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(54) Title: CHARGE RATE OPTIMIZATION

(57) Abstract: An electric charging system for a battery pack of an electric
vehicle, including a charging station electrically coupled to the battery
pack, the charging station transferring charging energy to the battery pack
at a maximum last charge rate in a first operational mode and transferring
charging energy to the battery pack at a slower charge rate in a second op -
erational mode; a data collection system acquiring a set of data indicating a
state of charge (SOC) of the battery pack and one or more desired charge
optimization parameters; and a station control, responsive to the set of data
and to the desired charge optimization parameters, automatically establish
ing a charging profile for the battery pack to assert a control signal and op
erate the charging station in the second operational mode whenever the
charging station is able to transfer sufficient energy to the battery pack at
the slower charge rate to meet an SOC target and a charge completion time
target, otherwise asserting the control signal and operate the charging sta
tion in the first operational mode.
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CHARGE RATE OPTIMIZATION

BACKGROUND OF THE INVENTION

0 01) The present invention general to charge rate optimisation, more

specifically, ut nor exclusively, to f a charge rate at less than a maximum fast rate

based upon .r quireme t$ tor optimization of secondary considerations of economy battery life,

or the like when primary considerations of OG and charge p time targets are not

adversely impacted by a slower charge rate,

Charging high performance battery packs implicate ma y m need considerations

and subtleties in order to maximize sometimes competing goals of ma mum battery pack lifetime,

performance, and availability. For user convenience, fast chargers have been designed and

implemented for personal an public charging stations. These chargers are designed to quickly

s os-e access to their electric vehicle.. This enhanced charging speed conies at a potential

cost of degrading battery life.

For many electric vehicle (EY) users, recharging their EV as quickly as possible is

considered very Important, and these: users select th fastest charging option whenever possible even

when a slower charging option may be more economical, more efficient, and/o better for the battery

pack. What is needed is system and method providing fast charge optimization based upon user

need.

BRIEF SUMMARY OF THE INVENTION

04 Disclosed is a system and method providing fast charge optimization based upon

user need. Manually or automatically determined or i feo e actual user nee is used to optimize

charging rate when user does not otherwise require the fell charging rate over the entire chargi g

period (the a rn t charge s always available).

000$) The following summary of the invention is provided to facilitate an understanding

of ome of technical features min ted to fast charge optimization., and is not intended to be a ful

description of the present nvention A ful appreciation of the various aspec ts of the invention can

be gained by taking the n specification, claims, drawings, and abstract as a whole. The r

invention applicable to other charging scenarios in. addition public charging of electric.



0 An electric charging system for an energy storage includes a charging

electrically coupled to the energy storage system, the charging station transferring charging

energy to the energy storage te at a fast charge rate in a first operational mode and

transferring charging energy to the energ storage at a slower charge rate in a second

operational ode , the responsive to a control signal; a data collection system acquiring a se

of data indicating a .state of c arge (SOC) of the energy storage, system and o or more desired

charge optimisation d a .station control., responsive to the set of data and to th desired

charge optimization parameters, automatically establishing a charging profile for the e ergy storage

system to assert the control signal and operate the charging station in the second operational ode

whenever the charging station is able to transfer sufficient energy t th energy storage syste at t r

slower charge rate to eet an SOC target a d a charge completion time target, otherwise asserting

the control sig ai and. operate the charging station the first operational mode.

= A computer-implemented ch argin method for an. energy storage system including

a) collecting data to answer an optimization query designed to establish an SOC target and a charge

completion target for the energy storage system, a primary consideration for charging the

storage system including satisfaction of the SOC target and the charge completion target: b

determining using a microprocessor system whether satisfaction of the primary consideration

requires a maximum fast charge rate fr om a charging station coupled to the energy storage system; )

charging the energy storage system at the m fast charge rate when required to -attempt to

satisfy the primary consideration; otherwise d ) charging the energy storage system at a secondary

charge rate slower than the fast ch arg r a e to sat fy the primary consideration w hen satisfying the

prim ar consideration doe not require th maximum fast charge rate, the secondary charge rate

responsive to on or mere secondary considerations including one or a r o f an improved

economical charging cycle and. an improved lifetime for th energy storage system

I Other features, benefits, and advantages of the present invention will be apparent

upon a .review of the present disclosure, including the specification, drawings, and claims,

BRIEF DESCRIPTION OF THE DRAWINGS

[0 09] The accompanying in which like reference n i refer to Identical or

fonctionajiy-simliar elements tht gho t the separate vie ws and which are incorporated In and iorm



a part of the .specification., further illustrate the invention together with the detailed

description of the invention, serve to explain the principles of the present invention.

00 10] FIG. I illustrates a enhanced charging station having user-need optimization

features; and

[00 1] FIG, 2 illustrates s flowchart for an enhanced charging process.

DETAILED DESCRIPTION OF THE INVENTION

00 2] Embodiments of the present invention provide a system and method providing fast

charge optimization based upon user need. The following description s presented to enable one of

ordinary skill in the art to make and use th invention and is provided in the context of a patent

application and its .requirements.

(001.3] Various .modifications to the preferred embodiment and the generic principles and

features described herein wil be readily apparent to those skilled n the art.. Thus, th present

is not intended to be limited to the embodiment shown but is to be accorded the widest

scope consistent with the principles and features described herein.

[00 4] F iG 1 illustrates an enhanced charging system 0 including an optimized fast

charging station 105 having user-need pt at io features. Fast charging station 5 supplies

electrical energy for recharging energy storage systems (e.g.. h -performance battery packs used in

electric vehicles, plug-in. hybrids electric-gasoline vehicles, semi-static and obile electrics] units,

and the like), This electrical energy is converted and appropriately processed for desired elect ca

characteristics from an energy/power source 10 (e.g., electrical grid, network AC line power,

batter source, or the like) that sets a maximum charge rate or charging station 105. The present

invention is applicable to a charging station 105, whether i t uses a constant power, constant

current, constant voltage, algorithmic charging curve, or other charghig profile providing a range of

charge rates an irrespective of the nature of power source

(00.1S] As noted above, charging stat io .1.05 ma be used for many different systems an

provide differing amounts of charging energy, whether t .s a level , level 2, or level 3 charger, or

other configuration not presently implemented, and the present invention .may be adapted

appropriately. To simplify the discussion and to aid in understanding aspects of the invention, a



scenario described hi which station 5 s a level 3 fast charger using electrical

grid energy for source 0 iocharge an electric vehicle ,

[00 } Enhanced system 100 include a station contro 125 which oversees the

charging -and implements appropriate optimization profiles based upon actual needs of 1 0 . A

communications network i 30 i shown interconnecting selected components of enhanced charging

system 100, Communications network 130 may e implemented in a wired a wireless mode,

or a combination of wired and wireless modes, re ma be multiple different implements of

wired and wireless technologies all employed by enhanced charging system 100, some of whic are

further explained below. Not all aspects of enhanced charging system 1 0 will include the same

components o provid the same interconnections, information and data flows between the

interconnected selected components is appropriate to the degree and nature of the optimizations

desired an implemented.

[0017 Enhanced charging system 10 additionally n a user interface J 35 and a

generic function .referred to herein as vehicle enhancement 140. User interface 135 may be any

appropriate input/output system enabling user 0 to either directly enter charge optimization data, s

fast charging profile, or other e licit or inferred data from which an optimized charging profile for

user 0 may be selected or constructed, Use interface 135 may be integrated into and/or distributed

over one or more of the other components of enhanced charging system 1 0, Vehicle enhancement

14 0 includes features and systems that may h used in th building and in pien en tatio of a desired

optin izat n profile,

0 E r example, r some cell chemistries used in the energy storage system of certain

higb-perforrnaoee electric vehicles 5, frequent an extended uses of fast charging may adversely

impact useful lifetime performance of the energy storage system. For some of these ce l chemistries

and charging implementations, some vehicle enhancement (e.g., environmental control of a system

or component) of electric vehicle will he .counter some of the adverse effects of fast charging.

O e -environmental control is to ensure that the energy storage system is at an optimum

temperature efb initiation of the optimised charging profile being implemented m suc cases

vehicle enhancement 14 0 includes a temperature control (typically a warmer) for the battery pack

serving as the propulsion energy storage system of electric vehicle 115 Other implementations may

employ alternat e or additional vehicle enhancement systems appropriate for those appHca.iio.ns and

desi n considerations.



Station control collects . l data from components of d charging

system. 100 to establish an optimised charging profile that s charging energy/power from

charging station 1 3 t electric vehicle 5 , This charging profile may b dynamic or

sialic arid it may be explicitly set by use 120 (e.g., using user interface 135} or Inferred from othe

available data. For he pre rr ?d p e aiio . the optimized charging profile primarily s

that user J20 meets their needs for s of electric vehicle 15. Secondarily other considerations may

be optimized as long as h primary needs are satisfied,

[0020] The primary consideration is set b y stat n control .1.25 d when user 0

needs electric vehicle 1 to be available and what is the range requirement for electric vehicle j 5

when user . 0 expects t use electric vehicle . Them are m a different ways station control 1.25

may establish or . answers to these questions, the answers Being used to build the charge

optimization profile,

(0021] Typically, the answer to the Optimization question to user .2 0 of "when d o yon

need H and how far d you need to go? " Is " i s needed a soon as possible and need t go as far as

possi ble," This may e expressed in such genera terms or in explici t state of charge (S C) terms

suc as 80 miles range in one hour fro now, In these cases, charging station. 105 provides

maximum available fast charge ra e to meet the primary need of user . 0. However in. other cases,

the to the optimization question is something else and in these instances enhanced charging,

system 0 offers many advantages without interfering with satisfaction of primary considerations in

th typical case,

[0 22] n. some cases, user .1.20 not b e aware or cognizant that less than a . a i n m

fast charge will satisfy their current optimization question. The user may know that they need to be

in City X three hours from now, but not realize that the necessary SOC for that range could: be

achieved with something other than a maximum fast charge. For situations when a "medium charge

rate" scenario produces a va id charging profile tha meet the user's mary needs, enhanced

charging system, 0 i then able to implement the charging profile optimized to include secondary

considerations. These secondary considerations may be established by user 120, set b y an

owner/operator of charging station 105, r some combination, Some representati ve secondary

considerations include a battery life conservation mode, an economical mode, a charger queue status

(e.g., whether other customers are waitin t use the charger), a charger status, or other modes.



Enabling control 125 to factor in secondary considerations provides options that wou ld ot

o hen vb e be available.

0023] Enhanced system 100 is mor intelligent d.use available resources

more optimally. For e a pl whe user 0 request (explicitly or implicitly) SOC two hours

Vo the initiation .of charging, station control 5 determines, for this particular charging use, a

combination of vehicle enhancement e .g ., pre-hearing of the battery pack) and lower charge

rate to eet the user primary need, i . ¾ any risk of possible battery lif

degradation due to this charging cycle. Alternatively:, when the secondary consideration is a ore

economical mode, station control 5 could opt-out of using energy for battery pack pre eai n .

[0 24] In some- cenar ios it s possible that user . 20 could be charged based upon some

tiered pricing structure for use of high-performance charging (e.g., fee based upon charging

measured i miie /n nu e o Wh/ xinute o the like). For charging scenarios where r 120 does

not require the highest-priced c rging rate, automatic use of a lower priced, slower charge rate

advantages user 20, -particularly for an economical mode secondary consideration. m ple entations

of the present invention may be adapted -for different sets of secondary considerations.

[ 2 ] Th more data th t is available t station control 12 5, the better enhanced charging

system 0 is able to define and implement as appropriate opti izatio charging profile. Preferably

station control 12 5 takes n to account how uch charge energy fe currently stored in electnc vehicle

1 5 and understands other charging parameters of enhanced charging system 0 t he able to

estimate charge times a d.expected levels accurately i order to meet the primary needs of user

120, This data may be made available from en-vehicle sensors, on-vehicie management systems, or

use li e .

0 Station control 125 collects any available necessary r desirable data using

communications network . 0 to access charging station 105, electric vehicle 1 .15 , user 120, and/or

user interface 135. Station control. 125 in some implementations, not only obtain key charging

parameters (e.g., current SOC) fro electric vehicle 5, but may access on-board or cloud-based

electronic top planning/navigation systems to automatically help establish answers to: the

optimization question (e.g... how far away is the next stop for user 0 and is- .there -a scheduled ti e

for departore/arrivail Station control .1 5 has access t the available data to formulate any

different questions/responses that explicitly define, or allow intelligent inference of, an optimized

chargin profile that meets desired primary a d selected secondary considerations.



¾ optimized charging profile may be static, dynamic, o &combination. A

static profile is one that is set at the initiation of the charging cycle. t will stop whe completed, or i t

may be in e t t d, suc a to terminate charging earl or to redefine the charging profile . Enhanced

charging system. 0 enables dynamic charging profiles to be used well. For a , user 120

communicate with station control 125 periodically communications network 130 (e ,g

user 120 m a employ a portable electronic device (e.g., o or the like) operating a soft¾¾m

process that communicates wirelessly with station 125 and/or electric vehicle 5) Changes

to th question (e.g., lunc is .mnning longer t ha anticipated and more time is available

for charging or the destination is changed so less range is required.) result in automatic a stments

to the optim ization profile when communicated to station control 1.25, such as b ente ng updated

data from the portable electronic device carried by user 120,

In some cases charging station .1.05 ma be able to provide variable rate charging t

m hipie electric vehicles a t the same time, Charging statio 105 would be aisle to dynamically

allocate different charging rates to different electric vehicles based upon an aggregation of priority

and optimization questions of several users at one time. I some cases charging station 1.05 would

not be able to pro vide all users with full fast charg t the same time and. enhanced charging

system 0 would d y amicall apportion charging energy transfer rate the several electric

vehicles.

3 charging system 100 oilers add iona options to the users of the several

electric vehicles and to the owner/operator of charging station 105. A simple priority system would

hav a .first electric vehicle (vehicle A.) arriving at charging station 105 first receive priority ove a

second electric vehicle (vehicle ) arriving later. However based upon optimization questions, i t

may be that vehicle has need of a full fast charge and vehicle A cots d se a medium charge and

still meet desired $ . and, departure targets for both users. Enhanced charging system 0 is able to

reallocate resources of chargin station .1 05 to meet both user needs,

There are other options as well.. In the case that al needs of al concurrent users of

charging station 5 cannot be met, statio n control 25 may issue offers to r t-in me higher

priority users requesting changes to their travel plans (e,g., delay departure b some predetermined

time) n exchange for appropriate compensation. Station co ro l 1.25 is ab e to e ge t y make

offers as it understands all current charging expectations and scheduled charge completion ti es . For

example, user A may e offered a discount on her charging costs f she agrees to delay h r departure



in Ue accommodate i e B eed fo a ra fast charge. agreed to. the s are

notified of the n charging schedules, with both user satisfied of the outcome. n. so e

e concurrent users of charging station 5 may participate in a real-time auction for

charging rate in cases where exceeds capacity. Thus enhanced charging system 10 may

establish a dynamic price fo dii erent tiers of h i speed accommodate users with

needs,

[0 3 n some cases, i t may meet overall op r at ion goals for charging .station . t

consider that a newer arr al may already have the battery pack a or ne a an optimum temperature

for charging. Giving this user chargin priority may help meet other implemented secondary

considerations of enhanced charging system 100. This may fee advantageous as an earlier user's

e for a pro-heating phase is not affected by delaying initiation of charging and thus will

consume the same a ount of energy for warming and charging irrespecti ve of whether charging is

performed "now" as opposed to "later/' As long as the user's primary needs are otherwise met.

changing charging orde or priority does not adversely impact the earlier user. n this scenario the

overall energy used is less whe considering energy consumption of bot drivers than would be th

case of c harging performed based strictly on. arri val order.

X 2 ] FIG. 2 illustrates a flowchart for an enhanced charging process 200, such as m a be

implemented fey enhanced charging system. 1.00 shown in FIG, 1, Process 20 includes steps .205-

235 and begins at step 205 to collect data to answer some version of the optimization n t th

user: "When d o you. need your electric vehicle t o be .ready and how iar do you need to Process

2 0 receives data f om the electric vehicle and/or the user to explicitly answer this question, or may

infer the answer from other available data, and sets this a the primary consideration. Based upon th

collected data, process 200 next at step 2 1 establishes a answer to a first question of whether a

maximum/fast charge i s required to best et th primary consideration. When the answer to that

question is process 20 branches to step 2 5 to initiate the required fast charge. When re

answer t the question of step 1 is " then process 20Θ branches to step 220 t build an

optimization profile that includes one or .more secondary considerations. These secondary

considerations may include an ono i ode or a "best battery life" . ode a combination o

these modes or so e mode altogether different. The mode may be set or nfluence b y the user o

owne foperator of t e charging station. After the profile is built at step 221 process 200

advances to step 2-25 to n tiate charging using the optimization profile which s likely to be, but not

necessarily, different from the fast charge of step 2 5,



[0033] te both step 2 d step 221 process makes econ test at te 230 to

determine e there have been a y changes that could affect .the charging rate currently being

applied the., a change to the p mary or secondary considerations used by process 200). These

changes may he explicit changes o may he implicit i n other factors affecting enhanced charging

system 1 0 . Explicit changes ci de an express change to departure time or destination that is

communicated to station l 5 . implicit changes include secondary factors that i plicat

s to the departure time or destination, affect charge rate, and/or affect vehicle enhancement.

For example, charging is actually initiated using an existing optimization profile, temperature

data currently indicates; that there are now benefits to premeating the energy storage system w

there had been no previous advantage to pre -headng during previous test e g , th energy storage

system has cooled). When there are no changes at ste 230, process 200 implements step and

continue charging as d by step 1 or step 225. Process 200 continues: to loop from step

225 id he test at step 230 while charging in case important changes made or detected.

[0034] When he test a step 220 indicates tha there ar changes rat could affect the

answer to the optimisation question, process 200 returns to step 205 to collect ne data as necessary

or appropriate. Process 200 continues unti charging is .terminated,

[ 35] The syste and methods above has been described i general terms as an aid

understanding detail of preferred .embodiments of the present invention. In the description herein,

numerous specific details are provided, such as examples of coniponeuts and/or methods, to provide

a thorough understanding of embodiments of the present invention. It is anticipated that many

implementations of the present Invention include- fast level. 3 chargers for electric Vehicles, such as

Incorporated into public charging stations. The p invention may he implemented in other

contexts as well. One of the many advantages of the disclosed implementations of the present

invention is that the user is not always tasked with understanding the many nuances and most current

subtleties in implementing effective charging profiles to meet secondary considerations. As noted,

there are nuances o building and implementing an effective charging profile to optimally enhancing

battery life for any particular energy storage system. By using the systems and methods disclosed

herein, the user does not need to ea and understand these evolving nuances. The user may be goal

focused, and the s and methods may optimally implement d e charging protile(s) that best

meet those A the nuances evolve, th systems and methods are easily upgraded to implement

the appropriate requirements, all without detailed involvement from the rs rs. One or more



e of the system a d metho a e implemented rmcr p c ors executing

instructions accessed from , these instructions available its software o a .

Some features and benefits of th present invention are realized in such modes and

ar not required in every case.. O e skilled in the relevant art will recognize however that an

embodiment of the invention can be practiced without one or more of t e specific details, r with

other apparatus, systems, assemblies, methods, components, materials, pasts, and/or the like. n other

instances, well-known structures, materials, or operatio are not specifically shown or described i

detail to avoid obscuring aspects of embodiments of the present inven tion.

(00371 Reference throughout this specification to on embodiment' an embodiment' y or

specific embodiment" that a particular feature, structure, or characteristic described in

connection w th the embodiment is included in at least one embodiment of the present invention and

not necessarily in all bodimetd . Thus, respective appearances of the phrases ' n on

, "in an embodiment or " n a specific embodiment" in various places throughout bis

specification ate ot necessarily referring to the same embodiment, Furthermore, the particular

features, structures, or characteristics of any specific enibodiment of the present invention may be

combined in any suitable a .ner with one o mor other embodiments. It is t be understood that

other variations an modifications of the .embodiments of the present invention described and

illustrated herein are possible in light of the teachi ngs herei n and are .to be considered a part of the

spirit an scope of the present invention.

[ 038 It will also e appreciated one or mor of the elements depicted in the

drawings/figures can also e implemented in a more separated or integrated manner, or even

removed or rendered as inoperable in certain cases as is useful i accordance with a particular

application,

[0039 Additionally, any signal arrows in the drawings/Figures should be considered only

as exemplary, and not limiting, unless otherwise specifically noted, P t hern re, the ter a

used herein i generally intended to mean "and/or" unless otherwise indicated. Combinations of

components or steps will also be considered as being noted, where terminology is foreseen a

rendering the ability to separate or combine is unclear

[0040] As used in the description herein and throughout the claims that follow, "a", " "

and '' includes plural references unless the context clearly dictates othenvlse. Also, as use i n the



description herein and throughout the claims that follow, the meaning of includes " and

unless the conte clear dictates -otherwise;

04Χ] The foregoing description of illustrated embodiments of the present invention.,

including what is described in the Abstract, is not intended to b exhaustive or to limit the invention

to the precise forms disclosed herein. While specif i embodiments of, and examples for, the

invention are described re n illustrative purposes only, equivalent modifications are

possible within the spirit and scope of the present invention, as those skilled in the relevant art will

recognize and appreciate. As indicated, these modifications may be ade to th present invention in

light of the foregoing description of illustrated embodiments of the present invention and are to b

included within th spirit and scope of the present invention,

00 2 Th s, while the present invention has been described herein with reference to

particular embodiments thereof, a latitude of modification, various changes a d sobstiturions are

intended the foregoing disclosures, and it wil be appreciated that n some- instances some features

of embodiments of the invention will be employed witho a corresponding use of other features

without departing from the scope and spirit of the invention as set forth. Therefore, many

modifications ma e made to adapt a particular situation or material to the essential scope and spirit

of the present invention. t is intended that the invention not be limited to the particular terms use in

following claims and/or to the particular embodiment disclosed a the best mod contemplated for

carrying o t this invention hut t th -invention wil n ode any and all embodiments and

equivalents felling within the scope of the appended claims. Thus, the scope of the invention is to e

determined solely by the appended claims.



CLAIMS

What is claimed as new and desired to be protected by Letters Patent of the

ed States is:

1 - electric charging system fo an energy storage. s , comprising;

station electrically coupled to -th energy storage system, said charging station

transferring charging energy to ihe e ergy storage a fast charge rate

i a first operational mod and transferring charging -energy to the energy storage syste m

at a slower charge rate in a se operat nal mode, said modes responsive to a eo r l

signal ;

a data collection system. ac i ng a set of data ndicatin a state of charge S C of the

e ergy storage system a d one or more desired charge optimization parameters; d

a station control, es s to . e of data nd to said desired charge optimization

parameters, automatically establishing a first charging ro for the energy storage

s , w h said f ir s charging profile asserting said control signal and operating said

charging station in said second operational mod whenever said c rging station is able

to transfer sufficient energ to the energy storage system at said slower charge rate to

meet a charge target, said first charging profile asserting said control signal to operate

sa id charging station n sai first operational mode whenever sai charging station s

unable to transfe sufficient energy to the energy storage system at sa d slower

rate to meet said charge target.

2 The electric charging system of clai ! wherein the energ -storage system provides

energy for an electric propulsion motor of a vehicle and wherein said charge

target includes a particular chiving range and aparticu ar charge completion time target.

3.. The electric charging s of claim I wherein a pluralit of different charging profiles

are each capable of meeting sai charge target during a charging sessi o wherein said

station control selects a particular one charging profile from said plurality - f charging

profiles based upon an optimisation goaf

4 , The electric charging system of claim 3 where in said optimization goal includes a cost

minimization option that minimises a cost for transferring energy to meet said charge

target duri n said charging session..



5 . 'The electric charging system of claim 4 rt comprising a vehicle enhancement

system t at improves a clrargiog-related parameter of the energy storage system when

implemented, sa d vehicle enhancement- incompatible with providing desired

O level for the energ storage system in a shortest period,

wherein said station control inhibits an actuation of said vehicle enhancement system i

said first er ional mode a d enables said act a tion of said vehicle enhancement

system in said second operatio al mode

6 Th electric charging system of claim wherein said vehicle enhancement system

includes a heater, said eharging-related parameter in des battery life, -and said

actuation p -heats me energy storage system to -desired temperatnm before initiation

of energy transfer at said slower h rate

? . The electric charging system of claim 6 wherein said vehicle enhancement system is

disabled when said cost optimisation option is active,.

8 The electric charging system of claim wherein sai optimization goal minimizes a

battery life degradation responsive to transferring energy to meet said charge target

daring said charging session,

9 , The electric charging system of claim 1 wherein sai first charging profile !n i des

switching between sai first operational mode and said seeond operational mod

responsive to said set of data.

HI, The electric charging system of claim wherei n said station control, responsive to said

set of , detects a change to said charge iarget and establishes a second charging

profile after an initiation of energy to the energy storage system responsive to

said first charging profile wherein said station control dynamically alters energy transfer

to implement said second charging profile to meet said change to said charge tar get

, The electric charging system: of claim 1further comprising a communications network

communicating a plurality of data of the energy storage system and said charging station

to said station control.

2, The electric charging system of claim 1:1 wherein said communications network includes

both wired and wireless communications paths.



13. The electric charging of 11 farther comprising a user in f

commu cated to said station control usin said communications network, said user

interface accepting s data explicitly identifying charge target.

4 The electric charging system of claim 12 farther comprising a user interface

c ica ed to said station control i said cornmonication$ network, said user

Interface accepting nser data from which said station control automatically establishes

said charge target.

. . The electric charging syste of claim wherei n the energy storage system includes a

battery pack providing propulsion energy to so eiectoc vehicle and wherein said electric

vehicle provides data fro which said station control automatically establishes said

charge target

The electric charging system of claim wherein th energy storage system include a

battery pack providing propulsion energy t an electric vehicle and wherein said electric

vehicle provides data front -which said station control automatically establishes said

target,

J.?, The electric charging system of claim rther comprising a vehicle enhancement

system that improves a charging-related parameter of the energy storage system when

Implemented, said vehicle enhancement system incompatible with providing s desired

SOC level f r the energy storage system n a shortest period,

wherein sa d station co rol inhibits an actuation of said vehicle enhancement system i

said rst operational mode and enables said actuation of said i l enhancement

syste i said second operational mode

. The electric charging system of claim 1 wherein vehicle enhancement syste

Includes a heater, sai chargi g-re te parameter battery life, and said

actuation pre he t the energy storage system to a desired temperature before initiation

of energy transfer at said slower charge rate.

19. The electric charging system of claim farther comprising a vehicle enhancement

system that proves a charging r ted parameter of the energy storage system when

implemented, said ve cle enhancement system incompatible with providing a desired



SOC level for the energy storage n a shortest period,

wherein said station control inhibits an aetaation d vehicle e e t system in

sai first operational mode and enables said actuation of said vehicle enhancement

system i said second a i n mode.

, The electric charging system of claim 9 wherein said vehicle enhancement

includes heater, said charging- related parameter includes battery life, and said

pre~he a s the energy storage system to a desired temperature before initiation

of energy tra sfer at said slower charge rate.

, The electric charging system of claim I where said on or more charge optimization

e include one or secondary considerations, said on or mo-re- secondary

considerations including optimised economical charging of the energy storage syste m

and optimized battery life for the energy storage system,

, te electric charging system of claim 20 where said on or more charge optimization

parameters include one or m re secondary considerations, said one or more s ondary

considerations including optimized economical charging of th energy storage sy stem

and optimized battery i e for the energy storage system,

, The electric charging system of claim 12 including a portable electronic device

supporting operation of a charge control process, said. portable electronic device in

wireless communication with said station control to directly or indirectly set or alter one

or more of sai charge- target

, The electric charging system of claim 22 including a portable electronic device

supporting operation of a charge control process, said portable electronic device in

wireless communication with said station control to directly or. indirectly set or alter one

or ore of said charge target,

, The electric charging system: of claim wherein the energy storage system include a

battery pack providing propulsion energy to an electric and wherein said electric

vehicle provides data from which said station control automatically establishes said

charge target, and wherein said electric vehicle in l des a navigation system including a

set of data identifying a future travel itinerary, said navigation system communicated to



said station control using said communications netwoi-k and wherein said tation control

is responsive to said future travel itinerary to automatically establish said charge target.

26. The charging of claim .24 wherein said electric vehicle includes a navigation

system including a set of data identifying a future travel itinerary, said navigation system

communicated to said station control using said communications network and wherein

said station is responsive to said future travel e to automatically establish

said charge target.

2 . A computer- mp n ente charging method for an enemy storage system, th method

.comprising:

) collecting data to answer a optimisation query designed to establish a SOC target

and a charge completion taiget r the energy storage system, a primary consideration r

charging the energy storage system including satisfaction of said SOC target and said

charge completion target;

b determining using a microprocessor system whether a satisfaction of said primary

consideration requires a maximum fast charge rate from a charging station coupled to the

energy storage system;

c) charging the energy storage system at said maximum fast charge rate when required to

attempt to satisfy said primary consideration; otherwise

d j n the energy storage system at a secondary charge rat slower than said fast

charge rate to satisfy said primary consideration when satisfying said primary

consideration does not require said maximum fast charge rate, said secondary charge rate

responsive to one or more secondary considerations including one or mom of an

improved economical charging cycle and an improved lifetime for the energy storage

system,

28. The charging method of claim 2 wherein said data colleetmg step includes:

at) accessing a caiient SOC fro the energy storage system; and

a current charging availability status of the charging station.

29. The charging method of claim 28 ¾¾erein said data collecting step farther includes on

or more of

a3 accessing user data associated with trip pianning n vigatioi

a4 accessing user data wirelessly eoni iea ed by the user from a portable electronic



device directly or indirect^ implicates said SO target: and

accessing user data ireiess y communicated by the user from a portable electronic

device that directly or indirectly implicates said charge completion target.

3 . The charging method of claim 27 further comprising;

.monitoring periodically said te d data for an indication of a change to said

primary consideration, and

g) repeating a) whenever said conk! s i in said change said pr rna

consideration

3 , The charging of claim 3 farther comprising;

h) monitoring periodically said collected data for a i d ati of change to said

secondary considerat n, and

i) repeating a)- ) whenever said indication o d result in said c ang to said secondary

consideration.
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