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‘_sf -+ the pipe. The top of the pipe is sealed to a movable pipe connector, by
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3 pipe section when the top pipe section is damaged.
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AMENDED CLAIMS
received by the International Bureau on 12 October 2010 (12.10.2010)

1. An ocean energy conversion system which includes a body (14) lying at
the sea surface, a cold water pipe (12, 12A, 12B) that has a primarily vertical pipe axis
and that extends down from said body toward the sea floor and that has a pipe lower
end (20) lying at a depth on the order of magnitude of 1000 meters under the sea
surface, and a pump module with an electrically energized pump with said pump
module (46) mounted on said pipe lower end, and with said pump module having a
pump mechanism that pumps sea water upward through the pipe, including;

a bottom structure (22) attached to said pipe lower end, said bottom siructure
having an axis that is coincident with said pipe axis, said bottom structure forming an
installation slot (44) through which said pump module can be instalied and removed,;
and

an electrical cable (84) extending upward from said pump module to said body.

2. The system described in claim 1 wherein:

said bottom structure includes a ballast in the form of a structure sleeve (70) with
sleeve structure walls that contain ballast material and with a structure sleeve passage
(72) that is aligned with the bottom of said pipe;

said pump module includes a module sleeve (60) forming a module sleeve
passage (64) that is aligned with said structure sleeve passage;

said bottom structure has a lower end forming an opening (76) that is aligned
with said structure and module sleeve passages.

3. The system described in claim 1 wherein;

said installation slot opens primarily horizontally, and said electrical cable
extends along the outside of said pipe.
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4, The system described in claim 1 wherein:

said installation slot opens primarily horizontally, said bottom structure has plates
(66, 74) lying respectively above and below said slot, and said pump module has
means (64) for trapping said pump module between said plate.

5. The system described in claim 1 including:

at least one heave damping plate (80) extending around said structure sleeve
and having a larger diameter than an outside of said sleeve and having primarily
vertically-facing surfaces (82) that each has at least 50% of the cross-sectional area
within said pipe.

6. An ocean energy conversion system which includes a body (14) that lies
at a sea surface, a pipe coupling assembly (94) on said body, a cold water pipe (12)
that has a primarily vertical axis and a pipe top (90) connected to said pipe coupling
assembly and a pipe bottom (20) that lies at a great undersea depth, wherein:

said pipe coupling assembly (94) includes a stationary pipe coupling portion (92)
that is fixed to said body and a pipe connector (96) that is movable relative to said
stationary pipe coupling portion and that is connectable to said pipe top, and winch
means (106) connected to said pipe top to lift it up against said pipe connector;

an elastomeric seal (110) that seals a periphery of said pipe connector to said
stationary pipe coupling portion, said seal having cross-sections of U-shape with a
radially outer primarily vertical side (112) of the U mounted on said stationary pipe
coupling portion and with a radially inner primarily vertical side (114) of the U mounted
on said pipe connector.

7. The system described in claim 6 including:

a pivot support (101) that is mounted on said pipe connector and that supports
said pipe connector while allowing it to pivot about two perpendicular horizontal axes, to
enable a surface of said pipe coupling to lie against a surface of said pipe top;

winch means (106) coupled to said pipe top and said stationary pipe coupling
portion for lifting said pipe top (90) against said pipe connector (96).

AMENDED SHEET (ARTICLE 19)
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8. An ocean energy conversion system which includes a sea surface body
(14) lying at the sea surface, a cold water pipe (12) that has a vertical axis and that
extends down from said body by a predetermined pipe length towards the sea floor and
that has a pipe lower end (20) lying at a great depth under the sea, wherein:

said cold water pipe includes a top pipe section (126) that extends downward
from said sea surface body by a top section height that is no more than 20% of said
pipe length, and a bottom pipe section (127) that extends down from said top pipe
section by a bottom section height that is at least five times greater than the top section
height;

said top pipe section has a predetermined inside diameter E, and said bottom
pipe section has an outside diameter D small enough to pass completely through said
top pipe section;

means (140) for lifting said bottom pipe section up through said top pipe section,
whereby to enable easy replacement of a damaged top pipe section.

9. A method for installing a pump module (46) that has an electrically
energized pump (50), on the lower end of a cold water pipe (12) which has been
lowered to lie deep under a sea surface, so the pump can pump sea water upward
through the pipe, comprising:

forming a lower end of the cold water pipe so it has a bottom structure (22) that
forms a horizontally-opening slot (44);

separately lowering said pump module to the level of said slot while said pump
module is connected to an electrical cable (84);

inserting said pump module into said slot and operating electrically energized
devices (65) that latch the pump module in place in said slot;

passing electricity through said cable and said pump module to energize said
pump.

AMENDED SHEET (ARTICLE 19)
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