_11 FEB 2004 WD 00169773 ENERGY DI STRI BUTI ON NETWORK FI ELD OF THE | NVENTI ON
-5 PCT/ CA0O0/ 00488 This invention relates to an energy network for proildffBy2004
hydrogen generated at a production site, particularly by one or nore water
el ectrolysers, for use particularly, as a fuel for vehicl y
storageﬁx?ﬁﬁmpﬁgention further relates tlo the use of - hydggggﬁxggmgﬁﬁuel
for a fuel cell wherein hydrogen is converted into electrical energy, 10
for conbustion as an auxiIﬁﬁgxcﬁnﬁ;Q%Rﬁggﬁgg%%pgzﬁqﬁuthe generation of
electricity, particularly; rircal distribution system
BACKGROUND TO THE | NVENTION 15 In planning the production capacity of a
| arge chem cal plant, for exanple, for nethanol production or a |large
electricity production site, correct igiég%expected dermand of the
product is critical with regaﬁaﬂéaiﬂhﬁigghﬁggl of capital depl oynent
and ceétainty of a return on investnment in the large facility. Mst often

mllions of dollars are required to finance the construction. Thus,
measuring and 20higfisdintbh ndatthe supErgy astvadl ferrovidingtydresen BsPBRES 2t s

highly desirable, Applying techniques to predjc r eal

i e, shora progugiamiG: FHDRYBFHOBAST BIore &Ml‘f&ffgf)’?&?. f?ggge)’ﬁ?g%@%? ds

| mpor tant, , it fof WeRkdids BPrenéng(iﬂr&' 00 RS Ghventibh i faRhérORjatey eslubé nge of
an sk.

i nventory, mnimzing ri : rrently, the w deéFE_r ead dﬁol oynment of a
net wor k of hydrogegana Suebforyz Saek celhwherzsn hydroggn osRVERERINER) EFERICE] ERETEYes

not exist._ At present, there..s a w e r49C nfuel ed
vehi cliés CWCQ'PIE‘W? iaith Bﬁl“Wz%rgﬁzg[@gppIay%owgaggg %rag%‘ﬂrdg a?\%ﬁ \E/%gir(k
based on tBﬁﬁkﬁml%,sasqu‘ﬁn%l&&%nﬂls@nm;ioﬁ@52sita*h.y' s standards and consuner
acceptance. Many believe to put a w despread, geographic network of
hydrogen vehicles with a network of hydrogen supply enconpassing

production, storage, 30 trgn: VERYI@RUl d invol ve such a
| arge i nvestnment and be so I g, a e task is believed

essentially inpossible to do in any econom ¢ nethod. Although, there are

numer 0}% exanpl g5 pPnnhedine pestLRlion usidcity dirlargeetieatical plany, for exampls, fprer e
it can be used to fuel "a vehicle, such individual sites are not dee of
i Nt er conneoiegenob productionpen #i FERS EIGHT FHdh PECITHOR ST CBESF‘o?fHS‘H{B_ g

expected demand of the product is critical with regard to the optimization of capital

deployment and certainty of a return on investment in the large facility. Most often
millions of dollars are tequired to finance the construction. Thus, measuring and
20  predicting the supply and demand for the end product is highly desirable. Applying
techniques to predict future demand on a real time, short, medium or long term basis,
commercially, is extremely important, particularly for maximizing asset utilization,
reducing inveniory, and minimizing risk. .
Currently, the widespread deployment of a network of hydrogen supply systems
25  for hydrogen-fueled vehicles does not exist. At present, there is a widespread network
of hydrocarbon-fueled vehicles complete with an optimized fuel supply infrastructure
network based on the Jimits of known technology, society’s standards and consumer
acceptance. Many believe to put a widespread, geographic network of hydrogen
vehicles with a network of hydrogen supply encompassing production, storage,
30 transportation and delivery would involve such a large investment and be so
challenging, that the task is believed essentially impossible to do in any economic
method.  Although, there are numerous examples of hydrogen production from
electricity close to where it can be used to fuel 2 vehicle, such individual sites are not

interconnected so as to optimize performance and asset deployment.



* WO 00/69773 1) 11 FEB 2004 PCT/ CAO0/ 00488 There are a nunber of

shortcom ngs of the current hydrocarbon-fuel ed vehicle distributionl?1FFB 2004
net wor ks galsbh shortconmings include a finite resource of PEREARYERMSEEar bon
fuel M se and an uneven distributionsof the world' s:resources in fact,

much of the world' s hydrocarbon resources are focused in just a few

geogr aphi cal areas, such that 5 many nations do npt havg a.s bdstaﬁtive
suppl y of i nditgenaus: iusbertfi sborgamingg aigthe ugsal h¥aigcs agh- CBNFISict. In
addition, there is uncertajn t. ' : Ar&kash

em ssi oNS PR HRISIE RO dwh'lcb ﬁa%lré(%(?'ﬁg%sgéaaﬁggtaﬁg&tﬁgggﬂ%éﬁgp{}gw Use of

hydr ocarfpanﬁ,grl&@lasm OF uidven RIsDGRRDINGS fher wosd saksduyaksochr faon rhuadl sf theeads to
ground level ~ pollution of snmbg and ozone as well as rhecg, onal en itéonmant al
chal | enges)d’s lwhrogarbae iresoueres arntocspshr hst AJEVYAERRIAPMGA! AIFEF HPCf y or

i ndirectly formed du h [ k Nigelof TREARAC RIEbEN

fuel é |'B%EH’ f’%“?né’ﬁocgatt g?\%pgéﬁ uti,%p%?]gﬂ{ iOQF’Fdjg?’Z’Eﬁced | i fespan and ot her
heal t h i 38y Sarddofegaddal Iconfliog Heiddgiion thetewsr knasftainge|2boupphe itspattedls whi ch
coul d provide as good, if not better,. consuner Eervi ce an(ﬂ rvg&ugge ?f

el i ni natgretnhsiuse paotimissons ephealihyand cimatehangs ERPTEIRIEAIS Y S RsPECls of

hydrocarbon_ fuel s-and i 2R AThyBFReADI s Web&toC@bube level
i nt roduc’@ﬁﬂf’%argénn%ﬁ%'efﬂ; %ip?:%&%{wg&é't es thg i nvestment risk, optimzes the

capaci t yplagioarofeogl dndegunpaewell anredienal povieonragiialghabengese BN RS A5k of
non-carbon energy sources js hjghly desi.rahle. dr o d ced
fromCenerayy. fothogespallyiants, eRpes q”&ﬁ]é%/ oF jn Eﬁ‘:gﬁﬁor l-%jt %une?t%mg#%@gﬁ\%ﬁﬁyonal
coal and oil, .or hydr ULL1.PNoduGs dedleddr effpCoRbuansbtentlaliiynrataced t he
carbon i Erc’é“gﬁsﬁl'&togr%gp%g{%gbv {aﬁles’ slﬁéraflaceegfct hgﬁgart h woul d be an ideal
fuel for |ifdibgn Ref veEkhea@nasesgecsll bfingteingsl i very of a product from a

production site to a utilization site 1nvoly, hes U St AbagenerSt or age
of the product? neResk iofdeel SUBRNYNEMp, w‘é" coéjfcfP{:c‘lngr?t ?iggﬁ’ow or sﬂppl y

and demand to neet.| Wi ChiiaRhitel 788 trhwurdds dispdritgat hepativd
product i SR™UHD géréﬁr%l %ggg? ihis is the supply of hydrogen %r qggcgg kga)
f r om sret hanebneenboapetia ol Brotazbem faeis etk iteiacausigh&f PTOTFSHBArT Y s

A cnry SeBLEE TR SR Rt Pl P e o
vehi cl e QL0 1618 PN deqhimenti s oo et etirandséneouragest the wsghpfcnan-carbon
energy sources is highly desirable. Hydrogen fuel, produced from energy sources which
are lower in carbon content than conventional coal and oil, or hydrogen fuel produced
20  from coa! and oil in which the carbon is sequestered below the surface of the earth,
would be an ideal fuel for this network.
) One aspect of the delivery of a product from a production site 10 a utilization site
| involves the use of storage. Storage of the product, sometimes a commodity, can
efficiently allow for supply and demand to meet in a manner which optimizes the
25  utilization of production. Two examples of this is the supply of hydrogen produced
(a) from methanol on board a vehicle and used in a car, where on board it 1s reformed
into a hydrogen containing gas; and
(b) by electricity off-board a vehicle and used 1o fill a compressed gas storage tank
either on the vehicle or on the ground for subsequent wransfer to the vehicle.
50 In latter case (b), the hydrogen is produced off-board the vehicle and is stored in
a compressed gas tank, or similar container. The accumulation of hydrogen disconnects
the production of elecincity for hydrogen production with the real-time demand for
hydrogen. This ioad shifung effect on eleciricity production. enabled by storage of
hydrogen, enables better and more predictable utilization of electricity - particularly



| ;0 in latter case (b), the hydrogen is produced of f-board the vehicle and
is stored in a conpressed gas tank, or simlar container. The accunﬂpﬁ ﬂ:hqﬂm

of hydrogen di sconnects the production of electricity for 88
product i ewo wdsdsh7z he real -ti me demand for hydrogen This Iosgqlgﬁ%?'tﬁ?‘kng

effect on electricity production, enablgd b\- storage of hydrogen, enables
better and nore predictable utilization of electricity - particularly WO

00/ 69773 3 11 FEB 2004 PCT/ CA00/.00488 .when the gen, ql@maglqlog% @fthsone
si gni fi canvhepethe dndzrgsn dsERNG 96 5 59@6%‘3\?’ﬁﬁamr%egrgérﬁggﬁbgghe electricity

bei ng produced. B Thi bl es:ndecisi QRS 11s RaatTadaeqsions rebt maderm® dasdls as
to where tTBgfﬁgrl%-c[Fe ?]ﬁgﬂ \ Geind Girb&bd s RRa e

e electricity, for exanple, to hydrogen_production by
el ect r ol ysifie BEsiObNEY whereso difaststhe slegmiojtypfer eRMPHe ‘%é’ﬁﬁ&q%% pg%dla’ict{mgr?ébl es
measur ement of 5 the suppl f. electrici L Briofks ieABS e Vi Rrémemafent al
product i orﬁlﬁﬁ‘l“é}’%%‘?-'rqtbqrt%egsjohlé\'ﬁa‘?’ﬁblgﬁeOtcg)r{hea%‘:{/uglr{?ggsecgtfs and i ncl udes many
aspects °Tzh9%%§;§1§-i 09 RRREHECE | &abmegoneraimtememanswidsgiamnof glegricity 15
di stribution’s em whi ch creates inproved asset uthg zati.on JOJ]e y.gnogen
product i onziailablddbt i admartageveetdndg INCRALST B28Y r 8ECE| fie RFELEi &% demand.

The second half of the equatian. is. the. ; Qfimbyie8 Gedt: detiEndni n
essent i al | §eNEORPTe HRNSTFIRROT PAT ?mln Wé\ogggggﬁ‘ﬁ%%ﬁg%a})r The product i on o%
nd

hydr ogen. W}Q@d}mngﬁl 86N in BaAdeEtd arelisg fmoedeletsal ving st de@an
t he hydrogen I's tTans

erred to the storage tank. on boar hehie from
a storage Taakeamnddiaifedithyequaban ah“?él’éé%sﬁ‘ﬁﬂ%élolfﬂi‘é@é’gf% e%%&e({]ﬁ} %%Qé\lge'
demanded by t he ket ace, f or I LRaS s enOMWaerteenidrogen
noment 1Hasireal F’é"eggi%‘f‘ H}Vg’lhiﬁs P!%&‘%%?é@%ﬁ%ggnand. h_e@édemand can, be
under st ood 3 WR¥ot ROEBm @sddigdis L-amrtaeamjlr lthebiy,vdtfiegﬂmnis_cft?é‘if@i?@ﬁoége storage
t enper at ur é/ pressure measurenents as_ wel |l as.el ect F base 10
consunpt i onank on AdatthoHehipe AEUR enBAREs 2N G %ﬂﬁ%ﬁlﬁtf};dﬁ ¥ h?gc?ocgzsﬁr ener gy on

board the vehicle can ' BRdel Olct orbfdpsdev] sesbutontrhen coamedl | er
for hydr ogéﬂeeé&bf)lnﬁeqﬂ%&r]ral%g%‘ggg{ﬁcgflhty preoducti on and can be equ

ateg t
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equation for s |y and 20 dermand with detai| Jhdrier@apnadl es
the folllsow mgthogedamikai|in theat By BEMRAPEHE® fast‘%rg‘gj“é%ﬁénﬁ%ﬁﬁgﬁ ri c?ty

required in tine f . | diGHIS Ini dtdihont anesuremand of ke aMesRbPhed
with previ oﬁ'gﬁ]&éteg%&r?ﬁ%er}g% g%fnﬂpfgﬁl o

rowth of demand for el ectricity,fgr

; : | y 10 the

hydr ogen prpghisgenogriergyopn toiverdddfeeyshéle #3e egpblg| ‘égﬁ”f"ﬂ?‘f v° 1% Srprﬁ{{/@ﬁ)gen

product i en ?c;]nQrotligre for %ggrlo%/ger? ];upp!y from electricity production and can be equated to stored
energy/electrical resources. These measurements complete the equation for supply and

70  demand with detailed measurement. This enables the following:- |
(2)  real time predictions of the amount of eleciricity required in the following time
periods: instantaneous and, when combined with previous data, the rate of
growth of demand for electricity for hydrogen prod_uction;
(b)  the deferred use of electricity for hydrogen production and the supply of
25 electricity to 2 demand of a higher priority (economic or technical);
(¢)  the safe cunailment of electricity supply for the use of hydrogen production as
sufficient storage exists in the ‘system network® of storage tanks; and
(d) the zbility to develop ‘vinual® storage reservoirs where by priority/cost/manner

1 ag
of supply of electricity can be determined based on the status of the storag

30 Teservolr. | d
4 system which connects electricity production decision making 1o store

hydrogen, either on board a vehicle or on the ground to hydrogen markets enables beuer

i icl ide This
decision making with regard 10 when, where, and how much electnicity 10 provide

' ] ) ment, 15
information. available on essentially an instantznecus basis through measure



-25 el'ectricity to a demand of a higher priority (economc or technical);

(c) the safe curtailnment of electricity supply for the use of hydroge}nb
product i Wg g@gerssuf ficient storage exists in the "system nepEX 0o/88488 FE@)@U‘
t anks, and (d§ the ability to develop "virtual' storage reservoirs where by
priority/cost/ mnner of supply of el ecfrici ty can be determ ned based on
the status of the storage 30 reservoir A system which connects electricity
product i oritctacicsises dealoyRgnt andsirerede atvygdutiganon end Hst motigdraar dr aaveled cl e

or on the ground to hydrqQgen nmarkets enabl es better decision making wth
regard t ob%mwmgﬂe?gﬁﬁ%%wwﬁ HREBFT@ERF Es'tiﬁﬂfl& 2By i ETTATIR!e load” 1t

i nformati on. ..avail %gﬁég I ! an : i :
neasurerre?l{}’, pr?axsﬂb\g%glbaﬁgg% 4 gé‘i’?%&%lﬁ?@ﬁé}g‘gﬂ%1‘%@%%%83@??{%@%%%5set
depl oynenByaasllectiog aaie irdsgadtiant ithicngh | appreprthty irsdans 4 | gavel aamd  hiivemane al so
be used to better schedule el ectrical .generat oLs. By acting as. an

"i nt ert upPEBIHEETHASYSIEM 1% SFFaltoWiD SIFOFRARIAGNE deptpe JNEPOIAIEEePEOF i cal
utility to.nest, s elhabihbly requirements By collecting this information

t hrough appropriate neans a novel and inventive 5 neasurenent systemis
creat ed whi ch itncaor ploussatbe sehe thaather ésisiorsorguoeraingng coemial plamrferofaya, b, ¢
and d above. ltl can, thus,h. e,seen thqz/iw% t he decilsi ons cop%ﬁrni ng a é:hen‘i cal
pl ant f or Methano! PRRgRALATL WBIRRGTGR 15 SHieR AR ARPHCaU RS IS ng QR POaTe Of

appl i cat i gsodaRfiefshinifg 8N rikaahd] 8dn n&ffroBie@idah&hesus dnd @filymtdiaiabn¢@n not
provi de instantaneous and daily information to 10 influence production
deci si®ns influeng¢espriokusicardesisjasst of the present invention to provide an

energy distribution network i.ncorporating hydrogen.whjc vi.des. f.

o et ve. depl yirelies ARPHNG | 2RE IFBRrenbEn it 14 BT idBCHE Pablel e buliet
transm ssin@fved thed rdrkt 9@&@&%@@@&& fenkriatcie€l deslon@ehcandetlfariomnce
of such assets. 15 SUMVARY THE i VENTION The invention in its general
aspect enishdlesksical prnerasior, HATSTRIGSIOD APd SHSIHBHIPTCABIGY AGUSHBECET BHRRMIE ed

fromtheir uction s to a hydrogen 20 production site; (b)
hydr ogen &g’éﬁnﬁ:’atnﬁ%m ?f%'oaggﬁq?

n an elTvery equipnment with or w thout by-product
15
SUMMARY QOF THE INVENTION
The invention in its generai aspect embodies a network having:
(a) primary energy sources transmitted from their production sources to a hydrogen
20 production site,
(b) hydrogen production and delivery equipment with or without by-product
sequestration equipment, with or without on-ground hydrogen storage
J equipment, and
() collection, storage and supply controllers for the communication of data.
25 The term controller comprises central processing means and computing means

for receiving, treating, forwarding and, optionally, storing data.

The practice of the invention involves use of algorithmic manipulations within
the controller(s) to utilize and determine informanon data relating to, inter alia, the
amount of hydrogen required from an electrolyser(s) by the user(s), the 1ime of delivery

30  of electrical energy to the electrolyser, duration of period the energy is 1o be delivered to
the electrolyser(s), the energy level 1o be sent 10 the electrolyser(s), the hydrogen
pressure of the user storage, real time price of electricity and price forecast, rate of

energy leve! or the type of modulation of the energy resource(s) to the electrolyser(s),



sequestration equi pnent, with or w thout on-ground hydrogen storage
equi pnent; and (c) collection, storage and supply controllers for t

comuni cation of data. 25 The termcontroller conprises ce‘%}f{gmaéﬁkﬁggﬁ rﬂ@fv

means anWOdGPUEi ng neans for receivi ng, treating, forwa
optionally, storing data. The practice of the invention involves use of
al gorithm c nanipulations within the controller(s) to utilize and

det ermi ne R &N ﬂ-;% i f@% NGiebRd frdth Gbssalfudls, Hylito, aurbiant sotdr dmgdr ogen
required ?drdgtf%gatgyée ecterory:ger &%S’ yet he user(s), the tinme of deli very 30 of

el ectri calviringgngyatéd the el ectrol yser, duration of period the energy is to
be delivered tQ the e|ectrol res), Lhe ener t get he
el ectrol yser (s}h etwrﬁbﬁf%wyp@?t&éuwgp@f c%Yrg ¢ tfgbgeg%e%g’gfnc T
price of glechiigkd Mp@‘ﬁ‘t%eﬂﬁ'tﬁ@ fL1iecasthe 1ﬁ\ébtnﬁo:ofsuckemg§1 zilmveHc cm’er&tm type

of nodul at1on of "t he ener% resource( i{to the el ecirol ser J 11 FEB 2004
WO 00/5975&11@@5/3@\0@5@0&@ )selagidoltie Celph $OBPresias e 4isCe ABHEY OB &M let ed

from fossi solar and w nd generated. The

| | ,
al gori t hnfRd Wﬁﬁ kﬁéﬁgﬁeaﬁgr %gf?rﬁt?e ‘the controller(s) further deternine the

control stagesgRpImMbihi@ the abbee RleagdntCogefhet, hendtworkntheiomeasuehreastiment er
alia, the operation 5 of the energy resource% l'%q el ectrol tIIC} a?l)#egn ),
Conpr essornd alowpsjedusepecest feraend fouhyEresen drd 3HePToVIdss A° ‘é eaf

descrl bed, B8Ol NLied i RNAYG0A) BEPOL Ank AUOHNAEndR BRIURIK rhdtals o

measur es P& Gt ed expect ed demand for hydrogen fuel and

provi ggs ?Fé&ﬁ@%tdﬂé’ﬂérﬂﬂﬁﬂreqaﬁ@rﬂéﬂhswlgeon&pheabuazeni ATmeéemdtfmm@ plaifiishe
i nke ith standard gro ection nodels to 10 predict l{ﬁtur
T

requi r emerysrdgen gevY pmtb,atllbéa@s BPL TElY PR dh%e FONSHVEHOR: Qi BTESY Scﬁﬁnmjrﬂyd‘r ogen

network is t it el.y son o hi@Be& phad@tos atiaies
hydr ogen Pﬁ?‘?}tﬁjef‘.‘aﬂ?fg atn&eg%gf z;#;&lgl ?égaﬁ%&s:t%ad preferrgd hylgrg en

productio rtf)ﬁﬂbd hkde@s arepisosmﬂlads hecrrmmaug/memasrcsﬁhl feagible and include sc

technicall'y/comercially feasible and.inpclude scale o]
nmeet the aRﬂaTaéUSs‘iorfé‘Feé tREoHREREr 251 BTV AT 1y ;ﬂwaﬁ%"‘@ &rrg{r%gﬁ?% ‘gr%mt 15 a

si ngl elscorgwgﬂéls%lamn{e%lgi' l‘et{ﬂfc? PAUStRi @le. Site. ACCO"dl ngly, in its broadest
aspect,” the imvention pfovides an energy distribution networ

provi di ng hydr ogesordioely, iroitsbnesdest GOPRSH itiag W(‘;Iemﬁf)d’l’%%eﬁ aPLF@Frgé’rCBffﬂ'@W%nn
ﬁgpsm;ﬁ;\ﬁeﬁgr rlfo%'prov%ﬁm Yhyarogen b0 §81 0,85 QAMEHERD FRREen Rydpraratdel
means: raw material supply means 1o said production means, hydrogen fuel user means,
and information and supply control means linked 10 said production means, said raw
20 material supply means and user means.
The term ‘hydrogen fuel user means’ in this specification means a recipient for
¥ the hydrogen produced by the hydrogen production means. It includes, for example, but
is not limited thereto: hydrogen storage facilities - which may be above or below
ground, in a vehicle and other transportation unis; direct and indirect hydrogen
95 consuming conversion apparatus and equipment, such as fuel cell, electrical and thermal
generating apparatus; and conduits, compressors and like transmission apparatus 1he
demand may also be initiated by the energy supply, which may need to “dump” power
and thus offer an opportunity to produce cheaper hvdrogen.
The raw material(s) may include, for example. natural gas, a liquid hvdrocarbon
30 or, in the case of an electrolyser, electrical current and water.
With reference to the practice of the invention relating to natural gas, natural gas
from a remote field, is put in a pipeline and transported 10 a retail outlet or fuel suppiy

location for a hydrogen fuel. At or near the retail outlet or fuel supply location. the

natural gas is steam/methane reformed with purification 10 produce hydrogen gas. The



~and informati on and supply control nmeans |inked to said production neans,
'said raw 20 material supply neans and user means. The tern1‘hydrogep]¢F§bm4
user me@pogdedrat hi s specification nmeans a recipient for poednodoogsn
produced by the hydrogen production neans. It includes, for exanple, but

Is not limted thereto: hydrogen storage facilities - which may be above or
bel ow ground, in a vehicle and other transportation units; direct and

i ndi r ect chsEdrogexic2Pycpieduth gventaty er diandledppaanathes reaTaieeqbiaipeads 1o Stich as
fuel cell, electric and er nal ner at.i ng .apparat us: and condui.ts,
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offer an opportunity to produce cheaper hydrogen. The raw material (s) may

i ncl ude, PBIPTESRANPEE diveat theaflowde, 2 aioragsutzak.hyaimioally borthe oond near thse case
of ancelegtro ' rre an r.. With referen o the
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fuel supply location for a hydrogen fuel At or near the retail_ outlet or
fuel supFOPSYTBRIED; BYArogebProduEiinaiSIQieas PIESEf o ARe PEChNES. ped sharke wi bl
purificatj F O 0 - / I .
T caoor BRER T 1 SETatlHh L0 BuRERisS Mantlerd B0BL boksdiof oF 1 lfbr
anot her mmondingtibake ineastsont OTHIE Mioseguesdveatinen cameninsdogend pifaduced My
be fed, for exanple, into a vehicle's conpressed hydrogen P-as storage

t ank 10hr JaGRYYCEETOIOBANHFI SHAPENT QT8RS ALS| 3B [0 foresRen 28 oYRdY asBBbreraginadfver t

the fl OWﬂer gitred ! @%dérﬁﬂﬂ’fopﬂr‘areg{ﬂ ¥ro%r§, Fh%%e%&#%ﬁ; Fcﬁ‘rm%?hﬁ'lsg‘dnsg Era i

net hane rerorner/ conpressor syste he anount o rogen produced in a
gi ven daynatsabdesserafomesnt omaddmyreaysrafamiikisaro makd hettar tsand thecxisieg
natural gas consunption,, hydrog production, storage pressure, rate of
Change, ARICTHRS FRULOCHHIC S Pt ol RETTPHHY 16 BHSKE, B TaTd Y UPEGtHEANISe
transferriggh ot QebilRnOPS! B Ghaddl 1A AT WRE K:un%ﬁlcgaﬁhun9¥ar%csm%nl (e4e8lAN-
This infornation over time constitutes demand infornmation 10 for hydrogen
f r omMshi chfrasipglwe.r daimesems iy beatior pséencrasfonttd rays nfajeng!d neengind

ol 1 e, 25,1 SETRL ASE- RN OBSR. SRR M DSKURLY SEICNG SR
better us@mdnst BG-£xXbSkicOGProvides useful information on how to better manage the
pipeline of natural gas as well as plan for purchases expansion, trunk exienstons,
maintenance, amortization of capital assets, and even discoveries of natural gas. The
20  measuring ability of the system also provides key information on predictions for vehicle
demand as the growth rate of hydrogen demand for vehicle use may be a significant
leading mdicator. _
With reference to a network according to the invention based on the current
popular fuels, gasoline and diesel, produced from a network of oil wells, and refineries,

this fuel is shipped to a retail outlet or fuel supply location. As needed, the
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oasoline/diesel is reformed or partially oxidized, or other chemical steps taken to
produce hydrogen. After sufficient purification, the hydrogen is either stored directly on
1o the vehicle or at off-vehicle storage sites for latter on-vehicle transfer. The amount of
hydrogen produced in a given day is determined by those knowledgeable in the an
30  based on gasoline/diesel consumption, hydrogen production, storage levels or pressures
of gas storage, rates of change, and the like. This information is electronically or
otherwise ransferred 10 the operator of the network according to the invention This
information over time constitutes demand information for hydrogen from which supply

requirements are foreseen as weil as future demanc predicted  As the demand for



‘_genei’ator when demand is low. The ability to neasure and store hydrogen,
enabl es Dbetter decisions to be nade than with the current liquid TTFFB 2004

hydr ocar bon ‘%%}?sol ine) 15 infrastructure, Tile rneasuring HE b bivoodgeabl es
predi ct i BRIV 3t he raw material (natural gas in this case) to be
deternmined. If the natural gas cones frloma pipeline, the supply/ demand
characteristics provides useful information on how to better nanage the
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the current pul ar fuel’'s, gasoline and diesel, oduced from a, .n rk of
0i | wel | sprodmdionekquipmieat, thapswith ther @@Fcnlsh%qidvp O‘Ef’gb%{’ r(&f‘%‘iﬂ“ggbﬁ‘t or
fuel supply locatio As needed,, .t he | ' HeSrhefrdied @F be
partial l y‘“é’ﬁ?ta?ci‘éra, € Hieﬁylngh%br’rflga?ggfeg srgb?éé%gﬁsfﬁot or (;c_iuce hydr ogen.
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transf er , foThewarmdlurion of zeHy BRGEOR ARG JEFFR ORI & 9/ i'sdeterm ned by
t hose know.edgeabl e- i . R8s GlruB@t dlicegrl ascaan asaapboi on,
hydr ogen ﬁ?%&ﬂcﬁof’gﬁl a??&bggiégﬁéc\l/‘e se g% pr ssSrg‘?Z of gas storage, rates of
chang@ aphdLbe tdnkorThe disnfiuteabis apedial grhdecel gaspieea/fipsddr To AEAHIYE
transferred to the operator of the network. accordi oplhe raventd g This
i nf or mat i epilinved the ﬁﬁs‘@ﬁh§F‘i‘¥@1‘?§s‘°d@’r?a‘t’?&°']“r?f’o$5r9atp f%ﬁde}so#%ﬁaiﬁer‘l from

whi ch supply. .requir i {:ahesRRAN Afie WEMIdregenfdeinand fdereméle ysedi ct ed.
ks the d@ﬁéuéhcé“’?g?g’\?@ﬂg%% A e 4 POt/ CAOO! 00488 hydr ogen

grows, the vest sipiikcapdeating indegtdrnstal | a | arger gasoline/ di esel reforner

or add nore storage,.tanks to nake .be . : | hieadomeneigaidor
when demand i s WitBweiBRencsniq ?tVIY’San@é‘%soﬁélggzﬁdﬂétlhpgmﬁif)drogen? enagl es

b? tten Sd?%kéljo(agﬁagk,osulaﬁ aﬁ%&ﬁham‘@l,tﬁgahﬁ@gbﬁﬁd@e&m gwmfrkc:{f geoswtisg p?_r,\ésh as
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abrlity ennaelé) e%?t d ?n%{h%tr:io ISre o%netdhsar'iigm' BRUEEs 3dr difeDhemical steps taken 10
produce hydrogen. After sufficient purification, the hydrogen may be stored directly on
to the vehicle or non-vehicle storage for later vehicle transfer. The amoum of hydrogen
20  produced in a given day could be determined as described hereinabove with reference 10
natural gas and gasoline.
) However, 2 most preferred network is based on using electricity for water
electrolysis.  Electricity travelling 10 2 conductor, produced from a network of
generating plants spread locally or globally, is fed to a residence, home and the like, a
95 commercial or industrial retail outlet or other fuel supply location. As needed, the
electricity is used in an electrolysis process that produces hydrogen and oxygen that 1s
of value. After sufficient purification and compression if required, the hydrogen may be
stored directly on to a vehicle or fed 10 non-vehicle storage.
Electricity can come from many different types of primary energies, each with
30 their own characieristics and optimal ways and means of production. Once electricity 15
produced, it is difficult 10 store effectively and must be transmirted through some form
of distribution/transmission system. Such sysiems must respond to many different
circumstances of users, .muhiple users more so than from a natural gas pipeline, time of

: : . : ]
use variation, load density, primary electrical inpui source, status of primary electnca



deternined This is particularly inportant if the gasol i ne/di esel is
specifically produced for love pollution or zero enission vehicles in

regards w@ @gloenie, additives, detergents, sul phur content pmmonmmgﬂ|7k%fﬂ 2004
and there is a unique capital structure go the assets used to 10 produce,
transport and distribute this special grade of gasoline/diesel. The
measuring ability of the systemaccording to the invention also provides
key i nf or rBRY!GRVGS. WERIEEH ‘%ﬁ“idti'r%ls UM uEcHsPETia Of dtpling v ’thﬁélab’r’?)ﬂf HEFEERY . of

hydr ogen e use is a very significant |eading indicator.
Wth refesgﬁ%gqtag r¥ghhofk according to the invention based on a liquid

15 hydrocar bon, As wtéctady sie thanpinicuethaao kppiopdatelyddésigriad awvmet wiecicolybis

generati ng plan read,l ocal | r globally, is s ed toar tall
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hydrogen. After sufficient purification, the hydrogen may be stored
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transfer e ano of, h roduce in a |ve coul d be

det er mi ned"Ygéo?ef@sfg b'édjr?l‘éf%ecirgab I?rhlsr"’e &Y &6 fbn %‘?‘érl’méfa@a%r?a
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for water ‘e ectr lysis. Electricity travelling in a conductor, produced
from a netpworky athedydneTatsi fegtupd emgtbdesspr ehedtrblumltbwb@a:m gwgrawsy elecisicited to

a residenc hone and the |i C ustrial retai,l outlet
or ot H&r fHar Nehss| F&”‘Pré}éa?]F‘aﬁca]A@ﬁ edl‘(:—e)‘gmaelr'hé‘“‘:‘éIe FPFEHSF PV S54rRCan
el ectrol ysﬂeﬁhrﬂﬂ@é&ﬁﬁ’%rﬁ( Patwik QFeC 850,001 Vg ehe Sk S$HGENVarAARL onl$ in Size Viddsue.
After sufficrent“purification and conpression if required, the hydro en may

be stor edthdlproe@rmlayt@hemstabmahl x| reeded f dlchusoit @h-?&%ﬁﬁ%lcénté@[o?céig@'on or
El ectrl CI t m rranzgdl f L ent %&1 Res of primary energies, each

with %gmngo%ngﬁapae&c&gcla ?%%n “BPrTmal ways and means of

pr oduct i I on. Oncw, @leqfrddriceiol Yhel freseRl Eﬂldﬁt%h ini & prieferidt feiibedithertt Oths twores that
effectively and nust be transmitted through some form of

di strilut i esliver ahen¢learies] sxsERip E@Gcﬁ'%yglr)’é?fs avpy ¥ed 48 pRATRMY Y Cata nyseful
di fferent m%lfnfhlt'igﬁ %Qﬁteﬁe Qtaze%ﬁ'(?ﬁécle%l §1ﬂ>?ocgs°s%$ i @esiCed NAls £i5 AMares

nat ural gas peline, tine var enS| ty, primry
el ectri cal thenfmﬂ &mum:eddzsbml u:samtctpm ey “teleaetayi dedica\O0 00 IG3T 78cessary

PCT/ CA0O/ 00488 11 FEB 2 ISE)Ut source, weather conditions, unique
aspects of! %@"q"I‘PQ’O\PPﬁBPHB”'ﬁzHS ¢ of electricity, versus a gas or a

liquid. An el ectrhgl YSshodrdpid fuePakividillidédryoRiin@ RRER Rty adngl sledirnysgneffensat er
ol ect r% ySIUSSefui opportunities with intermittent renewable energy sources, e.g. photovoltaics and
wind turbines, even though these may be located hundreds of miles away from a
network of electrolysis-based hydrogen generators. The hydrogen generators can be
sequenced to produce hydrogen at a rate proportional to the availability of renewable
energy sources. In addition, by measuring price signals, the electrolysers can be
25  reduced or shut down if the market price for electricity from a particular generation
source is beyond a tolerance level for fuel supply. The electrolysis system can also be
readily shut down in the case of emergency within the electrical system. In view of the
speed of data communications, control actions which can be taken 1n less than one
second can be uses 10 dynamically control the grid as well as replace spinning reserves
30 to meet reliability requirements.
Only a natural gas distribution system is close 1o an electricity system in the
concept of a continuous irickle supply of the energy source to the hydrogen generator
When gasoline or methanol arrives at a hydrogen production and fuel supply site, it 1s

generally by large shipment and the gasoline or methanol would be stored tn a tank of
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close to an el y syrstem concéept of a’'continuous trickle
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70  device such as a fuel cell. Most objectives of energy management obtained with
hydroelectric water reservoirs may be practiced with hydrogen reservoirs. Given the
distributed network of hydrogen reservoirs, the priority of practicing a panicular energy
management technique can be performed. This prioritization capability is unique to the
network of the tnvention.

25 As a network tncorporating distributed electrolysis-based hydrogen supply
systems with distributed reservoirs is developed, the planning for the addition of new
electricity generation systems can be made based on information from the network. The
unigueness of knowing the supply, demand and energy storage aspects of the network
provides information about the optimal specification of new electrical generating

30 systems. The creation of large scale energy storage capability encourages selection of
electrical generators previously chatlenged by the lack of energy storage. Such
generators including wind wrbines and photovoltaic panels may be encouraged. This
should optimize the ability to implement these types of generators which may be

mandated by governments as necessary to combat perceived environmental challenges



sonme’ 50, 000 gal lons size The trickle charge is a critical feature of the
hydrogen fuel network and is clearly preferred. The distributed stoqqqq:Boz‘ﬂm

hydroge\g - S%_} Her on the vehicle which itself may be trigktea6hodsged or
for an 908’ und storage tank which cqﬁ be trickle charged, accunul ate
t'hat

sufficient hydrogen and then deliver hydrogen to a 5 car at a power
rate measured in GN The ability to take a kWtrickle charge and h
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20  communicate current elecirical demand and receive from the electrical system operator
/scheduler the amount of hvdrogen fuel needed to be produced and related data such as
the time period for refueling. For example, based on the pressure of the siorage volume
and the rate at which the pressure rises, the storage volume needed to be filled can be
calculated. The time period for fueling may also be communicated 1o the fuel scheduler,

25 for example, by the seuing of a timer on the electrolyser appliance and/or the mode of
operation, e.g. to be a quick or slow fuel fill. The electrical system operator/fuel
delivery scheduler may preferably aggregate the electrical loads on the network and
optimize the operation of the electrical system by controlling the individual operation of
fuel appliance, using 'scheduled’ hvdrogen production as a form of virtual storage 10

30 manage and even conirol the electrical system and employ power load leveling 1o

improve transmission and generating utilization. and dynamic control for controlling

line frequency.



-genefators including wind turbines and photovol taic panels may be

encouraged This should optimze the ability to inplenent these types of
generators which may be nandated by governments as necessary,d.@osexapdt] FEB 2004
per cei veWOM P Gnment al  chal | enges. " 11 .FEB 2004 WD 00/ 59773  PCT/ CAOO/ 00488
10 The hydrogen network in the further Iﬂr eferred enbodi ments enabl es noney
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storage (conpressed gas, liquid H2, hydrides, etc.) in or on the ground or
an appropFPg'E’élsg’tgorage systemon board a vehicle is hel pful to obtain

information whi@h cagn tieashie dtdbsproniiassduocatnanogesher e 15 and how to
produce fuel as well as when to deploy npre asiﬁ?gs in the nﬁr ocess ofre
produdPng fuel @ onzBeRPESBONBRITSITET PRONKIRGAIR SYFPRER a1 3HRUCHUER En i n
one nost prefer{}\@d efhg 'ﬂ?ﬂgdiﬁ%gﬁﬁaﬁqs&c@h?ﬁr(éarg@ﬂ%‘saﬂ&@émpr\é%rG‘a{e@nﬁ.Upp' y
infrastructure ich'i's"based on a connected network of hydrogen fuel

el ectrol ysers. (fe eheaiyfot fesding saidcbudentydobgeasoseidaserdd nmeans on the

network 20 conmmuni cate current. el ectr.i cal. ,desmand a s j I he
el ectrical syst&th opé?‘&f‘gfma?%f@ﬁé‘ama}épg SHE© lﬁ%ﬁﬁovgg Sﬁ‘?g@g\é%tqfsggﬁ&needed
to be produced and rghat efd dalle ppassite 38 1d Hiselédieempsimuodvdlos, znéf uel i ng. For

exanpl e, based on the pressure of the storage volune, and Ehe rate at which
the priéssure riges, ubw asiaiign@csnd prorraeedive s q FU8' BSA be

cal cul ated. The.ii erd od ' AsOGHERITH SRESEVEIE ckhie
fuel schedul er, T%%qfoégsalexr(a% eﬁggmgﬁegtyh%g]set icngio? a tinmer lon theyt

el ect r ol ysgsmpddesi @t @ompekatn thansoderefy sopenalke: dndrogey.comprises J0¢GEck or
slow fuel fill. The electrical system operator/fu

pr ef er abl yhydjgeeyane ek S&p it 1ScEOnSHBR bgnsaqué:eﬁleqqﬁg%plﬁ\éﬁ%%z SEREEH &7 Y
hydrogen fuel appliance apparatus comprising the system as aforesaid wherein saic '

20  means (iv) comprises vehicle attachment means atiachable 10 2 vehicle to provide said
outiet hydrogen as fuel to said vehicle.

The invention in a further broad aspect provides z network as hereinbefore

defined further comprising energy generation means linked 10 the user means 1o
provide energy from the stored hydrogen 1o the user.

25 The energy generation means is preferably one for generating electricity from
the stored hydrogen for use in relatively small local area electricity distribution
networks, e.g. residences, apartment complexes, commercial and industrial buildings or
sites, or for feeding the auxiliary generated electrical power back into 2 wide area
electricity distribution network, like national, state or provincial grids. on demand. when

30 conventiona! electricity power supply is provided a peak periods. The energy
generation means using hydrogen as a source of fuel can utilize direct energy
conversion devices such 2s fuel cells 1o convert hydrogen directly to electricity, and can

utilize indirect energy conversion devices such as penerators/sieam turbine to produce




- opti-m ze the operation of the electrical systemby controlling the
“individual operation of fuel appliance, using "~schedul ed" hydrogen
product iw gasesf orm of virtual storage to 30 manage and eencseisoast | Fhe 2004
el ectrical system and enploy power |oag¢hleveling to. inprove transm ssion
arid generating utilization, and dynam c control for controlling 1line
frequency. kV\D.00/r697473 PCT/ CA0OQ/ 00488 11 FEB 2004 11 It _is, therefore, a
most pr ef 7 TEH 0 B C2B U R ths v dEngen; HTrsHY i2si® s iisble duelazs waresideptia)
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provi ding outlet hydrogen at an outlet pressure; (iii) nmeans for feeding
sai d source hydrogen T8 4"®onpr essor neans, (iv) means for feeding said
outl et hydrogen(do shjdlop@etuel (Wbkr GANE Olo PRANS hRirofkmt nkal IAG $RLbgeR! | to
provi de said hydrogen source when said outlet pressure fall to a sé ected
m ni num val ue; and 1Brogyfionureans;&ddi vati on means or operably activating

sai d ggntrol megns. faresal d.repleni shoent system may conprise wherein
sai d giaect rol yt ceﬁﬂg C@%%??’?é‘grag%i%) n@Sﬁﬁ&é%@@n%%én eﬁpggz?/a §47'8Y

outl et hydrogen conprdse@@e HRLHsC Said MyEFaR8e HredidisRiiasd 1 Laid hydicgen fuel
constituted by said cell and, optionally, wherein a hydrogen fuel

appl i ance appar at us BRpFEAInlP tdeEErBNan, efRra®! afnsr supilyl hrispeem fsemdsad

means (iv) conpri sesh%&ﬁh&l %&Hig’?mﬁ . means attachable to a vehicle to
provi de said outlet nhydrodgen as fuel t'o said vehicle. The invention in a

further brohcererspact hytrogendes! asenemeaik compriasei phetiyeof gedgraphicl oreber
corrpri]'sgif ng energ%;éth enerati.on meﬂns | i nked t.0.the user means _to provide

ener gy fr ORFE i Bﬁasr?%?’-ﬁfbé’l’f 12 lﬁaﬁ‘eo%l?é%i!di%SITﬁ@r‘éh@F@Vd ORIt ETBHP neans
i's preferaglyong of OF ofRe ek f&&o‘?;';%ér%h&is@’sh%b@ﬂ% n’;arl"iea?zﬁ%grq, BydAniagen for
use in relatively small local area’electricity distribution
semi-linked or detached residential dwelling wherein at least one of said geographic
zones has zone data control and supply means linked to said data collection, storage,
control and supply means as hereinbefore defined 1o said geographic zones.
20 The invention further provides a network as hereinbefore defined wherein each
of at least two of said geographic zones has zone data control and supply means, and a
building datz control and supply means linked to (i) said data collection, storage,
contro] and supply means, and (i1) each of at least two of said geographic zone data
control and supply means in an interconnected network, to determine, control and

25  supply hydrogen from said hydrogen production means to said geographic zones.
BRIEF DESCRIPTION OF THE DRAWINGS

In oraer that the invention may be better undersiood, preferred embodiments
30 will now be cescribed by way of example, only, wherein
Fig. 115 a scnematic block diagram of ohe embodiment according to the invention;
Fig. 1A, 1B and iC represent block diagrams of the data flow interrelationships between
the users anc controlier network of use in alternative embodiments according to the

mvention;



- netweorks, e.g. residences, apartnent conpl exes, comercial and industri al
‘buil dings or sites, or for feeding the auxiliary generated el ectridal FFB 2004
power back into a wide area electricity distribution netyefkaodbdess

nat i onaVO ®{641’%8 or provincial grids, 30 demand, when., 0 cﬁ(,)&ﬁlf/enti onal
electricity power supply is provided af peak periods The energy generation
means using hydrogen as a source of fuel can utilize direct energy

conver si gfy dayh 6RSk Sefnasf fiigheragliteserhipdinnmertordygriogeninereet |y to
electricity, and can_utilize indirect ener onversion devi as
gener at oF g Stiearbleakr Grgramt hoprRithce™No" %@?‘%’gg ?g a 5@%5@&83}1 gorfgﬁ ?EEE%?'QOM

" electricit n Il EreR iR aenedor ftihverdi®na conbusti bl e fuel
as in reéﬁsa%{ﬂ%’fﬁﬁ% lqﬁtgea F%E]é Cdgé%r%% etc. Accordingly, in a further. aspect,
the invemid on iprovéglesiosk engrgy df st cobweli o sneRiwodxa f eamiligyi ofi A
hydrogen fuel to a user CO%Si ng (a) 5(b) (c) 10(d) energy resource
neans: hyobegE hRGAILRS BHIRERTEYPD recei ve sai d energy from said energy
o Ce FEA SAIGRIER doHeh of Y camANBrdzRarh @€ ehy embydinagent tiomstat d

hydr ogen” “productton neans; and data collection, storage, control and
suppl y neaasdingnked ibeensand energy resource means, said hydrogen
productiqQn neans and, sai.d hydr Ny fuelk. r t-8nGst @optade of E@nt r 0]
and suppIFyS-kﬁl‘dlai%%ﬁ \‘Drcgma\gré%/%&%%[r]gg%:ch cﬁﬁigugﬁggﬂﬁ‘ﬁeaﬂs; I\9;}\/hérei n said
hydrogen f uel user nmeans conprises a plurality of geographic zones !5

| ocated W'thin: or associated with at |east .one building stri sel ected
f r omithe Kjgolips eonsémsaticngjoek diagremfolcen epPagdiment leﬂaﬁ W&Mé%ﬁ%ggee?mgﬁoppi ng
mal |, apartment, and |inked, . semiz/ i detashednes siselendrivetk: dnel | i ng
wher ei n apleig ‘P“gﬂ%‘ b&fwgeé}id@bgoéig‘g?lgpﬁﬁégd]z%ﬁes has zone data control and

suppl Y NMegRselniRketnd Qursahld ddnse likelpamst i on, storage, control and supply
means as herei nbefore defined to said geographic zones 20 The invention
farther provides a network as herei nbefore defined wherein each

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT ACCORDING

15 TO THE INVENTION
Fig. 1 represents an embodiment providing 2 broad aspect of the invention

having a hydrogen production source 10, supplied by energy source 12 which may be an

electricity generating power plant, or a natural gas, gasoline or methanol reforming plant

20  or combinations thereof. A control unit 14 and users 16 are suitably linked by hardware

input and output distribution conduits 18, 20, respgctivcly, and electrical data

) transmission lines 22. _ |
| Users 16 define demands for hydrogen transmitted by means of, for example (1)
use of a credit card, (i) use of a smart card, (iii) use of a voice activation system, (iv)
25  manual activation via front panel control, (v) use of a electronic. electric, or wireless
infrared data transmission system to register a hydrogen demand on the network. Upon
receipt of the demand, controller 14 determines the natures of the demand with respect
to the quantity of hydrogen requested, the time to deliver the hydrogen, the conditions
under which to deliver the hydrogen with respect to the 1emperature, pressure, punty
30 and the like 2nd the rate of delivery of hydrogen requested. Such initial definition of the
hydrogen demand may be performed by a single controller 14 as illustrated in this
embodiment or by a plurality of controllers 14 interconnected in a network, having 4
configuration in the form of, for example, a backbone (Fig. 1A), hub/star (Fig. 1B}, or

ring (Fig. 1C) in such a way as 10 permit intercommunication between all the users



- of at least two of said geographic zones has zone data control and supﬁl)é
“nmeans, and a building data control and supply means linked to (i) said! FFR 2004
dat a CO'\A}&'S@/J‘;&% storage, control and supply neans, and (lJciT)/cEﬁﬁdﬁclﬁf at
| east two OT 'sdl d geographic zone data_ control and supply neans 1n an
i nter connected network, to determine, ¢bntrol and 25 supply hydrogen from
sai d hydrogen production neans to sai d geographi c zones. BRI EF DESCRI PTI ON
OF THE DRAW NGSpbm rafkeilerig & hizimanlde codrrolntlidoder erenyindrethieed @i bilimyd exf stneqgy,
preferred enbodi nent s 30 wi || now be described by way of exanpl.e, only,
wher ei n FESPUTEES) 1t 0 diishatti 6 BEGEREF % ré’?ﬁ“ofes%% ‘é’n{vj}ﬁd?WQHPl RLBEE NG to
the inventj0mie Fhg nalurdef the pBRlr by{fbRPIRSERE 2 04indHidicRoRaERer 8, thieyglat a
flow interrelationships bet ween the users and controller network of use in
al t er nat i afeznerdycmhii mertvsilabbe onaliLmg pticest e indrerenttdfomergyROT/ ONBITO04SS8Ie WO

00/697773.13 Fig. 2.is a block di.agramof an.alternatijye enbodi nent
accor di ng‘hFG“?rﬁg r‘?%‘féﬁl“? BFeTatE ghe Ig%irggeg WBﬂec{jﬁ’%ﬁ?eésnlghow ng the ngj or

features of a bgsﬁ QE&th: fdthe HRIADT SHARNEr $¥ FhreRer OferdHifindsnHeNRatds agtdice of
a preferred enbodi nent” of the Invention, Flgl_. 4 is a |logic block diagram of
he

a cont r ol hyindzssupptycinmicaredsit Fodr e refwanke Thenbitid] ehegks ssdustedihpguirentt he
I nvention; Fig.5 i | ogi ¢ _bl ock di agram of the.co I r ne
embodi ment2yf %tfﬁge E%%Pg?ﬂgsoé'é%eo?ﬁf’n/g '{Sg C?Haetefj r?é%anctmlyoﬁ%téqgfa .chgixgnfggp%ég%i c
bl ock di agy@Bp&f oftaGelownbiiReking ondr ok dresmt of dnbzyCedsumiptipn ogTBemintiali g

5, 10 Fig.” 7 s a schematic block di agram of an enbodi nent of the invention
r epr esent chegks ifurther nedlode BASRERRE BEWKeRIPCRSIITGERMERS T8F SErye thealfragsnur t her

ENECD! NENT REORI S B RF R0 De et N e PRERbERED BvbicD NENT
ACCORDI NG TO THE et AMENTION! dEtlegminks frRngiEEO S ahhwdrbga preducipg ovirde ng. a
broad aspect of the invention A

the hydrogen demand by users 16, and the nawure and availabiiity of the energy sources

12 on the network, controller 14 then initiates the staning sequence for hydrogen

15 producing source(s) 10 tc meet the demands of users 16 subject to the availability of
energy resource(s) 12 at the lowest possible cost. Controlier 14 secures energy from
source(s) 12 at a preferred cost 1o user 16 to permit hydrogen to flow through conduits
20. Energy is consumed by unit 10 in the generation of hydrogen which are supphed to
users 16 along conduits 20.

20 Any incorrect noted status in any of the operational parameters noted above or in
the quality/purity of the product gases will result in controller 14 to alter or interrupt the
operation of hydrogen source 10 unil an appropriate status has been reached.
Controller 14 also can modulate on or off a plurality of hydrogen producing sources on
the network to meet the demands of users 16 so as to successfully complete the

25  hydrogen demand of users 16 to provide the minimum quantity of hydrogen at the
minimum rate of delivery over the minimum amount of time as specified at the
minimum purity at the minimum cost to the user. ,

Upon receiving notification from users 16 that their requirements have been
successfully met, controller 14 instructs hydrogen producing source 10 10 cease

30  operation and informs energy source(s) 12 of the revised change in electrical demand

With reference also to Fig 1A. which illustrates the data flow relationship
berween a plurality of users 16 along conduit 22 Linking hydrogen production means 10
users 16 and 1o energy source 12 under the direction of controlier 14. Fig. 1A defines a

“hackbone” for the communication of data from controller 14 1o each of said users 16




- having a hydrogen production source 10, supplied by energy source 12 which
"may be an electricity generating power plant, or a natural gas, gaﬁfkkngA

or nethanol reform ng plant 20 or conbinations thereof. A tr
and useP® ®PE9%Pe suitably |inked by hardware input and o'ffﬁof?r(w%})%‘??i buti on

conduits 18, 20, respectively, and eldétrical data transmission |ines 22.
Users 16 define denmands for hydrogen transmtted by neans of, for exanple

(i) use of agesdid eGBbdlmehis of W8 EnRirefatpNBIcwERl hers( 16 lahd wsatrofieral4/oi ce
activation system (iv 25 manual activation via front panel contr (v)

use of aarelsbownaaiz staehelotn Fag. B andriel Bas 1§ S caP0oeRmPIPRERTS RS YN

systemtg reqgiste hydr d : : ind &RSicRmeaf the
demand, @6?@58?% é{ﬂ/‘%ﬂ@%g{@?ﬁg%gﬁe@g@epﬁ%{%&%ﬁ%&ﬁﬁﬁﬁg nétwn%n%vi th Or ese pect to
t he quantdriye féwhyidraecnakgpiektest ndibeid Figel toovdel | ver the hydrogen, the
conditions under which to deliver the hydrogen with ect t

, res t he
tenpefature, Pridseaiersncenew 1g Fi Zaif anHAfiajoeRes ARS8 e rédB?crg’éf!iW/g}y of
hydr ogen_r.equest j.ni L ef lni i f dgen Hengidedray be
per f or ms&eff)rgn%\e @fiﬁ%l‘zgﬁggmeﬂowﬂg Tﬂﬁgégéﬂslgg@%raaéée?ﬁdq n th?cgggeéanjggi ent or
by a pl ubgld piradfiy @@nhdiolduer sietdolystrar donndectibe contrel ofecamralier HAvilieq a
configuration in the fornj)of, for exanple, a backbone (Fig. 1 A, hub/star
(Fig. 1 Becrig! enefRgsqume?d C) in such a way as to pernit

i nt er communi ca{j 6 208 e5SeBrR0Mwdrk KEFI0D WOIDRAGET73 14
PCT/ CAO0/ 0048 E%ﬁgﬁggéﬁﬁﬁ\%eﬁgag&%mnb, %ogﬁ%r ol | err 14 determ nes the

avai habi lhatiyec0f eneslgy of eswdioges 2| genevdhing helectrolysqrnt &Y cepmigeitddiCwi t h
respect to the anount qf _ener avaj l.able, the nat.ure a]

avai | abl eoTemeNEInge!Say &t HI5FH g%/‘g/"eo‘?r bﬂ@“eﬁfé’%‘{; or ¢ a‘élctey%ée)’jag%p %'e%gérégg/casour ce
avai | abl eene;&b‘?s 5%%&,&?1‘&&%5 R8by [2GH QRESH dShar@N&dovd@dd eoamieesely ffiento 5

the energy required to generaté the hydrogen denanded by users 16 Ugon
recei pt qfowehgridsname 22cmden bk lcontrolof cantieder totead SPRRISS NETOGEALRHOUBR 4 |

hydr ogen produci hg source(s 0.,on the ne rk. 1AL Sidmcl ude
the curr ér?f‘g”‘ést 2 3% ué?rsﬁﬁe ﬁ)‘.\@’ékf%gaé‘rq %Ugt]f?}cég\@rsolﬁg JEEE%WC# ‘?gotrg]ggggp;ci ty,

rat ed scapagi hy 4nd RepdsiRieshyslrRabe foé qlinanen: guaribdidiyg sawd:onhesqumeiunt  of
energy consunption. The initial 10 checks further incl uge noni tlprgn%rof t he
process poenredeerd fushersefeats RUYHIOMGH g Eqursr SEGHICAY TEEUPCE8aAd S ocess

valve and, el ectr{Galantii GlqSitéd UShe time of commencement, duration and electric

power levels 10 2 cell are also controlled by central controller 14. Information as 1o

volume of hvdrogen fuel container, hydrogen pressure therein and rate of pressure

20  change on refurbishment are measured in real-time. Controller 14 further comprises

data storage means from which information may be taken and read or added. Iteration

) and algorithmic treatment of real time and stored data can be made and appropriate
process control can be realized by acting on such daia in real time.

With reference to Fig. 2 in more detail, user 16 defines 2 demand for hydrogen

25  and may transmit the demand by (i) use of a credn card, (ii) use of a smart card, (111} use

of a voice activation system, (iv) manual activation via front panel control, (v) use of an

electronic, electric, or wireless infrared data transmission system 10 register a hydrogen

demand on the nerwork.

Upon receipt of the demand, nerwork controller 14 determines the nature of the

30  demand with respect to the quantity of hydrogen requested, the time 10 deliver the

hvdrogen, the conditions under which to deliver the hydrogen with respect 10

temperature. pressure, purity and the like, and the rale of delivery of hydrogen

requested Such initial definition of the hydrogen demand may be performed by a single

controller 14 as illustrated in this embodimem or by a plurality of controliers 14



~ After controller 14 determnes the initial status of hydrogen producing
‘'source 10. the hydrogen demand by users 16, and the nature and 11 FFB 2004
avai | abi wq%‘] 6(31‘_ 3,t he energy sources 12 on the network, controller 14 then
initiates tHe4tarting sequence for hydrogen 15 produci ng E68<c0@P480 ¢ o
meet the demands of users 16 subject tdéthe availability of energy
resource(s) 12 at the |l owest possible cost. Controller 14 secures energy

from souimedcspnctiedaforaxpmpleein’ £eh P&t BRI net &t AnPeEHR A YISO BLM O
flow through conduits . 20. Energy is consuned by unit 10 in the generation

of hydr ogénaMAsdf PaTR! JugpeEgnication bepegen 6l sbumedlecohdéiui ts 20. 20 Any

i ncorrect noted t i of the operational .paraneters noted, above or
in the quality/ l??ji t%e}gp C?Pféepé% & %ggrggervﬁﬁl d&%@i‘lp?s i"ihe pad"ﬁf]?%‘ll'fyero 14 to
alter or kektefcal@ierdhesorp@rzztioalhien it hy Qs hesRE With kSpdttid kheddmount of
appropriate status has been reached. Controller 14 also can nodul ate on or

of f a Dl uFBITEY ¢Valabisy dheorpdire Bf drure e aveliziesn opgard e cursenioinid yadtageahet he

demands of:_us 8. uccessfuld onpl ete the 25 h gen demand
of users S’SH‘ t%ragﬁ%‘s}}dgf eénfgrrf%i‘ ?r}ﬁem%(ﬂ’ﬁa%t%f??’%? Wﬁyosé’gﬁcea?f%{%é%‘ rlrF%PWﬁm
rate of delityeey ievenerthsl dtatiicd)MnarBuUBid ebmpire® 18§ SPREi fdvwwd Algulrb® 1o
mnimmpurity at the mninmumcost to the user. Upon receiving notification

from user §311"6a‘fﬁ}éﬁ hydregen qeEBnAsEeRsess h%tve been successfully net, _
controller 14 imgtbU&t S| AVHRRGC Ye S B Ssgé(jﬁgeoﬁoaﬂt Onr?fiig %&& r;ﬁ%g?& ation

and infornms energy source(s) 12 of the revis change i mand
Wt h lef eentelyatrsutas($Fil§ dn the netwarh. iTHeusitinhtkesks haclhlaie ahé lcowent starus

rel ationship between a plyrali of users 16, al ong conduit 22 1inkipg
hydr ogen B ﬁtﬁﬂ: f‘?ﬁfr’“ﬁ@‘é’ﬁg %0’5"- Ei&éﬁ%g PG A 6F EARIFGY 1S BiRdREe %fQE%PP% he
directiony | [ ef TR " o .
conmmuni catkiggﬁﬁg@taggﬂgh??rr %%mggﬁtgrrg ﬂr&lﬂgé:tgé‘%a%ﬁéﬁw‘g%?d -Etg{a;rén%g%ks
00/ 69773 f5tiier 1B 2@OMorRETIITAL Of QR4BBarAintersnfat staempoelearolysertd) ltthend

interrelation between users 16 and controllgr é4 a][ie.ahomn %a.%igrlhub
in Fig. 18 BHYCYA EgeTReRYFRIessHit 20KGisAd crBRYe Harif deyels, cleetigbhus,
star/ hebs comihityi ROH B8R eArSRAROT Prbleds TAVCHILIELA:A sHRWRLKLNT_envi r onment
for the flow and interchange of data as noted in Fig. | above. 5 Wth

ref erence now tdieFj gpnipliei d4aderminogyons inunhettaias deplecmolyests)i Bed 1 t h
ng?gggﬁ? htbrgr(«)o%?rg g%ﬂ?ﬁ%ﬁ&& ]Cganléi He n]a‘t’ureu 5 eisxr'ai:llz;(\sbiﬂte)]c ci)ﬂge %le%?rrirc%?gogr%s on
the network, controller 14 then initiates the starting sequence for electrolyser(s) 10 10
meet the demands of users 16 subject to the availability of electrical energy resource(s)
20 22 atthe lowest possible cost.
Controller 14 secures a quantity of electrical energy from the electrical source(s)
) 22 at the most preferred cost to user 16 to permit hydrogen to flow down conduits 20.
Power is then applied to hydrogen producing electrolyser appliances 10 and the
aforesaid process parameters monitored and controlled in such a fashion as to permit
25 safe operation of hydrogen producing elecirolyser appliances 10 for the generation of
hydrogen supplied to users 16 along conduits 200 Oxygen may be, optionally, provided
to users 20 or other users (not shown) by conduits (not shown).
Any incorrect noted status in any of the operational parameters noted above or in
the quantity/purity of the product gases causes controlier 14 to alter or interrupt the
30 operauon of electrolyser 10 untl an appropriate status has been reached. Controller 14
2iso can modulate one or a plurality of electrolysers on the network to meet the demands
of users 16 so as to successfully complete the hydrogen demand by providing the
minimum quamity of hydrogen at the minimum rate of delivery over the mimimum

amount of time as specified at the minimum purity at the minimum cost to user 16




by a:plurality of individual electrolysers 10 under the control of
controller 14, from electrical energy source 22 Fig ?thus shows generadfpyn

as 200, a8 ¢5ReL9Y network according to the invention 10 katiogoc@opssural ity
of hydrogen tuel generating electrolysers 10 connected to corresponding
user facilities, above or bel ow gr ound ‘or vehicle stor age 16. Electrical
energy is provided to cells 10 by lead 18 on denmand, individually or

col l ectively fupam repeiviip gsifidasion rie@n A&etsnd@rtht heic onquicimatts dove betth er 14,
and supplies hydrogen through. conduits_ 20 i}o IZJ ei 16. Control.and supply
cont r ol | &¥CCEsSyb diigie SONHPIT Nt i 1BFHTYF b rRlefE O ’éFrlé ‘?S)‘an%f’—aa%e??ﬂf"étﬂw £?9 es 16,

as the fueh heaul oAk dNdulRagnGrehd Halk@Bhin8AH £18&rical (Gemianal | er 14
further effects activation of the required elecfrical feed to cell 10 for

hydr ogen genervdih orferscy eoligr @dthisTHeWS ey B¢m coroiéing dprdiie Invaben Fisivand
electric power leyels to a cell are also.,controlled optroller
14. | nf orfat? a%@%ﬁd‘av\%l OIS G eﬁo ?Ngléﬁh EeivAS %é?fc‘%hmy@%%eg‘nﬂp% essure
therei n addsah@s@fe Pr 985 HrBugd cEhAN0Ue4 QD doaipiskirsiureGonasresspe asiufeeds i n
real -time Controller 14 further conprises data storage neans f[ m, whi ch

i nf or mat icompresyedoautieakedrogendhradh @ndeidd8 o vier df at PEFSUTaRY SXETH *?‘F%ﬁ? c
treatnment of .real ti ngl. st ared~gat NdeAPPLAPT i o Process
cont rol (?a\r'le}lﬂ)cée ?Q%%F%H%b@tlgéﬁongcglﬁIgugﬁrﬁ%’gﬁ'gggﬁ%}l geﬁg et i%)ng V\i’t h roef erence
to Fig. Zgnftom&rna detail, user 16 defines a demand for hydrogen 25 and nay
transmt the demand by (iz use of_a credit card, éji it) use,of a smart, card,
(iiiyOuse of Witbatizeenaeeisoapwon Hgst énqain phhydrgsn Melst #P9 SERSACHI W r ont
panel contro % & ' LE6L dabr inBlit Mbin&lsess ¢ nfriar ed
data tran¥nt lgﬁsol“ésn&)%aég‘t%%etcgﬁtg ce)lg%rg?g?@gl) %Sd]%ogerf ade]rr%g%td_ on the networ k.
Upon receinpli: Mty tildusicanigst osd wordsec dindlr mdeberusg ibtarpdies uidiesteragtir e of
the 30 demand with respect.to th uantity of dr.ogen . uest ed e tinme
to del i velecHitgs aypiaplgglene! ctfff\éacﬁi’ﬁﬁiﬂf Fdﬁ@”h%@éﬁge%’@ﬁ’ ?‘@’iég i VR P%we&h
hydrogen LR b JEARChEk it Cuti REGSS b RiputPpéiidryscanek. t The HEGS and
the rate éé\df,!; gé?ﬁg;ﬁg 8%’%}13;1& oge% requlested. Sugh_ ?H?\i tial definition of the
hydr agen clenmiiers dayebs; the ifiegnmpcbiblye dais andjtrensrgionisrdstd @pnd 403du1s142068 r at ed
in this enbodi t or.by a pluraljty.of .confr rs . 11eVO

00/ 69773 PERTAGOFOIBECEE nt“@ﬂ’c@ﬁnaé‘gf)gac%e%%%ée[?()aarr%' é?lllﬂtrgﬁgﬁ“ hu_fbstear
"backboneig orpais i al6O Bk @aHs RGN i it Cdmbodimenys, der egamplenrivia wireless

i nt erconmuni cati on between all controllers 14.
transmission, via radio, infrared, satellite or optical means from HFGS slave controller
40 to master nerwork controlier 48 and onto control network hub 50.
20 In rea! time, or at some later time as desired by users 16, the status of the energy
source 52 as 1o the type of power avaitable, amount of power available, instantaneous
] and trend of power usage, instantaneous demand and predicted demand, nature and type
of peak load demands and reserve capacity and percentage utilization of energy source
assets can be transmitted in a similar fashion as described herein above along data
25  conduit 54 to control network hub 50.

In real time. or at some later time as desired by users 16, control network hub 30
analyses the status and needs of the users via master network controller 48 and the status
of energy sources 52 and provides an optimized aigorithm to meet the needs of the
users, while providing plant load shifting, plant operation scheduling, "plant

30  outage/maintenance, all at a documented minimal acceptable cost 10 the user. Energy
sources 52 can access the status of the network and transmit data along data conduit 56
by means as described above 1o an administrative center 58 where data analysis of asset
utilization, costing, and the like, can be performed and dynamiczlly linked back to

control network hub 50, which manages both users 16 demand and sources 52 supply




" Upon recei pt of the demand, controller 14 determ nes the availability of

el ectrical energy resources 22 to which it is interconnected with reddeeft§ 20
to the svwoamdorf 5 energy avail able, the nature of the pewaicaeaichgbl e, in
regard to current and voltage, the ting availability of the energy, the

type of electrical energy source available, the unit price per increnent

of electrical _energy and conpares this to the power required to generate

t he hydrB’bSH”r(S‘ézr‘?arfgéﬁo’by SELERY brETierCBRtRaY PR iPresant ar YHEILSJOEBIAASHBSIE he

stat us Oherdbokk ﬂya{s@]g%nnagmm}nlgnd 10valast il ¥§&¥an§9%5ﬁelg3?r)es%%tigp HEJ??

network. The initial checks irclude the current status t hydr ogen

source, Y8.48Wrcss 5% ardeirmiasHelvy cemased wasac imaynteim netwokcechygr ogen of a

known quantity: f or- n . unt of electrical consunptiaqn. The ipitial
checks  furt hopth g‘%‘f’%&% g or i e 8?°‘¥%§hepﬁo§&%§§mﬁa‘rsa‘g5f ety & he ¢ | ng
el ecty ol ysea() ofltBe sypiéh ak B vRS1E | 14l i@rﬁigt@ﬂuets?%%aetewc%mrar ﬁ:%%iljglﬁo-mﬁ{m' yte
and catholyte liquid |levels, electrical bus 5 continuity, K

concent r ¥h¢T6IT anlasigiloblegs diatram e theekertrali prafraswiof anes¢rabodimeAf pérthe
controll g}r 1&:43%%&55@10%? ir&%ﬁtihz@'&h@ . status of electrolyser(s) 10, the

hydr ogen “dermmand by “user's ang THE “Mature and avail abil i ty of the

el ectri chl;s SOQbfPsessdt stdrmress@iayor k-, controller 14 then initiates the
starting_sequence for electrolyser(s) 10 to neet the demands of users 16
subj ect T thECRPESPABIINATGSSHFE el ectrical energy resource(s) 20 22 at the
| owegdt pPESi-bhﬁeﬁQ&t et rol ler 14 secures a quantity of electrical energy
fromthe &l ectrical source(s) 22 at the nobst preferred cost to user 16 to
perm t hPdsog&ankt fulifgressudown conduits 20. Power is then applied to

hydr ogeg_,} Er oduci ng el ectrol yser appliances 10 and the aforesaid process
par anet ORI e 8V BALIRER2P8) | ed in such a fashion as to permt 25 safe

oper at i ongf_ Mﬁ@@%qug{&g}ggepgxgsﬁg’ Eu% yser appliances 10 for the

generati on of rogen sup d to users 16 along conduits 20. Oxygen nay
be, optibpald Minpmauiatiedablt aclisiquri 20elor ot her users (not shown) by
condyjts (not shown). Any ipcorrect poteq status in any of the operational
par a]rLTHeters no{“ea’oéﬂo%?}%ﬂ’%g-iﬂSh?‘ﬁ’ét}heu 9897"@?3‘??‘ off the irerPPbBRet 2y d¥es

causes cgat sk, 1dpbR M Star®up] @El@ﬁrou?éncmé‘s hgé)rogpr?rg@.% iZ0MNoffe output |
el ectrolyser 10 until an appropriate status has been réached. Controller 14 |

al so canPigdt.dtve. o mrendupt @f ak¢h pressurel ot rsobsgd ao snasialath ehmeparetida t o
e e T e I A% 98 0l B TSR P BB B o9
of deli visvyl pBVES, Fihea MaviprasbuireddTBiniis QéndratB® 2A8 aSPIRRI {Hudbvdt sERnkd Ri Mum
purt ‘5.3’ a%olltor\;%d.mI?Ilhrgucmtgtgsptrestsgre?%ig, i]§6§rez\1/t\g 8‘121/1 %81_7,7tgen a further comparison 1s

made. If the output pressure, Puo, 1s greater than Pys, the minimum input pressure 1o

the start compressor, the latter begins a stan sequence. If the output pressure is jess than

some minimum value, Py, then stari compressor remains at idle (stopped) until such

time as the magnitude of Puo exceeds Pys 10 begin compressor operation.

25 Upon starting the compressor, the hydrogen gas is compressed in one or more
stages 10 reach an output pressure, Pc, from the exit of the compressor. If the output
pressure, Pc, exceeds a safety threshold, Pyo, then operation of the compressor is
terminated. If the output, Pc, is less than some desired minimum, Puno - AP, the
compressor runs to supply and discharge hydrogen.

30 Fig 6 comprises a block diagram of the hydrogen fuel replenishment apparatus
shown generaliy as 600 used to supply hydrogen and/or oxygen gas at a minimum
desired pressure. Apparatus 600 includes a rectifier 210 10 conver an a.c. signa! input
to a desired d ¢ signal output, a bus bar 212, electrotytic cell(s) 10. means of measuring

oxygen 214 and hydrogen 216 pressure in conduits 218 and 220. respectively. valve



17 11 FEB 2004 PCT/ CA00/ 00488 Upon receiving notification fromusers 16
that their requirenents have been successfully net, controller 14 11FEB 7004
|nstruct% el ectrol yser(s) 10 to cease operation and |nforl{f§r,gk@mdagg:al
energy s Brogéf"g? 22 of the revised change in electrical demand Wth
reference to Fig. 3, this shows a systé according to the invention shown
5 generally as 300 having an el ectrolyser cell 10 which produces source

hydr ogen raéang fodeshi&iinprBs SlvheoPoxf@a 131 antyhydrogmhiul4, Zésm&uno&iﬂpmebsor 26
Conpressor 24 feeds conpressed outlet hydrogen throu Elﬁ dU|t IﬁB ig
16 at pr SeesEIPIUmeRk ApITeles 22640 @swisHieeTed AR el BSOS £RIflg) Gl |

10, conprg. 6 Jenked to a controller 14. 10 Wth.
P QlitaB A6 %ﬁ?droviﬂ, 2R 198

ref erence’ a pair of hydrogen fuell er and generator,

with or withdug Staabagﬁ;prshamrmmﬂm |deagsarh HEGEY cdld blcrtécﬁs’lR@SS d&lpani nput

from users 16. This | cI ude ,at | east, one of. us % %gs
L sta u off p?

user PuelPiaR}&aALBP-gEH %’rzlsﬂtﬁi/”z?b estatalt FRNAIOnRYFREBMEE e uel

avai | abl &;if, 3 f aChlebduYe a8¥ableaRbAIbIOPUY tROWRIm inkiMars of sdfaput
power , s%é%r&s ﬁaynﬁg&e)rrrg%ﬁ%t %’[Fel za% |aon of in ljt power source. The HEGS 15

cont rol | enaug@uwreni dnd tdimge ip@gern) taye winsmiige dp@g ealtibuy batshli2t remRiTectdigf a.

al ong co Its 42 via no i neces peat er
46 to a rralzét‘é’reﬁ‘éf%"r’?( Cﬁgﬁt ﬁig‘rt efé)plfﬁiog ?’ra ang E&'ﬁ?@ﬁg%&t ?Jeué&e
ot her e”bé?élﬂtx‘@{ﬁssnakfe_%ia@é B reeledtiSlynd ERNSSH wttﬁi &i&snm;nsamo dgccmrmsmdloé
infrared, satellite or optical neans from HFGS sl%e control.ler b

eal

mast 60 newsier kll@ﬁmwféﬂilﬂéﬁ OﬁB)’CHﬁQCTbSﬁS@“é(S’iWE%H 2348 o tTNG P Y BLTbEB 0 ”ﬁﬁsﬂoﬁle
time, or s%%ﬁig@n&ﬁ; in ngr?‘ PFe?ﬂer%e'dﬁ@Q H‘l@mié@%x%@@ﬁ pes@ire LIS

ener gy as' to power avall ab amount of povver
avai | abl ez dnﬂsina@taaa&@@emralr@ytge]epd:snfre p'm/\mndmimcgeof batktramtsareecliee Phand
and predi ct ed demand, nature and ty peak | oca emang_? and resgrve

capacity &iwilaply éb‘hthé(ééoﬁﬁi’l%Szléttirﬁa‘ﬁpe‘f‘e%ﬁ@rnéycoé‘e'ﬂl‘f @ B e
transm L ednils i Bhdrdpr 880! P 85 APl BRE (Hoird) AbGioReR ppaGuatia 25

condui t ST 0 €o inreal tine, or at some lLater tine
as desy r ecorisol Uslee 2246 In cm;reoénmelfwb&ckrohmlg cBliXs) Hhahy seadvierevel phthgcelingd

needs of the users vi S net r ol g an S f
energy soff (‘:}éf'sc”SZeﬁrfbdaepE;v' \A%Hﬁerc]rfvze (ﬁ’“él"@é’(‘ff’ﬁen gdg’hﬁ tatrf@tﬁg&ﬁtggds of
the userg, mhé)rﬁrd?fepﬁﬁg'tﬂﬂrd%@é"at chtpsl siRkf fol Vafue JB4avotfaciiem@thieanpply of
schedul i ng, 'plant 30 outage/ mai ntenance, all at a docunented m ni nal

accept abl bydroger tral/ohexygsegas Ersemgydesired pressure.
With reference now 1o Fig. 7 users 716 are defined as being at least one

20  geographic zone 718 within a building whose tenancy may be residential, as 1n an

apartment, semi-attached, detached dwelling, and the like, or industrial/commercial, as

J in an office, plant, mall, factory, warehouse, and the like, and which defines a demand

for hydrogen. Such user 716 may transmit its demand by (1) use of a credit card, (1)

use of a smart card, or (iii) use of an electronic, electric, or wireless data transmission, to

25  register a hydrogen demand to a zone controller 720 exemplifying zone data control and
supply means.

Upon receipt of the demand, zone controller 720 determines the nature of the
demand with respect to the gquantity of hydrogen requested, the time io deliver the
hydrogen, the conditions under which 1o deliver the hydrogen with respect to

30  temperature, pressure, purity and the like. the end utlization purpose of the hydrogen,
and the rate of delivery of the hydrogen requested. Such initial definition of this
hydrogen demand may be performed by a single or a plurality of zone coniroller(s) 720
interconnected in 2 network configured as a “hub”, “star”,- “ring” or “backbone” as

exemplified in Figs. 1A-1C, in such a way as 10 permil intercommunication between all




sources 52 can access the status of the network and transnit data al ong
data conduit 56 by neans as described above to an admnistrative ce

wher e da is of asset utilization, costing, and th 559 2004
perfor mﬁ%ﬁa}gﬁamcal ly I'inked back t control network E]\)dg‘ é%oom%?)ﬁ

manages both users 16 demand and sources 52 supply in 11 FEB 2004 WO

00/ 69773 1% PCT/ CA00/ 00488 an optim zed fashion. Security barrier 60 nmay be
present aromzeliestd2f seatungrsnirellarii2] exempbfkng e berldingedatonfd demtdl abprly and
privil egeq}egg;gl axghange flow to respective users 16, sources 52 and

admi ni strative centers 58 so as to maintain network security. Wth

reference to Filgporbrechips of himngerhingl bogintt exmtoliet 731 efsn afié @elidtR dfechbe 5
operation of the Séstem as a whole, and in Fig. 6 the specific cell control

| oop, sub%fﬁrff“ef%\ﬁ Q.1 @nfrakgr #ﬂmnem%awﬁ@rhtx REalE BRATEY FesPrGEF A#n of
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one erpodkogbiels bR 78S BRAESE 08 48y RABK DR WS

| ow pr esstrna,col?h@ted Withkrefpetd topthe il oPenerfd e6silibee, 3hd halredede pana;
PM, M- Maxinum al |l onabl e cel|l pressure; and LL - M ninmm allowabl e cell

i quid | ededilable the tisy avallability of Eiegetsrandiie tynfeol BRAT8Y SPYIRE divaidibhin Bt t he
control p I r at es
hydr ogen é‘gg glgkspgfrémg%ﬁ%ﬁ!t% g’%ﬁégg&?gg%ﬂ%lsmﬁééﬁgeg%" re%ﬁl‘rl::suc g%%ggssure,
PHO is usladertangymdaltmeeoﬁ trerppsrnetd ovellable, thesirar pric@pprms&mem bf ey i s

| ess an sone nmni num pressure rel.ated to the || | evel 1 . a
| ow pﬁgss&f‘ COMRRLES (S I ThESAF'GY TERHITeS ‘Blgaﬁl&fa‘&ﬁ'ﬂﬁ %}%ﬂg%féﬁ%@sd E% agd‘”“s

fol I owed K %ﬁ YiniRbgssyge, PHO, is greater than PLL, then a further
Jorrparlson]Pts?ngs i I} the output pressure, PHO, is greater than PM5, the

m ni mum i nput piEsstEcept oftmrdenﬁharmetwonwcember 14 Iﬁmﬂeatdttermbegitiwssmust art
sequence. out put  pressure | BS t han val ue t hen

If th
S o sl A Pr e Ree = (D B Aot FOBEeck] HEhAE v urrent

magni t ude sof,PHP 18X GRS EEMBUER, q;?'e%dﬁta(’g@rﬁﬁ%ree&s%te@&%b@&ﬂyor}atea&alﬂﬁgfy 1o
starting the conpressor, the hydrogen gas is conpressed In one or nore
15 produce hydrogen of a known quantity for a know amcunt of energy consumption and

monitoring of the process parameters for starting the hydrogen production source(s),
process valves and electrical switch status network controller 14 then initiates the
starting sequence for hydrogen producing source(s) 10 1o meet the demands of users 716
and subsequent zones 718 subject to the availability of energy resource(s) 12 at the
20  lowest possible cost.
Nerwork controller 14 secures a quantity of energy from energy source(s) 12 at
the most preferred cost 10 user 718 and updates unit controller 721 and zone controller
720 to permit hydrogen to flow through conduits 724. Energy is then consumed from
energy source 12 to produce hydrogen via hydrogen production source(s) 10 for the
25  generation of hydrogen and oxygen gases which are supplied to the users through units
716 and 718 zones.
Hydrogen flowing in conduit 724 to unit 716 is monitored by unit controller 721
which further controls the distribution of hydrogen within unit 716. Hydrogen may fiow
SO as to enter storage unit 726 for later use by a zone 718, and may flow along condun
30 728 to a direct conversion device 730 for conversion of hydrogen into electricity via a
fuel cell and the like (ot shown) for a further central distribution within unit 716 h
may further be converted into heat and/or electricity by an indirect conversion device

732, such as a boiler, furnace, steam generator, turbine and the like for further central



- stages to reach an output pressure, Pc, fromthe exit of the conpressor. If
‘the output pressure, Pc, exceeds a safety threshold, PMO, then operat|iiopeg 7004
of t.he conpressor is termnated. If the output, Pc, is |§é—?;ct Bﬂﬁ'ﬂﬁﬁm
desiredA WG, Piro - LP, the conpressor runs to supply and di sc ar ge
hydrogen. 30 Fig 6 conprises a bl ock cﬁ’agr am of the hydrogen fuel
repl eni shnent apparatus shown generally as 600 used to supply hydrogen
and/ or 0xaesLERSwRhindunTi N dAHYN mee B ITeAhT RESddr fonAppraduat T8 60€ktiynicl aides a
rectifier 210 to convert an a,c. signal input to a desired d ¢ signal

out put, @mudlbar 212, electrolytic cell(s) 10. means of measuring oxygen
214 and hydro r Ee . >0 R6lEI n hesResd bvelyy val ve
G0 007 607ys 16 SHrORPEES R TE L UAOTI b SR RIG RS ManRR byt he flow
of oxygepoR2@iant lhydnogendd2d72G espectd wwitnlleaids alongrasce syy F’?’]‘gt“rhhﬂbnt

controller 226 to ensure desired operation of elect 1c eell ith
sui t abl e%ﬂF%FﬁtcogHBEdE%\ﬂ‘SHl QP%OMC’%“@?&@”&PEQf:‘%rr%r%régén ‘éﬁg!rno{ég)slg I oVWVI
di agram Bparg 68 685l 1oRh0sk dectFI38: oBind HRAMA0T0RV@Ebn Feaikt within pet T8 er 210

establishes a safe condition by exam ning the status of plant alarm 228
Wi th respectonversprresisuelectsinity droveal viearfurnace. siave apA dhedikgr (90] Hdvat es a safe

status, current d.vol t age ower) ,are t ) r 212
fromrectifier?® Z%%ﬁhfbergﬁ%éﬁrgi %V%rkc%qrﬁtroﬁg{q%%%ﬂ%&hagépggﬁcﬁgg% ?g‘%’%{)&a

sui t abl e gk antib WL IcAGe i SQUIGEh carcbeitsaliyed Sot@keriuph 462 T4 A2dso as

el ectrolytic cell(s) 10 with the resultant deconposition of. 10 water into
the pboducherive digatlycogenntak whele GRINFEAOYHEO hTHEZeIOFEF YABIN B EP%Shor t ed
al ong conduit 218 in i ch en ess 214 j :

or esaur o s o7 gp sk yshr o ERPRERT R T S (ERRAPENIHEER: o
of back pirepskres\el ¥& R2@rect B dtiryet Mbeohyasiogeavigasasi ottt amsporlt ed

al ong conduit 220 in which neans 216 nonitors hydrogen pressure, PH, at
any ti me,urdatthediieester of 2anpdPugRIRT de@ssure via 15 control valve 224. in the
operation of electrolyti : : Ooiddgbeseldr inon the
oxygen si de, L’S‘,n Y ant Ttetﬁ{eg%%ﬁ%ﬁ§%nea]rﬁ(}eovftg:%e%?\é??‘h%taﬁg/%%ggﬁqic} %Ie, LH, are

det eqted thyi quabity/pannt bblthepr@R6t tgasesr ovll desalt dontetebrisicgriat!ler ol habe 224

to facilitate_the_supply of hydr n and/ or. ox a - L ed
e esour o copoHer 52 BB s ootk 46 o ELPL A O fler o S iReE 0,
| east onesq20(PeRERPL KRB SV ithlSdibidAi ddnerivh| ddiviegs WSS 21 BhAIT@) urey be

residential, as in an .
an appropriate status has been reached. Controllers 14, 721 and 734 also can act 10

modulate one or 2 plurality of hydrogen producing sources on the network to meet the

20  demands of users 716, 718 so as to successfully complete the hydrogen demand of users
716, 718 1o provide the minimum quantity of hydrogen at the minimum rate of delivery
over the minimum amount of time as specified at the minimum purity at the minimum
cost to users 716, 718, and optionally, schedules hydrogen demand.

Upon receiving notification from users 716, 718 that their requirements have

12
h

been successfully met, controllers 14, 721 and 720 instruct hydrogen producing sources
10, 744 to cease operation and informs energy sources 12 of the revised change in
energy demand and, optionally, schedules hydrogen demand.

Line 746 denotes the direct energy source for self-comained individual zone
electrolyser.
30 Although this disclosure has described and illustrated cerain preferred
embodiments of the invention, it is to be understood that the invention. is not restricted
to those particular embodiments. Rather. the invention includes all embodiments which
are functional or mechanical equivalence of the specific embodiments and features that

have been described and illustrated.




apartnment, sem -attached, detached dwelling, and the like, or

i ndustrial/comercial, as in an office, plant, mall, factory, warehouse,
and the |ike, and which defines a denmand for hydrogen. Such user 7h6FEﬂQW4
transmt its demand by (i) use of a credit card, (ii) wuse of a smart card,
or (iii) use of an electronic, electrﬂ@; or wireless data transm ssion, to
25 register a hydrogen demand to a zone controller 720 exenplifying zone
dat a and supply neans. Upon receipt of the demand, zone controller
720 determnes the nature of the denmand with respect to the quantity of
hydrogen requested, the tine to deliver the hydrogen, the conditions under
whi ch Lo deAnemsrgy Bistribution aefwvolk témpesipect to 30 tenperature, pressure,
purity and the like. the end utilization purpose of the hydrogen, and the
rate of delivery of the hydrogen requested. Such initial definition of this
hydr ogen déefhnd %i%ﬂswedwﬂmewwoacwgpétw squrest ofre¢qtriy crergone

“ing” or “BhoktonsTOuERAMARIRLE braiEbi I Uiy QSR e i as ™1 o
perm t i nter conthyrsachhydoogenateneratoral | WO 00/ 69773 20 PCT/ CAOO/ 00488 11 FEB

2004 controllers 720 to @ unit control|er 721 exenplifying a building data
and cont r ol®*sup@ %ata ?@@ﬁ%owamm@wd ofbmsquseentslectic encegyd dercaediessinguni t

controller 721 fgeméfcehd d¢ ot ontrollers 720, unit controller
721 determ nes the avail abi |tyebfrgﬁ%ﬁgﬁgrgy resources 12 5 available to

uni ts 2716 byn greirgy digtribbdors hetvosk dacordinag wediainr K vatendin ehid dydioget gendratehisi t i S
i nt er connect eq ith respect to the anmount of energy avail able, the nature
of théi%%ﬁfeﬁilec T-able, the tine availability of the energy, the type of
energy source available, the wunit price per increnment of energy and

conpanes t Mrberebgy MCtridRR6D Nt WOAAIBRIIALIOIEART PLE2, W Eeiff MRS &¥a c&lﬂz%ay pe of

ener gy, source avail able, the unit price per increnent of energy and
conpar@gn thejssurcg of plectsisengsgy ieejude pritetsignglsradar éhet dvailahitityorfetectiimenedsd by

Il unj : 718. U ' f the d d,
net work el PRted RRTTHRLLy £RRGS, sl RGPS BL eferstShy r ogen

produci ng sources 10 on the network. Initial checks include the current

stat ug. of tAreereyglr digeibutioniheorkdRicoRIM@B@nY Bae of clarheHtCRTRRhdrCompAkiag
capacity to 15 pr.oduce gxg!oggn of a known quantity for a know anount ~of
ener gy “CBYISIAP AP YR Preferahbi tush sally fasrconyrsting bydregerpbackte cleeisicienergst ar t i ng

t he hydrogen production source(s),
5. An energy distribution network according to any one of claims 1 to 4, wherein the data

collected from the source of electric energy includes information on electric energy availability,
said information being selected from the group consisting of the amount of energy available, the
nature of power available, the time of availability of the energy, the type of energy source
available, the unit price per increment of energy available, the duration of delivery of said energy

resource, and combinations thereof,

6. An energy distribution network according to any one of claims 1 to 5, wherein the data

collection means further collects data relating to the demand for hydrogen.

7. An energy distribution network according to any of claims 1 to 6, said network being

incorporated in a hydrogen replenishment system for providing hydrogen to a user.

8. An energy distribution network according to claim 7, wherein the hydrogen
replenishments system comprises a compression means for providing outlet hydrogen at an outlet

pressure or for providing stored hydrogen at a storage pressure.



process valves and electrical switch status network controller 14 then
initiates the starting sequence for hydrogen produci ng source(s) 10 Lo

neet the demands of users 716 and subsequent zones 718 subject to tlhkFFB 2004
availability of energy resource(s) 12 at the 20 |owest possible cost.
Network controller 14 secures a quantﬁpy of energy from energy source(s) 12
at the nost preferred cost to user 718 and updates unit controller 721 and

t 720, ¢ it hyd to flowt h conduits 724.
Enorav s ohi Shergt AR iosk HCHAER 1 Qeim 8 Yoo cotheins arasiromeras
hydr ogfenagivadng thediydsspeh @ehicritol WhER theldifle Rt el %}s‘ﬂ& Bils m’%eg&%h and

oug

oxygen gases which are supplied to the users th units and 718
zones. MPNAEBGEE | owi ng in conduit 724 to unit 716 is nonitored by unit
controller 721 which further controls the distribution of hydrogen wthin

it 7p. | t t it 726, f | at
by o 2ahe 7iscnagndRbupg Henfik %ol SaER Sy 24 i T o CRreiaputin

devi ce m@Dadtivaticomeanssiod Bperhblp et eging shidicon®blesédnsCi ty via a fuel cell and
the like (not shown) for a further central distribution within unit 716 11
may further be con er&sd into heat and/or electricity by an indirect
converisi on ARFHERY disiibution network acogriing fo anygpeiakthe peaceding glaimes.avhereint ur bi ne

T S

distribution within unit passe
di r ectavgilabality, andonelraged produdtiogetatuks] owi ng in conduit 728 to zone 718 is
further nonitored by unit controller 721, zone controller 720 and zone

contraly er 734 al ong dat.a bus 736 whj.ch further controls, the

di st riBut i d”h“%‘?er%&g%g’é‘h‘JW#ﬁi"F}f pac %@,C%fhg@ﬁrw iHpmnatios opoker may f 1 ow

SO _as demafdlicRbrgd réédulse avaiabiRly, MiifhydR6den HO0dABY Sfafils Qe Sk &erdthidH n zone |
718 for conversion into electfricity or heat via a furnace, stove and the

| i ke EHHP WMBIRNE Oofin a further embodi ment, network controller 722 selects a
specific type of energy source 12 to buy electricity which can be

transnittﬁﬁarlOquﬁg&ﬂﬂ5¥ﬁ¥%§%“h%§ﬁ%ﬁgﬁ£%@@ﬂ§%§ 10 to arrive directly at

zone 738 e conversion within the zone by neans of

an el ectrol(yser titdelof delivegrdieictrival a{erg)mrs@mqmmcgehigenérbﬁr;geogr aphic
domai ns of, zone 718 for use by direct 738 or indirect 740 conversion

devi ces as (fot edUsAse0©f pamod saihensrey isdo b delivareshtosnidAydeogsogenaritosr  720.
(d)  energy level to be sent to said hydrogen generator;

(e) hydrogen pressure;

(f) rate of change in hydrogen pressure;

(g)  volume of hydrogen storage reservoir;
(h)  price of electricity and price forecast; and
@) combinations thereof,

13. A network according to claim 12, wherein said group further comprises:

(a) rate of energy level or the type of modulation of said energy source to said
hydrogen generator; and

(b types of electrical energy selected from fossil fuels, hydro, nuclear, solar and
wind generated.

14. A network according to any one of the preceding claims, further comprising a hydrogen

fuel user means.




Any incorrect noted status in any of the operational paraneters notedhE?Eve
or in 15 the duality/purity of the product gases, wll result in net B 2004
controller 14, unit <controller 721 and zone controller 720 to alter or

i ntercept the operation of hydrogen source(s) 10 and 744, along with

hydr ogen conversi on devices 730, 732, 8, 740 until an appropriate status
has been reached. Controllers 14, 721 and 734 also can act to nodul ate one

Gemndsor A B 898 % Bl 15, Mo RS RTirp fen Urer Beepcommeyen
demancelediricisegeneralih mebhStd genBfa@véle@ritie M ni num quantity of hydrogen at

the mninmnumrate of delivery over the 'mninmum anount of tine as specified
at the, mni ity at the mninmum cost to users 716, 718, and

optiondlly, gwgﬁ{s ReLOTPE [ bhonseatdhriprecysiing ¢laimes, sdid getveork tomptisiog f r om
: ] i | 25.b g full ,
cont r o aical o br s Ml UL B RO ar ST SERR Rt el 744 1o

cease operation and inforns energy sources 12 of the revised change in

ener gyl enah detwuik acqirdiog & dny, oreaifethimne $4 iy U6, 0gemcid Sl MY droeeR fuel 4&rdenot es
t he direct enengzjfgrce for_ se|lf-contained individual zone electrolyser.
30 Al tRENgROPRNEEsJIvdrqssa Grmbysiiondaeans fosgaodusing thermal eagredt certain preferred

enbodi nents of the invention, it is to be understood that the invention is

not 1 &8l 1l CA abtwokR adddRifiy RAME iy bAL oFTRA 190Y13; whRALHd i deBMEDNQN

, . g

includes all enbodi ments which “are functional or quirvalénce of
t he spaeans isarcinisoei! sembustamengizat ures that have been descri bed and
illustrated. 11 FEB 2004 CLAIMS 1. An energy distribution network

conprig ng: ne hydr n er r .connected .to a_source of

el ect rl?(': erfqe%g%f;oai %‘;C%gﬁé%/ r e ?gﬁgﬁgﬂ]@% igﬂl}er‘ff‘ﬁ?alg‘?’éﬁgfoﬁﬁngfe?P%st some
of t handund isogesleqriciduge@ratiay fsddicell hydr ogen generator; (c) a data collection
means connected to the source of electric energy, for collecting data from

t he s;)ltdrce of electric energy. 2. An energy distribution network according
to cl &’m 1, BB pecsrding i geof glaies b &y 19, svhereingaid hydiogen fusl ysser . 3. An

ener gy dhing bdr QU Sk ' Laim 1 or. rejn . the data
collected from ? he lgég%ﬁgﬁﬁfe&%gkﬁg&g%gvlrltggprgrnagfoﬁg‘iédp%mﬁ8?@%8513s and/ or
t he awvaildiabistri¢tyrecs:leeted dtan thegnreumyonsisting of an office, plant, factory, warehouse,

shopping mall, apartment, and linked, semi-linked, or detached residential dwelling; and wherein

at least one of said geographic zones has zone data control and supply means linked to said data

collection means.

21. A network according to any one of claims 14 to 20, wherein said hydrogen fuel user
means is selected from the group consisting of a fuel cell, boiler, furnace, steam generator,

turbine/motor generator, catalytic converter, hydrogen generating electrolytic cell, and hydrogen

storage facility.

22. A network according to any one of claims 14 to 21, wherein there is an exchange of data
flow between said data collection means and said source of electric energy, said hydrogen

generator, and said hydrogen fuel user means.

23. A network according to any one of the preceding claims, wherein a plurality of said

hydrogen generators are provided in said network, and wherein each of said hydrogen generators

are linked to said data collection means,




in particular fromrenewabl e energy sources, and/or the presence of an
emergency. 4. An energy distribution network according to any one of Tl &Fggyn
1 to 3, further conprising a conversion device, preferably a fuel cell,

for converting hydrogen back to electrjic energy. 5. An energy distribution
network according to any one of claim2l to 4, wherein the data collected
fromthe source of electric energy includes information on electric energy

availapj lit i d inf.orogation bei sel ected fromthe group consisting of
the a?r%pn_t %1’1 eté’?logf? gg‘/“’ @5? F%ﬂ?ye?net(f‘féﬁleqﬁlfﬁf‘iﬁ%g @Pmﬁa Freéﬂl%lpll_r {teof elggrie me of
avai | adnetgytspurbs alerevidédin sald R byl aff whGeMIPMCS Qpéa‘?@el@iﬁfig gfl{%‘\gg ’soﬁljafs it

price per increnent of energy available, the duration o ry of said
ener gyinked tosaid data gplectioninesas.i ons thereof. 6. An energy distribution
network according to any one of clainms 1 to 5, wherein the data collection
means Hsurt | . el ati 0 the demand.for hydrogen. 7. An
ener gyjsdi sp? F)gt&é{%l!r% ﬁgéﬁqug\gliiﬂ cAcn%ro(g :ﬁ%:gﬁ rped &%lfnscfvg?rﬁﬁl ﬁglﬂl{f‘? 7 oy dgoge8t wor k

bei ng fuélnser mearstaesipronidad iy sii® gervoric Rhe WheRie Bich Y $hifl Ry HRIge R RRY LSk Mkans
hydrogen to a user. 8. An energy distribution network according to claim7,

wher eidie inkeditg gaid glata collegionmedtisent s system conpri ses a conpressi on means
for providing outlet hydrogen at an outlet pressure or for providing

st or eadghydrOogaoft a oﬁiiﬂ%r ) afgfn‘é%ﬁ‘ U{aﬁns %‘%tc’: Eﬁr\»ﬁ%peé}n gatd ?ﬁfofe’zr]]at%rﬁeorf%é?{t f ol

di stribution network acc g toclarm er conprrsing a

nmeans defrand,aveigyatsougeet dvailibilityond hydmigen picductidiesniatifareqedeivid 2ad peéREge
pressuyre .fi%’_l}s()ﬁ' a selected mnjmm value., 10. An energy distribution
net wort¥ 3B %CWP QRIS ARANSmeping; hagis gs paid datacglleqtion megapepdralgthea user
acti v%é@atigﬁgp@(fr%mpper ably activating said control neans. 11. An energy
di stribution network according to anyone of the preceding clains, wherein

said data col |l ection neans collects data conprising information on user
demand’. enér petwodsangording valaiimels, whegein said datp dpbeptionmaadsi ptocessessaid us. 12,

An en i strd bution network accordi t.0 cl 11, wherejn information
on e BB Aol et Be e SR bl o b inamagustoB siattacer on

st at usacilitatexbé pRIdactidd SMMydRfengr oup consisting of: the ampunt of hydrogen
required by said user; time of delivery of electrical energy to said

hydr o%en generator; duration of period said energy is to be delivered to
sai d RB¥dr odehetyercicspnting toanyogy of theaireqedingeslaima whaseinahelpoguetioperf

gener %S'ero;gen 1s dynamically controlled by said data collection means.

29. A network according to any one of the preceding claims, wherein a plurality of hydrogen
generators are disposed at remote locations from one another and wherein said plurality of

hydrogen generators are linked to said network through said data collection means.

30. A network according to any one of claims to 2 to 29, where said hydrogen generator is a

water electrolyser.

31. A network according to anyone of the preceding claims where said data collection means

receives information relating to user demand and hydrogen production status.

32. A network according to any one of the preceding claims comprising a means for feeding
hydrogen to an outlet comprising a vehicle attachment means attachable to a vehicle to provide

hydrogen as fuel to said vehicle.




hydrogen pressure; rate of change in hydrogen pressure; volune of h¥dr%%en
storage reservoir; price of electricity and price forecast; and T FFB 2004
conbi nati ons thereof. 13. A network according to claim 12, wherein said
group further conprises: (a) rate of energy level or the type of nodul ation
of said energy source to said hydrog@ﬁ generator; and (b) types of

el ectrical energy selected fromfossil fuels, hydro, nuclear, solar and

wi nd ner 4. A network according to any. one of the preceding clains,
furt h%?' co?‘r&p?‘?‘é"{o lga%{"’ﬁ@ﬂ? ﬁég)%fw OIFLi’gﬁh‘-‘_L&f ?e%ﬂémﬂhﬁfe@ g hydrogen genepator
net worik ameleot6liystg, daftl etbrk ffthedbMRisthgl 18y dRYENTEANsEUGAd HEEHtr { flggked L

conprises electricity generating neans to generate electricit
net worlR theclentis areTEnsace, diecelestrolyser, pné dwdiydipgeh Auatmiserdaicantnetthor k

conpri.si : .cal nduits,of a local area, w de area, or national
area ﬁ%d(;'ﬁl?lgFf&cﬁbg%r?)g%fc?‘gﬁc%og%r k. 17. A network according to any one
of clains 14 to 16, wherein said hydrogen fuel user neans conprises

hydr oddn cotrhetsiorloacodeing tdf @4inP3Nautetdif sdib omeed]lce 0eKtedls thbBrodhchlgh W K
o .the any one of clains 14 to 16, wherein said hydrogen fuel

accor di t €
user qﬁ@%ﬂé“b@“ﬁﬁ“ﬂ?ﬁ‘ﬁ? Hgluding-engesy repouserpavatlabiliy. A network according to

any one of clains 14 and 15, wherein said hydrogen fuel user neans is an

el ect rjisci t y4 gaOSHALIBH; ; . ' to any, one o
ol ai e ga {hAGUBHCIDRIG O I 05t shehSh YR LoRiRLEQRRL BeBNOEiG &1
of gedydmgha based wesnpw dadedingiitehidemand asslociragencproductionstabgast one

buil ding structure selected fromthe group consisting of an office, plant,

fact ony, rehouse shoppin | ,, apartnoent, .and |inked, sem.-|inked, or
det acﬁéd \erS&P it %ﬁcoﬁﬂﬁfﬁ%ﬁﬁg‘{na‘”\m@? %Eil‘illc%.‘%trﬂ”gég‘?m%t fPradyctonglogr aphi c
Z0Nes hiafogéRBased BhanfiR REIEGLd BBM REBRIuY TRaRM dMiad E@iﬁiﬁ}g% %tr%t re of
col l ection neans. 21. A network accordi ng to any ong of clFal ns Aflto 20,

wher eithf &gy nesuresedats perttaining to thesaaidabilsty o€ Erarge frofir theehérey gesougzes, data
consi sting. of fue el | oi l.er, furnace, steam generator, turbine/notor
gener %%?1, Ing 1p QTey(’\tolS%co ceélﬁ(ggﬁoé’? ,then'i?ﬁf%grgﬁ)ué‘leeﬁe‘iaﬂ PoIRPE & &GIW?W”‘H“% &afus and
hydr og€the hydrogen generator, data pertaining to demand criteria specified by said hydrogen fuel

user means, and combinations thereof.

37. A network according to any one of the preceding claims, wherein said data collection

means comprises:

(a) an energy resource processor for processing data concerning energy resources;
(b)  ahydrogen supply processor for processing data concerning hydrogen supply; and
(c) a user demand processor for processing data concerning user demand for
hydrogen.
38. A network according to claim 37, wherein the data collection means controls the
production and/or supply of hydrogen according to data from at least one of said energy resource

processor, said hydrogen supply processor, and said user demand processor.

39. A network according to any one of the preceding claims, wherein said hydrogen storage

reservoir comprises at least one hydride storage chamber.

40. An energy distribution network comprising:




storage facility. 22. A network according to any one of clains 14 to 21,
wherein there is an exchange of data flow between said data collectiadnl FEp 200
means and said source of electric energy, said hydrogen generator, and

sai d hydrogen fuel user neans. 23. A network according to any one of the
precedi ng clains, wherein a plurali tyg&f said hydrogen generators are
provided in said network, and wherein each of said hydrogen generators are

|l inked to S@d data collection nmeans. 11 FEB 2004 25 24. A network
according t¢ any 6ra SYC e cedi ng cl ai ns, wherein a plurality of
electric BEr OVhydfdpes PPodiic i i i el ch of
sai d el ect I’ql)é ener gy sg)lsﬁ Cegorgfngxﬁsﬁ%ﬁ%ogu?ggggﬁg%@%gﬁlﬁqd\@%ﬁa%ﬁg. 25.
A networ k accor damigenergyaasounseemednst he preceding claims, wherein a plurality

of hydroge fuel .user ans are provided . in said, network, and wherein each
of said hyz?)ogeﬁlhyfi ﬁ’e%mlﬁ%%g%‘s%‘é‘?@s ?%fr"é’qgieiw&l&fe%e@ﬁ’le frpm é?“ég}’&@g?q on neans.
26. A network ageedudtiognieangmydone of clains 11 to 13, wherein said
information of user demand, energy resource availability and hydrogen
product i on (4} at Wiatagollestions pipeage epntrpl andemipply méaps diaketl ol anetdyerescunce neans

on an ongoi ng bas] . 5] ta col.lection a ontrql s the roducti on
of hydrogen. 27?1%&3?1’25% W‘Z@ﬁg‘éﬁ%@% %qcuﬁboq @eﬁsaﬁ%@%y%‘gcaﬁﬁaéﬁ?dn &

col I ecti on nmeansleetairessafiros andisupplf 9fdiGden®y safd MRS get RENMtioR ARLLY

resour ge avail ﬁg’i lity, and hydrogen production status to facilitate the

pr oductheEin §3id fydragge duel 2ger neanstsapick addwelien efgeoeraphig zones okate evifhimordi ng
cl ai i 1 r 1S nam cal ly. controll by
i d QAR o ookt B0 BB Sl RERE sty HOERE CanyGRES L pffe
preceglany Eictirys wandhenss, nshappingr mbil} ypatméntdaaddimkedeRanaligs af QleticEapsed
at renot I.g@t i Ensa{ﬁ 0%1 one another and wherein said plurality of
hyolroé“eﬁlfjee Bt 0ng 20¢ WhereHatdeashonnplsabesagraphinzangg haszone data eongrol ket i on
means susfly nfRaACliNRE Ko 8648 9581 BledtRdn! Xra?@%oﬁ&ol%fﬁ'sﬂﬁ l&?ne?ané.o 29, where said
hydrogen generator is a water electroFyser. . RENBPR accor di ng to

anyone of the preceding clains where said data collection nmeans receives
i nf or thht i or nesatki avgotding toelainietth mbemimedulidf aglenst pwo dOsdid geoghptiitizoned2. A

net wor k accordi ng, t ny one of th r egedi cl ai conprising a neans for

o O AR e D Mg e S A L (5o DL 2119 2, TP

at t acligbdi@ da BI¥&IUG§tBrakl, Yl £ supply means, and (ii) each of at least two of said
geographic zone data control and supply means in an interconnected network, to determine,

control and supply hydrogen from said hydrogen production means to said hydrogen fuel user

means.

42. A network according to claim 40, wherein said hydrogen fuel user means is selected from
the group consisting of a fuel cell, boiler, furnace, steam generator, turbine/motor generator,

catalytic converter, hydrogen generating electrolytic cell; and hydrogen storage facility.

43. A network according to any one of claims 40 to 42, wherein said energy resource means

comprises at least one of the following: fossil fuel, hydro, nuclear, solar and wind.

44. A network according to any one of claims 40 to 43, wherein said hydrogen production

means comprises one or more electrolyser.

45. A network according to either one of claims 40 or 41, wherein said hydrogen fuel user

means comprises a conversion device for converting hydrogen into electricity.




hydrogen as fuel to said vehicle. 11 FEB 2004 26 33. A network accoqdfpp E%
any one of the preceding clains, wherein the hydrogen generator is ‘an B 2004
el ectrol yser, said network further conprising a hydrogen fuel user, and a
controller linked to the electric energy source, the electrolyser, and the
hydrogen fuel user to control the pro@ﬁction of hydrogen by said

el ectrolyser. 34. A network according to claim 33, wherein said controller

Fesourte avarPaBTt ssRinglo ol EEbREFRBRRADAT Y. ¥here i Faresendasl Wer o
sai d angink 0bmpfiseg AonPérSioh MByiRE RALSHY @lnPhyd Byl iﬂg)etﬂeglgag%g%%rq.ei nput

i ncl udi ng user demand and hydrogen production” status. t wor k
according to claim34, wherein said controller controls the production of
hydr oddn basBefwerk aeeerding ta asytang of claims H@ tob whereim siid omgdand cordal and

pert ai_nj I f he eper.gy resources, .data pertaining to the
avai | gg#lfl?tr@e%g% Q(ﬁn rge;‘(}I a?P@%ﬂfﬁfé’ﬁS‘h@P{;\g%ﬁsé’%%ﬁc‘&@ éad‘g?%f’e' pertaining to the
cost of energy fromthe energy resources, data pertaining to the operating

st at ugi8. of A hewbyldigalingendiiat 47, whitdin s8¢ dhaicBiledioh OstSaBRdnkbl 4@ | @
specified by said hydrogen fuel user neans, and conbi nafions thereof. 37.

A net RBPILY @BT EAMR1ES 2 ARl conteolier feraiddnuilding strpcairaisaid unittoontrblterdeing dat a

col | CepkABly SRAICFATRII ARS Lol icP o SAS ANl OGEGR, ProCes SO for

processSing’data concerning ener re ydr ogen supply
processor for processing data concerni ng hydrogen supply; and (c) a user

denmand9pr odesawnrk arconting ey vye dAtRIMOIE RN 4T, Rictenesaidl @arareiléddion, fordpQoen.
38. A netviprg acpgordi ng to claim37, wherein the data collection neans
cont r GPETSIFRA SPPIIY MERNSEPmRRES ¢ neiynsk gonsrollsy fir sgmmunicabing with a purmdityaoff r om

at |e%§ﬂ&ﬁ§§ﬁ&&w§§id energy resource processor, said hydrogen supply
processor, and said user demand processor. 39. A network according to any

one of the preceding clains, wherein said hydrogen storage reservoir
conpr P8es 4} ndtwark acoorsing/dralaim 49, eharpin & hbndly of Wdildidgsterveurgy ardipsdviddalit i on

network ¢ rising, 11 FEB 7004. . ener esour ce ans; (b) hydrogen
or odudt T RuaRk SR RceRct AEsaid BB ST iRaryy el Drvaata Tk
controller for processing data from zone controllers located in their building structure and

communicating data concerning said building structure to said network controller.

51. A network according to any one of claims 40 to 50, wherein said hydrogen production

means is located remotely from said at least one building structure.

52. A nmetwork according to any one of claims 40 to 50, wherein said hydrogen productions

means is located proximate to said at least one building structure.

53. A network according to any one of claims 40 to 50, wherein said hydrogen production

means is located within said at least one building structure.

54. A network according to any one of claims 40 to 53, wherein said hydrogen fuel user
means includes a hydrogen storage facility located proximate to said at least one building
structure for receiving hydrogen from said hydrogen production means and for storing hydrogen

for use by a device that converts hydrogen into electricity.

55. A network according to any one of claims 40 to 53, wherein said hydrogen fuel user

means includes a hydrogen storage facility located proximate to said at least one building




sai d energy resource neans; hydrogen fuel user neans for using hydrogen
recei ved fromsaid hydrogen production nmeans; and (d) data collect! ®fFB 2004
storage, control and supply neans |inked to said energy resource neans,
sai d hydrogen production neans and said hydrogen fuel user neans to
determ ne, control and supply hydrogeﬁgby sai d hydrogen production neans,
wherein said hydrogen fuel user neans serves a plurality of geographic
zones ated within or, associat. ith at .| east one buyilding structure
zel oo ciCHr ek ibBiroBnars B hafouth Bodhion mezma and foraiarthe iy diogen

var ehguisgse byhafvideghafRbhverRAtidERR into ARPmbI e, sem -1inked or detached
residential dwelling and wherein at | east one ©0f said geographic zones has
zone data control and supply neans |linked to said data collection,

st or agf; cohpetyeriaagosdingloclaimaits whemein said bydwogen storage dicility indispasidn 40,

wher ei . | east two of said geographic zones has zone data
contrgﬂﬂgﬁgﬁgg%%ﬁbgneans, and a building data control and supply neans
linked to (i) said data collection, storage, control and supply neans, and
(ii) é&dch of natvotleasbrdingtoaslaimed s whemgsad Ry drogefodat factlnpty dikpaasd supply
means Lﬁfan,%gtﬁgponnected network, to determne, control and supply

hydr odeh1} PB¢PYI#1BE-hydr ogen producti on means to sai d hydrogen fuel user
means. 42. A network according to claim40, wherein said hydrogen fuel user
means sgs Sol Rtk ddeOiling RIIRCIR WM S4id RdarBherPsi bl Ak indiRlek 8"
furnace, steam generator, turbine/notor generator, atal'ytic converter,
hydr oggdrogeméelterngysteime fir doliyering hydtdgen fioeh fwydihpdregersttamagfacflagidaty. 43. A
net wor k. .according to any one of clainms 40 to 42, wherein said energy
resourc@feans conprises at |east one of the following: fossil fuel,

hydro, nuclear, solar and wind. 44. A network according to any one of

cl ai m5940 tOndhRorkMrebRli ] hRER | ,ﬁ&;&?@{ ' or
more el ectrol yser. 45@% tﬁg%ﬁ?acco?a@{r}gmﬁgé %?‘?’RB‘%@Z" of rgﬁgﬁé S%@eor

41, whedregen agrdo s delivasn td asehidlser neans conprises a conversion device
for converting hydrogen into electricity. 11 FEB 2004 29 46. A network

accordhng t,0_ el the of ¢l.ai Q or 4 wherein said rogen.fuel user
maansgl():'onpﬁ %EZ%BQ( e{c"Sﬁ@Z“r%‘P&ﬁa‘%‘ evr SETelt saé%ﬁq;gprpfslqb lﬁfﬁﬂ}rocﬁ@cgﬁg?”ﬁgbsat‘ er mal
ener gitydrégen prodedtivariicane and giid ydroganitoRge fRilitg] ai ns 40 to 46, wherein said

zone data control and supply neans conprises a zone controller that is
assoc one. 48. A network according to claim47, wherein

iated with saj.d,
caid bkt a é\&lqnéfﬁyi‘{iﬁflﬁgtﬂ%}%\é‘?rkd‘@mﬂﬂélngand

(a) at least one primary energy resource for producing electricity;

(b)  an electrolyser connected to said primary energy resource for receiving said
electricity and producing hydrogen;

(c) a hydrogen storage apparatus for storing at least some of said hydrogen produced
by said electrolyser;

{d) a hydrogen user for using hydrogen received from at least one of said electrolyser
and said hydrogen storage apparatus; and

(e} a controller linked to each of said primary energy resource, said electrolyser and
said hydrogen user to control the production of hydrogen by said electrolyser.

62. A network according to claim 61, wherein said controller controls the production of

hydrogen based on inputs including energy resource availability.

63. A network according to claim 62, wherein said inputs further include user demand and

hydrogen production status.




supply means conprises a unit controller for said building structure, said
unit controller being operably connected to said zone controller f?r %ﬁiﬂ
bui l di ng structure. 49. A network according to any one of clains 40 ﬂ&,-ﬂﬂ#
wherein said data collection, storage, . control and supply neans conprises
a network controller for connunicatinaomﬁth a plurality of building
structures. 50. A network according to claim49, wherein a plurality of
bui | digag st r i in said netwark and wherein each sai d
bui | dié%g st% uc tbplggfﬁé‘g egé é'ugsg‘t(lj"e“dmf‘ﬁéf‘l’é%taﬁco\iﬁlﬂ}ﬁit? anyc%'?ﬁ?fgil?lgﬁsaﬁﬁd? 35,

pr oc esetiengin daitl ofitrslier zomerissant rol | ers located in their building structure
and communi cating data concerning said building structure to said network
controller. 51. A network according to any one of clainms 40 to 50, wherein
sai d hydrod®h prPBEOETRY SFPOURRE PRACESOT (fofoTeeessipg Aiafe pycernisgnenerigy resoulcesist one

bui | di j - | ai 4 50,
her ei n sai oy BOien st pHRE SoP R Bk alennd Sud P Sing hydip @ Bl %,

| east one K& | diangersdemantlprecessB forfproedsying Katacontething uber defvind A& cabrey! ai s
40 to6go, %er@% ﬂ sai d hydr oqen roduction. means is located within said at
| east “3ne BUFIHOHET AECPILRR o a1BL04, Whsesinprid contecblerroniralothg syprinef of ¢l ai ns
40 to i i 3 i n
ot or ac gt ATk Eo ey o OBlor MRS oo MRSl RO P RaB A OAET ot v
for renaRyresguivy gravgsesor,fsaghhysiedgin sypislp pecve oo dnt¢did Gserdamandipdcéseor. St or i ng

hydrogen for use by a device that converts hydrogen into electricity. 55.

A network gccordi.ng to any one of clains to_53, wherein said hydrogen

f uel ﬁg'er A OﬁrgilFﬁ%_cﬂ%@@Qeﬁ Hfr By CHIBF 3881' g%rc‘?’ Grex) s c?&f“_égl_leﬁrcﬁkti"‘i’llﬁt eto
sai d afe pro@sition BE hPdkobet B odelofibe 2R MroR sk AHEI g 16 i %‘Er?bt"ll:z%%ﬁé’&'f" ogen
from said hydrogen producti on neans and for storing y%rogen or use by a

devi c&aifl |§Beray seppuice Proppasongeid hydregenisuppiviprasessoggnd $6d uskr denand krosessor. di ng
to claimb54, wherein said hydrogen storage facility is disposed wthin

sai d ildi r LN o, Gl.ai m 55 erein _sai d hydrogen

st or agg' fa(Iéxlntlg‘%ii‘tlvgﬁclascd'%a g{%@éy%\g\n&? ﬁaﬁmg"aéldm?&? ng]‘r'rﬁﬂ". Sa\é@?neﬁgyn@ts%ﬁ accor di ng

to cl edmphsks anleastaing of decfolylingg €ossil tfas] AgRird, aficlebt, ¥olapsd g™, @  hydrogen

delivery system for delivering hydrogen from said hydrogen storage facility

to a .yehigle. 59. A network according to claim?58, further conprising a

conpr gg‘sor S‘\fr}j:gwg p%@g}gﬁﬁ agy pge of claims 61 to 63 and 67, wherein said hydrogen user is
connected to said electrolyser.

69. A network according to any one of claims 61 to 63 and 67 or 68, wherein said controller

is linked to receive data from and transmit data to said electrolyser.

70. A network according to any one of claims 61 to 63 and 67 to 69, wherein said controller

is linked to receive data from and transmit data to said hydrogen user.

71. A network according to any one of claims 61 to 63 and 67 to 70, wherein said controller

is linked to receive data from and transmit data to said energy source.

72. A network according to any one of claims 61 to 63 and 67 to 71, wherein said controller
controls the production of hydrogen based upon inputs including energy resource availability
inputs selected from the group consisting of the amount of energy available, the nature of energy
available, the time availability of the energy, the type of energy source available, the unit prices

per increment of energy available and the duration of delivery of said energy resource.




hydrogen prior to its delivery to a vehicle. 60. A network according to
claimb59, wherein said conpressor is disposed between said hydrog?q
producti on nmeans and said hydrogen storage facility. 61. An energy FEB 2004
di stribution network conprising: (a) at |east one primary energy resource
for producing electricity; (b) an eleé%rolyser connected to said primary
energy resource for receiving said electricity and produci ng hydrogen; (c)

hyd f i f said hyd
o oqudad 45 PARBE aRBRRRE o e cf ROl R AT Bopheretnpihoaniogen
r ecei \cogtrblt eto Jﬁbdlhdﬁ@ﬁtofﬁ?@ro én Baid ugirgﬁgaﬁ@hﬂa@din% agﬁ_dgﬁhﬁd,%wﬁ%gbuﬁieor age

appar at us; .an ée) a controller Iinl 0 each of said primry- energy
r esour¥gilabiliy and hxdrogen productipacstatasinguts peledgd fromstbe graupaonsistidg ¢fhe
production of hydrogen by said electrolyser. 62. A network according to

cl aim 61, erei ' e n s 1h roduction, of hydrogen
based on inputs tﬁen%ﬁh@}t%gHg(?]rg%ny{eﬁg%%%frr@@ 53\95??%8?313?‘&?% SRBUSER; 1ot wor k
accordi ng ¥b) cl ainm &HelivhigroficlecERalerepBtoSaldwldda@lystcl ude user demand and

hydrogen productjon status. 11 FEB 2004 34 64. A controller for an energy
di stributi 6f netCHEition L pered swid ensTeinis to he delivessdatorsaidedeatiolyger;  wherei n sai d

controller (&P”p%hé?zle\feﬂo @é&egﬁrsgﬁh{;%%gg processor for processing data

concer ni ng €ner gy sour ces; n’supply processor for processing

dat a concel#)i ng hisgrhgen presauppf said hydtogdnayse user demand processor for
processi ng ernin r demand for .ene 65. A controller

ata con us .energy.
accordi ng l(tg cl ZtFrekahangg }éyq?ﬁO%e&‘iRIeF(?B’f?t‘F@PPéﬂldg’dﬁﬂgéll ¥sqthe supply of
hydr ogen vvi(%)hi N vSRInEk SNGJ, d%ﬁh%io?%%e‘a@@aﬁﬁfs%& according to data from at
| east one oOf said energy resaource ocessor, said hydrogen supply
processor &md saride afeectdeitpand piedomsast. 66. A controller according to
ei ther,,one ,of clains 64 or 65, erein said controller controls the
produ?#i on %‘Fet}é{?gﬁ'%ﬁgﬁhwoc??f’émoﬂ?W@F@"h‘f"’é‘ég’f%‘l’ CQRPBF¥ ng to data from
at | east one of said energy resource processor, said hydrogen supply

processor and S?ii)d USRE of eRERDHIeREIRH RS e oPhodaliSh YL &%t st&ﬁcéﬁ, any
one of claims 61 to 63, wheréin said energy resource conprises at |east
one of the fol | owi ngsaifiekesirblybereand hydro, nuclear, solar and wind. 68. A
network accordi nig) tot);aprég of a%ct%];alcelng}ggssel%%tecti ?ro%Bfo%sGFfu%?s’, hy r(e),r gﬁc?ea?,aslo ar

hydr ogen user ig
and wind generated.

75. A network according to any one of claims 61 to 63 and 67 to 74, further comprising;

(i) a compressor for providing outlet hydrogen at an outlet pressure;
(i)  aconduit for transferring hydrogen from said electrolyser to said
compressor; and
(i)  a dispenser for transferring outlet hydrogen from said compressor to at
least one of said hydrogen user and said hydrogen storage apparatus.
76. A network according to claim 75, wherein said electrolyser is disposed in a hydrogen fuel

appliance.

77. A network according to claim 76, wherein said compressor is incorporated within said

hydrogen fuel appliance.

78. A network according to any one of claims 61 to 63 and 67 to 77, wherein said hydrogen

user comprises a conversion device for converting hydrogen into electricity.




connected to said electrolyser. 69. A network according to any one c1f

claims 61 to 63 and 67 or 68, wherein said controller is linked to E%BM‘
data fromand transmt data to said electrolyser. 70. A network accordr ng
to any one of clains 61 to 63 and 67 %g 69, wherein said controller is

| inked to receive data fromand transfift data to said hydrogen user. 71. A
network according to any one of clains 61 to 63 and 67 to 70, wherein said

cont r eyl er erv daafro and transnmt data to sai.d ener gy
sour ce.,b Ah\a“)o%lp Cck)rc{é%%’rg ow ﬁ%‘?mosﬁl? ey ‘ior‘FB’rﬁS?SCtB‘Sa]éHBS tsafy 71,
wher eiarlo@hagtaCoiterodd cﬁrnatlﬁﬁmfafea|ekciﬁlﬁtyﬂiiﬁﬂblﬁﬁdrﬁfbt@&khydr ogen based upon
inputs including energy resource availability inputs selected fromthe

groupééonsr sting of the anount of energg/]eavar | abl e, the nature of energy

avai | 881 e, A REWOTecarding Wrnyiong obelaimed kiod3gnd &7rt@ 77y pherein ssitkhygiyogsour ce
avai | leérecop'fpglgewé(}nvgfs dncdevi d:@%r éorﬁ%l%ﬂg rﬁ&dr%f e} g%%lﬁag@lle7gnd At 22 twor k

duration o Ivery o sai d energy re
according to any one of clains 61 to 63 and 67 to 72, wherein said

cont r 8lL1 er A sawbrkodcsotdingz forangtwat odolaniis bly@ra3gmd 67as Gd WheBin safdtiyairdgeal udi ng
user denand,.energy resource. availability and hydrogen production status

i nput UseTds y1t itein3l COMbUBOTENSING- consi sting of the anount of hydrogen

required fromsaid el ectrolyser by said user; tinme of delivery of

el ect ghcal AenQwak zrceoe@ﬁgito%gehe ot viakis 6 Creatd %ﬂf, 79% &gmss%%(fjlzﬁ?(gdgy i's

to be delivered to said elecirolyser; energy |leve sen
el ect megrysafuel pgitir ogen pressure of said hydrogen user; rate of change in
hydr ogen pressure wi t hin said hydrogen user vol une of said hydrogen

stora |ce of electrigity.an reca

netvvo ori’e }%080%1’ 9393 O“S\Bt&&r‘?f‘ a'i‘)c??’garn L?g Eﬁt‘ﬁg e‘é‘dﬁ&{ﬁ‘%@s (i)
rate eicheﬂgé aydatLrew befwdeheafummr@merrmgélafeha@ Qésoﬁ@bdsa?dlae&yolys%%%ﬁ ce to
said electrolyser; and (ii) types of electri ca?, energy selected fromfossil

f uel ssalﬂ%ﬁi@gefm!rﬁfear solar and wi nd generated. 75. A network according
to any one of clainms 61 to 63 and 67 to 74, further conprising: (i) a

CONPr @3Sor af t r ) a
corm 83507 A RuOLANE B4s)She IELERED, B 3haBIL ) AR ) &
said electrolysers are provided in said network and wherein each of said electrolysers are linked

to said controller.

85. A network according to any one of claims according to any one of claims 61 to 63 and 67
to 84, wherein a plurality of said energy resources are provided in said network and wherein each

of said energy resources are linked to said controller.

86. A network according to any one of claims 61 to 63 and 67 to 85, wherein a plurality of
said hydrogen users are provided in said network and wherein each of said hydrogen users are

linked to said controller.

87. A network according to any one of claims 61 to 63 and 67 to 86, wherein a plurality of
said hydrogen storage apparatii are provided in said network and wherein each of said hydrogen

storage apparatii are linked to said controller.

88. A network according to any one of claims 61 to 63 and 67 to 87, wherein said inputs of

user demand, energy resource availability and hydrogen production status are received and




conpressor; and (iii) a dispenser for transferring outlet hydrogen from
said conpressor to at |east one of said hydrogen user and said hydrPQ?PBZMA
storage apparatus. 76. A network according to claim75, wherein said

el ectrolyser is disposed in a hydrogen_fuel appliance. 77. A network
according to claim76, wherein said c ﬁpressor is incorporated within said
hydr ogen fuel appliance. 78. A network according to any one of clainms 61 to

63 and _67 %8 77,..wherejn said hydrqgen user conprises a_conversion _device
for caREredby Sﬁ&?’a“f"&é‘8hefi"fﬁ®% et lista§/?algiomiﬁgﬁgemml%@emdwl%pﬁm k
accor diydghgk®. cl aims 78, wherein said network conprises electrical conduits
of a local area, wde area or national area electricity distribution

network. 80. A network according to any one of clainms 61 to 63 and 67 to
77, wWidr ei b Betteringasprtiesto anyone of plaims ek toeb andy toi 88nwhiereircsid emtrolier

conver.tli ' | energy. 81. .A network accordi to any one
of cl g}r('ggégsg g)é@g?%ﬁf&a%ﬂﬁsw{@&%?neiﬁe’lﬁg%wc%3\’%‘5‘/@ ?ﬂj{elﬁ’d??gférpr?‘gﬂgﬂni nt er nal
conbustatusrto daudlitar. th8grodactinvet oRydroies af 4lieered Rv@Df INEieRly sdcdidimy @1 t0o 63
and 67 to_77, wherein said hydrogen wuser is a fuel cell. 83. net wor k
accor dPsrifiedetBpgneneitena.cl ains 61 to 63 and 67 to 82, wherein there is an
exchange of data flow between said controller and said energy resource,

sai d ectr . SA : r rk according to any
one of Vol ai vect ™ ARGinPlo AL SRR o Xana BB I b B AdrucBn

el ect obhydregen iadgngnivallyleshtialied dy daidebmwslierand wherei n each of said

el ectrolysers are linked to said controller. 85. A network according to

f clai - di t f i 61 to 63 and 67 to_ 84,
wher eoh a () RETPT FCGRing Oy faf g clRBa R oS a7 801 whereinh RIBFONRE wor k
and i EHEY j id: . r.
Bo. ACHURIBUBRSCHs o Jisistd ATEROK IDEROHL fEh Hebpblrk ail WRR ACARIRoCT

a pl usaifliclegtrolysers afedirtkgd tospid netsorls thaoughpamhdodedllém sai d net wor k and
wherein each of said hydrogen users are linked to said controller. 87. A

net wo acgor dj | ne of clains A1 tg 6 d,67 1o 86,.wherein a
pl ur aP?’t y g\fﬁeq{ggllq(aé cﬁg@}ﬁégtgﬁngtog? 3g§a'§ﬂ§pélrtgtq9i anar@q%? i’v‘f’ 8NiSA%ai d net wor k
and weeceolyseeacielatedsiod thy goap ednsisting of: alkaline electrolysers, PEM electrolysers

and solid oxide electrolysers.

93. A network according to any one of claims 61 to 63 and 67 to 92, wherein said hydrogen

user is disposed on a vehicle for powering the vehicle.

94. A network according to any one of claims 61 to 63 and 67 to 93, wherein said controller

controls the production of hydrogen based on inputs including data pertaining to the nature of the

CNCrgy resources.

95. A network according to any one of claims 61 to 63 and 67 to 94, wherein said controller
controls the production of hydrogen based on inputs including data pertaining to the availability

of energy from the energy resources.

96. A network according to any one of claims 61 to 63 and 67 to 95, wherein said controller
controls the production of hydrogen based on inputs including data pertaining to the cost of

energy from the energy resources.




storage apparatii are linked to said controller. 88. A network according to
any one of clains 61 to 63 and 67 to 87, wherein said inputs of usér FEB 2004
dermand, energy resource availability and hydrogen production status are
received and 11 FEB 2004 -33 processed by said controller on an ongoing
basis as said controller controls the3froduction of hydrogen. 89. A
network according to any one of clains 61 to 63 and 67 to 88, wherein said
contrg%ler Rroc%§ses ai d i nputs _of K user denmand, energy resource

avai | a6 | i tyNERETHISFP IR A A of slaims e hia 63 and 67469 whemsin said gontrillet i on
of hydoR@ss thRtpradleish e dydray&] bRE ol DGk 1oSRES LT 1.8
efficiency cr eria 90. y_A %et V\orisggd %Fsgﬁﬂéd@gﬁg{ﬁ e@%@"}%toiﬁ%ﬂﬂreé’%ﬂ% 63
and 6Fnergy 85oursks ted availabiditpofoaberyi foom tlef creyiiregaitcds snd YRAmwscatt dikrgy
contr%lbgglgx sai%oco%groller. 91. A network according to any one of clains
61 to 63 and BF o Y5 S wherein a plurality of said electrolysers are

di sposed at renote | ocations fromone another and wherein said plurality of
sai d @Bect rohytworiSacabling BKAY oh® ofAfnd Gt Y Kankile Lg; . 92
A networ k accordi ng to agn oge of clainms 61 to GBQQ%Z’ %@ér?g%gggo&kéﬁéeﬁ n
sai d CoMEls theipjaduclips of hydsegaschasedbon inpatsgnduding dataipsttainingab theedpeadtinge
el ect , ectrolysers and solid oxide electrolysers. 93. A
netm%@%@ggﬁﬁlﬁ?&%egny one of clainms 61 to 63 and 67 to 92, wherein said
hydrogen wuser is disposed on a vehicle for powering the vehicle. 94. A
net woP® acaaretivoidk deoording tonay ohe o6f @hifs Akolda 63 6@@@9@7wﬁé?¢i%%aid%ﬁ{r&‘qié} sai d
controller cont[{ugl,s 'épﬁﬁﬁroduct i on of hydrogen based on inputs Including
dat a PUHIL e pgrdustion, eBea haped oreinputs emc@sd?ngedm peraining3o démand evitetia

accor giiaafgied® %gm}ggﬁ) ains 61 to 63 and 67 to 94, wherein said
contr%?le? gontr Iss%héﬁéfoduction of hydrogen based on inputs including
dat a Pertai ning to the availability of energy fromthe energy resources.
96. Alffet wirietwerkacdiringtto anyneootclaitnsdlab 68 abd 67 @o 03 vitRskif 3 flgralf. ofwher ei n

said gontroller controls.the productjon of hydrogen based on inputs

i ncl ugleﬁ%' TE et EFﬂftﬁé’fFGth‘ﬁe‘éseé%%‘i %le%?wdg?mltsﬂfé agnall pypvided dr ces.
11 FERi@p&4orid4 97. A network according to any one of clainms 61 to 63 and
67 to 96, wherein said controller

101. A network according to any one of claims 61 to 63 and 67 to 100, further comprising a

dispenser for transferring hydrogen disposed in said hydrogen storage apparatus to a vehicle.

102. A network according to claim 101, further comprising a compressor for compressing said

hydrogen prior to feeding said hydrogen to at least one of said hydrogen storage apparatus and
said vehicle.

103. A network according to either one of claims 101 or 102, further comprising a user input

interface for receiving user input data and communicating said user input data to said controller.

104. A network according to any one of claims 61 to 63 and 67 to 103, wherein said hydrogen

user receives said hydrogen from said hydrogen storage apparatus,

105. A network according to any one of claims 61 to 63 and 67 to 104, wherein said hydrogen

storage apparatus comprises a hydride storage device.

106. A network according to any one of claims 61 to 63 and 67 to 105, wherein said electricity

is transmitted indirectly from said primary energy resource to said electrolyser.



controls the produc¢tion of hydrogen based on inputs including data 1
pertaining to the nature of the energy resources, the availability $fF52M4
energy fromthe energy resources and the cost of energy fromthe energy
resources. 98. A network according to any one of clains 61 to 63 and 67 to
97, wherein said controller control s3fhe production of hydrogen based on

i nput s including data pertaining to the operating status of the
eIectan,ys?xe netmork according to any one of clainms 61 to 63 and 67
to whe ‘i“’r%"‘@%ﬁ ee &'Slainérone ebpiaiTey @1 o8 anddduotlD6 windreinyat Issp&ie drased
on 1 N4t prinde gﬂh A criteria peclfled by said

hydr ogen user". network accorgrm eﬁ%"BHe@%SGBCand
67 t oobsid aleetri lélth rta:epded balsaidyeletrolygareis grbvﬁ(fb‘él%rﬁ 83d efécf}l €$

el ectrolysers and a plurality of hydrogen users are al 'Jéﬁ |n sai d
net wo 1 etmork ccor. to any one of clains 61 to 63 and 67 to
100, F gsr t hg\#eé{g\% rch?rﬁlﬁlgi @Hgﬁs‘éf}‘erf*@rsaﬂr%ﬂﬁﬂﬁﬂrqongOhyhh' pwductitingfosed i n

sai d hydtoggetused o1 tsAREIAA AL & ;f;‘é&'o rk according to
claim101, further lE“ébgrrprl S|1né §taéﬁngmy o%gﬁgrlecég%}’%‘g |5‘\'§fsai d hydrogen

prior to feeding said hydrogen to at | east one of said hydrogen storage
apparatus and said vehicle. 103. A network according to either one of
claims 101 or 102, further conprising a user input interface for receiving
user input data and conmuni cating said user input data to said controller.
104. A network according to any one of clainms 61 to 63 and 67 to 103,
wherein said hydrogen user receives said hydrogen from said hydrogen
storage apparatus. 105. A network according to any one of clains 61 to 63
and 67 to 104, wherein said hydrogen storage apparatus conprises a hydride
storage device. 106. A network according to any one of clains 61 to 63 and
67 to 105, wherein said electricity is transmtted indirectly fromsaid
primary energy resource to said electrolyser. 11 FEB 2004 35 107. A network
according to any one of clainms 61 to 63 and 67 to 106, wherein at |est one
of said primary energy resources is connected to an electrical power grid
and wherein at |east sone of said electricity received by said

el ectrolyser is provided fromsaid electrical power grid. 108. A network
according to claim 107, wherein said controller controls the production of
hydr ogen based on inputs including data pertaining to said electrical power
grid.




