bay | Radial Zone Mass Method
124 1 7 14 C 1350 Visual
158 1 5 18 C 1325 Visual
127 1 1 15 C 1532 Scale
26 1 8 03 C 1050 Visual
92 1 2 11 C 1322 Visual
178 1 7 20 C 1538 ICEMAN™
86 1 5 10 C 1678 ICEMAN™
163 1 1 19 C 1101 Visual
105 1 6 12 C 1356 Scale
171 1 9 19 C 1278 Visual
195 I 6 22 C 1500 Visual
73 1 1 09 C 1365 Visual
29 1 2 04 C 1884 Scale
14 1 5 02 C 1145 Visual
22 1 4 03 C 1300 Visual
149 1 5 17 C 1400 Visual
265 2 4 06 C 1500 Visual
334 2 1 14 C 1468 ICEMAN™
337 2 4 14 C 1433 ICEMAN™
425 2 2 24 C 1198 Scale
386 2 8 19 C 1412 Visual
264 2 3 06 C 1643 ICEMAN™
221 2 5 01 C 1374 Scale
322 2 7 12 C 1485 Scale
364 2 4 17 C 1283 Visual
226 2 i 02 C 1100 Visual
391 2 4 20 C 1383 Scale
379 2 1 19 C 1199 Visual
310 2 4 11 C 1356 Visual
292 2 4 09 C 1245 Visual
332 2 8 13 C 1436 Scale
287 2 8 08 C 1347 Scale
478 3 1 06 C 1516 ICEMAN™
492 3 6 07 C 1478 Scale
628 3 7 22 C 1413 Scale
487 3 1 07 C 1450 Scale
463 3 4 04 C 1426 Scale
456 3 6 03 C 1506 Scale
605 3 2 20 C 1421 Scale
450 3 9 02 C 1329 Scale
638 3 8 23 C 1458 Scale
542 3 2 13 C 1334 Scale
620 3 8 21 C 1367 Scale
501 3 6 08 C 1392 Scale
625 3 4 22 C 1503 Scale
464 3 5 04 C 1415 Scale
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Table 3-4. Ice Mass Sample Population (continued)

Basket Number | Row | Column | Bay | Radial Zone Mass Method
519 3 6 10 C 1438 Scale
534 3 3 12 C 1425 Scale
811 4 1 19 B 1411 Scale
777 4 3 15 B 1218 Scale
823 4 4 20 B 1243 Scale
756 4 9 12 B 1298 Scale
342 4 5 22 B 1345 Scale
688 4 4 05 B 1264 Scale
725 4 5 09 B 1255 Scale
651 4 3 01 B 1306 Scale
702 4 9 06 B 1291 Scale
746 4 8 11 B 1397 Scale
714 4 3 08 B 1207 Scale
788 4 5 16 B 1247 Scale
805 4 4 18 B 1211 Scale
650 4 2 01 B 1320 Scale
778 4 4 15 B 1202 Scale
706 4 4 07 B 1344 Scale
883 5 1 03 B 1366 Scale
867 5 3 01 B 1248 Scale
935 ) 8 08 B 1195 Scale
994 S 4 15 B 1265 Scale
936 5 9 08 B 1326 Scale
975 5 3 13 B 1329 Scale
990 5 9 14 B 1233 Visual
934 5 7 08 B 1170 Scale
917 5 8 06 B 1233 Scale
1022 5 5 18 B 1244 Scale
952 5 7 10 B 1305 Scale
887 5 5 03 B 1314 Scale
987 5 6 14 B 1246 Scale
898 5 7 04 B 1190 Scale
939 5 3 09 B 1185 Scale
1059 5 6 22 B 1207 Scale
1183 6 4 12 B 1258 Scale
1244 6 2 19 B 1230 Scale
1146 6 3 08 B 1159 Scale
1181 6 2 12 B 1225 Scale
1267 6 7 21 B 1110 Scale
1258 6 7 20 B 1192 Scale
1136 6 2 07 B 1183 Scale
1167 6 6 10 B 1363 Scale
1132 6 7 06 B 1338 Scale
1173 6 3 11 B 1212 Scale
1121 6 5 05 B 1218 Scale
1267 6 7 21 B 1110 Scale
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Table 34. Ice Mass Sample Population (continued)

Basket Number | Row | Column | Bay | Radial Zone Mass Method
1256 6 5 20 B 1149 Scale
1175 6 5 11 B 1288 Scale
1163 6 2 10 B 1198 Scale
1273 6 4 22 B 1342 Scale
1490 7 5 22 A 1383 Visual
1510 7 7 24 A 1292 Scale
1342 7 1 06 A 1277 Visual
1487 7 2 22 A 1216 Scale
1397 7 2 12 A 1267 Visual
1378 7 1 10 A 1267 Visual
1498 7 4 23 A 1284 Scale
1436 7 5 16 A 1172 Visual
1368 7 9 08 A 1278 Visual
1301 7 5 01 A 1311 Scale
1371 7 3 09 A 1193 Scale
1506 7 3 24 A 1130 Scale
1323 7 9 03 A 1130 Scale
1466 7 8 19 A 1209 Visual
1421 7 8 14 A 1739 ICEMAN™
1367 7 8 08 A 1445 Visual
1604 8 2 11 A 1497 Visual
1625 8 5 13 A 1362 Visual
1709 8 8 22 A 1449 Scale
1664 8 8 17 A 1406 Visual
1536 3 6 03 A 904 Visual
1571 8 5 Q7 A 1358 Visual
1528 8 7 02 A 838 Scale
1660 8 4 17 A 1378 Visual
1520 8 8 01 A 770 Scale
1636 8 7 14 A 1330 Scale
1650 8 3 16 A 1202 Scale
1514 8 2 01 A 1429 Visual
1634 8 5 14 A 1181 Visual
1519 8 7 01 A 1090 Scale
1606 8 4 11 A 1376 Visual
1594 8 1 10 A 1240 Scale
1803 9 3 09 A 1286 Scale
1909 9 1 21 A 1243 Visual
1767 9 3 05 A 1367 Visual
1743 9 6 02 A 938 Visual
1802 9 2 09 A 1121 Visual
1731 9 3 01 A 1536 Visual
1934 S 8 23 A 1159 Visual
1886 9 5 18 A 1434 Visual
1939 9 4 24 A 1349 Visual
1932 9 6 23 A 1297 Visual
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Table 3-4. Ice Mass Sample Population (continued)

Basket Number | Row | Column | Bay | Radial Zone Mass Method
1846 9 1 14 A 1291 Visual
1757 9 2 04 A 1230 Scale
1875 9 3 17 A 1414 Visual
1905 9 6 20 A 902 Scale
1799 9 8 08 A 1448 Visual
1775 9 2 06 A 1500 Visual
Summary

Based on the statistical sampling plan discussion and the evaluations of applications of the plan, the
recommendations for the Ice Mass Technical Specification Statistical Sampling Plan are as shown in
Table 3-5.

Table 3-5. Ice Mass Sampling Plan Recommendations

Recommendation

Basis

1. Perform stratified sampling using defined
Radial Zones, with each zone containing
rows of ice baskets that exhibit similar
characteristics.

Stratified sampling allows sub-populations to be
defined and results in conservative estimates of
total ice mass. The evaluations in Section I show
that ice baskets within Radial Zones A, B, and C
(Figure 3-3) have similar mean mass
characteristics.

2. Use at least 30 ice baskets in the initial
sample for each Radial Zone.

As shown in Figure 3-2, 30 samples results ina
reasonable value for the error of the mean for the
sample (i.e., it is at the “knee” in the curve.)

3. If the minimum ice mass requirement in a
Radial Zone cannot be met with the initial
30-basket sample, expand the sample in the
Radial Zone as necessary (including the
original 30 baskets).

The approach is consistent with the sampling plan
methodology and the expanded sample will
provide a reduction in error of the mean as
determined by Equation 3.2.

4. If the mass cannot be determined for a
selected sample basket using any available
method, randomly select an alternate basket
from the vicinity of the initial selection as a
direct replacement in the sample.

As discussed in Section 1, due to similar mean
mass, baskets from the same Radial Zone may be
considered representative of one another for the
purposes of sampling. AIMM methodology
ensures that extreme differences in basket masses
within a Radial Zone will not occur. By also
limiting the population of qualified alternates to
the same Bay as the initial selection and limiting
the frequency with which a basket can serve as an
alternate, the likelihood that a large region of
obstructed baskets will be excluded from the
surveillance sample over time will be reduced.
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Appendix A

o Figure A-1. Typical ice Bed Arrangement and ldentification
o Figure A-2. Typical Bay Map and Basket Identification

o Table A-1. Example Ice Bed Data

e Table A-2. Ice Mass Sample Population

o Table A-3. Example Calculations

e Original WOG Standard Technical Specification - Ice Bed
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Figure A-1. Typical Bay Arrangement and Identification
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Figure A-2. Typical Bay Map and Basket Identification

Basket ID is Column - Row




Table A-1. Example Ice Bed Data

FOR REFERENCE ONLY

(Parent population for Section lll example)
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Basket ID Row Basket As-Found | ICEMAN™ | VISUAL | MasstoUse | Method
Number Mass Projected | Estimated @b) .. Used
{lb) Mass (Ib) Mass (1b) ‘
2-01-1-1 1 1 Frozen| 1150  1150|Visual
2-01-1-2 1 2 Frozen 1200 1200|Visual
2-01-1-3 1 3 Frozen 1479 1479|ICEMAN™
2-01-1-4 1 4 1328 1201 1328|{Scale
2-01-1-5 1 5 1290 1290{Scale
2-01-1-6 1 6 909 1173 909|{Scale
2-01-1-7 1 7 860 1183 860|Scale
2-01-1-8 1 8 680 1390 680|[Scale
2-01-1-9 1 9 545 938 545|Scale
2-02-1-1 1 10 Frozen 1040 1040|Visual
2-02-1-2 1 11 Frozen 976 976} Visual
2-02-1-3 1 12 Frozen 1565 1565|ICEMAN™
2-02-1-4 1 13 Frozen 1619 1619[ICEMAN™
2-02-1-5 1 14 Frozen 1145 1145} Visual
2-02-1-6 1 15 Frozen 1200 1200} Visual
2-02-1-7 1 16 1233 1692 1233|Scale
2-02-1-8 1 17 Frozen 1534 1534|ICEMAN™
2-02-1-9 1 18 Frozen 1755 1755|/ICEMAN™
2-03-1-1 1 19 Frozen 1005 1005|Visual
2-03-1-2 1 20 Frozen 1582 1582{ICEMAN™
2-03-1-3 1 21 Frozen 1400 14001 Visual
2-03-1-4 1 22 Frozen 1300 1300} Visual
2-03-1-5 1 23 Frozen 1100 1100|Visual
2-03-1-6 1 24 Frozen 1200 1200]|Visual
2-03-1-7 1 25 Frozen 1350 1350} Visual
2-03-1-8 1 26 Frozen 1050 1050]Visual
2-03-1-9 1 27 Frozen 1120 1120|Visual
2-04-1-1 1 28 Frozen 1034 1034|Visual
2-04-1-2 1 29 1884 1739 1884]Scale
2-04-1-3 1 30 Frozen 1400 1400|Visual
2-04-1-4 1 31 Frozen 1376 1376|Visual
2-04-1-5 1 32 Frozen 1256 1256|Visual
2-04-1-6 1 33 Frozen 1234 1234|Visual
2-04-1-7 1 34 Frozen 1300 1300|Visual
2-04-1-8 1 35 Frozen 1006 1006|Visual
2-04-1-9 1 36 Frozen 1100 1100]|Visual
2-05-1-1 1 37 Frozen 1104 1104|Visual
2-05-1-2 1 38 1884 1884|Scale
2-05-1-3 1 39 1588 1588|Scale
2-05-1-4 1 40 Frozen 1301 1301|Visual
2-05-1-5 1 41 Frozen 1178 1178|Visual
2-05-1-6 1 42 Frozen 1256 1256|Visual
2-05-1-7 1 43 Frozen 1345 1345|Visual
2-05-1-8 1 44 Frozen 1527 1527|ICEMAN™
2-05-1-9 1 45 Frozen 1234 1234|Visual
2-06-1-1 1 46 Frozen 1123 1123|Visual
2-06-1-2 1 47 Frozen 1056 1056|Visual
2-06-1-3 1 48 Frozen 1087 1087|Visual
2-06-1-4 1 49 Frozen 1400 1400|Visual
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2-06-1-5 1 50 Frozen 1450 1450} Visual
2-06-1-6 1 51 Frozen 1200 1200} Visual
2-06-1-7 1 52 Frozen 1300 1300|Visual
2-06-1-8 1 53 Frozen 1256 1256|Visual
2-06-1-9 1 54 Frozen 1398 1398} Visual
2-07-1-1 1 55 Frozen 1304 1304|Visual
2-07-1-2 1 56 Frozen 1298 1298} Visual
2-07-1-3 1 57 Frozen 1259 1259|Visual
2-07-1-4 1 58 Frozen 1199 1199]Visual
2-07-1-5 1 59 Frozen 1245 1245|Visual
2-07-1-6 1 60 Frozen 1300 1300{Visual
2-07-1-7 1 61 Frozen 1325 1325|Visual
2-07-1-8 1 62 Frozen 1523 1523|ICEMAN™
2-07-1-9 1 63 Frozen 1340 1340|Visual
2-08-1-1 1 64 1382 1382{Scale
2-08-1-2 1 65 1200 1218 1200{Scale
2-08-1-3 1 66 1100 1155 1100{Scale
2-08-1-4 1 67 1214 1214{Scale
2-08-1-5 1 68 890 890{Scale
2-08-1-6 1 69 1202 1202{Scale
2-08-1-7 1 70 1326 1326{Scale
2-08-1-8 1 71 1251 1251{Scale
2-08-1-9 1 72 Frozen 1456 1456{Visual
2-09-1-1 1 73 Frozen 1365 1365|Visual
2-09-1-2 1 74 Frozen 1367 1367|Visual
2-09-1-3 1 75 Frozen 1298 1298|Visual
2-09-1-4 1 76 Frozen 1200 1200]|Visual
2-09-1-5 1 77 Frozen 1378 1378|Visual
2-09-1-6 1 78 Frozen 1000 1000|Visual
2-09-1-7 1 79 Frozen 1562 1562]ICEMAN™
2-09-1-8 1 80 1609 1679 1609|Scale
2-09-1-9 1 81 1427 1643 1427|Scale
2-10-1-1 1 82 Frozen 1245 1245|Visual
2-10-1-2 1 83 1704 1665 1704]Scale
2-10-1-3 1 84 1558 1617 1558|Scale
2-10-1-4 1 85 1487 1699 1487|Scale
2-10-1-5 1 86 Frozen 1678 1678 ICEMAN™
2-10-1-6 1 87 1504 1449 1504|Scale
2-10-1-7 1 88 Frozen 1640 1640|]ICEMAN™
2-10-1-8 1 89 Frozen 1669 1669]ICEMAN™
2-10-1-9 1 90 Frozen 1456 1456|Visual
2-11-1-1 1 91 Frozen 1400 1400|Visual
2-11-1-2 1 92 Frozen 1322 1322|Visual
2-11-1-3 1 93 Frozen 1256 1256|Visual
2-11-1-4 1 94 Frozen 1205 1205|Visual
2-11-1-5 1 95 Frozen 1156 1156|Visual
2-11-1-6 1 96 Frozen 987 987{Visual
2-11-1-7 1 97 Frozen 1457 1457|ICEMAN™
2-11-1-8 1 98 Frozen 945 945|Visual
2-11-1-9 1 99 Frozen 1467 1467{Visual
2-12-1-1 1 100 Frozen 1500 1500|Visual
2-12-1-2 1 101 1445 1492 1445|Scale
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2-12-1-3 1 102 Frozen 1452 1452[ICEMAN™
2-12-1-4 1 103 Frozen 1300 1300} Visual
2-12-1-5 1 104 Frozen 1117 1117} Visual
2-12-1-6 1 105 1356 1556 1356{Scale
2-12-1-7 1 106 Frozen 1302 1302} Visual
2-12-1-8 1 107 Frozen 1101 1101} Visual
2-12-1-9 1 108 Frozen 1034 1034|Visual
2-13-1-1 1 109 Frozen 1001 1001} Visual
2-13-1-2 1 110 1534 1514 1534|Scale
2-13-1-3 1 111 1300 1206 1300fScale
2-13-14 1 112 1340 1326 1340)Scale
2-13-1-5 1 113 Frozen 1234 1234{Visual
2-13-1-6 1 114 Frozen 1002 1002|Visual
2-13-1-7 1 115 Frozen 1464 1464|ICEMAN™
2-13-1-8 1 116 Frozen 1156 1156|Visual
2-13-1-9 1 117 Frozen 1400 1400{Visual
2-14-1-1 1 118 1485 1485|Scale
2-14-1-2 1 119 1399 1471 1399|Scale
2-14-1-3 1 120 1389 1344 1389|Scale
2-14-1-4 1 121 1302 1313 1302|Scale
2-14-1-5 1 122 Frozen 1250 1250|Visual
2-14-1-6 1 123 Frozen 1200 1200|Visual
2-14-1-7 1 124 Frozen 1350 1350|Visual
2-14-1-8 1 125 Frozen 1000 1000} Visual
2-14-1-9 1 126 Frozen 1400 1400]Visual
2-15-1-1 1 127 1532 1662 1532|{Scale
2-15-1-2 1 128 1632 1690 1632{Scale
2-15-1-3 1 129 1579 1622 1579|Scale
2-15-14 1 130 1473 1402 1473|Scale
2-15-1-5 1 131 1455 1378 1455|Scale
2-15-1-6 1 132 1437 1426 1437|Scale
2-15-1-7 1 133 1416 1424 1416{Scale
2-15-1-8 1 134 1509 1538 1509|Scale
2-15-19 1 135 1498 1475 1498|Scale
2-16-1-1 1 136 Frozen 1221 1221|Visual
2-16-1-2 1 137 Frozen 1574 1574 ICEMAN™
2-16-1-3 1 138 Frozen 1256 1256|Visual
2-16-1-4 1 139 Frozen 1302 1302|Visual
2-16-1-5 1 140 Frozen 1102 1102|Visual
2-16-1-6 1 141 Frozen 1267 1267|Visual
2-16-1-7 1 142 Frozen 1410 1410|Visual
2-16-1-8 1 143 1620 1768 1620|Scale
2-16-1-9 1 144 Frozen 1342 1342|Visual
2-17-1-1 1 145 Frozen 1266 1266[Visual
2-17-1-2 1 146 Frozen 1234 1234|Visual
2-17-1-3 1 147 Frozen 1256 1256|Visual
2-17-1-4 1 148 Frozen 1187 1187|Visual
2-17-1-5 1 149 Frozen 1400 1400| Visual
2-17-1-6 1 150 Frozen 1205 1205|Visual
2-17-1-7 1 151 Frozen 1398 1398/ ICEMAN™
2-17-1-8 1 152 Frozen 1473 1473|ICEMAN™
2-17-1-9 1 153 Frozen 1233 1233|Visual
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2-18-1-1 1 154 Frozen 1475 1475|Visual
2-18-1-2 1 155 Frozen 1098 1098|Visual
2-18-1-3 1 156 1518 1591 1518{Scale
2-18-1-4 1 157 Frozen 1300 1300|Visual
2-18-1-5 1 158 Frozen 1325 1325|Visual
2-18-1-6 1 159 Frozen 1203 1203} Visual
2-18-1-7 1 160 Frozen 1175 1175|Visual
2-18-1-8 1 161 Frozen 1434 1434|Visual
2-18-1-9 1 162 Frozen 1400 1400|Visual
2-19-1-1 1 163 Frozen 1101 1101|Visual
2-19-1-2 1 164 1600 1531 1600|Scale
2-19-1-3 1 165 Frozen 1236 1236|Visual
2-19-14 1 166 Frozen 1056 1056|Visual
2-19-1-5 1 167 Frozen 1500 1500|Visual
2-19-1-6 1 168 Frozen 1456 1456} Visual
2-19-1-7 1 169 Frozen 1300 1300|Visual
2-19-1-8 1 170 Frozen 1757 1757|ICEMAN™
2-19-1-9 1 171 Frozen 1278 1278} Visual
2-20-1-1 1 172 Frozen 1334 1334} Visual
2-20-1-2 1 173 1518 1485 1518|Scale
2-20-1-3 1 174 1500 1296 1500|Scale
2-20-1-4 1 175 Frozen 1233 1233|Visual
2-20-1-5 1 176 Frozen 1544 1544[ICEMAN™
2-20-1-6 1 177 Frozen 1306 1306{ICEMAN™
2-20-1-7 1 178 Frozen 1538 1538}]ICEMAN™
2-20-1-8 1 179 Frozen 1590 1590[ICEMAN™
2-20-1-9 1 180 Frozen 1640 1640[ICEMAN™
2-21-1-1 1 181 1256 1344 1256|Scale
2-21-1-2 1 182 1251 1401 1251|Scale
2-21-1-3 1 183 1156 1172 1156|Scale
2-21-1-4 1 184 1172 991 1172|Scale
2-21-1-5 1 185 897 1097 897{Scale
2-21-1-6 1 186 1158 1144 1158{Scale
2-21-1-7 1 187 1512 1507 1512|Scale
2-21-1-8 1 188 Frozen 1432 1432{ICEMAN™
2-21-1-9 1 189 Frozen 1256 1256{Visual
2-22-1-1 1 190 Frozen 1234 1234|Visual
2-22-1-2 1 191 Frozen 1075 1075} Visual
2-22-1-3 1 192 Frozen 1104 1104} Visual
2-22-1-4 1 193 Frozen 1189 1189|Visual
2-22-1-5 1 194 Frozen 1400 1400|Visual
2-22-1-6 1 195 Frozen 1500 1500{Visual
2-22-1-7 1 196 Frozen 1614 1614|{ICEMAN™
2-22-1-8 1 197 Frozen 1536 1536{Visual
2-22-19 1 198 1347 1347|Scale
2-23-1-1 1 199 Frozen 1500 1500|Visual
2-23-1-2 1 200 Frozen 1467 1467|Visual
2-23-1-3 1 201 Frozen 1536 1536{ICEMAN™
2-23-1-4 1 202 Frozen 1523 1523|]ICEMAN™
2-23-1-5 1 203 Frozen 1421 1421{ICEMAN™
2-23-1-6 1 204 Frozen 1420 1420|Visual
2-23-1-7 1 205 Frozen 1500 1500} Visual
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2-23-1-8 1 206 Frozen 1221 1221{Visual
2-23-19 1 207 Frozen 1122 1122{Visual
2-24-1-1 1 208 1320 1371 1320|Scale
2-24-1-2 1 209 1150 1155 1150|Scale
2-24-1-3 1 210 1264 1190 1264|Scale
2-24-1-4 1 211 Frozen 1145 1145|Visual
2-24-1-5 1 212 Frozen 1278 1278|Visual
2-24-1-6 1 213 Frozen 1007 1007|Visual
2-24-1-7 1 214 Frozen 985 985|Visual
2-24-1-8 1 215 Frozen 1200 1200|Visual
2-24-1-9 1 216 Frozen 1365 1365|Visual
2-01-2-1 2 217 Frozen 1345 1345|Visual
2-01-2-2 2 218 Frozen 1202 1202|Visual
2-01-2-3 2 219 1388 1687 1388|Scale
2-01-2-4 2 220 1436 1211 1436|Scale
2-01-2-5 2 221 1374 1532 1374|Scale
2-01-2-6 2 222 Frozen 1245 1245|Visual
2-01-2-7 2 223 1002 1200 1002|Scale
2-01-2-8 2 224 1082 1186 1082|Scale
2-01-2-9 2 225 1180 1136 1180|Scale
2-02-2-1 2 226 Frozen 1100 1100 Visual
2-02-2-2 2 227 1357 1308 1357|Scale
2-02-2-3 2 228 1271 1266 1271|Scale
2-02-2-4 2 229 1305 1268 1305|Scale
2-02-2-5 2 230 1090 1214 1090|Scale
2-02-2-6 2 231 Frozen 1123 1123|Visual
2-02-2-7 2 232 1267 1286 1267|Scale
2-02-2-8 2 233 1371 1336 1371|Scale
2-02-2-9 2 234 1387 1355 1387|Scale
2-03-2-1 2 235 Frozen 1003 1003|Visual
2-03-2-2 2 236 1602 1491 1602|Scale
2-03-2-3 2 237 Frozen 1174 1174|Visual
2-03-2-4 2 238 Frozen 1009 1009} Visual
2-03-2-5 2 239 Frozen 1300 1300|Visual
2-03-2-6 2 240 Frozen 1477 1477 Visual
2-03-2-7 2 241 Frozen 1468 1468|Visual
2-03-2-8 2 242 Frozen 1512 1512} Visual
2-03-2-9 2 243 Frozen 958 958 Visual
2-04-2-1 2 244 Frozen 1189 1189} Visual
2-04-2-2 2 245 1595 1628 1595|Scale
2-04-2-3 2 246 Frozen 1484 1484|Visual
2-04-2-4 2 247 Frozen 1233 1233|Visual
2-04-2-5 2 248 Frozen 1528 1528| Visual
2-04-2-6 2 249 Frozen 1101 1101|Visual
2-04-2-7 2 250 Frozen 1135 1135|Visual
2-04-2-8 2 251 Frozen 1182 1182|Visual
2-04-2-9 2 252 Frozen 1620 1620{ICEMAN™
2-05-2-1 2 253 Frozen 1400 1400| Visual
2-05-2-2 2 254 1434 1434 1434|Scale
2-05-2-3 2 255 1528 1461 1528{Scale
2-05-2-4 2 256 1439 1391 1439{Scale
2-05-2-5 2 257 Frozen 1345 1345{Visual
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2-05-2-6 2 258 Frozen 1398 1398} Visual
2-05-2-7 2 259 1494 1457 1494|Scale
2-05-2-8 2 260 1396 1576 1396|Scale
2-05-2-9 2 261 1433 1438 1433}Scale
2-06-2-1 2 262 Frozen 1467 1467|Visual
2-06-2-2 2 263 Frozen 1536 1536} Visual
2-06-2-3 2 264 Frozen 1643 1643 ICEMAN™
2-06-2-4 2 265 Frozen 1500 1500]Visual
2-06-2-5 2 266 Frozen 1512 1512}Visual
2-06-2-6 2 267 Frozen 1434 1434|Visual
2-06-2-7 2 268 Frozen 1365 1365]|Visual
2-06-2-8 2 269 Frozen 1599 1599{ICEMAN™
2-06-2-9 2 270 Frozen 1200 1200} Visual
2-07-2-1 2 271 Frozen 1340 1340|Visual
2-07-2-2 2 272 Frozen 1134 1134|Visual
2-07-2-3 2 273 Frozen 1176 1176|Visual
2-07-2-4 2 274 Frozen 1186 1186/ ICEMAN™
2-07-2-5 2 275 Frozen 1204 1204|Visual
2-07-2-6 2 276 Frozen 1330 1330|Visual
2-07-2-7 2 277 1612 1538 1612|Scale
2-07-2-8 2 278 1540 1516 1540|Scale
2-07-2-9 2 279 Frozen 1480 1480[ICEMAN™
2-08-2-1 2 280 1437 1383 1437}{Scale
2-08-2-2 2 281 1284 1267 1284{Scale
2-08-2-3 2 282 1193 1214 1193|Scale
2-08-2-4 2 283 1182 1182{Scale
2-08-2-5 2 284 1067 1067|Scale
2-08-2-6 2 285. 1149 1149|Scale
2-08-2-7 2 286 1211 1252 1211|Scale
2-08-2-8 2 287 1347 1356 1347|Scale
2-08-2-9 2 288 1389 1422 1389|Scale
2-09-2-1 2 289 Frozen 1607 1607|[ICEMAN™
2-09-2-2 2 290 1546 1634 1546|Scale
2-09-2-3 2 291 1600 1554 1600{Scale
2-09-2-4 2 292 Frozen 1245 1245|Visual
2-09-2-5 - 2 293 Frozen 1400 1400|Visual
2-09-2-6 2 294 Frozen 1502 1502{Visual
2-09-2-7 2 295 1500 1560 1500{Scale
2-09-2-8 2 296 1465 1472 1465|Scale
2-09-2-9 2 297 1404 1593 1404|Scale
2-10-2-1 2 298 Frozen 1499 1499|Visual
2-10-2-2 2 299 1618 1607 1618|Scale
2-10-2-3 2 300 1472 1660 1472}Scale
2-10-2-4 2 301 1446 1440 1446|Scale
2-10-2-5 2 302 1270 1279 1270|Scale
2-10-2-6 2 303 1437 1473 1437|Scale
2-10-2-7 2 304 1583 1616 1583|Scale
2-10-2-8 2 305 1552 1556 1552|Scale
2-10-2-9 2 306 Frozen 1345 1345{Visual
2-11-2-1 2 307 Frozen 1288 1288|Visual
2-11-2-2 2 308 1542 1542{Scale
2-11-2-3 2 309 Frozen 1378 1378|Visual
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2-11-2-4 2 310 Frozen 1356 1356|Visual
2-11-2-5 2 311 Frozen 1645 1645|Visual
2-11-2-6 2 312 Frozen 1233 1233|Visual
2-11-2-7 2 313 1590 1639 1590|Scale
2-11-2-8 2 314 1568 1605 1568|Scale
2-11-2-9 2 315 Frozen 1642 1642[ICEMAN™
2-12-2-1 2 316 Frozen 1445 1445|ICEMAN™
2-12-2-2 2 317 1542 1540 1542|Scale
2-12.2-3 2 318 Frozen 1645 1645|]ICEMAN™
2-12-2-4 2 319 Frozen 1500 1500[Visual
2-12-2-5 2 320 Frozen 1400 1400|Visual
2-12-2-6 2 321 1507 1544 1507}Scale
2-12-2-7 2 322 1485 1567 1485|Scale
2-12-2-8 2 323 1555 1574 1555|Scale
2-12-2-9 2 324 Frozen 1305 1305} Visual
2-13-2-1 2 325 Frozen 1243 1243|Visual
2-13-2-2 2 326 1488 1533 1488}Scale
2-13-2-3 2 327 1476 1502 1476|Scale
2-13-24 2 328 1442 1515 1442iScale
2-13-2-5 2 329 Frozen 1451 1451|ICEMAN™
2-13-2-6 2 330 1446 1506 1446|Scale
2-13-2.7 2 331 1442 1514 1442|Scale
2-13-2-8 2 332 1436 1462 1436|Scale
2-13-2-9 2 333 Frozen 1259 1259|Visual
2-14-2-1 2 334 Frozen 1468 1468|ICEMAN™
2-14-2-2 2 335 1340 1359 1340|Scale
2-14-2-3 2 336 1233 1412 1233|Scale
2-14-2-4 2 337 Frozen 1433 1433]ICEMAN™
2-14-2-5 2 338 Frozen 1134 1134|Visual
2-14-2-6 2 339 1393 1393|Scale
2-14-2-7 2 340 1311 1297 1311{Scale
2-14-2-8 2 341 1340 1398 1340{Scale
2-14-2-9 2 342 1360 1360{Scale
2-15-2-1 2 343 1501 1620 1501{Scale
2-15-2-2 2 344 1471 1523 1471|Scale
2-15-2-3 2 345 1431 1471 1431|Scale
2-15-2-4 2 346 1366 1309 1366]Scale
2-15-2-5 2 347 1253 1279 1253|Scale
2-15-2-6 2 348 1327 1371} - 1327|Scale
2-15-2-7 2 349 1382 1381 1382|Scale
2-15-2-8 2 350 1486 1432 1486|{Scale
2-15-2-9 2 351 1407 1290 1407|Scale
2-16-2-1 2 352 1573 1573|Scale
2-16-2-2 2 353 1495 1565 1495|Scale
2-16-2-3 2 354 1521 1521{Scale
2-16-2-4 2 355 1453 1453{Scale
2-16-2-5 2 356 Frozen 1504 1504|Visual
2-16-2-6 2 357 Frozen 1403 1403|Visual
2-16-2-7 2 358 1760 1760|Scale
2-16-2-8 2 359 1663 1509 1663|Scale
2-16-2-9 2 360 Frozen 1400 1400|Visual
2-17-2-1 2 361 Frozen 1348 1348{Visual
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2-17-2-2 2 362 1714 1516 1714|Scale
2-17-2-3 2 363 Frozen 1328 1328|Visual
2-17-2-4 2 364 Frozen 1283 1283} Visual
2-17-2-5 2 365 Frozen 1292 1292|Visual
2-17-2-6 2 366 1382 1504 1382|Scale
2-17-2-7 2 367 1440 1468 1440|Scale
2-17-2-8 2 368 1395 1444 1395{Scale
2-17-2-9 2 369 Frozen 1277 1277 Visual
2-18-2-1 2 370 1542 1542|Scale
2-18-2-2 2 371 1530 1530|Scale
2-18-2-3 2 372 Frozen 1304 1304]Visual
2-18-2-4 2 373 Frozen 1467 1467|Visual
2-18-2-5 2 374 Frozen 1134 1134} Visual
2-18-2-6 2 375 Frozen 1345 1345|Visual
2-18-2-7 2 376 Frozen 1507 1507]ICEMAN™
2-18-2-8 2 377 Frozen 1239 1239{Visual
2-18-2-9 2 378 Frozen 1143 1143|Visual
2-19-2-1 2 379 Frozen 1199 1199|Visual
2-19-2-2 2 380 1570 1615 1570|Scale
2-19-2-3 2 381 Frozen 1478 1478|Visual
2-19-2-4 2 382 Frozen 1456 1456|Visual
2-19-2-5 2 383 Frozen 1395 1395} Visual
2-19-2-6 2 384 Frozen 1362 1362|Visual
2-19-2-7 2 385 1585 1287 1585|Scale
2-19-2-8 2 386 Frozen 1412 1412|Visual
2-19-2-9 2 387 Frozen 1254 1254|Visual
2-20-2-1 2 388 1428 1567 1428|Scale
2-20-2-2 2 389 1406 1539 1406|Scale
2-20-2-3 2 390 1440 1458 1440}{Scale
2-20-2-4 2 391 1383 1414 1383|Scale
2-20-2-5 2 392 1194 1274 1194|Scale
2-20-2-6 2 393 1436 1342 1436{Scale
2-20-2-7 2 394 1478 1544 1478|Scale
2-20-2-8 2 395 1493 1495 1493|Scale
2-20-2-9 2 396 1574 1574 1574|Scale
2-21-2-1 2 397 1252 1258 1252|Scale
2-21-2-2 2 398 1206 1219 1206|Scale
2-21-2-3 2 399 1133 1161 1133|Scale
2-21-2-4 2 400 1212 1210 1212|Scale
2-21-2-5 2 401 1127 1138 1127]Scale
2-21-2-6 2 402 1158 1191 1158|Scale
2-21-2-7 2 403 1287 1385 1287|Scale
2-21-2-8 2 404 1432 1434 1432|Scale
2-21-2-9 2 405 Frozen 1235 1235|Visual
2-22-2-1 2 406 Frozen 1478 1478 Visual
2-22-2-2 2 407 1500 1494 1500|Scale
2-22-2-3 2 408 Frozen 1476 1476]Visual
2-22-2-4 2 409 Frozen 1401 1401|Visual
2-22-2-5 2 410 Frozen| 1341 1341{Visual
2-22-2-6 2 411 Frozen 1222 1222{Visual
2-22-2-7 2 412 1538 1529 1538|Scale
2-22-2-8 2 413 1485 1485|Scale
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2-22-2-9 2 414 1472 1472|Scale
2-23-2-1 2 415 1521 1521{Scale
2-23-2-2 2 416 1564 1564{Scale
2-23-2-3 2 417 1550 1593 1550]Scale
2-23-2-4 2 418 1489 1497 1489{Scale
2-23.2-5 2 419 1360 1366 1360{Scale
2-23.2-6 2 420 1454 1448 1454}{Scale
2-23-2-7 2 421 Frozen 1584 1584|ICEMAN™
2-23.2-8 2 422 1537 1544 1537|Scale
2-23-2-9 2 423 Frozen 1145 1145} Visual
2-24-2-1 2 424 946 980 946|Scale
2-24-2.2 2 425 1198 1171 1198{Scale
2-24-2-3 2 426 1248 1329 1248Scale
2-24-2-4 2 427 1254 1266 1254|Scale
2-24-2-5 2 428 1384 1384{Scale
2-24-2-6 2 429 Frozen 1134 1134{Visual
2-24-2-7 2 430 Frozen 1151 1151|Visual
2-24-2-8 2 431 Frozen 1074 1074|Visual
2-24-2-9 2 432 Frozen 921 921|Visual
2-01-3-1 3 433 1424 1282 1424{Scale
2-01-3-2 3 434 1518 1512 1518}Scale
2-01-3-3 3 435 1468 1476 1468|Scale
2-01-34 3 436 1374 1357 1374|Scale
2-01-3-5 3 437 1227 1285 1227|Scale
2-01-3-6 3 438 1163 1312 1163}Scale
2-01-3-7 3 439 1216 1221 1216|Scale
2-01-3-8 3 440 1122 1216 1122|Scale
2-01-3-9 3 441 909 923 909|Scale
2-02-3-1 3 442 Frozen 934 934|Visual
2-02-3-2 3 443 1200 1195 1200|Scale
2-02-3-3 3 444 1216 1208 1216{Scale
2-02-3-4 3 445 1398 1406 1398|Scale
2-02-3-5 3 446 1165 1238 1165|Scale
2-02-3-6 3 447 1182 1203 1182|Scale
2-02-3-7 3 448 1192 1212 1192|Scale
2-02-3-8 3 449 1240 1225 1240|Scale
2-02-3-9 3 450 1329 1339 1329(Scale
2-03-3-1 3 451 Frozen 1146 1146|Visual
2-03-3-2 3 452 1435 1426 1435|Scale
2-03-3-3 3 453 1434 1424 1434|Scale
2-03-3-4 3 454 1395 1351 1395|Scale
2-03-3-5 3 455 1508 1438 1508|Scale
2-03-3-6 3 456 1506 1523 1506|Scale
2-03-3-7 3 457 1491 1432 1491]Scale
2-03-3-8 3 458 1462 1424 1462]Scale
2-03-3-9 3 459 Frozen 1378 1378|Visual
2-04-3-1 3 460 1439 1487 1439|Scale
2-04-3-2 3 461 1502 1478 1502{Scale
2-04-3-3 3 462 1530 1461 1530|Scale
2-04-3-4 3 463 1426 1445 1426{Scale
2-04-3-5 3 464 1415 1475 1415|Scale
2-04-3-6 3 465 1444 1485 1444{Scale
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2-04-3-7 3 466 1468 1501 1468|Scale
2-04-3-8 3 467 1458 1486 1458|Scale
2-04-3-9 3 468 1362 1419 1362|Scale
2-05-3-1 3 469 Frozen 1389 1389]ICEMAN™
2-05-3-2 3 470 1440 1466 1440]Scale
2-05-3-3 3 471 1356 1391 1356|Scale
2-05-3-4 3 472 1380 1467 1380]Scale
2-05-3-5 3 473 Frozen 1411 1411|Visual
2-05-3-6 3 474 1398 1433 1398|Scale
2-05-3-7 3 475 1322 1421 1322|Scale
2-05-3-8 3 476 1439 1452 1439|Scale
2-05-3-9 3 477 1392 1360 1392|Scale
2-06-3-1 3 478 Frozen 1516 1516]ICEMAN™
2-06-3-2 3 479 1419 1551 1419|Scale
2-06-3-3 3 480 1580 1589 1580]|Scale
2-06-3-4 3 481 Frozen 1500 1500} Visual
2-06-3-5 3 482 Frozen 1508 1508]ICEMAN™
2-06-3-6 3 483 1454 1505 1454|Scale
2-06-3-7 3 484 1374 1565 1374|Scale
2-06-3-8 3 485 1530 1579 1530]Scale
2-06-3-9 3 486 Frozen 1453 1453} Visual
2-07-3-1 3 487 1450 1450]Scale
2-07-3-2 3 488 1502 1510 1502|Scale
2-07-3-3 3 489 1487 1503 1487|Scale
2-07-3-4 3 490 1474 1472 1474|Scale
2-07-3-5 3 491 1485 1422 1485]Scale
2-07-3-6 3 492 1478 1477 1478{Scale
2-07-3-7 3 493 1493 1499 1493|Scale
2-07-3-8 3 494 1500 1527 1500{Scale
2-07-3-9 3 495 1480 1523 1480|Scale
2-08-3-1 3 496 1350 1405 1350|Scale
2-08-3-2 3 497 1256 1296 1256{Scale
2-08-3-3 3 498 1270 1317 1270|Scale
2-08-3-4 3 499 1078 1120 1078|Scale
2-08-3-5 3 500 1126 1182 1126{Scale
2-08-3-6 3 501 1392 1392|Scale
2-08-3-7 3 502 1257 1252 1257|Scale
2-08-3-8 3 503 1310 1332 1310|Scale
2-08-3-9 3 504 1440 1200 1440}Scale
2-09-3-1 3 505 1480 1589 1480|Scale
2-09-3-2 3 506 1507 1487 1507]Scale
2-09-3-3 3 507 1540 1573 1540]Scale
2-09-3-4 3 508 1507 1620 1507|Scale
2-09-3-5 3 509 1435 1435|Scale
2-09-3-6 3 510 1454 1370 1454{Scale
2-09-3-7 3 511 1408 1434 1408|Scale
2-09-3-8 3 512 1404 1418 1404|{Scale
2-09-3-9 3 513 Frozen 1240 1240} Visual
2-10-3-1 3 514 1560 1553 1560|Scale
2-10-3-2 3 515 1498 1502 1498{Scale
2-10-3-3 3 516 1474 1479 1474|Scale
2-10-3-4 3 517 1407 1404 1407|Scale
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2-10-3-5 3 518 1369 1342 1369|Scale
2-10-3-6 3 519 1438 1457 1438|Scale
2-10-3-7 3 520 1468 1422 1468|Scale
2-10-3-8 3 521 1542 1514 1542{Scale
2-10-3-9 3 522 Frozen 1490 1490|Visual
2-11-3-1 3 523 1252 1514 1252iScale
2-11-3-2 3 524 1494 1506 1494 |Scale
2-11-3-3 3 525 1512 1511 1512|Scale
2-11-3-4 3 526 1531 1555 1531|Scale
2-11-3-5 3 527 Frozen 1283 1283|Visual
2-11-3-6 3 528 1523 1517 1523|Scale
2-11-3-7 3 529 1545 1557 1545|Scale
2-11-3-8 3 530 1544 1554 1544|Scale
2-11-3-9 3 531 1551 1572 1551|Scale
2-12-3-1 3 532 1470 1417 1470}Scale
2-12-3-2 3 533 1446 1470 1446|Scale
2-12-3-3 3 534 1425 1475 1425|Scale
2-12-3-4 3 535 1406 1402 1406|Scale
2-12-3-5 3 536 1390 1390|Scale
2-12-3-6 3 537 1384 1407 1384|Scale
2-12-3-7 3 538 1410 1428 1410{Scale
2-12-3-8 3 539 1454 1471 1454|Scale
2-12-3-9 3 540 1450 1385 1450]Scale
2-13-3-1 3 541 1297 1267 1297|Scale
2-13-3-2 3 542 1334 1374 1334|Scale
2-13-3-3 3 543 1362 1389 1362|Scale
2-13-34 3 544 1320 1378 1320|Scale
2-13-3-5 3 545 1338 1386 1338|{Scale
2-13-3-6 3 546 1329 1368 1329|Scale
2-13-3-7 3 547 1318 1354 1318}Scale
2-13-3-8 3 548 1384 1451 1384|Scale
2-13-3-9 3 549 Frozen 1402 1402|Visual
2-14-3-1 3 550 1220 1375 1220{Scale
2-14-3-2 3 551 1302 1339 1302|Scale
2-14-3-3 3 552 1238 1330 1238|Scale
2-14-3-4 3 553 1238 1256 1238|Scale
2-14-3-5 3 554 Frozen 1440 1440|Visual
2-14-3-6 3 555 1176 1216 1176|Scale
2-14-3-7 3 556 1220 1271 1220]Scale
2-14-3-8 3 557 1277 1318 1277|Scale
2-14-3-9 3 558 Frozen 1207 1207|]ICEMAN™
2-15-3-1 3 559 1406 1425 1406|Scale
2-15-3-2 3 560 1367 1383 1367|Scale
2-15-3-3 3 561 1315 1344 1315|Scale
2-15-3-4 3 562 1243 1278 1243{Scale
2-15-3-5 3 563 1228 1270 1228|Scale
2-15-3-6 3 564 1278 1300 1278|Scale
2-15-3-7 3 565- 1287 1319 1287|Scale
2-15-3-8 3 566 1304 1338 1304|Scale
2-15-3-9 3 567 1345 1378 1345|Scale
2-16-3-1 3 568 1544 1375 1544|Scale
2-16-3-2 3 569 1370 1452 1370|Scale
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2-16-3-3 3 570 1400 1449 1400]Scale
2-16-3-4 3 571 1374 1442 1374|Scale
2-16-3-5 3 572 1392 1468 1392|Scale
2-16-3-6 3 573 1354 1400 1354|Scale
2-16-3-7 3 574 1402 1431 1402|Scale
2-16-3-8 3 575 1326 1369 1326|Scale
2-16-3-9 3 576 1391 1427 1391|Scale
2-17-3-1 3 577 1622 1406 1622|Scale
2-17-3-2 3 578 1548 1409 1548|Scale
2-17-3-3 3 579 1366 1389 1366]Scale
2-17-3-4 3 580 1337 1383 1337|Scale
2-17-3-5 3 581 1345 1384 1345|Scale
2-17-3-6 3 582 1387 1407 1387|Scale
2-17-3-7 3 583 1377 1405 1377]Scale
2-17-3-8 3 584 1372 1400 1372]Scale
2-17-3-9 3 585 1421 1523 1421]Scale
2-18-3-1 3 586 1480 1480|Scale
2-18-3-2 3 587 1425 1425|Scale
2-18-3-3 3 588 1411 1472 1411|Scale
2-18-3-4 3 589 1310 1375 1310|Scale
2-18-3-5 3 590 1396 1413 1396|Scale
2-18-3-6 3 591 1382 1422 1382|Scale
2-18-3-7 3 592 1449 1390 1449|Scale
2-18-3-8 3 593 1524 1497 1524|Scale
2-18-3-9 3 594 1552 1552|Scale
2-19-3-1 3 595 Frozen 1337 1337|Visual
2-19-3-2 3 596 1496 1528 1496|Scale
2-19-3-3 3 597 1484 1523 1484{Scale
2-19-3-4 3 598 1498 1518 1498|Scale
2-19-3-5 3 599 Frozen 1487 1487 Visual
2-19-3-6 3 600 1478 1504 1478|{Scale
2-19-3-7 3 601 1474 1490 1474|Scale
2-19-3-8 3 602 1510 1558 1510|Scale
2-19-3-9 3 603 1436 1522 1436|Scale
2-20-3-1 3 604 1438 1477 1438|Scale
2-20-3-2 3 605 1421 1457 1421|Scale
2-20-3-3 3 606 1365 1408 1365|Scale
2-20-3-4 3 607 1271 1306 1271|Scale
2-20-3-5 3 608 1288 1313 1288]Scale
2-20-3-6 3 609 1345 1371 1345|Scale
2-20-3-7 3 610 1399 1416 1399|Scale
2-20-3-8 3 611 1446 1452 1446|Scale
2-20-3-9 3 612 1291 1490 1291|Scale
2-21-3-1 3 613 1252 1259 1252|Scale
2-21-3-2 3 614 1205 1230 1205|Scale
2-21-3-3 3 615 1390 1392 1390|Scale
2-21-3-4 3 616 1341 1376 1341}Scale
2-21-3-5 3 617 1179 1212 1179|Scale
2-21-3-6 3 618 1167 1203 1167|Scale
2-21-3-7 3 619 1262 1290 1262|Scale
2-21-3-8 3 620 1367 1372 1367{Scale
2-21-3-9 3 621 Frozen 1254 1254|Visual
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2-22-3-1 3 622 1440 1440[Scale
2-22-32 3 623 1494 1584 1494|Scale
2-22-3-3 3 624 1465 1508 1465|Scale
22234 3 625 1503 1426 1503[Scale
2-22.3-5 3 626 1464 1464|Scale
2-22-3-6 3 627 1420 1444 1420|Scale
2-22-3-7 3 628 1413 1435 1413[Scale
2-22-3-8 3 629 1370 1394 1370[Scale
2-22-3-9 3 630 1396 1482 1396Scale
2-23-3-1 3 631 1414 1414[Scale
2-23-3-2 3 632 1445 1451 1445|Scale
2-23-3-3 3 633 1437 1437 1437|Scale
2-23-34 3 634 1406 1426 1406]Scale
2-23-3-5 3 635 1356 1367 1356[Scale
2-233-6 3 636 1392 1399 1392[Scale
2-23-3-7 3 637 1442 1451 1442[Scale
2-23-3-8 3 638 1458 1471 1458|Scale
2-23-3-9 3 639 1424 1401 1424]Scale
2-24-3-1 3 640 1136 1131 1136]Scale
2-24-32 3 641 1229 1262 1229|Scale
2-24-33 3 642 1156 1142 1156|Scale
2-24-34 3 643 1274 1302 1274|Scale
2-24-3.5 3 644 1281 1306 1281]Scale
2-24-3-6 3 645 1250 1255 1250[Scale
2-24-3-7 3 646 1348 1414 1348[Scale
2-24-3-8 3 647 1495 1485 1495|Scale
2-24-3-9 3 648 1442 1442[Scale
2-01-4-1 4 649 1318 1312 1318[Scale
2-01-4-2 4 650 1320 1267 1320|Scale
2-01-4-3 4 651 1306 1265 1306|Scale
2-01-4-4 4 652 1306 1312 1306[Scale
2-01-4-5 4 653 1223 1263 1223[Scale
2-014-6 4 654 1277 1311 1277|Scale
2-01-4-7 4 655 1209 1231 1209]Scale
2-01-4-8 4 656 1078 1205 1078|Scale
2-01-4-9 4 657 1054 1105 1054[Scale
2-02-4-1 4 658 1165 1279 1165|Scale
2-02-4-2 4 659 1185 1163 1185[Scale
2-02-4-3 4 660 1197 1212 1197]Scale
2-02-4-4 4 661 1328 1339 1328[Scale
2-024-5 4 662 1339 1339]Scale
2-02-4-6 4 663 1310 1328 1310[Scale
2-02-4-7 4 664 1396 1415 1396|Scale
2-02-4-8 4 665 1140 1182 1140|Scale
2-02-4-9 4 666 1322 1322 1322[Scale
2-03-4-1 4 667 1242 1242[Scale
2-03-4-2 4 668 1218 1254 1218[Scale
2-03-4-3 4 669 1274 1279 1274]Scale
2-03-4-4 4 670 1215 1248 1215[Scale
2-034-5 4 671 1328 1286 1328[Scale
2-03-4-6 4 672 1268 1262 1268|Scale
2-034-7 4 673 1350 1298 1350[Scale
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2-03-4-8 4 674 1465 1465[Scale
2-03-4-9 4 675 1219 1134 1219|Scale
2.04-4-1 4 676 1294 1302 1294]Scale
2-044-2 4 677 1284 1302 1284|Scale
2-04-4-3 4 678 1288 1325 1288Scale
20444 |4 679 1276 1296 1276|Scale
2.04-4-5 1 680 1302 1300 1302[Scale
2-04-4-6 4 681 1268 1286 1268|Scale
2-04-4-7 4 682 1268 1267 1268{Scale
2-04-4.8 4 683 1255 1274 1255/Scale
20449 |4 684 1209 1191 1209Scale
2-05-4-1 4 685 1313 1252 1313]Scale
20542 4 686 1308 1324 1308[Scale
2-05-4-3 4 687 1266 1293 1266Scale
20544 |4 688 1264 1253 1264]Scale
2.05.4-5 7 689 1340 1340[Scale
2-05-4-6 4 690 1293 1251 1293{Scale
2-05-4-7 4 691 1320 1268 1320|Scale
2.054-8 |4 692 1332 1403 1332|Scale
20549 |4 693 1380 1429 1380[Scale
2-06-4-1 4 694 1377 1375 1377|Scale
20642 |4 695 1386 1399 1386|Scale
2-06-4-3 4 696 1416 1432 1416|Scale
20644 |4 697 1405 1446 1405|Scale
2-06-4-5 4 698 1470 1388 1470|Scale
2-0646 |4 699 1405 1425 1405|Scale
2-06-4-7 4 700 1414 1441 1414|Scale
2-06-4-8 4 701 1428 1455 1428|Scale
2.064-9 |4 702 1201 1380 1291|Scale
2-07-4-1 4 703 1280 1320 1280[Scale
20742 |4 704 1305 1329 1305|Scale
20743 |4 705 1389 1346 1389|Scale
2-07-4-4 4 706 1344 1331 1344|Scale
2.0745 |4 707 1342 1334 1342|Scale
2-07-4-6 4 708 1322 1364 1322|Scale
20747 |4 709 1347 1334 1347]Scale
2-07-4-8 4 710 1338 1355 1338]Scale
20749 |4 711 1362 1386 1362|Scale
2-08-4-1 4 712 1322 1351 1322|Scale
2-08-4-2 4 713 1206 1222 1206|Scale
2-08-4-3 4 714 1207 1240 1207|Scale
20844 |4 715 1128 1162 1128|Scale
2-08-4-5 4 716 1228 1240 1228|Scale
20846 |4 717 1348 1443 1348|Scale
2-08-4-7 4 718 1182 1212 1182{Scale
2-08-4-8 4 719 1223 1245 1223{Scale
20849 |4 720 1295 1279 1295|Scale
2-094-1 4 721 1462 1336 1462|Scale
2-09-4-2 4 722 1379 1379 1379|Scale
2.0943 |4 723 1354 1377 1354|Scale
20944 |4 724 1364 1380 1364|Scale
2-09-4-5 4 725 1255 1310 1255|Scale
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2-09-4-6 4 726 1351 1364 1351|Scale
2-09-4-7 4 727 1342 1328 1342|Scale
2-09-4-8 4 728 1349 1353 1349|Scale
2-09-4-9 4 729 1356 1397 1356|Scale
2-10-4-1 4 730 1400 1422 1400|Scale
2-10-4-2 4 731 1382 1267 1382|Scale
2-10-4-3 4 732 1347 1348 1347|Scale
2-10-4-4 4 733 1340 1347 1340|Scale
2-10-4-5 4 734 1344 1308 1344|Scale
2-10-4-6 4 735 1360 1377 1360|Scale
2-10-4-7 4 736 1385 1399 1385{Scale
2-10-4-8 4 737 1430 1434 1430|Scale
2-10-4-9 4 738 Frozen 1463 1463{Visual
2-11-4-1 4 739 1387 1402 1387|Scale
2-114-2 4 740 1374 1394 1374{Scale
2-11-4-3 4 741 1424 1445 1424|Scale
2-11-4-4 4 742 1444 1473 1444|Scale
2-11-4-5 4 743 1478 1491 1478|Scale
2-11-4-6 4 744 1434 1429 1434|Scale
2-11-4-7 4 745 1422 1425 1422|Scale
2-11-4-8 4 746 1397 1416 1397|Scale
2-114-9 4 747 1432 1463 1432|Scale
2-12-4-1 4 748 1328 1331 1328|Scale
2-12-4-2 4 749 1332 1386 1332{Scale
2-12-4-3 4 750 1322 1327 1322{Scale
2-12-4-4 4 751 1343 1402 1343]Scale
2-12-4-5 4 752 1278 1296 1278|Scale
2-12-4-6 4 753 1264 1427 1264|Scale
2-12-4-7 4 754 1282 1294 1282|Scale
2-12-4-8 4 755 1322 1328 1322|Scale
2-12-4.9 4 756 1298 1317 1298|Scale
2-13-4-1 4 757 1314 1321 1314|Scale
2-13-4-2 4 758 1219 1228 1219{Scale
2-13-4-3 4 759 1245 1264 1245|Scale
2-13-4-4 4 760 1247 1277 1247|Scale
2-13-4-5 4 761 1251 1239 1251|Scale
2-13-4-6 4 762 1208 1183 1208]Scale
2-13-4-7 4 763 1314 1338 1314{Scale
2-13-4-8 4 764 1267 1325 1267|Scale
2-13-4-9 4 765 1349 1419 1349|Scale
2-14-4-1 4 766 1242 1276 1242|Scale
2-14-4-2 4 767 1205 1253 1205|Scale
2-14-4-3 4 768 1324 1347 1324|Scale
2-14-4-4 4 769 1170 1195 1170|Scale
2-14-4-5 4 770 1132 1161 1132|Scale
2-14-4-6 4 771 1187 1214 1187|Scale
2-14-4-7 4 772 1204 1230 1204|Scale
2-14-4-8 4 773 1209 1204 1209|Scale
2-14-4-9 4 774 Frozen 1456 1456]Visual
2-15-4-1 4 775 1228 1247 1228]|Scale
2-15-4-2 4 776 1199 1225 1199|Scale
2-15-4-3 4 777 1218 1248 1218]Scale
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2-15-4-4 4 778 1202 1246 1202]Scale
2-15-4-5 4 779 1230 1317 1230|Scale
2-15-4-6 4 780 1233 1262 1233[Scale
2-15-4-7 4 781 1238 1270 1238|Scale
2-15-4-8 4 782 1218 1245 1218[Scale
2-15-4-9 4 783 1262 1298 1262[Scale
2-16-4-1 4 784 1239 1297 1239[Scale
2-16-4-2 4 785 1228 1285 1228[Scale
2-16-4-3 4 786 1254 1302 1254]Scale
2-16-4-4 4 787 1226 1296 1226]Scale
2-16-4-5 4 788 1247 1306 1247|Scale
2-16-4-6 4 789 1176 1176Scale
2-16-4-7 4 790 1181 1213 1181|Scale
2-16-4-8 4 791 1167 1229 1167|Scale
2-16-4-9 4 792 1156 1215 1156/Scale
2-17-4-1 4 793 1338 1342 1338|Scale
2-17-4-2 4 794 1298 1368 1298]Scale
2-17-4-3 4 795 1294 1315 1294]Scale
2-17-4-4 4 796 1234 1257 1234|Scale
2-17-4-5 4 797 1321 1298 1321/Scale
2-17-4-6 4 798 1231 1283 1231]Scale
21747 4 799 1254 1286 1254|Scale
2-17-4-8 4 800 1275 1285 1275|Scale
2-17-4-9 4 801 1240 1272 1240[Scale
2-18-4-1 4 302 1274 1341 1274Scale
2-18-4-2 4 803 1294 1349 1294]Scale
2-18-4-3 4 804 1250 1318 1250]Scale
2-18-4-4 4 805 1211 1388 1211]Scale
2-18-4-5 4 806 1245 1245|Scale
2-18-4-6 4 807 1285 1342 1285/Scale
2-18-4-7 4 808 1293 1344 1293[Scale
2-18-4-8 4 809 1290 1332 1290Scale
2-18-4-9 4 810 1241 1275 1241|Scale
2-19-4-1 4 811 1411 1439 1411]Scale
2-194.2 4 312 1361 1410 1361]Scale
2-19-4-3 4 813 1385 1434 1385|Scale
2-19-44 4 814 1387 1422 1387|Scale
2-19-4-5 4 815 Frozen 1320 1320[Visual
2-19-4-6 4 816 1385 1411 1385Scale
2-19-4-7 4 817 1341 1371 1341|Scale
2-19-4.8 4 818 1327 1378 1327|Scale
2-19-4-9 4 819 1320 1358 1320{Scale
2-204-1 4 820 1239 1332 1239|Scale
2-20-4-2 4 821 1286 1328 1286|Scale
2-204-3 4 822 1259 1294 1259]Scale
2-20-4-4 4 823 1243 1285 1243|Scale
2-20-4-5 4 824 1231 1301 1231|Scale
2-20-4-6 4 825 1212 1293 1212|Scale
2-20-4-7 4 826 1301 1314 1301|Scale
2-20-4-8 4 827 1317 1382 1317|Scale
2-20-4-9 4 828 1408 1438 1408[Scale
2-21-4-1 4 829 1191 1216 1191|Scale
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2-21-4-2 4 830 1143 1164 1143]Scale
2-21-4-3 4 831 1161 1190 1161|Scale
2-21-44 4 832 1357 1213 1357]Scale
2-214-5 4 833 1163 1163|Scale
2-21-4-6 4 834 1166 1209 1166[Scale
2214-7 4 835 1180 1219 1180[Scale
2-214-8 4 836 1242 1265 1242[Scale
2-21-4-9 4 837 1297 1336 1297|Scale
2-22-4-1 1 838 1348 1368 1348|Scale
2-22-4-2 4 839 1322 1364 1322[Scale
2-22-4-3 4 840 1341 1362 1341|Scale
22244 4 841 1348 1352 1348[Scale
2.22-4.5 4 842 1345 1345(Scale
2-22-4-6 4 843 1316 1339 1316Scale
2-22-4-7 4 844 1273 1365 1273|Scale
22248 4 845 1229 1267 1229|Scale
2-22-4-9 4 846 1226 1263 1226|Scale
2-23-4-1 2 847 1294 1304 1294[Scale
2-23-4-2 4 848 1292 1309 1292{Scale
2-23-4-3 4 849 1325 1321 1325|Scale
2-23-4-4 4 850 1322 1340 1322|Scale
2-23-4-5 4 851 1282 1284 1282|Scale
2-23-4-6 4 852 1240 1236 1240Scale
2-234-7 4 853 1280 1277 1280|Scale
2-23-4-8 4 854 1315 1302 1315|Scale
2-23-4-9 4 855 1288 1322 1288|Scale
2-24-4-1 4 856 1211 1090 1211|Scale
2-24-4-2 4 857 1188 1080 1188|Scale
2-24-4-3 4 858 1195 1243 1195[Scale
2-24-4-4 4 859 1234 1267 1234[Scale
2-24-4-5 4 860 1393 1296 1393|Scale
2-24-4-6 4 861 1250 1251 1250]Scale
2-24-4.7 4 862 1277 1290 1277|Scale
2-24-4.8 4 863 1288 1328 1288|Scale
22449 4 864 1280 1307 1280|Scale
2-01-5-1 5 865 1198 1182 1198|Scale
2-01-5-2 5 866 1273 1255 1273(Scale
2-01-5-3 5 867 1248 1240 1248|Scale
2-01-5-4 5 868 1254 1248 1254|Scale
2-01-5-5 5 869 1221 1249 1221]Scale
2-01-5-6 5 870 1203 1250 1203[Scale
2-01-5-7 5 871 1173 1236 1173|Scale
2-01-5-8 5 872 1182 1185 1182|Scale
2-01-5-9 5 873 989 1094 989|Scale
2-02-5-1 5 874 1163 1163|Scale
2-02-5-2 5 875 1136 1135 1136[Scale
2-02-5-3 5 876 1160 1164 1160Scale
2-02-5-4 5 877 920 1115 920|Scale
2-02-5-5 5 878 1095 1126 1095[Scale
2-02-5-6 5 879 1063 1073 1063Scale
2-02-5-7 5 880 1071 1159 1071Scale
2-02-5-8 5 881 1075 1140 1075/Scale
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2-02-5-9 5 882 1110 1168 1110[Scale
2-03-5-1 5 883 1366 1366|Scale
2-03-5-2 5 884 1225 1215 1225|Scale
2-03-5-3 5 885 1151 1137 1151]Scale
2-03-54 5 886 1340 1339 1340[Scale
2-03-5-5 5 887 1314 1230 1314[Scale
2-03-5-6 5 888 1260 1210 1260|Scale
2-03-5-7 5 889 1265 1196 1265|Scale
2-03-5-8 5 890 1250 1209 1250[Scale
2-03-5-9 5 891 1260 1168 1260|Scale
2-04-5-1 5 892 1401 1285 1401]Scale
2-04-5-2 5 893 1354 1390 1354|Scale
2-04-5-3 5 894 1327 1335 1327]Scale
2-04-5-4 5 895 1296 1315 1296]Scale
2-04-5-5 5 896 1248 1268 1248|Scale
2-04-5-6 5 897 1326 1348 1326/Scale
2-04-5-7 5 898 1190 1241 1190[Scale
2-04-5-8 5 899 1245 1283 1245|Scale
2-04-5-9 5 900 1178 1174 1178|Scale
2-05-5-1 5 901 1271 1270 1271|Scale
2-05-5-2 5 902 1300 1313 1300|Scale
2-05-5-3 5 903 1246 1288 1246[Scale
2-05-5-4 5 904 1293 1312 1293[Scale
2-05-5-5 5 905 1201 1236 1201{Scale
2-05-5-6 5 906 1213 1222 1213[Scale
2-05-5-7 5 907 1314 1303 1314]Scale
2-05-5-8 5 908 1217 1256 1217|Scale
2-05-5-9 5 909 1236 1248 1236]Scale
2-06-5-1 5 910 1292 1200 1292[Scale
2-06-5-2 5 911 1358 1389 1358|Scale
2-06-5-3 5 912 1417 1452 1417|Scale
2-06-5-4 5 913 1276 1290 1276|Scale
2-06-5-5 5 914 1295 1310 1295[Scale
2-06-5-6 5 915 1294 1333 1294[Scale
2-06-5-7 5 916 1262 1298 1262|Scale
2-06-5-8 5 917 1233 1237 1233[Scale
2-06-5-9 5 918 1196 1222 1196|Scale
2-07-5-1 5 919 1260 1263 1260[Scale
2-07-5-2 5 920 1189 1164 1189[Scale
2-07-5-3 5 921 1300 1288 1300|Scale
2-07-5-4 5 922 1354 1331 1354]Scale
2-07-5-5 5 923 1191 1201 1191{Scale
2-07-5-6 5 924 1387 1399 1387|Scale
2-07-5-7 5 925 1345 1330 1345[Scale
2-07-5-8 5 926 1333 1324 1333[Scale
2-07-5-9 5 927 1198 1220 1198{Scale
2-08-5-1 5 928 1229 1216 1229]Scale
2-08-5-2 5 929 1296 1332 1296]Scale
2-08-5-3 5 930 1290 1308 1290[Scale
2-08-5-4 5 931 1190 1207 1190|Scale
2-08-5-5 5 932 1152 1184 1152|Scale
2-08-5-6 5 933 1258 1269 1258[Scale
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2-08-5-7 5 934 1170 1176 1170|Scale
2-08-5-8 5 935 1195 1202 1195|Scale
2-08-5-9 5 936 1326 1278 1326|Scale
2-09-5-1 5 937 1343 1631 1343|Scale
2-09-5-2 5 938 1242 1266 1242|Scale
2-09-5-3 5 939 1185 1222 1185]Scale
2-09-5-4 5 940 1233 1254 1233|Scale
2-09-5-5 5 941 1245 1224 1245|Scale
2-09-5-6 5 942 1215 1242 1215|Scale
2-09-5-7 S 943 1165 1245 1165]Scale
2-09-5-8 S 944 1167 1214 1167|Scale
2-09-5-9 5 945 1179 1216 1179|Scale
2-10-5-1 5 946 1278 1292 1278]Scale
2-10-5-2 5 947 1282 1295 1282|Scale
2-10-5-3 5 948 1370 1438 1370|Scale
2-10-5-4 5 949 1250 1265 1250|Scale
2-10-5-5 S 950 1269 1222 1269|Scale
2-10-5-6 5 951 1276 1278 1276|Scale
2-10-5-7 5 952 1305 1447 1305]Scale
2-10-5-8 5 953 1339 1345 1339|Scale
2-10-5-9 5 954 Frozen 1300 1300]Visual
2-11-5-1 5 955 Frozen 1237 1237|Visual
2-11-5-2 5 956 1244 1260 1244|Scale
2-11-5-3 S 957 1291 1304 1291]|Scale
2-11-5-4 5 958 1351 1362 1351]Scale
2-11-5-5 5 959 1337 1382 1337|Scale
2-11-5-6 5 960 1340 1346 1340|Scale
2-11-5-7 S 961 1284 1302 1284|Scale
2-11-5-8 5 962 1274 1297 1274|Scale
2-11-5-9 5 963 1240 1270 1240}Scale
2-12-5-1 5 964 1300 1305 1300{Scale
2-12-5-2 5 965 1245 1244 1245|Scale
2-12-5-3 5 966 1206 1219 1206|Scale
2-12-5-4 5 967 1190 1204 1190|Scale
2-12-5-5 5 968 1140 1183 1140|Scale
2-12-5-6 5 969 1348 1427 1348|Scale
2-12-5-7 5 970 1276 1249 1276|Scale
2-12-5-8 5 971 1220 1323 1220|Scale
2-12-5-9 5 972 1177 1198 1177|Scale
2-13-5-1 5 973 Frozen 1467 1467{Visual
2-13-5-2 S 974 1264 1306 1264]|Scale
2-13-5-3 5 975 1329 1350 1329|Scale
2-13-54 S 976 1328 1363 1328|Scale
2-13-5-5 5 977 1256 1256]Scale
2-13-5-6 5 978 1326 1345 1326|Scale
2-13-5-7 5 979 1268 1305 1268|Scale
2-13-5-8 5 980 1324 1343 1324]Scale
2-13-5-9 5 981 1336 1371 1336|Scale
2-14-5-1 5 982 1120 1166 1120|Scale
2-14-5-2 5 983 1188 1238 1188|Scale
2-14-5-3 5 984 1180 1246 1180{Scale
2-14-54 5 985 1193 1258 1193(Scale
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2-14-5-5 5 986 1205 1318 1205]Scale
2-14-5-6 5 987 1246 1246 1246/Scale
2-14-5-7 5 988 1208 1204 1208|Scale
2-14-5-8 5 989 1205 1226 1205|Scale
2-14-59 S 990 Frozen 1233 1233|Visual
2-15-5-1 5 991 1346 1235 1346|Scale
2-15-5-2 5 992 1180 1187 1180|Scale
2-15-5-3 5 993 1273 1298 1273|Scale
2-15-54 5 994 1265 1291 1265|Scale
2-15-5-5 5 995 1320 1361 1320{Scale
2-15-5-6 5 996 1222 1241 1222[Scale
2-15-5-7 5 997 1178 1208 1178{Scale
2-15-5-8 5 998 1176 1200 1176|Scale
2-15-59 5 999 1289 1289|Scale
2-16-5-1 5 1000 1211 1205 1211]Scale
2-16-5-2 5 1001 1315 1360 1315|Scale
2-16-5-3 5 1002 1280 1314 1280|Scale
2-16-5-4 5 1003 1316 1360 1316/Scale
2-16-5-5 5 1004 1111 1146 1111|Scale
2-16-5-6 5 1005 1155 1194 1155|Scale
2-16-5-7 5 1006 1206 1206|Scale
2-16-5-8 5 1007 1318 1352 1318[Scale
2-16-59 S 1008 1210 1226 1210{Scale
2-17-5-1 5 1009 1209 1212 1209|Scale
2-17-5-2 5 1010 1224 1221 1224[Scale
2-17-5-3 5 1011 1373 1397 1373/Scale
2-17-54 S 1012 1246 1322 1246|Scale
2-17-5-5 5 1013 1347 1347|Scale
2-17-5-6 5 1014 1144 1178 1144[Scale
2-17-5-7 5 1015 1140 1164 1140[Scale
2-17-5-8 5 1016 1094 1183 1094/Scale
2-17-5-9 5 1017 1208 1228 1208|Scale
2-18-5-1 5 1018 1085 1191 1085/Scale
2-18-5-2 5 1019 1217 1252 1217|Scale
2-18-53 5 1020 1144 1208 1144[Scale
2-18-54 |5 1021 1124 1152 1124]Scale
2-18-5-5 5 1022 1244 1306 1244]Scale
2-18-5-6 5 1023 1128 1190 1128|Scale
2-18-5-7 s 1024 1090 1090|Scale
2-18-5-8 5 1025 1164 1247 1164[Scale
2-18-5-9 5 1026 1155 1193 1155|Scale
2-19-5-1 5 1027 1192 1229 1192|Scale
2-19-5-2 5 1028 1192 1259 1192[Scale
2-19-5-3 5 1029 1220 1257 1220{Scale
2-19-5-4 5 1030 1230 1261 1230{Scale
2-19-5-5 5 1031 1230 1267 1230[Scale
2-19-5-6 5 1032 1198 1265 1198[Scale
2-19-5-7 5 1033 1168 1223 1168|Scale
2-19-5-8 5 1034 1202 1238 1202[Scale
2-19-59 5 1035 1130 1191 1130|Scale
2-20-5-1 5 1036 1245 1309 1245|Scale
2-20-5-2 5 1037 1249 1311 1249|Scale
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2-20-5-3 5 1038 1196 1226 1196[Scale
2-20-5-4 5 1039 1218 1229 1218|Scale
2-20-5-5 5 1040 1331 1370 1331|Scale
2-20-5-6 5 1041 1239 1267 1239]Scale
2-20-5-7 5 1042 1247 1257 1247|Scale
2-20-5-8 5 1043 1242 1278 1242Scale
2-20-5-9 5 1044 1214 1477 1214]Scale
2-21-5-1 5 1045 1294 1336 1294|Scale
2-21-5-2 5 1046 1130 1130[Scale
2-21-5-3 5 1047 1246 1203 1246|Scale
2-21-5-4 5 1048 1150 1164 1150]Scale
2-21-5-5 5 1049 1084 1084[Scale
2-21-5-6 5 1050 1248 1301 1248|Scale
2-21-5-7 5 1051 1184 1214 1184|Scale
2-21-5-8 5 1052 1194 1205 1194Scale
2-21-5-9 5 1053 1154 1238 1154|Scale
2-22-5-1 5 1054 1275 1275|Scale
2-22-5-2 5 1055 1336 1357 1336Scale
2-22-5-3 5 1056 1292 1288 1292[Scale
2.22-54 5 1057 1227 1250 1227|Scale
3-22-5-5 5 1058 1235 1266 1235|Scale
2-22-5-6 5 1059 1207 1235 1207|Scale
2-22-57 5 1060 1365 1371 1365/Scale
2-22-5-8 B 1061 1321 1334 1321[Scale
2-22-5.9 5 1062 1255 1272 1255|Scale
2-23-5-1 5 1063 1308 1323 1308|Scale
2-23-5-2 5 1064 1368 1408 1368|Scale
2-23-5-3 5 1065 1190 1215 1190]Scale
2-23-54 5 1066 1217 1220 1217|Scale
2-23-5.5 B 1067 1190 1201 1190]Scale
2-23-5-6 5 1068 1192 1193 1192|Scale
2-23-5-7 5 1069 1349 1351 1349|Scale
2-23-5-8 5 1070 1307 1261 1307]Scale
2-23-5.9 5 1071 1256 1275 1256Scale
2.24-5-1 5 1072 1130 1150 1130]Scale
2-24-5-2 5 1073 1238 1301 1238[Scale
2-24-5-3 5 1074 1205 1198 1205[Scale
2-24-54 5 1075 1260 1265 1260[Scale
2-24-55 5 1076 1294 1309 1294|Scale
2-24-5-6 5 1077 1252 1278 1252]Scale
2-24-5-7 5 1078 1330 1333 1330[Scale
2-24-5-8 5 1079 1176 1192 1176|Scale
2-24-5-9 5 1080 1158 1349 1158|Scale
2-01-6-1 6 1081 1396 1411 1396Scale
2-01-6-2 6 1082 1214 1199 1214|Scale
2-01-6-3 6 1083 1239 1273 1239(Scale
2-01-6-4 6 1084 1268 1241 1268[Scale
2-01-6-5 6 1085 1213 1216 1213[Scale
2-01-6-6 6 1086 1338 1397 1338[Scale
2-01-6-7 6 1087 1093 1147 1093|Scale
2-01-6-8 6 1088 1172 1253 1172|Scale
2-01-6-9 6 1089 877 1009 877|Scale
TOPICAL REPORT ICUG-001 A-25

July 2001




2-02-6-1 6 1090 968 1011 968[Scale
2-02-6-2 6 1091 962 959 962|Scale
2-02-6-3 6 1092 1044 1006 1044|Scale
2-02-6-4 6 1093 1144 1238 1144]Scale
2-02-6-5 6 1094 882 998 882|Scale
2-02-6-6 6 1095 942 993 942[Scale
2-02-6-7 6 1096 1075 1119 1075|Scale
2-02-6-8 6 1097 1223 1264 1223|Scale
2-02-6-9 6 1098 1088 1108 1088|Scale
2-03-6-1 6 1099 1177 1177|Scale
2-03-6-2 6 1100 1295 1211 1295|Scale
2-03-6-3 6 1101 1200 1207 1200{Scale
2-03-6-4 6 1102 1310 1307 1310Scale
2-03-6-5 6 1103 1140 1109 1140Scale
2-03-6-6 6 1104 1362 1316 1362|Scale
2-03-6.7 6 1105 1194 1125 1194Scale
2-03-6-8 6 1106 1232 1162 1232]Scale
2-03-6-9 6 1107 1213 1085 1213|Scale
2-04-6-1 6 1108 1362 1362[Scale
2-04-6-2 6 1109 1214 1229 1214Scale
2-04-6-3 6 1110 1169 1214 1169]Scale
2-04-6-4 6 1111 1211 1235 1211]Scale
2-04-6-5 6 1112 1268 1345 1268|Scale
2-04-6-6 6 1113 1175 1217 1175/Scale
2-04-6-7 6 1114 1134 1158 1134Scale
2-04-6-8 6 1115 1145 1162 1145[Scale
2-04-6-9 6 1116 1275 1199 1275/Scale
2-05-6-1 6 1117 1248 1262 1248|Scale
2-05-6-2 6 1118 1174 1239 1174|Scale
2-05-6-3 6 1119 1184 1249 1184|Scale
2-05-6-4 6 1120 1171 1236 1171|Scale
2-05-6-5 6 1121 1218 1422 1218|Scale
2-05-6-6 6 1122 1143 1186 1143|Scale
2-05-6-7 6 1123 1394 1469 1394Scale
2-05-6-8 6 1124 1173 1244 1173|Scale
2-05-6-9 6 1125 1168 1166 1168Scale
2-06-6-1 6 1126 1272 1260 1272]Scale
2-06-6-2 6 1127 1319 1335 1319[Scale
2-06-6-3 6 1128 1264 1297 1264|Scale
2-06-6-4 6 1129 Frozen 1358 1358]ICEMAN™
2-06-6-5 6 1130 1413 1435 1413[Scale
2-06-6-6 6 1131 1204 1245 1204|Scale
2-06-6-7 6 1132 1338 1366 1338[Scale
2-06-6-8 6 1133 1298 1318 1298]Scale
2-06-6-9 6 1134 1258 1258Scale
2-07-6-1 6 1135 1221 1221 1221[Scale
2-07-6-2 6 1136 1183 1155 1183[Scale
2-07-6-3 6 1137 1243 1201 1243|Scale
2-07-6-4 6 1138 1272 1536 1272|Scale
2-07-6-5 6 1139 1236 1233 1236)Scale
2-07-6-6 6 1140 1250 1234 1250|Scale
2-07-6-7 6 1141 1282 1282|Scale
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2-07-6-8 6 1142 1284 1305 1284|Scale
2-07-6-9 6 1143 1186 1194 1186]Scale
2-08-6-1 6 1144 1201 1201|Scale
2-08-6-2 6 1145 1158 1179 1158|Scale
2-08-6-3 6 1146 1159 1174 1159|Scale
2-08-6-4 6 1147 1228 1258 1228|Scale
2-08-6-5 6 1148 1248 1255 1248|Scale
2-08-6-6 6 1149 1188 1201 1188]Scale
2-08-6-7 6 1150 1292 1269 1292|Scale
2-08-6-8 6 1151 1114 1127 1114{Scale
2-08-6-9 6 1152 Frozen 1108 1108} Visual
2-09-6-1 6 1153 1278 1278|Scale
2-09-6-2 6 1154 1350 1331 1350|Scale
2-09-6-3 6 1155 1265 1268 1265|Scale
2-09-6-4 6 1156 1328 1330 1328|Scale
2-09-6-5 6 1157 1163 1163|Scale
2-09-6-6 6 1158 1223 1240 1223|Scale
2-09-6-7 6 1159 1190 1201 1190|Scale
2-09-6-8 6 1160 1274 1276 12741{Scale
2-09-6-9 6 1161 1266 1317 1266|Scale
2-10-6-1 6 1162 1208 1088 1208|Scale
2-10-6-2 6 1163 1198 1214 1198|Scale
2-10-6-3 6 1164 1189 1211 1189[Scale
2-10-6-4 6 1165 1178 1237 1178|Scale
2-10-6-5 6 1166 1185 1199 1185|Scale
2-10-6-6 6 1167 1363 1358 1363|Scale
2-10-6-7 6 1168 1240 1241 1240}Scale
2-10-6-8 6 1169 1252 1254 1252|Scale
2-10-6-9 6 1170 Frozen 1182 1182 Visual
2-11-6-1 6 1171 Frozen 1345 1345|Visual
2-11-6-2 6 1172 1320 1339 1320]Scale
2-11-6-3 6 1173 1212 1224 1212|Scale
2-11-6-4 6 1174 1269 1277 1269|Scale
2-11-6-5 6 1175 1288 1295 1288|Scale
2-11-6-6 6 1176 1250 1276 1250{Scale
2-11-6-7 6 1177 1206 1220 1206|Scale
2-11-6-8 6 1178 1282 1317 1282|Scale
2-11-6-9 6 1179 1205 1205 1205|Scale
2-12-6-1 6 1180 Frozen 1336 1336{Visual
2-12-6-2 6 1181 1225 1254 1225{Scale
2-12-6-3 6 1182 1194 1208 1194|Scale
2-12-6-4 6 1183 1258 1309 1258|Scale
2-12-6-5 6 1184 Frozen 1103 1103{Visual
2-12-6-6 6 1185 1148 1195 1148|Scale
2-12-6-7 6 1186 1145 1157 1145|Scale
2-12-6-8 6 1187 1298 1439 1298(Scale
2-12-6-9 6 1188 1328 1379 1328|Scale
2-13-6-1 6 1189 Frozen 1401 1401} Visual
2-13-6-2 6 1190 1302 1312 1302|Scale
2-13-6-3 6 1191 1291 1340 1291|Scale
2-13-6-4 6 1192 1162 1236 1162|Scale
2-13-6-5 6 1193 1177 1207 1177|Scale
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2-13-66 |6 1194 1259 1293 1259]Scale
2-13-6-7 6 1195 1256 1253 1256]Scale
2-13-6-8 6 1196 1281 1317 1281|Scale
2-13-6.9 6 1197 1326 1353 1326|Scale
2-14-6-1 6 1198 1181 1163 1181|Scale
2-14-62 6 1199 1138 1236 1138Scale
2-14-6-3 6 1200 1138 1148 1138[Scale
2-14-64 6 1201 1178 1253 1178[Scale
2-14-6-5 6 1202 1274 1274|Scale
2-14-6-6 6 1203 1280 1280Scale
2-14-6-7 6 1204 Frozen 1194 1194]ICEMAN™
2-14-6-8 6 1205 1190 1218 1190|Scale
2-14-6-9 6 1206 Frozen 1191 1191|/ICEMAN™
2-15-6-1 6 1207 1220 1234 1220[Scale
2-15-6-2 6 1208 1167 1237 1167{Scale
2-15-6-3 6 1209 1327 1350 1327|Scale
2-15-6-4 6 1210 1318 1331 1318|Scale
2-15-6-5 6 1211 1168 1236 1168|Scale
2-15-6-6 6 1212 1253 1280 1253|Scale
2-15-6-7 6 1213 1206 1303 1206|Scale
2-15-6-8 6 1214 1295 1309 1295{Scale
2-15-6-9 6 1215 1188 1211 1188|Scale
2-16-6-1 6 1216 1221 1272 1221|Scale
2-16-6-2 6 1217 1193 1215 1193|Scale
2-16-63 6 1218 1196 1245 1196/Scale
2-16-6-4 6 1219 1161 1238 1161|Scale
2-16-6-5 6 1220 1112 1112{Scale
2-16-6-6 6 1221 1155 1213 1155|Scale
2-16-6-7 6 1222 1134 1167 1134|Scale
2-16-68 6 1223 1348 1372 1348|Scale
2-16-6-9 6 1224 1341 1258 1341|Scale
2-17-6-1 6 1225 1349 1403 1349|Scale
2-17-62 6 1226 1326 1316 1326|Scale
2-17-6-3 6 1227 1165 1181 1165|Scale
2-17-6-4 6 1228 1262 1298 1262|Scale
2-17-6-5 6 1229 1134 1139 1134|Scale
2-17-6-6 6 1230 1204 1239 1204|Scale
2-17-6-7 6 1231 1184 1243 1184|Scale
2-17-68 6 1232 1106 1113 1106|Scale
2-17-6-9 6 1233 1150 1160 1150|Scale
2-18-6-1 6 1234 1149 1200 1149]Scale
2-18-6-2 6 1235 1266 1322 1266|Scale
2-18-6-3 6 1236 1240 1229 1240|Scale
2-18-64 6 1237 1314 1265 1314Scale
2-18-65 6 1238 1284 1321 1284]Scale
2-18-6-6 6 1239 1139 1179 1139|Scale
2-18-6-7 6 1240 1188 1240 1188[Scale
2-18-6.8 6 1241 1146 1178 1146|Scale
2-18-69 6 1242 1033 1211 1033|Scale
2-19-6-1 6 1243 1127 1143 1127|Scale
2-19-6-2 6 1244 1230 1289 1230/Scale
2-19-6-3 6 1245 1285 1334 1285|Scale
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2-19-6-4 6 1246 1196 1240 1196]Scale
2-19-6-5 6 1247 1190 1190|Scale
2-19-6-6 6 1248 1184 1185 1184|Scale
2-19-6-7 6 1249 1182 1235 1182[Scale
2-19-6.8 6 1250 1170 1222 1170|Scale
2-19-6-9 6 1251 1166 1197 1166|Scale
2-20-6-1 6 1252 1203 1247 1203|Scale
2-20-6-2 6 1253 1194 1242 1194[Scale
2-20-6-3 6 1254 1339 1468 1339|Scale
2-20-6-4 6 1255 1180 1205 1180[Scale
2-20-6-5 6 1256 1149 1175 1149[Scale
2-20-6-6 6 1257 1282 1365 1282|Scale
2-20-6-7 6 1258 1192 1212 1192[Scale
2-20-6.8 6 1259 1162 1119 1162|Scale
2-20-6-9 6 1260 1118 1098 1118|Scale
2-21-6-1 6 1261 1187 1238 1187|Scale
2-21.6-2 6 1262 1146 1136 1146|Scale
2-21-6-3 6 1263 1144 1225 1144|Scale
2-21-64 6 1264 1080 1152 1080{Scale
22165 6 1265 1161 1161|Scale
2-21-6-6 6 1266 1168 1202 1168|Scale
2-21-6-7 6 1267 1110 1185 1110|Scale
221-6.8 6 1268 1081 1148 1081{Scale
2-21-6.9 6 1269 1106 1130 1106|Scale
2-22-6-1 6 1270 1205 1217 1205|Scale
2-22-6.2 6 1271 1304 1306 1304|Scale
2-22-6-3 6 1272 1312 1388 1312|Scale
22264 6 1273 1342 1337 1342|Scale
2-22-6-5 6 1274 1312 1315 1312{Scale
2-22-6-6 6 1275 1225 1228 1225|Scale
2-22-6-7 6 1276 1380 1362 1380|Scale
2-22-6-8 6 1277 1283 1304 1283|Scale
2-22-6-9 6 1278 1240 1252 1240{Scale
3.23-6-1 6 1279 1170 1196 1170|Scale
2-23-62 6 1280 1182 1199 1182|Scale
2-23-63 6 1281 1254 1286 1254]Scale
2-23-6-4 6 1282 1221 1245 1221{Scale
2-23-6-5 6 1283 1316 1314 1316{Scale
2-23-6-6 6 1284 1249 1261 1249|Scale
22367 6 1285 1152 1153 1152|Scale
2-23-6-8 6 1286 1194 1240 1194|Scale
2-23-6.9 6 1287 1191 1182 1191|Scale
2-24-6-1 6 1288 1125 1114 1125]Scale
22462 6 1289 1184 1154 1184[Scale
2.24-6.3 6 1290 1159 1169 1159|Scale
2-24-6-4 6 1291 Frozen 1209 1209[ICEMAN™
2-24-6-5 6 1292 Frozen 1198 1198[ICEMAN™
2-24-6-6 6 1293 1242 1288 1242|Scale
2-24-6.7 6 1294 1230 1274 1230|Scale
2-24-6-8 6 1295 1168 1210 1168|Scale
2-24-6-9 6 1296 1168 1188 1168|Scale
2-01.7-1 7 1297 1098 1111 1098|Scale
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2-01-7-2 7 1298 1273 1239 1273|Scale
2-01-7-3 7 1299 1194 1160 1194|Scale
2-01-7-4 7 1300 1263 1211 1263{Scale
2-01-7-5 7 1301 1311 1308 1311{Scale
2-01-7-6 7 1302 1154 1166 1154|Scale
2-01-7-7 7 1303 1104 1076 1104|Scale
2-01-7-8 7 1304 1162 1248 1162|Scale
2-01-7-9 7 1305 733 880 733|Scale
2-02-7-1 7 1306 940 907 940|Scale
2-02-7-2 7 1307 1059 1072 1059|Scale
2-02-7-3 7 1308 954 973 954|Scale
2-02-7-4 7 1309 978 1002 978]Scale
2-02-7-5 7 1310 1105 1103 1105|Scale
2-02-7-6 7 1311 994 1057 994|Scale
2-02-7-7 7 1312 993 1048 993|Scale
2-02-7-8 7 1313 866 964 866|Scale
2-02-7-9 7 1314 1129 1134 1129|Scale
2-03-7-1 7 1315 Frozen 1021 1021{Visual
2-03-7-2 7 1316 Frozen 956 956{Visual
2-03-7-3 7 1317 1391 1378 1391|Scale
2-03-7-4 7 1318 1218 1218|Scale
2-03-7-5 7 1319 1238 1234 1238|Scale
2-03-7-6 7 1320 1197 1192 1197|Scale
2-03-7-7 7 1321 1289 1233 1289|Scale
2-03-7-8 7 1322 1220 1208 1220|Scale
2-03-7-9 7 1323 1130 1100 1130}Scale
2-04-7-1 7 1324 1434 1405 1434|Scale
2-04-7-2 7 1325 1284 1333 1284|Scale
2-04-7-3 7 1326 1278 1300 1278|Scale
2-04-7-4 7 1327 Frozen 1201 1201} Visual
2-04-7-5 7 1328 1270 1102 1270|Scale
2-04-7-6 7 1329 Frozen 1200 1200JICEMAN™
2-04-7-7 7 1330 Frozen 1080 1080} Visual
2-04-7-8 7 1331 1159 1167 1159|Scale
2-04-7-9 7 1332 1278 1315 1278{Scale
2-05-7-1 7 1333 1296 1282 1296|Scale
2-05-7-2 7 1334 1183 1200 1183|Scale
2-05-7-3 7 1335 1233 1233|Scale
2-05-7-4 7 1336 Frozen 1344  1344|Visual
2-05-7-5 7 1337 Frozen 1261 1261|Visual
2-05-7-6 7 1338 1322 1421 1322|Scale
2-05-7-7 7 1339 1204 1239 1204|Scale
2-05-7-8 7 1340 1276 1282 1276|Scale
2-05-7-9 7 1341 Frozen 1301 1301[Visual
2-06-7-1 7 1342 Frozen 1277 1277} Visual
2-06-7-2 7 1343 Frozen 1038 1038| Visual
2-06-7-3 7 1344 Frozen 1052 1052{Visual
2-06-7-4 7 1345 Frozen 1196 1196} Visual
2-06-7-5 7 1346 Frozen 1258 1258| Visual
2-06-7-6 7 1347 Frozen 1393 1393|Visual
2-06-7-7 7 1348 Frozen 1256 1256]Visual
2-06-7-8 7 1349 Frozen 1387 1387|Visual
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2-06-7-9 7 1350 Frozen 1011 1011} Visual
2-07-7-1 7 1351 Frozen 1053 1053|Visual
2-07-7-2 7 1352 1159 1144 1159|Scale
2-07-7-3 7 1353 1127 1158 1127|Scale
2-07-7-4 7 1354 1187 1185 1187|Scale
2-07-7-5 7 1355 1175 1175|Scale
2-07-7-6 7 1356 1176 1192 1176]Scale
2-07-7-7 7 1357 1196 1231 1196|Scale
2-07-7-8 7 1358 1104 1126 1104|Scale
2-07-7-9 7 1359 1121 1121|Scale
2-08-7-1 7 1360 1174 1238 1174|Scale
2-08-7-2 7 1361 1230 1230|Scale
2-08-7-3 7 1362 1224 1224|Scale
2-08-7-4 7 1363 1128 1128|Scale
2-08-7-5 7 1364 Frozen 1267 1267|Visual
2-08-7-6 7 1365 1184 1194 1184|Scale
2-08-7-7 7 1366 Frozen 1236 1236{ICEMAN™
2-08-7-8 7 1367 Frozen 1445 1445|Visual
2-08-7-9 7 1368 Frozen 1278 1278|Visual
2-09-7-1 7 1369 Frozen 1254 1254|Visual
2-09-7-2 7 1370 Frozen 1143 1143|Visual
2-09-7-3 7 1371 1193 1534 1193]Scale
2-09-7-4 7 1372 1238 1210 1238|Scale
2-09-7-5 7 1373 Frozen 1234 1234|Visual
2-09-7-6 7 1374 1241 1267 1241|Scale
2-09-7-7 7 1375 1151 1194 1151]Scale
2-09-7-8 7 1376 1180 1201 1180]Scale
2-09-7-9 7 1377 1241 1280 1241|Scale
2-10-7-1 7 1378 Frozen 1267 1267 Visual
2-10-7-2 7 1379 1047 1010 1047|Scale
2-10-7-3 7 1380 1268 1308 1268]Scale
2-10-7-4 7 1381 1176 1194 1176]Scale
2-10-7-5 7 1382 Frozen 1247 1247|Visual
2-10-7-6 7 1383 1349 1346 1349{Scale
2-10-7-7 7 1384 Frozen 1411 1411|ICEMAN™
2-10-7-8 7 1385 Frozen 1440 1440{ICEMAN™
2-10-7-9 7 1386 Frozen 1300 1300]|Visual
2-11-7-1 7 1387 Frozen 1355 1355|Visual
2-11-7-2 7 1388 1359 1304 1359]Scale
2-11-7-3 7 1389 1285 1338 1285|{Scale
2-11-7-4 7 1390 1411 1395 1411{Scale
2-11-7-5 7 1391 Frozen 1133 1133{Visual
2-11-7-6 7 1392 1192 1225 1192|Scale
2-11-7-7 7 1393 1209 1225 1209|Scale
2-11-7-8 7 1394 1330 1333 1330{Scale
2-11-7-9 7 1395 1135 1135|Scale
2-12-7-1 7 1396 Frozen 1378 1378|Visual
2-12-7-2 7 1397 Frozen 1267 1267|Visual
2-12-7-3 7 1398 Frozen 1345 1345]Visual
2-12-7-4 7 1399 Frozen 1356 1356|Visual
2-12-7-5 7 1400 Frozen 1376 1376{ICEMAN™
2-12-7-6 7 1401 1119 1214 1119|Scale
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2-12-7-7 7 1402 1310 1403 1310|Scale
2-12.7-8 7 1403 1116 1165 1116|Scale
2-12-7-9 7 1404 Frozen 1145 1145|Visual
2-13-7-1 7 1405 Frozen 1276 1276[Visual
2-13-7-2 7 1406 Frozen 1231 1231} Visual
2-13-7-3 7 1407 1253 1291 1253]Scale
2-13-7-4 7 1408 1229 1242 1229|Scale
2-13-7-5 7 1409 Frozen 1356 1356|Visual
2-13-7-6 7 1410 Frozen 1388 1388|Visual
2-13-7-7 7 1411 Frozen 1230 1230{Visual
2-13-7-8 7 1412 Frozen 1079 1079|Visual
2-13-7-9 7 1413 Frozen 1256 1256|Visual
2-14-7-1 7 1414 1178 1237 1178{Scale
2-14-7-2 7 1415 1138 1205 1138|Scale
2-14-7-3 7 1416 Frozen 1046 1046 Visual
2-14-74 7 1417 Frozen 1136 1136|Visual
2-14-7-5 7 1418 Frozen 1262 1262|Visual
2-14-7-6 7 1419 Frozen 1323 1323/ ICEMAN™
2-14-7-7 7 1420 Frozen 1156 1156/ICEMAN™
2-14.7-8 7 1421 Frozen 1739 1739|ICEMAN™
2-14-7-9 7 1422 Frozen 1473 1473{Visual
2-15-7-1 7 1423 1227 1222 1227|Scale
2-15-7-2 7 1424 Frozen 1104 1104|Visual
2-15-7-3 7 1425 Frozen 1069 1069{Visual
2-15-7-4 7 1426 Frozen 1009 1009|Visual
2-15-7-5 7 1427 Frozen 1378 1378|Visual
2-15-7-6 7 1428 Frozen 1405 1405]Visual
2-15-7-7 7 1429 1168 1181 1168|Scale
2-15-7-8 7 1430 1146 1211 1146{Scale
2-15-7-9 7 1431 1158 1199 1158|Scale
2-16-7-1 7 1432 1182 1229 1182{Scale
2-16-7-2 7 1433 1182 1320 1182|Scale
2-16-7-3 7 1434 1068 1115 1068{Scale
2-16-7-4 7 1435 1204 1230 1204|Scale
2-16-7-5 7 1436 Frozen 1172 1172|Visual
2-16-7-6 7 1437 Frozen 1054 1054|Visual
2-16-7-7 7 1438 Frozen 1191 1191|JICEMAN™
2-16-7-8 7 1439 1153 1308 1153|Scale
2-16-7-9 7 1440 Frozen 1132 1132|Visual
2-17-7-1 7 1441 Frozen 1167 1167|Visual
2-17.7-2 7 1442 Frozen 1255 1255|ICEMAN™
2-17-7-3 7 1443 1356 1371 1356|{Scale
2-17-7-4 7 1444 1323 1312 1323|Scale
2-17-7-5 7 1445 Frozen 1321 1321{Visual
2-17-7-6 7 1446 1151 1151|Scale
2-17-7-7 7 1447 1222 1253 1222|Scale
2-17-7-8 7 1448 1303 1274 1303|Scale
2-17-7-9 7 1449 1040 1072 1040|Scale
2-18-7-1 7 1450 Frozen 1256 1256]Visual
2-18-7-2 7 1451 1180 1172 1180|Scale
2-18-7-3 7 1452 1331 1236 1331{Scale
2-18-7-4 7 1453 1011 1054 1011}Scale
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2-18-7-5 7 1454 1129 1129}Scale
2-18-7-6 7 1455 1096 1158 1096|Scale
2-18-7-7 7 1456 1335 1363 1335|Scale
2-18-7-8 7 1457 1198 1246 1198|Scale
2-18-7-9 7 1458 Frozen 1359 1359|Visual
2-19-7-1 7 1459 932 932{Scale
2-19-7-2 7 1460 1115 1165 1115|Scale
2-19-7-3 7 1461 1180 1211 1180(Scale
2-19-7-4 7 1462 1202 1219 1202{Scale
2-19-7-5 7 1463 1163 1213 1163{Scale
2-19-7-6 7 1464 1118 1123 1118{Scale
2-19-7-7 7 1465 Frozen 1134 1134|Visual
2-19-7-8 7 1466 Frozen 1209 1209{Visual
2-19-7-9 7 1467 Frozen 1128 1128|Visual
2-20-7-1 7 1468 1117 1152 1117|Scale
2-20-7-2 7 1469 1175 1177 1175)Scale
2-20-7-3 7 1470 1265 1331 1265|Scale
2-20-7-4 7 1471 954 990 954|Scale
2-20-7-5 7 1472 1132 1132{Scale
2-20-7-6 7 1473 1259 1228 1259{Scale
2-20-7-7 7 1474 914 1073 914|Scale
2-20-7-8 7 1475 1143 1194 1143{Scale
2-20-7-9 7 1476 1028 1028|Scale
2-21-7-1 7 1477 1070 1070{Scale
2-21-7-2 7 1478 1133 1081 1133|Scale
2-21-7-3 7 1479 1165 1230 1165|Scale
2-21-7-4 7 1480 1148 1224 1148|Scale
2-21-7-5 7 1481 1141 1141{Scale
2-21-7-6 7 1482 1218 1311 1218|Scale
2-21-7-7 7 1483 1228 1259 1228|Scale
2-21-7-8 7 1484 1093 1141 1093|Scale
2-21-7-9 7 1485 1007 1046 1070 1007|Scale
2-22-7-1 7 1486 1140 1155 1140|Scale
2-22-7-2 7 1487 1216 1216]Scale
2-22-7-3 7 1488 1412 1304 1412|Scale
2-22-7-4 7 1489 1243 1247 1243|Scale
2-22-7-5 7 1490 Frozen 1383 1383} Visual
2-22-7-6 7 1491 1325 1325}{Scale
2-22-7-7 7 1492 1345 1367 1345{Scale
2-22-7-8 7 1493 Frozen 1034 1034{Visual
2-22-7-9 7 1494 1055 1055|Scale
2-23-7-1 7 1495 1100 1166 1100{Scale
2-23-7-2 7 1496 1145 1182 1145!{Scale
2-23-7-3 7 1497 1294 1399 1294{Scale
2-23-7-4 7 1498 1284 1274 1284|Scale
2-23-7-5 7 1499 1200 1219 1200|Scale
2-23-7-6 7 1500 1270 1260 1270|Scale
2-23-7-7 7 1501 1212 1215 1212|Scale
2.23-7-8 7 1502 1295 1306 1295|Scale
2-23-7-9 7 1503 1185 1062 1185{Scale
2-24-7-1 7 1504 972 1002 972|Scale
2-24-7-2 7 1505 1096 1148 1096|Scale
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2-24-7-3 7 1506 1130 1119 1130|Scale

2-24-7-4 7 1507 1189 1223 1189|Scale

2-24.7-5 7 1508 Frozen 1289 1289|Visual
2-24-7-6 7 1509 1249 1312 1249|Scale

2-24-7-7 7 1510 1292 1314 1292|Scale

2-24-7-8 7 1511 1192 1216 1192Scale

2-24-79 7 1512 Frozen 1147 1147} Visual
2-01-8-1 8 1513 Frozen 1131 1131{Visual
2-01-8-2 8 1514 Frozen 1429 1429|Visual
2-01-8-3 8 1515 Frozen 1322 1322|Visual
2-01-8-4 8 1516 Frozen 1429 1429} Visual
2-01-8-5 8 1517 Frozen 1333 1333|Visual
2-01-8-6 8 1518 Frozen 1536 1536|Visual
2-01-8-7 8 1519 1090 1124 1141 1090|Scale

2-01-8-8 8 1520 770 764 1120 770|Scale

2-01-8-9 8 1521 853 843 1098 853[Scale

2-02-8-1 8 1522 995 1261 995|Scale

2-02-8-2 8 1523 858 810 858|Scale

2-02-8-3 8 1524 1067 1096 1216 1067|Scale

2-02-8-4 8 1525 866 1034 866|Scale

2-02-8-5 8 1526 1058 1039 1058|Scale

2-02-8-6 8 1527 946 1205 946|Scale

2-02-8-7 8 1528 838 1082 838|Scale

2-02-8-8 8 1529 1165 1536 1165{Scale

2-02-8-9 8 1530 1026 1141 1026{Scale

2-03-8-1 8 1531 Frozen 1045 1045|Visual
2-03-8-2 8 1532 Frozen 1072 1072|Visual
2-03-8-3 8 1533 Frozen 1429 1429|Visual
2-03-8-4 8 1534 Frozen 1034 1034} Visual
2-03-8-5 8 1535 Frozen 901 901[Visual
2-03-8-6 8 1536 Frozen 904 904|Visual
2-03-8-7 8 1537 1148 1077 1205 1148|Scale

2-03-8-8 8 1538 1314 1284 1360 1314|Scale

2-03-8-9 8 1539 1100 1370 1100|Scale

2-04-8-1 8 1540 Frozen 1429 1429} Visual
2-04-8-2 8 1541 1381 1386 1381Scale

2-04-8-3 8 1542 Frozen 1109 1109|Visual
2-04-8-4 8 1543 Frozen 1312 1312} Visual
2-04-8-5 8 1544 Frozen 1008 1008| Visual
2-04-8-6 8 1545 Frozen 1205 1205{Visual
2-04-8-7 8 1546 Frozen 1098 1098|Visual
2-04-8-8 8 1547 Frozen 1322 1322|Visual
2-04-8-9 8 1548 Frozen 984 984|Visual
2-05-8-1 8 1549 Frozen 999 999|Visual
2-05-8-2 8 1550 Frozen 1157 1157|Visual
2-05-8-3 8 1551 Frozen 1083 1083|Visual
2-05-8-4 8 1552 Frozen 1038 1038|Visual
2-05-8-5 8 1553 Frozen 1215 1215|Visual
2-05-8-6 8 1554 Frozen 928 928 Visual
2-05-8-7 8 1555 Frozen 928 928| Visual
2-05-8-8 8 1556 Frozen 023 923|Visual
2-05-8-9 8 1557 Frozen 1109 1109|Visual
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2-06-8-1 8 1558 Frozen 1170 1170|Visual
2-06-8-2 8 1559 Frozen 1072 1072|Visual
2-06-8-3 8 1560 Frozen 1180 1180|Visual
2-06-8-4 8 1561 Frozen 1207 1207|Visual
2-06-8-5 8 1562 Frozen 1287 1287|Visual
2-06-8-6 8 1563 Frozen 1188 1188|Visual
2-06-8-7 8 1564 Frozen 1287 1287|Visual
2-06-8-8 8 1565 1382 1264 1382|Scale
2-06-8-9 8 1566 Frozen 989 9891 Visual
2-07-8-1 8 1567 Frozen 956 956|Visual
2-07-8-2 8 1568 Frozen 1000 1000|Visual
2-07-8-3 8 1569 1321 1344 1418 1321|{Scale
2-07-8-4 8 1570 Frozen 821 821{Visual
2-07-8-5 8 1571 Frozen 1358 1358 Visual
2-07-8-6 8 1572 Frozen 1386 1386{Visual
2-07-8-7 8 1573 1219 1286 1372 1219|Scale
2-07-8-8 8 1574 1254 1349 1384 1254|Scale
2-07-8-9 8 1575 1035 1075 1035{Scale
2-08-8-1 8 1576 Frozen 1281 1281|Visual
2-08-8-2 8 1577 Frozen 1434 1434|Visual
2-08-8-3 8 1578 Frozen 1483 1483|Visual
2-08-8-4 8 1579 Frozen 1081 1081|Visual
2-08-8-5 8 1580 Frozen 1254 1254|Visual
2-08-8-6 8 1581 Frozen 1289 1289|Visual
2-08-8-7 8 1582 Frozen 1173 1173|Visual
2-08-8-8 8 1583 Frozen 1536 1536{Visual
2-08-8-9 8 1584 Frozen 1115 1115|Visual
2-09-8-1 8 1585 Frozen 1330 1330} Visual
2-09-8-2 8 1586 Frozen 1250 1250 Visual
2-09-8-3 8 1587 Frozen 1192 1192|Visual
2-09-8-4 8 1588 1219 1116 1219|Scale
2-09-8-5 8 1589 Frozen 1416 1416|Visual
2-09-8-6 8 1590 Frozen 1383 1383|Visual
2-09-8-7 8 1591 Frozen 1156 1156|Visual
2-09-8-8 8 1592 Frozen 1098 1098|Visual
2-09-8-9 8 1593 Frozen 1123 1123|Visual
2-10-8-1 8 1594 1240 1359 1409 1240|Scale
2-10-8-2 8 1595 1115 1237 1251 1115|Scale
2-10-8-3 8 1596 1115 1268 1274 1115|Scale
2-10-8-4 8 1597 1092 1131 1288 1092|Scale
2-10-8-5 8 1598 Frozen 1216 1216} Visual
2-10-8-6 8 1599 1143 1249 1293 1143{Scale
2-10-8-7 8 1600 Frozen 1317 1317 Visual
2-10-8-8 8 1601 Frozen 1377 1377|Visual
2-10-8-9 8 1602 Frozen 1284 1284!|Visual
2-11-8-1 8 1603 Frozen 1381 1381|Visual
2-11-8-2 8 1604 Frozen 1497 1497{Visual
2-11-8-3 8 1605 Frozen 1327 1327{Visual
2-11-8-4 8 1606 Frozen 1376 1376|Visual
2-11-8-5 8 1607 Frozen 1376 1376|Visual
2-11-8-6 8 1608 Frozen 1367 1367|Visual
2-11-8-7 8 1609 Frozen 1345 1345 Visual
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2-11-8-8 8 1610 Frozen 1320 1320|Visual
2-11-8-9 8 1611 1086 1171 1216 1086|Scale

2-12-8-1 8 1612 Frozen 1323 1323|Visual
2-12-8-2 8 1613 Frozen 1416 1416} Visual
2-12-8-3 8 1614 Frozen 1418 1418)Visual
2-12-8-4 8 1615 Frozen 1340 1340} Visual
2-12-8-5 8 1616 Frozen 1394 1394} Visual
2-12-8-6 8 1617 Frozen 1447 1447 Visual
2-12-8-7 8 1618 1106 1186 1109 1106{Scale

2-12-8-8 8 1619 Frozen 1315 1315|Visual
2-12-8-9 8 1620 Frozen 1349 1349|Visual
2-13-8-1 8 1621 Frozen 1309 1309|Visual
2-13-8-2 8 1622 Frozen 1193 1193|Visual
2-13-8-3 8 1623 Frozen 1232 1232|Visual
2-13-8-4 8 1624 1159 1271 1189 1159|Scale

2-13-8-5 8 1625 Frozen 1362 1362|Visual
2-13-8-6 8 1626 Frozen 1367 1367|Visual
2-13-8-7 8 1627 Frozen 1357 1357|Visual
2-13-8-8 8 1628 Frozen 1465 1465]Visual
2-13-8-9 8 1629 Frozen 1422 1422{Visual
2-14-8-1 8 1630 Frozen 1202 1202{Visual
2-14-8-2 8 1631 1350 1329 1309 1350]Scale

2-14-8-3 8 1632 Frozen 1199 1199({Visual
2-14-8-4 8 1633 Frozen 1161 1161} Visual
2-14-8-5 8 1634 Frozen 1181 1181 Visual
2-14-8-6 8 1635 Frozen 1411 1411|Visual
2-14-8-7 8 1636 1330 1478 1388 1330|Scale

2-14-8-8 8 1637 Frozen 1153 1153} Visual
2-14-8-9 8 1638 Frozen 1296 1296} Visual
2-15-8-1 8 1639 Frozen 1159 1159} Visual
2-15-8-2 8 1640 Frozen 1477 1477|Visual
2-15-8-3 8 1641 Frozen 1158 1158|Visual
2-15-8-4 8 1642 Frozen 1117 1117 Visual
2-15-8-5 8 1643 Frozen 1102 1102|Visual
2-15-8-6 8 1644 Frozen 1127 11271 Visual
2-15-8-7 8 1645 Frozen 1260 1260]Visual
2-15-8-8 8 1646 1156 1257 1242 1156|Scale

2-15-8-9 8 1647 Frozen 1167 1167|Visual
2-16-8-1 8 1648 Frozen 1191 1191|Visual
2-16-8-2 8 1649 Frozen 1376 1376|Visual
2-16-8-3 8 1650 1202 1176 1189 1202|Scale

2-16-8-4 8 1651 Frozen 1143 1143|Visual
2-16-8-5 8 1652 Frozen 1253 1253|Visual
2-16-8-6 8 1653 Frozen 1367 1367|Visual
2-16-8-7 8 1654 Frozen 1132 1132|Visual
2-16-8-8 8 1655 Frozen 1181 1181{Visual
2-16-8-9 8 1656 Frozen 989 989|Visual
2-17-8-1 8 1657 Frozen 1322 1322 Visual
2-17-8-2 8 1658 Frozen 1408 1408| Visual
2-17-8-3 8 1659 Frozen 1107 1107} Visual
2-17-8-4 8 1660 Frozen 1378 1378|Visual
2-17-8-5 8 1661 Frozen 803 803{Visual
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2-17-8-6 8 1662 Frozen 1363 1363|Visual
2-17-8-7 8 1663 1086 1108 1196 1086]Scale
2-17-8-8 8 1664 Frozen 1406 1406|Visual
2-17-8-9 8 1665 1202 1411 1202|Scale
2-18-8-1 8 1666 1076 1221 1076|Scale
2-18-8-2 8 1667 Frozen 1397 1397|Visual
2-18-8-3 8 1668 1140 1208 1140|Scale
2-18-8-4 8 1669 1286 1314 1359 1286{Scale
2-18-8-5 8 1670 Frozen 1058 1058|Visual
2-18-8-6 8 1671 Frozen 1274 1274 Visual
2-18-8-7 8 1672 Frozen 1261 1261} Visual
2-18-8-8 8 1673 Frozen 1044 1044|Visual
2-18-8-9 8 1674 Frozen 1010 1010} Visual
2-19-8-1 8 1675 1130 1259 1370 1130{Scale
2-19-8-2 8 1676 Frozen 1319 1319|Visual
2-19-8-3 8 1677 Frozen 1223 1223 Visual
2-19-84 8 1678 Frozen 1131 1131|Visual
2-19-8-5 8 1679 Frozen 1184 1184} Visual
2-19-8-6 8 1680 Frozen 1487 1487} Visual
2-19-8-7 8 1681 Frozen 1004 1004{Visual
2-19-8-8 8 1682 Frozen 994 994|Visual
2-19-8-9 8 1683 Frozen 1221 1221|Visual
2-20-8-1 8 1684 Frozen 1192 1192]Visual
2-20-8-2 8 1685 Frozen 1231 1210 1231|ICEMAN™
2-20-8-3 8 1686 1275 1311 1377 1275|Scale
2-20-8-4 8 1687 1186 1194 1219 1186|Scale
2-20-8-5 8 1688 1071 1177 1073 1071|Scale
2-20-8-6 8 1689 1323 1010 1438 1323{Scale
2-20-8-7 8 1690 1126 1164 1274 1126{Scale
2-20-8-8 8 1691 772 817 817 772|Scale
2-20-8-9 8 1692 972 971 1447 972|Scale
2-21-8-1 8 1693 Frozen 862 862|Visual
2-21-8-2 8 1694 1062 1189 1369 1062]Scale
2-21-8-3 8 1695 1181 1294 1288 1181|Scale
2-21-8-4 8 1696 Frozen 992 992|Visual
2-21-8-5 8 1697 Frozen 1154 1154}Visual
2-21-8-6 8 1698 Frozen 1093 1093 Visual
2-21-8-7 8 1699 Frozen 1207 1207|Visual
2-21-8-8 8 1700 Frozen 1409 1409|Visual
2-21-8-9 8 1701 Frozen 1137 1137} Visual
2-22-8-1 8 1702 Frozen 1448 1448{Visual
2-22-8-2 8 1703 1200 1216 1068 1200{Scale
2-22-8-3 8 1704 1465 1524 1296 1465|Scale
2-22-8-4 8 1705 Frozen 1269 1269{Visual
2-22-8-5 8 1706 Frozen 1483 1483|Visual
2-22-8-6 8 1707 Frozen 1225 1225} Visual
2-22-8-7 8 1708 Frozen 1244 1075 1244|]ICEMAN™
2-22-8-8 8 1709 1449 1391 1487 1449{Scale
2-22-8-9 8 1710 Frozen 1216 1216|Visual
2-23-8-1 8 1711 Frozen 1487 1487{Visual
2-23-8-2 8 1712 Frozen 1085 1085{Visual
2-23-8-3 8 1713 Frozen 1225 1225|Visual
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2-23-8-4 8 1714 Frozen 1166 1166|Visual
2-23-8-5 8 1715 1495 42 1417 1495|Scale
2-23-8-6 8 1716 1236 1253 1324 1236|Scale
2-23-8-7 8 1717 1284 1273 1317 1284|Scale
2-23-8-8 8 1718 Frozen 1178 1178} Visual
2-23-8-9 8 1719 Frozen 1016 1016} Visual
2-24-8-1 8 1720 894 1267 1116 894|Scale
2-24-8-2 8 1721 1112 1238 1112{Scale
2-24-8-3 8 1722 1116 1169 1254 1116]Scale
2-24-8-4 8 1723 Frozen 1089 1089|Visual
2-24-8-5 8 1724 Frozen 1292 1292|Visual
2-24-8-6 8 1725 Frozen 1135 1135|Visual
2-24-8-7 8 1726 Frozen 1231 1231|Visual
2-24-8-8 8 1727 Frozen 1406 1406|Visual
2-24-8-9 8 1728 Frozen 1250 1250{Visual
2-01-9-1 9 1729 Frozen 1056 1056|Visual
2-01-9-2 9 1730 Frozen 1536 1536|Visual
2-01-9-3 9 1731 Frozen 1536 1536|Visual
2-01-9-4 9 1732 Frozen 1536 1536|Visual
2-01-9-5 9 1733 Frozen 1322 1322|Visual
2-01-9-6 9 1734 Frozen 704 704|Visual
2-01-9-7 9 1735 Frozen 986 986]Visual
2-01-9-8 9 1736 856 1174 856|Scale
2-01-9-9 9 1737 828 1114 688 828{Scale
2-02-9-1 9 1738 Frozen 1037 1037|Visual
2-02-9-2 9 1739 Frozen 1376 1376|Visual
2-02-9-3 9 1740 Frozen 1104 1104|Visual
2-02-9-4 9 1741 Frozen 1333 1333|Visual
2-02-9-5 9 1742 Frozen 840 840|Visual
2-02-9-6 9 1743 Frozen 938 938|Visual
2-02-9-7 9 1744 Frozen 880 880| Visual
2-02-9-8 9 1745 Frozen 1451 1451{Visual
2-02-9-9 9 1746 Frozen 1072 1072{Visual
2-03-9-1 9 1747 Frozen 1139 1139]Visual
2-03-9-2 9 1748 Frozen 1078 1078{Visual
2-03-9-3 © |9 1749 Frozen 1232 1232|Visual
2-03-9-4 9 1750 Frozen 1370 1370|Visual
2-03-9-5 9 1751 Frozen 1345 1345|Visual
2-03-9-6 9 1752 Frozen 1464 1464|Visual
2-03-9-7 9 1753 Frozen 1376 1376|Visual
2-03-9-8 9 1754 Frozen 1178 1178 Visual
2-03-9-9 9 1755 Frozen 1298 1298 Visual
2-04-9-1 9 1756 Frozen 1370 1370} Visual
2-04-9-2 9 1757 1230 1333 1230|Scale
2-04-9-3 9 1758 Frozen 1226 1226} Visual
2-04-9-4 9 1759 Frozen 1195 1195]Visual
2-04-9-5 9 1760 Frozen 1110 1110]Visual
2-04-9-6 9 1761 Frozen 1216 1216|Visual
2-04-9-7 9 1762 Frozen 1024 1024|Visual
2-04-9-8 9 1763 Frozen 1141 1141|Visual
2-04-9-9 9 1764 Frozen 1154 1154 Visual
2-05-9-1 9 1765 Frozen 1500 1500{Visual
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2-05-9-2 9 1766 Frozen 1307 1307|Visual
2-05-9-3 9 1767 Frozen 1367 1367{Visual
2-05-9-4 9 1768 Frozen 1191 1191|Visual
2-05-9-5 9 1769 Frozen 1335 1335{Visual
2-05-9-6 9 1770 Frozen 976 976 Visual
2-05-9-7 9 1771 1166 1358 1166{Scale
2-05-9-8 9 1772 Frozen 1019 1019} Visual
2-05-9-9 9 1773 Frozen 1298 1298 Visual
2-06-9-1 9 1774 Frozen 1131 1131 Visual
2-06-9-2 9 1775 Frozen 1500 1500] Visual
2-06-9-3 9 1776 Frozen 1260 1260{Visual
2-06-9-4 9 1777 Frozen 1507 1507|Visual
2-06-9-5 9 1778 Frozen 1358 1358| Visual
2-06-9-6 9 1779 Frozen| 1416 1416|Visual
2-06-9-7 9 1780 Frozen 1504 1504]|Visual
2-06-9-8 9 1781 Frozen 1163 1163|Visual
2-06-9-9 9 1782 Frozen 1188 1188} Visual
2-07-9-1 9 1783 Frozen 1234 1234} Visual
2-07-9-2 9 1784 Frozen 1497 1497 Visual
2-07-9-3 9 1785 Frozen 1289 1289 Visual
2-07-9-4 9 1786 Frozen 923 923|Visual
2-07-9-5 9 1787 Frozen 1500 1500|Visual
2-07-9-6 9 1788 Frozen 1341 1341|Visual
2-07-9-7 9 1789 Frozen 1161 1161|Visual
2-07-9-8 9 1790 Frozen 1428 1428|Visual
2-07-9-9 9 1791 Frozen 1114 1114}Visual
2-08-9-1 9 1792 Frozen 1448 1448|Visual
2-08-9-2 9 1793 Frozen 937 937|Visual
2-08-9-3 9 1794 1498 1465 1498|Scale
2-08-9-4 9 1795 Frozen 1329 1329{Visual
2-08-9-5 9 1796 Frozen 1378 1378|Visual
2-08-9-6 9 1797 Frozen 1399 1399|Visual
2-08-9-7 9 1798 Frozen 1536 1536|Visual
2-08-9-8 9 1799 Frozen 1448 1448|Visual
2-08-9-9 9 1800 Frozen 1536 1536{Visual
2-09-9-1 9 1801 Frozen 1447 1447|Visual
2-09-9-2 9 1802 Frozen 1121 1121{Visual
2-09-9-3 9 1803 1286 1360 1287 1286|Scale
2-09-9-4 9 1804 Frozen 1362 1362|Visual
2-09-9-5 9 1805 Frozen 1504 1504|Visual
2-09-9-6 9 1806 Frozen 1259 1259|Visual
2-09-9-7 9 1807 Frozen 1442 1442|Visual
2-09-9-8 9 1808 Frozen 1536 1536|Visual
2-09-9-9 9 1809 Frozen 1333 1333|Visual
2-10-9-1 9 1810 Frozen 1438 1438|Visual
2-10-9-2 9 1811 1079 1354 1269 1079|Scale
2-10-9-3 9 1812 935 1255 935|Scale
2-10-9-4 9 1813 Frozen 1045 1045|Visual
2-10-9-5 9 1814 Frozen 1283 1283|Visual
2-10-9-6 9 1815 Frozen 1435 1435 Visual
2-10-9-7 9 1816 Frozen 1363 1363|Visual
2-10-9-8 9 1817 Frozen 1394 1394|Visual
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2-10-9-9 9 1818 Frozen 1358 1358|Visual
2-11-9-1 9 1819 Frozen 1435 1435|Visual
2-11-9-2 9 1820 Frozen 1452 1452} Visual
2-11-9-3 9 1821 Frozen 1426 1426} Visual
2-11-9-4 9 1822 Frozen 1404 1404{Visual
2-11-9-5 9 1823 Frozen 1429 1429|Visual
2-11-9-6 9 1824 Frozen 1435 1435|Visual
2-11-9-7 9 1825 Frozen 1477 1477|Visual
2-11-9-8 9 1826 Frozen 1411 1411} Visual
2-11-9-9 9 1827 Frozen 1394 1394|Visual
2-12-9-1 9 1828 Frozen 1345 1345} Visual
2-12-9-2 9 1829 Frozen 1483 1483 Visual
2-12-9-3 9 1830 Frozen 1411 1411 Visual
2-12-9-4 9 1831 Frozen 1458 1458|Visual
2-12-9-5 9 1832 Frozen 1370 1370|Visual
2-12-9-6 9 1833 Frozen 1233 1233|Visual
2-12-9-7 9 1834 Frozen 1447 1447|Visual
2-12-9-8 9 1835 Frozen 1339 1339[Visual
2-12-9-9 9 1836 Frozen 1536 1536|Visual
2-13-9-1 9 1837 Frozen 1305 1305|Visual
2-13-9-2 9 1838 Frozen 1388 1388|Visual
2-13-9.3 9 1839 Frozen 1320 1320}Visual
2-13-94 9 1840 Frozen 1248 1248|Visual
2-13-9-5 9 1841 Frozen 1406 1406|Visual
2-13-9-6 9 1842 1229 1213 1229|Scale
2-13-9-7 9 1843 Frozen 1244 1244|Visual
2-13-9-8 9 1844 Frozen 1447 1447|Visual
2-13-9-9 9 1845 Frozen 1394 1394|Visual
2-14-9-1 9 1846 Frozen 1291 1291 Visual
2-14-9-2 9 1847 Frozen 1536 1536|Visual
2-14-9-3 9 1848 1334 1402 1334|Scale
2-14-9-4 9 1849 Frozen 1500 1500} Visual
2-14-9-5 9 1850 Frozen 1500 1500} Visual
2-14-9-6 9 1851 Frozen 1443 1443} Visual
2-14-9-7 9 1852 Frozen 1424 1424 Visual
2-14-9-8 9 1853 Frozen 1497 1497|Visual
2-14-9-9 9 1854 Frozen 1447 1447|Visual
2-15-9-1 9 1855 Frozen 1411 1411|Visual
2-15-9-2 9 1856 Frozen 1467 1467 Visual
2-15-9-3 9 1857 Frozen 1463 1463|Visual
2-15-9-4 9 1858 Frozen 1291 1291|Visual
2-15-9-5 9 1859 Frozen 1239 1239|Visual
2-15-9-6 9 1860 Frozen 1398 1398|Visual
2-15-9-7 9 1861 1219 1245 1298 1219|Scale
2-15-9-8 9 1862 1330 1435 1330|Scale
2-15-9-9 9 1863 Frozen 1362 1362} Visual
2-16-9-1 9 1864 Frozen 1003 1003} Visual
2-16-9-2 9 1865 Frozen 1041 1041|Visual
2-16-9-3 9 1866 1095 1072 1095|Scale
2-16-9-4 9 1867 Frozen 1417 1417|Visual
2-16-9-5 9 1868 Frozen 1392 1392} Visual
2-16-9-6 9 1869 Frozen 1497 1497|Visual
TOPICAL REPORT ICUG-001 A-40

July 2001




2-16-9-7 9 1870 Frozen 1276 1276{Visual
2-16-9-8 9 1871 Frozen 1387 1387|Visual
2-16-9-9 9 1872 Frozen 1394 1394|Visual
2-17-9-1 9 1873 Frozen 1239 1239{Visual
2-17-9-2 9 1874 Frozen 1455 1455|Visual
2-17-9-3 9 1875 Frozen 1414 1414|Visual
2-17-9-4 9 1876 Frozen 1086 1086} Visual
2-17-9-5 9 1877 Frozen 1339 1339} Visual
2-17-9-6 9 1878 Frozen 1304 1304} Visual
2-17-9-7 9 1879 Frozen 1497 1497{Visual
2-17-9-8 9 1880 Frozen 1117 1117|Visual
2-17-9-9 9 1881 Frozen 1035 1035{Visual
2-18-9-1 9 1882 Frozen 1058 1058 Visual
2-18-9-2 9 1883 Frozen 1161 1319 1161{ICEMAN™
2-18-9-3 9 1884 1100 1345 1100{Scale
2-18-9-4 9 1885 Frozen 1053 1053{Visual
2-18-9-5 9 1886 Frozen 1434 1434} Visual
2-18-9-6 9 1887 Frozen 1260 1260{Visual
2-18-9-7 9 1888 Frozen 1388 1388{Visual
2-18-9-8 9 1889 Frozen 1368 1368|Visual
2-18-9-9 9 1890 Frozen 1483 1483|Visual
2-19-9-1 9 1891 Frozen 1429 1429|Visual
2-19-9-2 9 1892 Frozen 1356 1356{Visual
2-19-9-3 9 1893 Frozen 1294 1294|Visual
2-19-9-4 9 1894 Frozen 1120 1120{Visual
2-19-9-5 9 1895 Frozen 1507 1507|Visual
2-19-9-6 9 1896 Frozen 1075 1075} Visual
2-19-9-7 9 1897 Frozen 1098 1098} Visual
2-19-9-8 9 1898 Frozen 1116 1116} Visual
2-19-9-9 9 1899 Frozen 1497 1497} Visual
2-20-9-1 9 1900 Frozen 1301 1497 1301 JICEMAN™
2-20-9-2 9 1901 Frozen 1399 1399|Visual
2-20-9-3 9 1902 1175 1340 1175|Scale
2-20-9-4 9 1903 1080 1536 1080|Scale
2-20-9-5 9 1904 Frozen 1102 1102|Visual
2-20-9-6 9 1905 902 934 1279 902{Scale
2-20-9-7 9 1906 1040 1214 1047 1040|Scale
2-20-9-8 9 1907 Frozen 1365 1365|Visual
2-20-9-9 9 1908 Frozen 1204 1204{Visual
2-21-9-1 9 1909 Frozen 1243 1243{Visual
2-21-9-2 9 1910 Frozen 1429 1429|Visual
2-21-9-3 9 1911 791 1088 791|Scale
2-21-9-4 9 1912 Frozen 1129 1129|Visual
2-21-9-5 9 1913 Frozen 1424 1424|Visual
2-21-9-6 9 1914 Frozen 1448 1448} Visual
2-21-9-7 9 1915 1230 1361 1448 1230}Scale
2-21-9-8 9 1916 Frozen 1401 1401|Visual
2-21-9-9 9 1917 Frozen 1013 1013|Visual
2-22-9-1 9 1918 Frozen 1203 1203|Visual
2-22-9-2 9 1919 Frozen 1380 1380]Visual
2-22-9-3 9 1920 1242 1536 1242{Scale
2-22-9-4 9 1921 Frozen 1309 1309{Visual
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2-22-9-5 9 1922 Frozen 1451 1451|Visual
2-22-9-6 9 1923 Frozen 1314 1314{Visual
2-22-9-7 9 1924 Frozen 1195 1195{Visual
2-22-9-8 9 1925 Frozen 1340 1340} Visual
2-22-9-9 9 1926 Frozen 1307 1307} Visual
2-23-9-1 9 1927 Frozen 1256 1256|Visual
2-23-9-2 9 1928 Frozen 1361 1361|Visual
2-23-9-3 9 1929 Frozen 1299 1299}Visual
2-23-9-4 9 1930 Frozen 1390 1390|Visual
2-23-9-5 9 1931 Frozen 1358 1358|Visual
2-23-9-6 9 1932 Frozen 1297 1297} Visual
2-23-9-7 9 1933 Frozen 1183 1183}Visual
2-23.9-8 9 1934 Frozen 1159 1159{Visual
2-23-9-9 9 1935 Frozen 1318 1318{Visual
2-24-9-1 9 1936 694 727 1035 694|Scale
2-24-9-2 9 1937 1240 1307 1240|Scale
2-24-9-3 9 1938 1018 1026 1065 1018|Scale
2-24-9-4 9 1939 Frozen 1349 1349|Visual
2-24-9-5 9 1940 Frozen 1390 1390|Visual
2-24-9-6 9 1941 Frozen 1287 1287|Visual
2-24-9-7 9 1942 Frozen 1458 1458|Visual
2-24-9-8 9 1943 Frozen 1177 1177|Visual
2-24-9-9 9 1944 Frozen 1363 1363|Visual

Mean (1b) 1274.1 1310.3 1266.6 1278.4

Standard 146.0 145.2 157.5 1541

Deviation (Ib)

Number of 1230 1175 737 1944

Data Points

Total (Ib) 2,485,268
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Table A-2. Ice Mass Sample Population

(from parent population in Table A-1)
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Basket Number: Row | -Column | Bay | Radial Sample | = Mass Method
_ Zone Group {ab) '
124 1 7 14| C 1 1350 Visual
158 1 5 18 C 2 1325 Visual
127 1 1 15 C 3 1532 Scale
26 1 8 03 C 4 1050 Visual
92 1 2 11 C 5 1322 Visual
178 1 7 20 C 6 1538 ICEMAN™
86 1 5 10 C 7 1678 ICEMAN™
163 1 1 19 C 8 1101 Visual
105 1 6 12 C 9 1356 Scale
171 1 9 19 C 10 1278 Visual
195 1 6 22 C 11 1500 Visual
73 1 1 09 C 12 1365 Visual
29 1 2 04 C 13 1884 Scale
14 1 5 02 C 14 1145 Visual
22 1 4 03 C 15 1300 Visual
149 1 5 17 C 16 1400 Visual
265 2 4 06 C 1 1500 Visual
334 2 1 14 C 2 1468 ICEMAN™
337 2 4 14 C 3 1433 ICEMAN™
425 2 2 24 C 4 1198 Scale
386 2 8 19 C 5 1412 Visual
264 2 3 06 C 6 1643 ICEMAN™
221 2 5 01 C 7 1374 Scale
322 2 7 12 C 8 1485 Scale
364 2 4 17 C 9 1283 Visual
226 2 1 02 C 10 1100 Visual
391 2 4 20 C 11 1383 Scale
379 2 1 19 C 12 1199 Visual
310 2 4 11 C 13 1356 Visual
292 2 4 09 C 14 1245 Visual
332 2 8 13 C 15 1436 Scale
287 2 8 08 C 16 1347 Scale
478 3 1 06 C 1 1516 ICEMAN™
492 3 6 07 C 2 1478 Scale
628 3 7 22 C 3 1413 Scale
487 3 1 07 C 4 1450 Scale
463 3 4 04 C 5 1426 Scale
456 3 6 03 C 6 1506 Scale
605 3 2 20 C 7 1421 Scale
450 3 9 02 C 8 1329 Scale
638 3 8 23 C 9 1458 Scale
542 3 2 13 C 10 1334 Scale
620 3 8 21 C 11 1367 Scale
501 3 6 08 C 12 1392 Scale
625 3 4 22 C 13 1503 Scale
464 3 5 04 C 14 1415 Scale
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519 3 6 10 C 15 1438 Scale
534 3 3 12 C 16 1425 Scale
811 4 1 19 B 1 1411 Scale
777 4 3 15 B 2 1218 Scale
823 4 4 20 B 3 1243 Scale
756 4 9 12 B 4 1298 Scale
842 4 5 22 B 5 1345 Scale
688 4 4 05 B 6 1264 Scale
725 4 5 09 B 7 1255 Scale
651 4 3 01 B 8 1306 Scale
702 4 9 06 B 9 1291 Scale
746 4 8 11 B 10 1397 Scale
714 4 3 08 B 11 1207 Scale
788 4 5 16 B 12 1247 Scale
805 4 4 18 B 13 1211 Scale
650 4 2 01 B 14 1320 Scale
778 4 4 15 B 15 1202 Scale
706 4 4 07 B 16 1344 Scale
883 5 1 03 B 1 1366 Scale
867 5 3 01 B 2 1248 Scale
935 5 8 08 B 3 1195 Scale
994 5 4 15 B 4 1265 Scale
936 5 9 08 B 5 1326 Scale
975 5 3 13 B 6 1329 Scale
990 5 9 14 B 7 1233 Visual
934 5 7 08 B 8 1170 Scale
917 5 8 06 B 9 1233 Scale
1022 5 5 18 B 10 1244 Scale
952 5 7 10 B 11 1305 Scale
887 5 5 03 B 12 1314 Scale
987 5 6 14 B 13 1246 Scale
898 5 7 04 B 14 1190 Scale
939 5 3 09 B 15 1185 Scale
1059 5 6 22 B 16 1207 Scale
1183 6 4 12 B 1 1258 Scale
1244 6 2 19 B 2 1230 Scale
1146 6 3 08 B 3 1159 Scale
1181 6 2 12 B 4 1225 Scale
1267 6 7 21 B 5 1110 Scale
1258 6 7 20 B 6 1192 Scale
1136 6 2 07 B 7 1183 Scale
1167 6 6 10 B 8 1363 Scale
1132 6 7 06 B 9 1338 Scale
1173 6 3 11 B 10 1212 Scale
1121 6 5 05 B 11 1218 Scale
1267 6 7 21 B 12 1110 Scale
1256 6 5 20 B 13 1149 Scale
1175 6 5 11 B 14 1288 Scale
1163 6 2 10 B 15 1198 Scale
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1273 6 4 22 B 16 1342 Scale
1490 7 5 22 A 1 1383 Visual
1510 7 7 24 A 2 1292 Scale
1342 7 1 06 A 3 1277 Visual
1487 7 2 22 A 4 1216 Scale
1397 7 2 12 A 5 1267 Visual
1378 7 1 10 A 6 1267 Visual
1498 7 4 23 A 7 1284 Scale
1436 7 5 16 A 8 1172 Visual
1368 7 9 08 A 9 1278 Visual
1301 7 5 01 A 10 1311 Scale
1371 7 3 09 A 11 1193 Scale
1506 7 3 24 A 12 1130 Scale
1323 7 9 03 A 13 1130 Scale
1466 7 8 19 A 14 1209 Visual
1421 7 8 14 A 15 1739 ICEMAN™
1367 7 8 08 A 16 1445 Visual
1604 8 2 11 A 1 1497 Visual
1625 8 5 13 A 2 1362 Visual
1709 8 8 22 A 3 1449 Scale
1664 8 8 17 A 4 1406 Visual
1536 8 6 03 A 5 904 Visual
1571 8 5 07 A 6 1358 Visual
1528 8 7 02 A 7 838 Scale
1660 8 4 17 A 8 1378 Visual
1520 8 8 01 A 9 770 Scale
1636 8 7 14 A 10 1330 Scale
1650 8 3 16 A 11 1202 Scale
1514 8 2 01 A 12 1429 Visual
1634 8 5 14 A 13 1181 Visual
1519 8 7 01 A 14 1090 Scale
1606 8 4 11 A 15 1376 Visual
1594 8 1 10 A 16 1240 Scale
1803 9 3 09 A 1 1286 Scale
1909 9 1 21 A 2 1243 Visual
1767 9 3 05 A 3 1367 Visual
1743 9 6 02 A 4 938 Visual
1802 9 2 09 A 5 1121 Visual
1731 9 3 01 A 6 1536 Visual
1934 9 8 23 A 7 1159 Visual
1886 9 5 18 A 8 1434 Visual
1939 9 4 24 A 9 1349 Visual
1932 9 6 23 A 10 1297 Visual
1846 9 I 14 A 11 1291 Visual
1757 9 2 04 A 12 1230 Scale
1875 9 3 17 A 13 1414 Visual
1905 9 6 20 A 14 902 Scale
1799 9 8 08 A 15 1448 Visual
1775 9 2 06 A 16 1500 Visual
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Table A-3. Example Calculations

(for Table A-2 sample population)
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Sam;l-e

Mean,| Standard | No. of Data | No. of Data | No. of Data | Total 95% |Total Ice Bed Mass is
Size | Group(s) | X (Ib) |Deviation, s| Points from | Points from | Points from | Error of | Conf. at least (Ib)
(Ib) Scale ICEMAN™ | VISUAL |the mean [Mean (Ib)
(Ib)

36 1-4 1321 133 21 3 12 61.4 1259 2,447,985

72 1-8 1314 156 40 6 26 46.5 1267 2,463,030

90 1-10 1305 154 52 6 32 41.0 1264 2,456,726

108 1-12 1301 147 65 6 37 36.2 1265 2,458,818

144 1-16 1305 155 88 7 49 31.8 1273 2,475,670

tratified Sampling quential Rows in each
Sample| Sample |[Radial] Mean,X | Standard | No.of Data | No. of Data| No. of Total 95% Total Ice
size | Group(s) | Zone (Ib) Deviation, s | Points from | Points from| Data | Errorof | Conf. | Bed Mass
(ib) Scale ICEMAN™ | Points |the mean [Mean (Ib)] is at least
from (ib) (lb)
VISUAL
36 Total 2,372,078
12 14 C 1393 143.4 5 3 4 117.0 1276
12 1-4 B 1260 70.2 12 0 0 37.1 1223
12 1-4 A 1310 144.0 4 0 8 147.3 1162
72 total 2,410,530
24 1-8 C 1415 147.2 11 6 7 76.8 1338
24 1-8 B 1258 73.8 23 0 1 33.8 1224
24 1-8 A 1268 178.0 6 0 18 110.0 1158
90 total 2,409,810
30 C 1392 147.3 14 6 10 70.6 1321
30 - B 1264 72.9 29 0 1 28.5 1235
30 - A 1259 184.5 9 0 21 96.4 1162
108 2,417,634
fotal
36 1-12 C 1388 139.3 17 6 13 64.2 1324
36 1-12 B 1259 73.0 35 0 1 25.1 1233
36 1-12 A 1257 172.6 13 0 23 83.0 1174
144 2,439,746
total
48 - C 1269 185.4 24 6 18 63.0 1206
48 - B 1254 71.2 47 0 1 20.3 1234
48 - A 1393 148.3 17 1 30 67.6 1325
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3.6 CONTAINMENT SYSTEMS

3.6.15 Ice Bed (Ice Condenser)

LCO 3.6.15

The ice bed shall be OPERABLE.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION
TIME
A. lce bed inoperable. A.1 Restore ice bed to 48 hours
OPERABLE status.

B. Required Action and B.1 Bein MODE 3. 6 hours

associated Completion AND

Time not met. B.2 Bein MODE 5. 36 hours
SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
SR 3.6.15.1 Verify maximum ice bed temperature is 12 hours
< [27]°F.
(continued)
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SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE

FREQUENCY

SR 3.6.15.2  Verify total weight of stored ice is > [2,721,600] Ib by:

a.  Weighing a representative sample of > 144 ice
baskets and verifying each basket contains
> [1400] Ib of ice; and

b.  Calculating total weight of stored ice, at a 95%
confidence level, using all ice basket weights
determined in SR 3.6.15.2.a.

9 months

SR 3.6.15.3 Verify azimuthal distribution of ice at a 95% confidence
level by subdividing weights, as determined by
SR 3.6.15.2.a, into the following groups:
a. Group 1 — bays 1 through 8;
b. Group 2 — bays 9 through 16; and
c. Group 3 — bays 17 through 24.
The average ice weight of the sample baskets in each

group from radial rows 1, 2, 4, 6, 8, and 9 shall be
> [1400] Ib.

9 months

SR 3.6.15.4 Verify, by visual inspection, accumulation of ice or
frost-on Structural members comprising flow channels
through the ice condenser is < [0.38] inch thick.

9 months

(continued)
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SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE

FREQUENCY

SR 3.6.15.5 Verify by chemical analyses of at least nine
representative samples of stored ice:

a.  boron concentration is > [1800] ppm; and

b. pHis>[9.0] and < [9.5].

[18] months

SR 3.6.15.6 Visually inspect, for detrimental structural wear, 40 months
cracks, corrosion, or other damage, two ice
baskets from each azimuthal group of bays.
See SR 3.6.15.3.
TOPICAL REPORT ICUG-001 A-52

July 2001




B 3.6 CONTAINMENT SYSTEMS

B 3.6.15 Ice Bed (Ice Condenser)

BASES

BACKGROUND

The ice bed consists of over 2,721,600 Ib of ice stored in baskets within the ice
condenser. Its primary purpose is to provide a large heat sink in the event of a
release of energy from a Design Basis Accident (DBA) in containment. The ice
would absorb energy and limit containment peak pressure and temperature
during the accident transient. Limiting the pressure and temperature reduces the
release of fission product radioactivity from containment to the environment in the
event of a DBA.

The ice condenser is an annular compartment enclosing approximately 300° of
the perimeter of the upper containment compartment, but penetrating the
operating deck so that a portion extends into the lower containment
compartment. The lower portion has a series of hinged doors exposed to the
atmosphere of the lower containment compartment, which, for normal unit
operation, are designed to remain ciosed. At the top of the ice condenser is
another set of doors exposed to the atmosphere of the upper compartment,
which also remain closed during normal unit operation. Intermediate deck
doors, located below the top deck doors, form the floor of a plenum at the
upper part of the ice condenser. These doors also remain closed during
normal unit operation. The upper plenum area is used to facilitate surveillance
and maintenance of the ice bed.

The ice baskets held in the ice bed within the ice condenser are arranged to
promote heat transfer from steam to ice. This arrangement enhances the ice
condenser’s primary function of condensing steam and absorbing heat energy
released to the containment during a DBA.

In the event of a DBA, the ice condenser inlet doors (located below the operating
deck) open due to the pressure rise in the lower compartment. This allows air
and steam to flow from the lower compartment into the ice condenser. The
resulting pressure increase within the ice condenser causes the intermediate
deck doors and the top deck doors to open, which allows the air to flow out of the
ice condenser into the upper compartment. Steam condensation within the ice
condenser limits the pressure and temperature buildup in containment. A divider
barrier separates the upper and lower compartments and ensures that the steam
is directed into the ice condenser.

The ice, together with the containment spray, is adequate to absorb the initial
blowdown of steam and water from a DBA and the additional heat loads that
would enter containment during several hours following the initial blowdown.
The additional heat loads would come from the residual heat in the reactor core,
the hot piping and components, and the secondary system, including the steam
generators. During the post blowdown period, the Air Retum System (ARS)
returns upper compartment air through the divider barrier to the lower
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compartment. This serves to equalize pressures in containment and to continue
circulating heated air and steam from the lower compartment through the ice
condenser where the heat is removed by the remaining ice.

As ice melts, the water passes through the ice condenser floor drains into the
lower compartment. Thus, a second function of the ice bed is to be a large
source of borated water (via the containment sump) for long term Emergency
Core Cooling System (ECCS) and Containment Spray System heat removal
functions in the recirculation mode.

A third function of the ice bed and melted ice is to remove fission product iodine
that may be released from the core during a DBA. lodine removal occurs during
the ice melt phase of the accident and continues as the melted ice is sprayed
into the containment atmosphere by the Containment Spray System. The ice is
adjusted to an alkaline pH that facilitates removal of radioactive iodine from the
containment atmosphere. The alkaline pH also minimizes the occurrence of the
chloride and caustic stress corrosion on mechanical systems and components
exposed to ECCS and Containment Spray System fluids in the recirculation
mode of operation.

It is important for the ice to be uniformly distributed around the 24 ice condenser
bays and for open flow paths to exist around ice baskets. This is especially
important during the initial blowdown so that the steam and water mixture
entering the lower compartment do not pass through only part of the ice
condenser, depleting the ice there while bypassing the ice in other bays.

Two phenomena that can degrade the ice bed during the long service period are:
a. Loss of ice by melting or sublimation; and
b. Obstruction of flow passages through the ice bed due to buildup of
frost or ice. Both of these degrading phenomena are reduced by
minimizing air leakage into and out of the ice condenser.
The ice bed limits the temperature and pressure that could be expected following

a DBA, thus limiting leakage of fission product radioactivity from containment to
the environment.

APPLICABLE The limiting DBAs considered relative to containment

SAFETY ANALYSES temperature and pressure are the loss of coolant accident
(LOCA) and the steam line break (SLB). The LOCA and SLB are analyzed
using computer codes designed to predict the resultant containment pressure
and temperature transients. DBAs are not assumed to occur simultaneously or
consecutively.

Although the ice condenser is a passive system that requires no electrical power
to perform its function, the Containment Spray System and the ARS also
function to assist the ice bed in limiting pressures and temperatures. Therefore,
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the postulated DBAs are analyzed in regards to containment Engineered Safety
Feature (ESF) systems, assuming the loss of one ESF bus, which is the worst
case single active failure and results in one train each of the Containment Spray
System and ARS being inoperable.

The limiting DBA analyses (Ref. 1) show that the maximum peak containment
pressure results from the LOCA analysis and is calculated to be less than the
containment design pressure. For certain aspects of the transient accident
analyses, maximizing the calculated containment pressure is not conservative.
In particular, the cooling effectiveness of the ECCS during the core reflood
phase of a LOCA analysis increases with increasing containment
backpressure. For these calculations, the containment backpressure is
calculated in a manner designed to conservatively minimize, rather than
maximize, the calculated transient containment pressures, in accordance with
10 CFR 50, Appendix K (Ref. 2). The maximum peak containment
atmosphere temperature results from the SLB analysis and is discussed in the
Bases for LCO 3.6.5, "Containment Air Temperature.”

In addition to calculating the overall peak containment pressures, the DBA
analyses include calculation of the transient differential pressures that occur
across subcompartment walls during the initial blowdown phase of the accident
transient. The internal containment walls and structures are designed to
withstand these local transient pressure differentials for the limiting DBAs.

The ice bed satisfies Criterion 3 of the NRC Policy Statement.

LCO

The ice bed LCO requires the existence of the required quantity of stored ice,
appropriate distribution of the ice and the ice bed, open flow paths through the
ice bed, and appropriate chemical content and pH of the stored ice. The stored
ice functions to absorb heat during a DBA, thereby limiting containment air
temperature and pressure. The chemical content and pH of the ice provide core
SDM (boron content) and remove radioactive iodine from the containment
atmosphere when the melted ice is recirculated through the ECCS and the
Containment Spray System, respectively.

APPLICABILITY

In MODES 1, 2, 3, and 4, a DBA could cause an increase in containment
pressure and temperature requiring the operation of the ice bed. Therefore, the
LCO is applicable in MODES 1, 2, 3, and 4.

In MODES 5 and 6, the probability and consequences of these events are
reduced due to the pressure and temperature limitations of these MODES.
Therefore, the ice bed is not required to be OPERABLE in these MODES.

TOPICAL REPORT ICUG-001 A-55

July 2001



ACTIONS

Al

If the ice bed is inoperabile, it must be restored to OPERABLE status within

48 hours. The Completion Time was developed based on operating experience,
which confirms that due to the very large mass of stored ice, the parameters
comprising OPERABILITY do not change appreciably in this time period.
Because of this fact, the Surveillance Frequencies are long (months), except for
the ice bed temperature, which is checked every 12 hours. If a degraded
condition is identified, even for temperature, with such a large mass of ice it is
not possible for the degraded condition to significantly degrade further in a

48 hour period. Therefore, 48 hours is a reasonable amount of time to correct a
degraded condition before initiating a shutdown.

B.1and B.2

If the ice bed cannot be restored to OPERABLE status within the required
Completion Time, the plant must be brought to a MODE in which the LCO does
not apply. To achieve this status, the plant must be brought to at least MODE 3
within 6 hours and to MODE 5 within 36 hours. The allowed Completion Times
are reasonable, based on operating experience, to reach the required plant
conditions from full power conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SURVEILLANCE
REQUIREMENTS

SR 3.6.15.1

Verifying that the maximum temperature of the ice bed is < [27]°F ensures that
the ice is kept well below the melting point. The 12 hour Frequency was based
on operating experience, which confirmed that, due to the large mass of stored
ice, it is not possible for the ice bed temperature to degrade significantly within a
12 hour period and was also based on assessing the proximity of the LCO limit
to the melting temperature.

Furthermore, the 12 hour Frequency is considered adequate in view of
indications in the control room, including the alarm, to alert the operator to an
abnormal ice bed temperature condition. This SR may be satisfied by use of the
Ice Bed Temperature Monitoring System.

SR 36.15.2

The weighing program is designed to obtain a representative sample of the ice
baskets. The representative sample shall include 6 baskets from each of the

24 ice condenser bays and shall consist of one basket from radial rows 1, 2, 4, 6,
8, and 9. If no basket from a designated row can be obtained for weighing, a
basket from the same row of an adjacent bay shall be weighed.

The rows chosen include the rows nearest the inside and outside walls of the ice
condenser (rows 1 and 2, and 8 and 9, respectively), where heat transfer into the
ice condenser is most likely to influence melting or sublimation. Verifying the

TOPICAL REPORT ICUG-001 A-56

July 2001



SURVEILLANCE
REQUIREMENTS

total weight of ice ensures that there is adequate ice to absorb the required
amount of energy to mitigate the DBAs.

If a basket is found to contain < [1400] Ib of ice, a representative sample of

20 additional baskets from the same bay shall be weighed. The average weight
of ice in these 21 baskets (the discrepant basket and the 20 additional baskets)
shall be > [1400] Ib at a 95% confidence level.

Weighing 20 additional baskets from the same bay in the event a Surveillance
reveals that a single basket contains < [1400] Ib ensures that no local zone exists
that is grossly deficient in ice. Such a zone could experience early melt out
during a DBA transient, creating a path for steam to pass through the ice bed
without being condensed. The Frequency of 9 months was based on ice storage
tests and the allowance built into the required ice mass over and above the mass
assumed in the safety analyses. Operating experience has verified that, with the
9 month Freguency, the weight requirements are maintained with no significant
degradation between surveillances.

SR 3.6.15.3

This SR ensures that the azimuthal distribution of ice is reasonably uniform, by
verifying that the average ice weight in each of three azimuthal groups of ice
condenser bays is within the limit. The Frequency of 9 months was based on ice
storage tests and the allowance built into the required ice mass over and above
the mass assumed in the safety analyses. Operating experience has verified
that, with the 9 month Frequency, the weight requirements are maintained with
no significant degradation between surveillances.

SR 3.6.154

This SR ensures that the flow channels through the ice condenser have not
accumulated an excessive amount of ice or frost blockage. The visual inspection
must be made for two or more flow channels per ice condenser bay and must
include the following specific locations along the flow channel:

a. Past the lower inlet plenum support structures and turning vanes;

b. Between ice baskets;

C. Past lattice frames;

d.  Through the intermediate floor grating; and

e. Through the top deck floor grating.
The allowable [0.38] inch thick buildup of frost or ice is based on the analysis of
containment response to a DBA with partial blockage of the ice condenser flow
passages. If a flow channel in a given bay is found to have an accumulation of

frost or ice > [0.38] inch thick, a representative sample of 20 additional flow
channels from the same bay must be visually inspected.
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If these additional flow channels are all found to be acceptable, the discrepant
flow channel may be considered single, unique, and acceptable deficiency.

More than one discrepant flow channel in a bay is not acceptable, however.
These requirements are based on the sensitivity of the partial blockage analysis
to additional biockage. The Frequency of 9 months was based on ice storage
tests and the allowance built into the required ice mass over and above the mass
assumed in the safety analyses.

SR 3.6.156.5

Verifying the chemical composition of the stored ice ensures that the stored ice
has a boron concentration of at least {1800] ppm as sodium tetraborate and a
high pH, = [9.0] and < [9.5], in order to meet the requirement for borated water
when the melted ice is used in the ECCS recirculation mode of operation.
Sodium tetraborate has been proven effective in maintaining the boron content
for long storage periods, and it also enhances the ability of the solution to
remove and retain fission product iodine. The high pH is required to enhance the
effectiveness of the ice and the melted ice in removing iodine from the
containment atmosphere. This pH range also minimizes the occurrence of
chioride and caustic stress corrosion on mechanical systems and components
exposed to ECCS and Containment Spray System fluids in the recirculation

mode of operation. The Frequency of [18] months was developed considering
these facts

a. Long ice storage tests have determined that the chemical
composition of the stored ice is extremely stable.

b. Operating experience has demonstrated that meeting the boron
concentration and pH requirements has never been a problem; and

c. Someone would have to enter the containment to take the sample,
and if the unit is at power, that person would receive a radiation
dose.

SR 3.6.15.6

This SR ensures that a representative sampling of ice baskets, which are
relatively thin walled, perforated cylinders, have not been degraded by wear,
cracks, corrosion, or other damage. Each ice basket must be raised at least

12 feet for this inspection. The Frequency of 40 months for a visual inspection of
the structural soundness of the ice baskets is based on engineering judgment
and considers such factors as the thickness of the basket walls relative to
corrosion rates expected in their service environment and the results of the long
term ice storage testing.

REFERENCES 1. FSAR, Section [6.2].
2. 10 CFR 50, Appendix K.
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