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2. For parametrically estimated systems and components: (a) the total weights and centers of

gravity have been updated, however (b) many of the system descriptions, deck labels,
components, and quantities have not been updated. See the Procedure section of the
report for further explanation.
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Alaska Marine Highway System ALASKA CLASS FERRY 10/30/09

PURPOSE

The purpose of this report is to estimate the light ship weight and center of gravity location for
the subject vessel. The subject vessel is the ALASKA CLASS FERRY, 350 ft long x 74 ft wide
x 24 ft deep. The subject vessel is to be owned and operated by the Alaska Marine Highway
System.

PROCEDURE

The weight is estimated by Ship Work Breakdown Structure (SWBS) groups. The SWBS 100
structure group represents a significant portion of the weight (~75%) and is estimated in detail.

Systems (i.e. main engine exhaust system) and components (line items) that are a small
percentage of the total weight have been parametrically estimated. The data included in this
preliminary weight estimate is imported from other contract design level weight estimates and
scaled. These systems and components are often scaled by an appropriate factor such as main
engine horsepower. The total weights and centers of gravity of these systems and components
have been updated. However many of the system descriptions, deck labels, components, and
quantities have not been updated. The contract design stage weight estimate will update these
details.

The parametric estimates are based on the WSF NEW 64-AUTO FERRY (References 1 and 2)
and the WSF 144 (Reference 3) weight estimates.

A weight and vertical center of gravity (VCG) margin is added to each SWBS 1-digit group
based on Reference 4. The weight and VCG margins included account for:

1. Prediction errors associated with the estimating technique.

2. Unknowns at the time the prediction is made.

3. Anticipated relatively minor changes in the Owner's Requirements or design
specification.

The included margins do not account for weight growth over the vessel's service life. A service
life margin is included in the stability analysis.

The SWBS 100 structure group weight is estimated to a point midway between preliminary and
contract design. The preliminary scantling calculations report (Reference 2) selects all major
structural members and has been used to estimate this group in detail. A weight margin halfway
between the recommended preliminary and contract design margins are applied (Reference 4).

The remaining SWBS groups are at a preliminary design stage and therefore the preliminary
design margins from Reference 4 are selected.

The VCG margins are selected to match the weight margins because the VCG estimate is based
on the same level of data detail as the weight estimate.
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EPA Tier 4 may begin requiring a SCR system, including a urea tank, in the 2014 to 2016
timeframe. This system would likely be heavier than the currently required exhaust silencers.
The weight of a SCR system rather than exhaust silencers is included in this weight estimate.
GIVEN AND ASSUMED PARAMETERS

Reference Origin

Longitudinal locations are referenced from frame O, positive aft. Vertical locations are
referenced from the baseline at the molded low point of the keel, positive upward., Transverse
locations are measured from centerline, positive to starboard.

Ice Class Structure

The SWBS 100 structure group includes the weight of steel necessary for hull strengthening to
meet ABS DO ice class requirements. The owner may or may not choose to elect this option.
CONCLUSIONS

The estimated light ship weight and centers of the subject vessel are shown below. The

calculation of these values is included in the Calculations section of this report.

Light ship weight: 3,269  long tons

VCG: 30.55 ft above baseline
LCG: 163.70 ft aft of frame 0
TCG: 0.49 ft stbd of centerline

Included in the above estimate is the weight of the additional structure necessary to meet ABS
DO ice class requirements. This weight of this additional steel is 19 long tons.
REFERENCES

1. NEW 64-AUTO FERRY Weight Estimate, 9200-750-833-1, Rev. -, EBDG, 09/23/08.

2. NEW 64-AUTO FERRY Weight Estimate, 7099-001-07, Rev. C, GPA, (3/06/09.

3. NEW 144-AUTO FERRY Weight Estimate, 9000-660-100-03, Rev. -, EBDG, 02/28/06.
4

. Design Margin Management and Procedures For U.S. Navy Small Craft, Asset Inc,,
December 1977.

5. ALASKA CLASS FERRY Preliminary Scantling Calculations Report, 06137-005-061-1,
Rev. -, 10/28/09.

6. ALASKA CLASS FERRY General Arrangements, 06137-005-101-1P1, Rev. 1, as of
10/15/09.
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Alaska Marine Highway System ALASKA CLASS FERRY
CALCULATIONS
VESSEL WEIGHT ESTIMATE
Total Wt. LCG | TCG | VCG % of
Description Qty. {Ibs) (+ aft) {(+ stbd)] (+ abl) |Subtotal w/ No Mﬂﬂl
STRUCTURE 4,952,039| 163.50] 0.73] 28.08 3%
(2,210.73LT)
MACHINERY 388,327| 206.38] -1.30] 11.80 6%
(173.36LT)
JELECTRICAL 100,436| 138.301 0.81 30.14 1%
(44.84LT)
ELECTRONICS & 1C 25,048 152.18| 0.00] 4436 0%
(11.18LT)
AUXILIARY SYSTEMS 590,177| 14294 0.02] 26.11 9%
(263.47LT)
JOUTFIT 736,261| 163.55 020 39.01 11%
(328.69LT)
SUBTOTAL W/ NO MARGINS 6,792,288| 163.76] 049 28.26
(3,032.27LT)
WEIGHT MARGINS
STRUCTURE 6.5% 321,883| 16350 0.73] 28.08
PROPULSION 9.0% 34,949| 20638 -1.30f 11.80
ELECTRICAL 12.0% 12,052| 13830 0.81 30.14
ELECTRONICS 12.0% 3,006| 152.18] 0.00] 44.36
AUXILIARY 12.0% 70,821| 142,94 0.02] 26.11
JOUTHT 12.0% 88,351] 163.55 0201 3901
ISUBTOTAL (WEIGHT MARGINS) 531,063| 163.76] 0.49] 28.26
(237.08LT)
VCG MARGINS
STRUCTURE 6.5% 1.83
PROPULSION 9.0% 1.06
ELECTRICAL 12.0% 3.62
ELECTRONICS 12.0% 532
AUXILIARY 12.0% 3.13
JOUTHT 12.0% 4.68
SUBTOTAL W/ WEIGHT AND VCG MARGIN
STRUCTURE 5,273,921| 163.50) 0.73] 2991
MACHINERY 423277] 206.38| -1.30 12.86
ELECTRICAL 112,488 138.3¢4 0.81 33.76
ELECTRONICS & IC 28,054| 152.18 0.00] 49.68
AUXILIARY SYSTEMS 660,998| 14294] 0.02| 29.25
OQUTFIT 824,612 163.55 0.20] 43.69
VESSEL WEIGHT WITH MARGINS 7,323,350| 163.70) 0.49] 30.55
(3,269.35 LT)
ELLIOTT BAY DESIGN GROUP Job: 06137 By:
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