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OCEAN Class AGOR | .
Concept Definition Concept Design Capabilities

UNOLSOCEAN | UNOLSOCEAN | UNOLS Ocean AGOR 26
Class Class Class Monohull SWATH
Summary: Minimum SVIRs Desired SVIRs Desired
Seakeeping requirement SS6 SS6 SS6 SS6 Best Hdg
Ship Dimensions:
L ength between perp, ft 210 172
Beam, ft 46 88
Depth to Main Deck, ft 24.9 38
Draft, ft 19 16.9 25
Finished Deck Ht (ft) 7.5 8 8
Displacement, long tons 2500 2542
Propulsion:
Integrated Diesel | Integrated Diesel Integrated Diesel | Integrated Diesel
Plant type . . . :
Electric Electric Electric Electric
# Screws 2 2
Total SHP 4,000 4,000
Speed, sustained 12 11 15
Speed, maximum 14-15 15 15.5
Speed, survey 12 12 12
. . 10000@6, 10000@86, 10000@6,
Towing Requirement 25000@4 25000@4 25000@4 10000#
8000 nm @ opt 10800 nm @ 12 | 10800 nm @ 12
_ sad, 20 days kts,.20 days kts,. 20 days
Endurance Requirement transit, 20 days transit, 20 days | transit, 20 days |[10,000 nm a 11 ktg
" station, or 30 [station, or 30 days
station
days survey survey
Bow Thruster Yes Yes 900 HP 1100 HP 5

Bold Text I ndicates SMR



OCEAN Class AGOR

Concept Definition Concept Design Capabilities

UNOLS OCEAN | UNOLS OCEAN | UNOLS Ocean AGOR 26
Class Class Class Monohull SWATH
Summary: Minimum SMRs Desired SMRs Desired
Accommodations:
Crew 18 18 17
Scientists 20 25+ 25+ 31
Total 43 43 48
Certifications:
ABS Yes Yes Yes Yes
USCG Subchap U Subchap U Subchap U Subchap U
Ice Class AQ A0 DO
Space and Payload:
Total Lab Space, sq ft 1,800 2,000 2,000 2,762
Main Lab 1,000 1000+ 1,200
Wet Lab 400 400+ 415 330
Computer Lab 300 300+ 300 830
Climate Contrl'd Work Area 100 100+ 115 No
Refrigerator/Freezer Space 100 100 100 No
Number of Labs 4 4 4 8
Electronics Repair Shop Yes Yes Yes No
IT Equipment Space No Yes Yes No
IT Storage Yes Yes Yes Yes
1SO Vans 2 2 2 2
Vans (Non I SO, 500ft ttl) 2 2 0
Working Deck Space, sq ft 2,000 2,000 2,000 2,200
Clear Working Deck, sq ft 1,500 1,500 1,500 1,360
Clear Rail Deck, sg ft 80" x 8' 80' x 8' 80' x 8' No
Mission storage, cu ft 5,000 5,000 15,000
Mission payload, long tons 100 200 200 100
High Bay Yes Yes Yes Yes

Bold Text I ndicates SMR




OCEAN Class AGOR | .
Concept Definition Concept Design Capabilities

UNOLS OCEAN | UNOLS OCEAN [ UNOLS Ocean AGOR 26
Class Class Class Monohull SWATH
Summary: Minimum SMRs | Desired SMRs Desired
Mission Electronics Systems:
Dynamic Positioning Yes Yes Yes Yes
Deep multibeam 1deg 1deg 1deg (1x2 deg)
Shalow multibeam Yes
Single beam echosounder 12kHz 12kHz 12kHz 12,38,200kHz
Subbottom profiler 2-8kHz 2-8kHz 2-8kHz Yes
ADCP 38,75,150kHz 38,75,150kHz 38,75,150kHz 125kHz
Acoustic positioning Yes
Handling Systems:
Stern U frame 30000# 30000# 30000# 20000#
15'Hx25'Vx12'0 | 15'Hx25'Vx12'0 | 15'Hx25'Vx12'0 | 18'Hx25'Vx12'0
Towing crane Yes
Boom cranes 10000# @12 20000# @20' 20000# @20' 20000# @30
Traction winch 1 1 1 Yes
Hydrographic winch 2 2 2 1
Scientific Workboat 25'-30' LOA 25'-30' LOA (1) 30' LOA No
Inflatable Work Boat 1(16") 1(16") 1(16) Yes

Bold Text I ndicates SMR



OCEAN Class AGOR
Concept Definition

Concept Design Process

 Develop 3 Desired (objective) ship concepts that meets the desired
SMRs

— Monohull
— SWATH
— X-Craft Variant
e Determine changes to designs to meet minimum SMRs

e Determinefeasibility of $50M cost cap



OCEAN Class AGOR

Concept Definition Concept Design Process
Lay out required spaces Optimize hull form —
to determinelengthand || coefficients for seakeeping |— IEAe\VSG')II'ngTlLDJ” linesin
beam requirements and powering (SKOPT)

l Select Machinery

Calculate EHP, DHP &
| propulsive coefficients (Holtrop —»
& Mennen Regression)

and lay out machy
arrgts based on high
level EPLA

Develop concept level
arrgtsin AutoCAD

v

Endurance Size structural scantlings ,
Fuel Calc. using ABSrules

Weight estimate ratioed from
existing ships and modified by
Inserted weights

v
Seakeeping analysis with SMP (ship Repeat as
motions tool developed by Navy) necessary 5




OCEAN Class AGOR
Concept Definition

Concept Design Variants

LOA,ft

LWL, ft

Beam WL, ft

Max Beam, ft
Draft, ft
Displacement, LT
Scientists

Crew

Lab Area, sqg. ft
Working Deck, sq. ft
SHP

Max Speed, kts
Survey Speed, kts
Cruise Speed, kts

DESIRED MONOHULL
227
210
46
46
16.9

2500
25
18

2075

2000

4000
15
12
11

Desired Monohull Concept

% 72|

\m



OCEAN Class AGOR

Concept Definition Concept Design Variants

MAIN DECK & 1ST PLATFORM
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OCEAN Class AGOR

Concept Definition Concept Design Variants

01 & 02 DECK
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OCEAN Class AGOR
Propulsion - Monohull

Concept Definition
Powering Estimates
Speed-Power
4500
4000
3500
3000
o 2500
% 2000 ’/
1500
1000 ~
_—
500 _
T
0
6 7 8 9 10 11 12 13 14 15
Speed (knots)
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OCEAN Class AGOR

Concept Definition Propulsion - Monohull

* Main Propulsion System
- Integrated Diesel Electric System
o 3x 1195 bkW, Caterpillar 3516 Propulsion Gensets

o 3 Caterpillar 3412C Ship Service Gensets
o 2 x 350 ekW, 50 Hz @ 1500 rpm for 700 ekW + standby

- Propulsion Motor and Propeller Unit
o 2 x 1500 kw, 1000 rpm DC motors

o 2 X steerable fixed pitch Z-drive. 2 x 2850 max kW @ 1000
rpm. Propeller diameter = 11.5 feet.

+ Dynamic Positioning System
- Bow Thruster
» 1 x Elliott White Gill T3S-40, 686 kW 11



OCEAN Class AGOR
Concept Definition

Propulsion - Monohull

Mission Fuel Load Estimates

e Trangt, 20 Days @ 12 Knots &
20 Days on Station

— 375LT of Fue

e Survey, 30 Days @ 12 Knots
— 410 LT of Fuel

e Transit, 10800 nm @ 11 Knots
— 395LT of Fuel

Fuel (LT)

Desired Monohull 10800 nm Transit Fuel Load

(with average S.S. Load of 694 kW)

0.0 5.0 10.0 15.0 20.0
Speed (Kts)

12



OCEAN Class AGOR

Concept Definition

Seakeeping - Table of Operabhilities

Short-Crested Long-Crested
Region Season| Perf. Mission [|Sea State SMR Desired Desired

North Atlantic | Annual | SPI-1 All Spectrum | 75% Winter 83% 76%
Pacific NW | Annual | SPI-1 All Spectrum | 75% Winter 85% 77%

North Atlantic] Winter] PTO |On Station SS4 100% 100%0 100%

North Atlantic|] Winter|] PTO | On Station SS5 80% 959% 83%

North Atlantic | Winter | PTO |On Station|  SS6 50% 53% | 34% |

North Atlantic] Winter|] PTO Transit SS4 100% 100%0 100%

North Atlantic] Winter|] PTO Transit SS5 80% 949% 81%

North Atlantic] Winter|] PTO Transit SS6 50% 55% _I
Pacific NW Winter| PTO |On Station SS4 100% 100% 100%
Pacific NW Winter|] PTO | On Station SS5 80% 95% 83%
Pacific NW Winter| PTO |On Station SS6 50% 81% 63%
Pacific NW Winter| PTO Transit SS4 100% 100% 100%
Pacific NW Winter| PTO Transit SS5 80% 949% 81%
Pacific NW Winter|] PTO Transit SS6 50% 81% 63%

Notes:

1) PTO = Percent time operability in agiven sea state; SPl-1 = Seakeeping performance index (probability weighted across sea spectrut}

2) PTO analysis accounts for probability of significant wave heights for specific regionsin Winter (January-March)

3) SPI-1 analysis assumes most probable modal wave periods for N. Atlantic and N. Pacific (Bales)




OCEAN Class AGOR

Concept Definition

Seakeeping - Effect of Anti Roll Tank

on Monohull Motions

Without Anti Roll Tank

With Anti Roll Tank

Trangt, MID S$4, Tm=9s

Long-Crested Seas

Short-Crested Seas

o =1
g |

Shaded Areas Exceed Motion Criteria
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OCEAN Class AGOR

Concept Definition

Seakeeping - Effect of Anti Roll Tank

on Monohull Motions

Without Anti Roll Tank

With Anti Roll Tank

Long-Crested Seas

Transt, MID SS5, Tm=9s

Short-Crested Seas

Shaded Areas Exceed Motion Criteria

15



OCEAN Class AGOR Seakeeping - Effect of Anti Roll Tank
Concept Definition on Monohull Motions

Transit, MID SS6, Tm=13s
Long-Crested Seas Short-Crested Seas

Without Anti Roll Tank

With Anti Roll Tank

16

Shaded Areas Exceed Motion Criteria



OCEAN Class AGOR Coricept Desigrn Varlaris
Concept Definition A-Craft




OCEAN Class AGOR

S-CRAFT

Concept Definition
ONR X-Craft

Length Waterline, ft 240
Beam, Overall, ft 72
Beam, Waterline, ft 16.6
Draft, ft 11.8
Displacement, Lton 1400
Soeed, knots >50
Propulsion Gas Turbines & Diesels

2Xx 25 MW, 2 x 4 MW
Range 4,000 nm @20 knots
Payload, Lton 150
Crew 25
HP 72,000hp@50 knots

Working Deck Area
Lab Area

Maln Characteristics

X-Craft AGOR

240
72
20.5
14.6
2150
12
Diesel Electric, Integrated
6 x Caterpillar 3412C
10,800 nm @12 knots
200
18 + 25 Scientists
2,800hp@12 knots
2,050 sqg. ft

2,108 sq. ft .



OCEAN Class AGOR P
A-CRAFT
Concept Definition

AGOR Variant

- Displacerreri

» Based on the Ocean AGOR SMR, the UNOL S X-Craft is estimated to have a
displacement of 2,150 Lton, compared to the 1,400 Lton ONR X-Craft.

» Togaintherequired additional displacement, one option isto linearly scale two side
hull cross sections under wetdeck and keep the ship length and hull above wetdeck
unchanged.

4 General Arrangerrent

» Themission bay deck of the ONR X-Craft will be the main deck of the UNOLS X-
Craft.

» Remove the heavy flight deck of the ONR X-Craft.

» Add an 01 deck over the main deck.

» More than enough space available based on the existing main dimensions.
Therefore, the length and beam of the ONR X-Craft were kept unchanged.

4 Flull Forrr
» No change of the ship length.
» (Geosimin the body section under the main wet deck with alinear ratio of 1.239.

19



OCEAN Class AGOR P
A-CRAFT
Concept Definition

AGOR Variant

» Since the operation speeds are significantly lower, it is believed that at |east the
stern shape needs to be changed to optimize the low speed resistance of the Ocean

AGOR.
ruciures
» Aluminum structure.
» Thehull shall be designed to ABS 90 meter Rules or SWATH Guide.
» Design speed difference will change scantlings.
» Thedeck structures will be designed according to the SMR loading requirements.
>
>
>
>

—

Current Flight Deck shall be replaced by a much lighter deck structure.
opLlglon Sysierr)
The gas turbines shall be removed
The gear diesel prime movers will be replaced by integrated diesal-electric systems.
Thereis no need for 4 waterjets for the much lower speed requirement. Two water
jets may be installed instead.
> Low speed water jets should be investigated to provide higher propulsion efficiency
at 12 knots, such as the Traktor Jet. The current KaMeWa high speed water jet
performs poorly at low speeds.
» Traditional propeller could be an optional propulsor with a higher efficiency.

7 c
7 7 )
/7

5

0
[
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OCEAN Class AGOR
Concept Definition

S-CRAFT

Man & 01 Deck

21



OCEAN Class AGOR o
S-CRAFT
Concept Definition

AGOR Variant Profile

X-Craft Profile
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OCEAN Class AGOR
Concept Definition

Consurngtiorn

SHP

7000
6000
5000
4000
3000
2000
1000

0

Propulsion Power Comparison

///AV
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1000
900
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Fuel Comparison
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4

Fuel, ONR
/
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Waterjet

—4— XCRAFT

Fule, UNOLS

0

2

Prop

4 6 8 10 12 14 16

Speed, Knots
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OCEAN Class AGOR
Concept Definition

S-CRAFT

Discussions of the AGOR X-Craft Variant

< rlull Forrr)

» Current hull form isfor high speed and high propulsion power design.

» Modification to the hull form may yield better performance at lower speed.

» Stern shape change to accommodate the propulsion method change.

< Propulsiorn Systerr)

» Availability of low speed waterjet. Most of the waterjets today are designed to
operate at high speeds (>30 knots) and have low propulsive efficiencies (<0.45) at
low speeds (<20 knots). Traktor Jet has large impeller diameter low speed water jets
with higher efficiency (~ 0.5). But the model that can produce the required thrust is
still in the prototype stage.

» Shafted propeller with rake is an option. Propeller and required clearance need to be
verified. Propeller efficiency typically 0.6 or better.

» Z-drive. The unit isusually much heavier than a water jet or a shaft propeller.

» SWATH type stern with propellers at the end of the tail cones.

24



OCEAN Class AGOR
Concept Definition

VWor ke Herrzining

| ncor porate Comments

Refine X-Craft Concept Designs & Analysis
Develop SWATH AGOR Concepts

Sze Minimum SVIR Concepts

Investigate Technologies
Portable Lab Vans
*QOverside Handling

*Bubble Sweepdown

25



