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DESCRIPTION

[TECHNICAL FIELD]

[0001] The present invention relates to a ship with improved power efficiency:.

[BACKGROUND ART]

[0002] Rechargeable secondary battery technology has been advancing, and the size of
rechargeable secondary batteries relative to their capacity has decreased. Currently,
secondary batteries capable of storing and supplying a large amount of electric power are
called energy storage systems (ESSs), and attempts have been made to commercialize ESSs
as auxiliary power supplies for power operation systems. Document KR 20130141766
discloses a ship according to the preamble of claim 1.

[DISCLOSURE]

[Technical Problems]

[0003] Exemplary embodiments of the present invention provide a ship with improved power
efficiency.

[0004] Additional advantages, subjects, and features of the present invention will be set forth In
part in the description which follows and in part will become apparent to those having ordinary
skill in the art upon examination of the following or may be learned from practice of the present

Invention.

[Technical Solutions]

[0005] According to an aspect of the present invention, a ship includes: a power grid; a power
cost generator determining power cost; a generator connected to the power grid, the generator
Interpreting the power cost and thus determining whether to produce power; an energy storage
system (ESS) connected to the power grid, the ESS interpreting the power cost and thus
determining whether to store power; and a load connected to the power grid, the load
Interpreting the power cost and thus determining whether to use power.

[0006] The power cost Is calculated based on at least one of the load's pattern of power
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consumption, the generator's power production capacity, and the amount of power stored In
the ESS.

[0007] The ship may further include an exclusive ESS connected to the load and exclusively
used for the load.

[0008] The power cost may Include a value that varies In real time, a value that i1s updated

periodically at intervals of a predetermined amount of time, or a value that is generated when a
predetermined event occurs.

[0009] Each of the generator, the ESS, and the load may include a signal processor that
Interprets the power cost and thus determines whether to operate.

[0010] According to another aspect of the present invention, a ship includes: a power grid to
which a generator, an ESS, and a load are connected; a power cost generator determining
power cost; and a signal processor installed in at least one of the generator, the ESS, and the
load, the signal processor interpreting the power cost and thus determining whether to
operate, wherein the signal processor an interpreter which interprets the power cost and
provides the result of the Interpretation, a response time controller which stores response
delay criteria, receives the result of the interpretation, and controls a time to operate according
to the response delay criteria, and a driving command generator which generates a driving
command according to the controlled time to operate.

[0011] The power cost Is calculated based on at least one of the load's pattern of power
consumption, the generator's power production capacity, and the amount of power stored In
the ESS.

[0012] The ship may further include: a first generator for which a first response delay criterion
IS set; and a second generator for which a second response delay criterion is set, wherein the
first and second generators receive and interpret the power cost and the first generator starts
producing power earlier than the second generator.

[0013] The first and second generators may receive and interpret the same power cost or may
receive and interpret different power costs.

[0014] The ship may further include a first load for which a third response delay criterion Is set;
and a second load for which a fourth response delay criterion, which is different from the third
response delay criterion, 1s set, wherein the first and second loads receive and interpret the
power cost and the first load starts consuming power earlier than the second load.

[0015] The first and second loads may receive and interpret the same power cost or may
receive and interpret different power costs.

[0016] The ship may further include: a first ESS for which a fifth response delay criterion Is set;
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and a second ESS for which a sixth response delay criterion, which is different from the fifth
response delay criterion, 1s set, wherein the first and second ESSs receive and interpret the
power cost and the first ESS starts supplying power earlier than the second ESS.

[0017] The first and second ESSs may receive and interpret the same power cost or may
receive and interpret different power costs.

[0018] The generator, the ESS, and the load may interpret the power cost and may thus
determine whether to operate so as to prevent a rapid change in the power cost.

[0019] The power cost generator may Iinclude a collector, which collects electrical power
environment information from the generator, the ESS, and the load, a predictor, which predicts
a change In the environment in the future based on current electrical power environment
Information collected by the collector, and a determiner, which determines the power cost
based on the collected electrical power environment information and the result of the
prediction.

[0020] Other features and exemplary embodiments may be apparent from the following
detailed description, the drawings, and the claims.

[BRIEF DESCRIPTION OF DRAWINGS]

[0021]

FIG. 1 1s a conceptual diagram illustrating a power system installed in a ship according to some
exemplary embodiments of the present invention.

FIG. 2 1s a diagram illustrating an exemplary case where a power grid illustrated in FIG. 1 1s an
AC grid.

FIG. 3 1s a diagram illustrating an exemplary case where the power grid illustrated in FIG. 1 Is
a DC grid.

FIG. 4 1s a detalled diagram of the power system Iillustrated in FIG. 1.

FIG. 5 Is a detailed diagram of a signal processor illustrated in FIG. 4.

FIGS. 6 through 8 are diagrams illustrating operations associated with signal processors.
FIG. 9 1s a detalled diagram of a power cost generator illustrated in FIG. 4.

FIG. 10 1s a detalled diagram of the power system illustrated in FIG. 1.

FIGS. 11 and 12 are diagrams Illustrating exemplary ships according to some exemplary
embodiments of the present invention.
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[MODES FOR CARRYING OUT THE INVENTION]}

[0022] Advantages and features of the present invention and methods of accomplishing the
same may be understood more readily by reference to the following detailed description of
exemplary embodiments and the accompanying drawings. The present Invention may,
however, be embodied In many different forms and should not be construed as being Iimited to
the exemplary embodiments set forth herein. Rather, these exemplary embodiments are
provided so that this disclosure will be thorough and complete and will fully convey the present
iInvention to those skilled in the art, and the present invention will only be defined within the
scope of the appended claims. In the accompanying drawings, like reference numerals indicate
like elements.

[0023] Unless otherwise defined, all terms (including technical and scientific terms) used
herein have the same meaning as commonly understood by one of ordinary skill in the art to
which the present invention belongs. It will be further understood that terms, such as those
defined In commonly used dictionaries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art and this specification and will not
be interpreted in an idealized or overly formal sense unless expressly so defined herein.

[0024] FIG. 1 Is a conceptual diagram illustrating a power system installed in a ship according
to some exemplary embodiments of the present invention.

[0025] Referring to FIG. 1, the power system includes a generator 100, an energy storage
system (ESS) 200, a load 300, a power grid 400, and a network 500.

[0026] The power grid 400 may be In various forms and may be, for example, an AC grid, a
DC grid, or a hybrid grid. Power produced by the generator 100 may be stored in the ESS 200,
or consumed by the load 300, via the power grid 400. The power stored Iin the ESS 200 may
be delivered to, and consumed by, the load 300 via the power grid 400.

[0027] Also, the generator 100, the ESS 200, and the load 300 may be connected to one
another via the network 500.

[0028] In the ship according to some exemplary embodiments of the present invention, power
cost PC may be transmitted to at least one of the generator 100, the ESS 200, and the load
300 via the network 500. Each of the generator 100, the ESS 200, and the load 300 may
receive the power cost PC and may determine whether to interpret, and operate based on, the
power cost PC.

[0029] The power cost PC may be a value that varies in real time or may be a value that is
updated periodically at intervals of a predetermined amount of time. Alternatively, the power
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cost PC may be a value that is generated when a predetermined event occurs.

[0030] The network 500 may be a separate element from the power grid 400 or may be
Incorporated with the power grid 400.

[0031] The network 500 may be wired or wireless and may be, for example, a wireless network
environment, such as WiBro, Ultra Wide Band (UWB), WIFI, Bluetooth, or Zig-Bee, or a wired
network environment providing various services, such as Transmission Control Protocol
(TCP)/Internet Protocol (IP) and HyperTlext Transfer Protocol (HTTP) residing in the upper
layer of TCP/IP, Telnet, File Transfer Protocol (FTP), Domain Name System (DNS), Simple
Main Transfer Protocol (SMTP), Simple Network Management Protocol (SNMP), Network File
Service (NFS), or Network Information Service (NIS).

[0032] The load 300 may be a device/equipment operating In the ship using power. For
example, the load 300 may be, but is not Iimited to, a control system, a home appliance, a
motor, or a lighting.

[0033] Unlike what i1s shown In FIG. 1, more than one generator 100, more than one ESS 200,
and more than one load 300 may be provided.

[0034] FIG. 2 Is a diagram Illustrating an exemplary case where the power grid illustrated In
FIG. 11s an AC grid.

[0035] Referring to FIG. 2, a plurality of generators 110, 120, and 130 are all connected to an
AC grid 401 via a plurality of switches 116, 126, and 136. The switches 116, 126, and 136 are

selectively turned on and transmit AC power produced by the respective generators 110, 120,
and 130 to the AC grid 401.

[0036] The generators 110, 120, and 130 may be, but are not limited to, diesel generators
capable of producing, for example, 200 KW or more of power. The generators 110, 120, and
130 may generate AC power having a predetermined voltage and a predetermined frequency
through self-regulation. For example, the predetermined voltage and the predetermined
frequency may be 440 V and 60 Hz, respectively.

[0037] At least one ESS 210 1s connected to the AC grid 401 via a converter 211. The
converter 211 may be a DC-to-AC converter.

[0038] A plurality of loads 310, 320, and 330 are connected to the AC grid 401 via a plurality of
transformers 315, 325, and 339, respectively, and a plurality of switches 316, 326, and 336,

respectively. As lllustrated In FIG. 2, converters 329 and 339 may be disposed between the
loads 320 and 330 and the transformers 325 and 335. The converters 329 and 339 may be

AC-to-AC converters.

[0039] FIG. 3 1s a diagram lllustrating an exemplary case where the power grid illustrated In
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FIG. 11s a DC grid.

[0040] Referring to FIG. 3, a plurality of generators 110 and 120 are connected to a DC grid
402 via a plurality of converters 111 and 112, respectively. The converters 111 and 112 may be
AC-to-DC converters.

[0041] At least one ESS 210 Is connected to the DC grid 402 via a converter 211a. The
converter 211a may be a DC-to-DC converter.

[0042] A plurality of loads 310, 320, and 330 are connected to the DC grid 402 via a plurality of
converters 311, 321, and 331, respectively. Since the loads 310, 320, and 330, which are AC
loads, are connected to the DC grid 402, the converters 311, 321, and 331 may all be DC-to-
AC converters.

[0043] FIG. 4 1s a detalled diagram of the power system illustrated in FIG. 1.

[0044] Referring to FIG. 4, a power cost generator PCG calculates/determines power cost PC
and provides the power cost PC to the network 500.

[0045] As described above, one or more generators G1 and G2, one or more ESSs ESS1 and
ESS2, and one or more loads LOAD1 and LOADZ2 are connected to one another via the
network 500. The generators G1 and G2, the ESSs ESS1 and ESS2, and the loads LOAD1

and LOAD2 receive the power cost PC via the network 500.

[0046] Specifically, the generators G1 and G2 may interpret the power cost PC and may
determine whether to produce power. To this end, the generators G1 and G2 may Include
signal processors PSG1 and PSG2, respectively. The generators G1 and G2 may provide state
signals R1 and R2, respectively, indicating current state information, whether, when, and to
what capacity to produce power to the network 500.

[0047] The ESSs ESS1 and ESSZ2 may Interpret the power cost PC and may determine
whether to store power. To this end, the ESSs ESS1 and ESS2 may include signal processors
PSE1 and PSE2, respectively. The ESSs ESS1 and ESS2 may provide state signals R3 and
R4, respectively, indicating current state information, the amount of power stored, the time of
storage of power, the time of consumption of power to the network 500.

[0048] The loads LOAD1 and LOADZ2 may Iinterpret the power cost PC and may determine
whether to use power. To this end, the loads LOAD1 and LOADZ2 may Iinclude signal
processors PSL1 and PSL2, respectively. The loads LOAD1 and LOAD2 may provide state
signals RS and R6, respectively, indicating current state information, the amount of power
consumed by each load, the time of consumption of power by each load, and each load's

pattern of power consumption to the network 500.

[0049] The power cost generator PCG collects electrical power environment information EEI
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Including the state signals R1 through R6 and calculates the power cost PC. For example, the
power cost generator PCG may calculate the power cost PC by referencing at least one of
each load's pattern of power consumption, each generator's power production capacity, and
the amount of power stored in each ESS, but the present invention is not Iimited thereto.

[0050] FIG. 5 Is a detailed diagram of a signal processor illustrated in FIG. 4. FIGS. 6 through
8 are diagrams illustrating operations associated with signal processors.

[0051] Referring to FIG. 5, the signal processor PSG1 may include a receiver 191, an
Interpreter 192, a response time controller 193, a driving command generator 193, and a state
transmitter 195.

[0052] The receiver 191 recelves power cost PC via the network 500 and transmits the power
cost PC to the interpreter 192.

[0053] The Interpreter 192 interprets the power cost PC transmitted by the receiver 191 and
transmits the result of the interpretation to the response time controller 193.

[0054] The response time controller 193 stores a response delay criterion. Also, the response
time controller 193 receives the result of the interpretation performed by the interpreter 192
and controls the time to operate according to the response delay criterion.

[0055] The driving command generator 194 generates a driving command DR according to the
controlled time to operate.

[0056] The generator G1 may start operating according to the driving command DR. The
generator G1 may transmit a feedback signal DRF to the signal processor PSG1 (i.e., to the
state transmitter 1995).

[0057] The state transmitter 195 may receive the driving command DR and the feedback
signal DRF and may output the state signal R1, which describes the operating state of the
generator G1.

[0058] FIG. 5 Illustrates the signal processor PSG1 Installed in the generator G1 as an
exemplary signal processor, but the signal processor PSG2 Installed in the generator G2, the
signal processors PSE1 and PSEZ2 installed in the ESSs ESS1 and ESS2, and the signal
processors PSL1 and PSL2 installed in the loads LOAD1 and LOAD2Z may all be substantially
the same as the signal processor PSG1.

[0059] Operations associated with signal processors will hereinafter be described with
reference to FIGS. 6 through 8.

[0060] Referring to FIGS. 4 and 6, for example, a first response delay criterion may be set In
the signal processor PSG1 of the first generator G1, and a second response delay criterion
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may be set in the signal processor PSG2 of the second generator G2.

[0061] The first and second generators G1 and G2 may receive the same power cost PC via
the network 500 and may interpret the received power cost.

[0062] However, since the first and second response delay criteria differ from each other, the
first generator G1 may start producing power at a different time from the second generator G2.
For example, as illustrated in FIG. 6, the first and second generators G1 and G2 receive the
power cost PC at a time t1, and the first generator G1 may start producing power earlier than
the second generator G2.

[0063] If the power cost PC changes before the second generator G2 starts producing power,
the second generator G2 may not even start producing power.

[0064] That I1s, the first and second generators G1 and G2 may have different operating
properties. In other words, the first and second generators G1 and G2 may be for different
purposes of use. The first generator G1 may be set to quickly respond to a change In the
power cost PC, and the second generator G2 may be set to slowly respond to a change in the
power cost PC. Alternatively, the first generator G1 may readily produce a small amount of
power, and the second generator G2 may produce a large amount of power, but at high cost.
In this manner, a rapid drop In the power cost PC can be prevented by allowing multiple
generators, 1.e., the generators G1 and G2, to produce power at the same time In accordance
with a change In the power cost PC.

[0065] Referring to FIGS. 4 and 7, for example, a third response delay criterion may be set for
the signal processor PSL1 of the first load LOAD1, and a fourth response delay criterion, which

IS different from the third response delay criterion, may be set for the signal processor PSL2 of
the second load LOAD?Z2.

[0066] The first and second loads LOAD1 and LOADZ2 may receive the same power cost PC
via the network 500 and may interpret the received power cost.

[0067] However, since the third and fourth response delay criteria are different, the first load
LOAD1 may start consuming power at a different time from the second load LOAD2. For
example, as illustrated in FIG. 7, the first and second loads LOAD1 and LOAD2 may receive
the power cost PC at a time {2, and the first load LOAD1 may start consuming power earlier
than the second load LOADZ2.

[0068] If the power cost PC changes before the second load LOAD2 starts consuming power,
the second load LOADZ may not even start consuming power.

[0069] Also, If the second load LOAD?Z2 Is, for example, a motor installed at a particular location,
the second load LOAD2 may not operate at all when the power cost PC Is high and may slowly
respond and start operating only when the power cost PC iIs reduced to or below a
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predetermined value.

[0070] That is, the first and second loads LOAD1 and LOADZ2 may have different operating
properties. The first load LOAD1 may be set to readily respond to a change in the power cost
PC, and the second load LOAD2 may be set to slowly respond to a change In the power cost
PC. In this manner, it i1s possible to prevent a rapid increase in the power cost PC that may be
caused by letting multiple loads start consuming power at the same time according to a change
In the power cost PC.

[0071] Referring to FIGS. 4 and 8, for example, a fifth response delay criterion may be set for
the signal processor PSE1 of the first ESS ESS1, and a sixth response delay criterion, which is
different from the fifth response delay criterion, may be set for the signal processor PSE2 of

the second ESS ESS2.

[0072] The first and second ESSs ESS1 and ESS2 may receive the same power cost PC via
the network 500 and may interpret the received power cost.

[0073] However, since the fifth and sixth response delay criteria are different, the first ESS
ESS1 may start supplying or storing power at a different time from the second load LOAD2.
For example, as lllustrated in FIG. 8, the first and second ESSs ESS1 and ESS2 may receive
the power cost PC at a time 13, and the first ESS ESS1 may start consuming power earlier than
the second ESS ESS2.

[0074] If the power cost PC changes before the second ESS ESS2 starts supplying power, the
second ESS ESS2 may not even start consuming power.

[0075] That Is, the first and second ESSs ESS1 and ESS2 may have different operating
properties. The first ESS ESS1 may be set to readily respond to a change in the power cost
PC, and the second ESS ESS2 may be set to slowly respond to a change in the power cost PC.
In this manner, 1t Is possible to prevent a rapid increase In the power cost PC that may be
caused by letting multiple ESSs start supplying power at the same time according to a change
In the power cost PC.

[0076] FIG. 9 Is a detailed diagram of the power cost generator illustrated in FIG. 4.

[0077] Referring to FIG. 9, the power cost generator PCG collects the electrical power
environment information EEIl including the state signals R1 through R6 and calculates the
power cost PC. The power cost generator PCG may monitor the state (for example, the
current, frequency, voltage, and the like) of an entire power grid by collecting the electrical
power environment information EEIl. Specifically, the power cost generator PCG may calculate
power cost based on at least one of each load's pattern of power consumption, each
generator's power production capacity, and the amount of power stored in each ESS, but the
present disclosure Is not Iimited thereto.
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[0078] The power cost generator PCG may include a collector 491, a predictor 492, and a
determiner 493.

[0079] The collector 491 collects the electrical power environment information EE| including
the state signals R1 through RG6.

[0080] The predictor 492 predicts a change In the environment in the future based on current
electrical power environment information EEIl. That is, the predictor 492 may predict whether
the power cost PC will rapidly increase or decrease and how much the power cost PC will

INcrease or decrease.

[0081] The determiner 493 receives the electrical power environment information EE| from the

collector 491 and prediction information from the predictor 492 and determines the power cost
PC.

[0082] FIG. 10 is a detailled diagram of the power system illustrated in FIG. 1. For
convenience, the power system of FIG. 10 will hereinafter be described, focusing mainly on
differences with the power system of FIG. 4.

[0083] Referring to FIG. 10, loads LOAD11 and LOAD12 may Iinclude exclusive ESSs ESS11
and ESS12, respectively. That i1s, the exclusive ESS ESS11 may be exclusively for the load
LOAD11, and the exclusive ESS ESS12 may be exclusively for the load LOAD12.

[0084] For example, when the power cost PC is low, the load LOAD11 may consume power
stored In the exclusive ESS ESS11. When the power cost PC is low but the loads LOAD11 and
LOAD12 do not need to operate, the exclusive ESS ESS11 may store power.

[0085] FIGS. 11 and 12 are diagrams Illustrating exemplary ships according to some
exemplary embodiments of the present invention.

[0086] Referring to FIG. 11, the power system according to the present invention may be
applied to a container ship 1000. Specifically, the elements of the power system according to
the present invention may be applied to a thruster 1006 located at the bow, an ESS 1004
located near the middle of the hull, and a generator 1002 and a propeller 1008 located at the
stern. Alternatively, the ESS 1004 may be disposed on a container placed on the deck.

[0087] Referring to FIG. 12, the power system according to the present invention may be
applied to an LNG carrier 2000. Specifically, the elements of the power system according to the
present invention may be applied to a thruster 2006 located at the bow, an ESS 2004 located
near the middle of the hull, and a generator 2002 and a propeller 2008 located at the stern.
Power produced by the generator 2002 and power released from the ESS 2004 may be
supplied to loads such as a temperature regulator for regulating the temperature of an LNG
tank or a compressor for re-liqguefying a boll off gas (BOG) vaporized in the LNG tank.
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[0088] The power system according to the present invention can be applied to various ships
producing power and supplying the produced power to loads, such as the container ship 1000
and the LNG carrier 2000. FIGS. 11 and 12 simply illustrate that the power system according to
the present invention can be applied to various ships, and the configuration of the power
system according to the present invention can be designed and modified in various manners.
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This list of references cited by the applicant is for the reader's convenience only. |t does not
form part of the European patent document. Even though great care has been taken In
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Krav:

1. Skib (1000, 2000) omfattende:
et elnet (400) ;

en stromomkostningsgenerator (PCG), Som bestemmer

stromomkostninger (PC);

en generator (100, 110, 120), som er forbundet til elnettet
(400) ;

et energilagringssystem (ESS) (200, 210, ESS1, ESSZ, ESS1I1,
ESS12), som er forbundet ti1l elnettet (400); og

en last (300, 310, 320, 330, LOAD1l, LOADZ, LOADl11l; LOAD12),
som er forbundet ti1il elnettet (400),

kendetegnet ved, at:

generatoren (100, 110, 120) er konfigureret til at bestemme,

om der skal produceres strgm baseret pa strgmomkostningerne
(PC),
ESS’et (200, 210, ESS1, ESS2, ESS11, ESS12) er konfigureret

til at bestemme, om der skal lagres strom baseret pa
stromomkostningerne (PC), og

lasten (300, 310, 320, 330, LOAD1l, LOADZ2) er konfigureret

til at bestemme, om der skal bruges strom baseret pa
stromomkostningerne (PC),

hvori generatoren (100, 110, 120), ESS’et (200, 210, ESSI1,
ESS2, ESS11, ESS12) og lasten (300, 310, 320, 330, LOAD],
LOADZ, LOAD11; LOAD1l2) er forbundne med hinanden via et

netvaerk (500), som er indrettet t1l at transmittere

strgmomkostningerne til mindst en af generatoren, ESS’et o0g

belastningen, og

hvori streogmomkostningerne (PC) beregnes pa baggrund af
mindst et af lastens (300, 310, 320, 330, LOAD1, LOADZ,
LOAD11; LOAD12) strgmforbrugsmgnster, generatorens (100,

110, 120) strogmproduktionskapacitet og mengden af lagret

strgm 1 ESS’et (200, 210, ESS1, ESSZ, ESS11, ESS1Z2).

2. Skib (1000, 2000) 1fglge krav 1, yderligere omfattende:
et eksklusivt ESS (200, 210, ESS1, ESS2, ESS11, ESS12), som
er forbundet til lasten (300, 310, 320, 330, LOAD1, LOADZ,
LOAD11; LOAD1Z) og udelukkende anvendt til lasten (300, 310,
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320, 330, LOAD1, LOADZ, LOADl1l1; LOAD1Z2).

3. Skib (1000, 2000) 1fglge krav 1, hvori strgmomkostningerne

(PC) 1ndbefatter en verdl som varlerer 1 realtid, en verdl

som opdateres periodlisk med 1ntervaller af en forudbestemt

tidsperiode, eller en verdi, som genereres, nar en

AR 2

forudbestemt beglivenhed 1ndtraeffer.

4. Skib (1000, 2000) 1felge krav 1, hvorili hver af generatoren
(100, 110, 120), ESS’"et (200, 210, ESS1, ESSZ2, ESS11l, ESS12)
og lasten (300, 310, 320, 330, LOAD1l, LOADZ, LOADll; LOAD1Z2)
indbefatter en signalprocessor (PSGl1, PSGZ2, PSE1l, PSEZ,

PSL1, PSL2Z2), som bestemmer, om den skal vere 1 drift baseret

pa strgmomkostningerne.

5. Skib (1000, 2000) 1fwlge krav 4, hvorl signalprocessoren

omfatter en responstidskontroller, Som lagrer

responsforsinkelseskriterier og styrer en driftstid 1fglge

responsforsinkelseskriterierne, 0g en

korselskommandogenerator Som genererer en korekommando

1foglge den styrede driftstid.

o. Skib (1000, 2000) 1fglge krav 5, vderligere omfattende:

en fogrste generator (G1l) for hvilken et fogrste

responsforsinkelseskriterium er fastsat; og

en anden generator (G2) for hvilken et anden

responsforsinkelseskriterium er fastsat,

hvori

den fogrste 0g anden generator (G1, G2) modtager

stromomkostningerne (PC), og

den fgrste generator (Gl) begynder at producere strgm

ti1dligere end den anden generator (G2).

7. Skib (1000, 2000) 1fglge krav 6, hvori den fgrste og anden

generator (Gl, G2) modtager de samme strgmomkostninger (PC)

eller modtager forskellige stromomkostninger.

8. Skib (1000, 2000) 1fglge krav 5, vderligere omfattende:




10.

11.

12.
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3
en fogrste last (LOAD1) for hvilken et
responsforsinkelseskriterium er fastsat; og
en anden last (LOADZ2) for hvilken et
responsforsinkelseskriterium, som er forskelligt
tredje responsforsinkelseskriterium, er fastsat,
hvori
den forste 0g anden last (LOAD1, LOAD2)

stromomkos:

cningerne (PC), og

den fgrste last (LOAD1) begynder at
end den anden last (LOADZ2Z) .

Skib (1000,

2000) 1fglge krav 8, hvori den

last modtager de samme strgmomkostninger (PC)

Skib
et

respon

(1000,

forste

sforsinkelseskriterium er

et anden

respon

hvori

det

stromomkos:

femte respons:

forste

det fgrste ESS
det anden ESS

Skib
anden

S alllne

(1000,

strgmomkostninger (PC) eller

ﬁ

forskelllge strgmomkostninger (PC).

2000) 1fwlge krav 5, yderligere omfat

ESS (ESS1) for

ESS (ESS2) for

sforsinkelseskriterium, som

orsinkelseskriterium,

cningerne (PC), og

(ESSZ) .

tredje

f Jerde

fra det

modtager

forbruge strgm tidligere

fgrste o0g anden

eller modtager

hvilket

fastsat; og

hvilket

F

et

et

er forskelligt

er fastsart,

2000) 1fglge krav 10, hvori

stromomkostninger (PC).

Skib (1000,
110, 120),
lasten (300,

bestemmer, om

2000) 1felge krav 1,

ESS"et (200, 210, ESSI,

310, 320, 330, LOADIL,

der skal vaere drift

ESS (200, 210, ESS1, ESSZ2, ESS11, ESS

det

12)

modtager

ole] anden ESS (ESS1, ESS2)

tende:

femte

sJjette

fra det

modtager

(ESS1) begynder at levere strom tidligere end

forste 0g

modtager de

forskellige

hvori generatoren (100,

LLOAD2,

en hurtig e&ndring 1 strgmomkostningerne (PC).

ESS2, ESS11,
D11;

LOA

for saledes at

ESS12) og

LOAD12)

forhindre
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13. Skib (1000, 2000) 1fglge krav 1, hvori

stromomkostningsgeneratoren (PCG) 1ndbefatter en 1ndsamler

(491), som 1ndsamler information om elektrisk strgmmiljs fra
generatoren (100, 110, 120), ESS’et (200, 210, ESS1, ESS2Z2,
ESS11, ESS12) og lasten (300, 310, 320, 330, LOAD1, LOADZ,

LOAD11; LOAD12), en forudsiger (492), som forudsiger en

endring 1 miljget 1 fremtiden baseret pa aktuel information

om elektriske strommililjg 1ndsamlet af 1i1ndsamleren (491) og

en bestemmer (493), som bestemmer stromomkostningerne (PC)

baseret va den indsamlede information om elektrisk

ﬁ

strgmmill Jjg o0g resultatet af forudsigelsen.
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Fig. 2
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Fig. 3
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Fig. 4
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Fig. 5
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Fig. 6
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Fig. 7
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Fig. 9
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Fig. 11
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Fig. 12
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