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Notional Concept of Operations
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containers il

. Notiqnal 90,000 ton MPF(F)-with*€équipment to
transfi fully-‘loaded ISOl C(Hntamer to/ from
unmo mermal container shij
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What 1s the logistic pay-oft?

CONOPS with SKkin-to-
Container Tr

» No special-purpose shuttle ships ~C———-

are required — Direct supply from
commercial containerships

* Can handle anythingon an ISO <<—)-
flat rack or in an ISO container

« Can Transferfully-loaded e

containers, 30=40 tons per lift

CONOPS without Skin-to-
Skin Transfer

Navy-owned Oﬂmﬂmered

e CLF ship handling routes and
elevators typically limit load size

e Transfers limited to 3 to 6 tons- ST
per lift

* Has low replenishment-w — Replenishment speeds of ~12 kts.

reduces risks . L || |

is requireditomn
and ship’s

i in rig tension

Note: Conventional or He UNREP will still be required for su %Td'vﬁlr 1e.rs 3
’ h | W
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Survey of Commercial Experience

« Commercial tanker 1 operations routinely bring
150,000 dwt tdiKer alongside 00 tonner (UM)

» Tankers remai! alongside in sea statglkto 6

— Four 15-ft diameter pneumatic fenders =

— Mooring lines with 50-75 ft nylon g*ommet (tw1$ted nylon
hawser loep for increased elastlclty) -

— Momwmches typlcally tensioned and locked, rl:set man’ﬁall
as needed g — i

» Approach speeww 3-5 knots -
 Lightering tanker then'tows ULCC at speed for

Uy g m (i
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« AOWA (Atkins m-c-ntl ]
suite of progr rimarily in

industry

e Time-domain multi-body ship-motion

Ship Motion Analysis Tools

Wave Analysis) — Widely used

commercial oi[)" f HIIH

ooring-design

problems

e Linearized hydrodynamic forces with non-linear mooring forces

 Useddfor prediction ofsship forces and motions, fender and R o

“mooring line forces

* ADAMS -

tool used for a wﬂ%ty of mechanical s
dynamics, vehicle and material-handling s yste!

Well-lggown physiessbased modeling and analysis
istem , non-lmear

e Used for ion of crane responses, po %ds, e-5 | |_ -
- evaluatioif of mo h.control strat (JeT 'i f
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° 1IH

oot Fendering Studies
Used 14-ft d1 eter ercial foam fenders
— Three fend positioned high to

freeboard and reduce relative xol
— F(;)j(ﬂﬁnde on the water, as in tanker lightering
Stu = ty tq.fpnli '
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Mooring Line Studies

——

e S—

 Conventiona
grommets) s

T tudied sensitivity to mooring
| ,_'_'uI_lg_ r $|kd o1
- ‘. 3

oorifig-lines (with 50-75 ft nylon
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e Mooring Winch Studies

T

 Considered cons
altemativeﬁ

ension and locked winches
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_Ship Control during Approach and Separation
* Analytical studies and simulations have not yet been

performed r i
— Interviewed commercial lightering mas |

— Observed lightering operations  =*
» Key issue for future work

= ImﬁBﬁMEerational consideration is which ship qoes tﬁeﬁ

=
e

maneuvering during approach | |i=i
« Judge that appro séparation will be feasible with
thrusters and t mﬁtf w MPF(F) Ay

__ — Major difference from tanker lightering is effe
Witess e ‘
i.:_\ '; ﬂﬁ" Forward spe

tion forces are less 1my
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e Cargo Transfer Result
e S—
— Motion compensation six degrees of freedom is required:
— Roll: eg Crane Ship, Target Ship (small co 1p)
—-Pitch: max 0.7'deg Crane Ship, 1.8 deg Ship m

— Relative motions (between-crane-boom en tionand-target:

| |I ~ » Relative Longitudinal —Sm =%~
II » Relative Transverse — 8 11
cran

- Relative Longitudinal- M

» Relative Transverse— C
» Relati 2.0 m/sec

— Relative ac (between crane boom end -
dinal — 0.3 m/sec? 18
i

» Relative Lon
» Relative Transverse — 0.5 m/sec?
sec?
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Ship Motion Results

e — —

* Ships can remain s d alongside in sea state 5
without st _-steel conta (T
«Seastate 5. |
e Speeds 3 to 6 knots :._
* Seas fine on bow or quarter containershipon the sheltered side
d g ociated vertica elatlve ion by
crane'buam end and*‘target” loac

requi quiréments
— Clearance un

IIHI
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i Fender Results
e S—

» Existing available fenders are

adequate or O;OOO ton
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Mooring Line Results

mercrally available nylon

» Existing ¢
grommet

:adequate for
F) with containershi

s

EU, when use

Inches

-
=

00 ton M
1200to

or actively-

fﬁ_
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Mooring Winch Results
* Locked winche t 1n overload on

mooringitnes (or winch=

» Commercial CT winchest in-large
second-order (slowly varying) yaw sway,
and surge excursions -

~.Periods typically 3-5 wave encounter periods TS
o Active w1mh.gpnﬂ'm'slgate gies with | o

appropriate Idﬁﬁplacement and r~s SRl
efficiently reduce slowly-var onses
HHI

Ll

W i
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Ship Motion Sensitivities — Container Ship Size

Relative vertical accelerations to target container, for outboard aft
container at most probable modal period in sea state 5

—¢— MPF/SML
—=— MPF/SL7
—4&— MPF/BIG

Maximum Value (m/s*2)

-180 -135 -90 - 90 135

Head Bow Beam Quarter- Follow- Quarter- Beam Bow
sea sea sea ing sea ing sea ingsea sea sea
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Ship Motion Sensitivities — Effects of Cross Swells

Swell effect on estlm ated crane power (2 x rms, kW), sea state 5.
Crane Motion Comp Power (2 x rms. kKW .
Direction | Height ()| MprSML | _MPF/SML MPE/BIG ||I “ J I| f ”I
Forward Forward

216
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___ Ship Motion Sensitivities — Other studies
e S—

e Modal w

e Sea stat
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it Conclusions
. MPF(F) and containerships of various sizes can remain
moored alongf
— In conditions up to sea state’S
— Seas fine on the bow or quarter
- Co‘rﬁﬂ’frshqt)hgn the sheltered side
. EX1st1ngmmer01al fenders,

(with suitable tension settw adequa e

* An advanced sum e-of-freedom moti@k
crane 1S needed -container transfer

b e

i




