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: ‘Why the RM3?

The reference model project, and perhaps especially the RM3, is one of the most cited,
referenced, and utilized WEC geometries.
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+ I RM3 as it was
The reference model project was never

intended to develop competitive, optimal
WECSs, but provide open-source models.

Surface Float

oo Rectifying hydraulic
«— Vertical Column £ o power ta ke-Off
B VALVL @
/ Reaction Plate ;.':1 _
- 30
; -
I'"
Hydraulic Cylinder !
AC Drive
|
feserol Sequential design of hull,
I Fetur Fler power-ta ke-off, and Images from V. Neary, M. Previsic, R. Jepsen, M.
t controller Lawson, Y. Yu, A. Copping, A. Fontaine, K. Hallett, D.
Transformer Murray (2014). Methodology for Design and
Accumulator Bank Economic Analysis of Marine Energy Conversion

High Pressure Filter

(MEC) Technologies.



I
s | Co-designing the RM3 m

The efficient delivery of waves-to-wire energy requires that each subsystem in the power
conversion chain is design simultaneously and in coordination.
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s | Co-designing the RM3

The efficient delivery of waves-to-wire energy requires that each subsystem in the power
conversion chain is design simultaneously and in coordination.
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; | Co-designing the RM3

a

The efficient delivery of waves-to-wire energy requires that each subsystem in the power
conversion chain is design simultaneously and in coordination.

3

— Zd — | Zw e;\
4 - O 4 Lous
g8, 22
3 E |+ +|g & |+
Fexc ¢ & |Tpto Te | S & [Femf VYout|Ze
- g = —| B S |-
ol g 4

£
€
4

Zipem(w) = jw(M + m(a))) + B, + R(w) +S/(jw)

K,
YA = l;jo+ B; +—
d(w) dJw d i

Zy(w) =R+ jwlL

WecOptTool relies on an
informed selection of these
parameter ranges and
constraints. It can be challenging
to develop this knowledge for a
“TBD"” design morphology and/or
to translate tool outputs to a
realizable, component-level
design.
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s | Co-designing the RM3

The efficient delivery of waves-to-wire energy requires that each subsystem in the power
conversion chain is design simultaneously and in coordination.

1 B
= Ny o~y Za a8 | ] .. - D. Gaebele et. al, “Re-imagining the RM3 with Wave
o g i = § Energy Converter Control Co-Design.” Renewable
gg |7 Flgs |F Energy. (UMERC2023 special issue!)
Fexc § & | pto % 8 & [Yemf Yout |Ze
= (=] — — E (@) —
S 3 g3
2 e IFW3285-201G ~ 1FW3287-200E  1FW3287-201G 2
100 100 g 100 pm—— 5
2 4 s 0.11 &
0.09 2
. 50 50 50 0.07 2
Informed by cost models (in $), 2 0.05 ¢
WecOptTool and co-design techniques © 0.03~5
can be leveraged to suggest LCOE “ 100 (00 100 zs
H 1 (48] 78 —a
optimal designs o] =
U] 63 2
This can advise selection of real %0 50 47 &
components! 32 .2
]
17 @
-50 0 -50 0 -50 0 <

Stiffness (kN/m)  Stiffness (kN/m)  Stiffness (kN/m)



s | Implications for components

Novel components may be especially useful for the unique demands of WECs that are
physically realizable, but not COTS. We have begun by considering rotary generators.
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1 ‘ Implications for components

Novel components may be especially useful for the unique demands of WECs that are
physically realizable, but not COTS.
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12 ‘ Promising areas
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- Large inertia generators

« High phase-number generators
Island of guam territory

| of guam (marine chart:
US81048 P2828),
Nautical Charts App.

- Materials (cheaper!) selection
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13 ‘ Ongoing challenges
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« Contemporary cost (in $) information

« Robustly quantifying “externalities”
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14 ‘ Thank you!

Contact the team:

Daniel Gaebele: dtgaebe@sandia.gov
Megan Anderson: megande@sandia.gov
Aeron Roach: alroach@sandia.gov
Dominic Forbush: dforbus@sandia.gov
Sandia
National
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Sandia National Laboratories is a multimission laboratory managed and operated by National Technology and Engineering Solutions of I

Sandia, LLC, a wholly owned subsidiary of Honeywell International Inc., for the U.S. Department of Energy’s National Nuclear Security
Administration under contract DE-NA0003525.
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