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Abstract

A system for using electrical energy generated by renewable sources is used to hydrolyse
water into hydrogen and oxygen. The hydrogen and oxygen can be used on-site for the
generation of electrical power, or stored in liquid form for later use. Exhaust from a
power generator can provide a system for purifying water from non-potable sources, and
10  as an input stream for the electrolysis system. Also described is a self-contained fueling

station that can provided purified hydrogen for vehicles running on such a fuel.
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RENEWABLE ENERGY SYSTEM

Milos

Field of the Invention:

The invention is in the field of apparatus and methods for the use of renewable energy

sources to generate electrical power.

Background:

More than 20 TWh of electrical energy are generated worldwide each year. Of this, only
about 10-15% 1s generated from renewable sources of energy such as wind and solar
power. The majority of electrical energy is produced by the combustion of non-

renewable sources such as coal, o1l and natural gas.

Combustion-based power generation results in significant emissions. For example, in
20135, emissions of CO7 in the United States alone amounted to 1.9235 million metric tons,
or about 37% of the total US energy-related emissions. The result of this is a significant
production of greenhouse gases that when released into the atmosphere contribute to

global climate change.
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There has been progress in using renewable energy sources such as wind or solar energy
to augment or replace non-renewable sources used for electrical power generation. For
example, U.S. Patent No. 7,964,981 discloses a solar and wind energy converter that
converts solar and wind energy into mechanical energy for driving an electrical
generator. Similarly, U.S. Patent No. 8,330,296 discloses a turbine system that uses wind
and solar energy to either drive a generator or generate power directly from a

photovoltaic system.

There are countless other patent disclosures that describe various means of turning
mechanical (wind or sea currents) or solar energy into electrical power. Mechanical
sources are typically used to directly drive electrical generation systems, while solar

systems typically convert light into electricity via a variety of photovoltaic cells.

A limitation of all these systems is that they provide no means of storing energy for later
use, but rather simply load electrical energy onto an energy distribution grid in real time.
Thus, a significant limitation is that there will be periods where production capacity
exceeds demands, and similarly, times when demand outstrips production. When
production exceeds demands, generation capacity is effectively wasted. When demand
exceeds production, consumers of electricity must acquire their power from other

sources, such as power plants fueled by non-renewable resources.
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What is therefore needed is a system in which excess electrical energy can be converted
into a storage form that can later be used to drive an electrical generation system for use
when the initial source of energy (e.g., wind, light) is not available in sufficient quantities

to meet electrical demand.

Summary of the Invention:

Only a fraction of the world electrical needs is currently met through renewable energy
sources hydroelectric, or solar power. As a result, most electrical power is generated from
non-renewable sources, typically fossil fuels. While fossil fuels currently enjoy an
economic advantage over other forms of energy production, there are nonetheless
considered to be a finite resource. In addition, fossil fuels create issues with respect to

environmental contamination both during extraction, processing, transportation and use.

Accordingly, there is a desire to develop and make use of electrical generating systems
that avoid the use of non-renewable resources where possible. Typically, the primary
focus in developing electrical generation systems that use renewable sources of energy
have been in the areas of hydroelectric, wind and solar power. Each of these has
limitations due the nature of the processes involved. For example, hydroelectric power
typically requires large rivers, dam systems and significant capital investment to be
economically viable. In addition, restricting river courses to build hydroelectric facilities

comes at environmental cost in lost land area due to flooding of reservoirs, displacement
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of wildlife and people and release of toxic chemicals from naturally oceurring ground

sources into water contained in the reservoir.

For wind and solar power, the challenges are somewhat different. Primarily, the

5  drawback to generating power using wind or solar energy is that power production only
occurs when either the wind is blowing or the sun 1s shining, and these times may not
match those periods of maximum demands by consumers of electrical energy. When
power production exceeds demand, potential energy is effectively wasted, and when
demand outstrips production, consumers must turn to other sources of energy, such as

10  non-renewable resources, to supply the missing electrical capacity.

In some embodiments, the present disclosure describes a system in which water is
collected and purified by a combination of filtration and/or distillation to produce
essentially pure water. Using electrical power from either wind turbines, photovoltaic
15  arrays and the like, the water is electrolyzed into hydrogen and oxygen, which are
captured, separated and stored in pressurized vessels. At a later point in time, the
collected hydrogen and oxygen and combusted, for example in a hydrogen fuel cell to

create electricity, or in a gas turbine, which drives an electrical generator.

20  In yet other embodiments, an unpurified source of water, such as seawater 1s used directly
in a hydrolysis system to produce hydrogen and oxygen. In some cases, the hydrogen
and oxygen can be fed directly to a fuel cell and burned to produce electricity. In other

cases, the hydrogen and oxygen can be collected and stored for later use as a fuel source.
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Still other embodiments of the invention include a self-contained facility in which a
renewable energy source is used to electrolyze water into hydrogen and oxygen. The
hydrogen and oxygen can be stored on site for use as fuel for other purposes such as for
refueling vehicles that operate on hydrogen fuel cells. A portion of the hydrogen and
oxygen and be fed to an on-site fuel cell to produce electrical power for the self-
contained facility. This allows operation in remote areas that may not have access to an
existing electrical grid. Conveniently, the exhaust from the on-site fuel cell system,

water, can be fed back via a closed loop system to provide the starting material for the

fuel cell.

Thus, in some embodiments, the invention comprises a system for converting energy
from a renewable energy source into a storable form of energy, the system comprising: a
source of electrical energy, wherein the electrical energy is generated by a source from a
source of renewable energy; an input stream, the input stream comprising water, an
electrolysis system, the electrolysis system configured to use the source of electrical
energy to convert the water into hydrogen and oxygen, wherein the electrolysis system
further comprises separate hydrogen and oxvgen output streams; a hydrogen storage
system; an oxygen storage system; a power generator, wherein the power generator is
configured to use at least a portion of the hydrogen and oxygen generated by the
electrolysis system to produce electrical power; a collector system, the collector system
configured to collected exhaust created by the power generator, wherein the exhaust from

the collector system can provide the input stream for the electrolysis system; wherein the
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portion of hydrogen and oxygen not used by the power generator is available as a storable

form of energy.

In some embodiments, the input stream is one of fresh water and sea water.

In some embodiments, the system further comprises a water treatment system, the water
treatment system comprising at least one of a filtration system, a distillation system, and a
deionizing system, the water treatment system configured to partially purify the mput

stream prior to introduction the input stream into the electrolysis system.

In some embodiments, the input stream comprises water recovered from the power

generator.

In some embodiments, the system 1s configured to transmit electrical power to an
electrical grid distribution system. In some embodiments, the system is configured to

refuel vehicles that operate on hydrogen consuming fuel systems.

In some embodiments, there 1s also provided a method for converting energy from a
renewable energy source into a storable form of energy, the method comprising:
providing a source of electrical energy, wherein the electrical energy is generated by a
source from a source of renewable energy; providing an mput stream, the input stream
comprising water, providing an electrolysis system, the electrolysis system configured to
use the source of electrical energy to convert the water into hydrogen and oxygen,

wherein the electrolysis system further comprises separate hydrogen and oxygen output
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streams; introducing water into the electrolysis system; operating the electrolysis system
such that water is converted into hydrogen and oxygen gas; providing a hydrogen storage
system; providing an oxygen storage system; providing a power generator, wherein the
power generator is configured to use at least a portion of the hydrogen and oxygen
generated by the electrolysis system to produce electrical power; providing a collector
system, the collector system configured to collected exhaust created by the power
generator, wherein the exhaust from the collector system can provide the input stream for
the electrolysis system; and storing the portion of the hydrogen and oxygen not used by

the power generator.

In some embodiments of the method, the input stream is one of fresh water and sea water.

In some embodiments, the method further comprises providing a water treatment system,
the water treatment system comprising at least one of a filtration system, a distillation
system, and a deionizing system, the water treatment system configured to partially
purify the input stream prior to introduction the input stream into the electrolysis system,
and processing the mput stream with the water treatment system prior to introducing the

input stream into the electrolysis system.

In some embodiments, the method further comprises using water recovered from the

power generator as at least a portion of the input stream.
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In some embodiments, the method further comprises transmitting electrical power to an

electrical grid distribution system.

In some embodiments, the method further comprises using hydrogen generated by the

electrolysis system to refuel vehicles that operate on hydrogen consuming fuel systems.

Brief Description of the Drawings:

While the invention is claimed in the concluding portions hereof, preferred embodiments
are provided in the accompanying detailed description which may be understood in
conjunction with the accompanying diagrams where like parts in each of the several

diagrams are labeled with like numerals, and where:

Fig. 1 1s a schematic of an embodiment of a system for using excess power to
store energy in the form of hydrogen and oxygen, which can then later be used to
provide an energy source for electrical generation, or use as a fuel in hydrogen-

powered systems.

Detailed Description of the Invention:
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As depicted m Fig. 1, the present disclosure provides a system in which excess energy,
for example of wind power or solar power, are converted to a storable energy form that
can be used for a variety of purposes, including use to generate electrical power, for
example when wind speed decreases, or at night time in the case of solar power facilities.
The basic concept is that excess electrical power 1s used to electrolyze water into its
chemical components, hydrogen and oxygen. Electrolysis of water produces these gases

in the following stoichiometry:

2 H»O + electrical current = 2 H; (gas) and 2 O, (gas)

In one embodiment, an input stream comprises water collected from a water source 1.
The water can be pre-treated in a filtration and/or distillation system 4 to provide purified
water that is then fed into a hydrolysis system 2. In some cases, the source of water can
be seawater, freshwater, or water derived from operation of a power generator as
described below. While pre-treatment of the water prior introduction into the hydrolysis
system is not mandatory, it will reduce the amount of maintenance required to remove
materials other than water that are present, and which will remain behind in the

electrolysis system after the water has been broken down into hydrogen and oxygen.

Power to drive the electrolysis system is preferably derived from a renewable energy
source 3. Suitable renewable energy sources include solar power, wind power,
hydroelectric power, and the like. Power to drive the electrolysis system is provided in

the form of electricity. Passage of electrical current through electrodes within a reaction
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chamber in the system in which water 1s introduced results in the hydrolysis of water into
hydrogen 5 and oxygen 6. Under conditions of ambient temperature and pressure the
hydrogen and oxygen will be liberated as gases, which can then be collected as separate
output streams for storage 7, 8. Alternatively, the hydrogen and oxygen output streams
can be fed directly into a power generator 9 to produce electric power 12 for use on-site
13, or for transmission to an electrical grid 14. Various types of power generation
systems configured to produce electricity using the energy provided by the combustion of

hydrogen and oxygen are contemplated and described below.

The exhaust from the reaction of hydrogen and oxygen within the power generator 9 will
be pure water 10, initially in the form of water vapor due to the heat of combustion. In
some embodiments, the system can be configured such that the water vapor output from
the power generator can be condensed and fed back to the electrolysis system 2. In such
cases, this closed loop system would limit the necessity of ongoing access to a large
amount of water 1 as an input to the system. Alternatively, the water exhaust 10 from the
power generator could be fed to a collector 10a, and either stored or transported through a

pipeline, transport system or other means for other purposes requiring water.

Conveniently, because the water output from the power generator is substantially pure
water, an advantage of the current system is that it can be used to process an impure, or
otherwise contaminated source of water, to provide uncontaminated water. Thus, the
current system can be used to process sources of water that are non-potable and/or used

as a desalination system that does not use chemical means to remove salt and other
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constituents from seawater before to make it suitable for human consumption and other

uses.

In some embodiments, the system can be configured to be a self-contained site for
refueling vehicles and other systems that use hydrogen as a fuel source 15. In these
cases, the hydrogen storage 7 can be fed into a delivery system included as part of a
fueling station 15. The hydrogen and oxygen can also be transported by way of pipeline
or other forms of transport for offsite use 11, 16. For example, oxygen produced by the
present system is useful in applications other than fuel cells, including for industrial uses

such as welding, or as a source of breathable oxygen for medical and aviation uses.

As described above, it may be preferable to remove various components that may be
suspended in the water, for example particulates, algae, salts, dissolved metals, and the
like. In some embodiments, purification of the water to be used in the electrolysis stage
can be purified by techniques such as distillation, or reverse osmosis, with or without
prior passage through a filtration medium. Where pre-filtering the water is desired,
several possible methods may be used including, and without limitation, sand filters,
diatomaceous earth filters, activated alumina, and other natural synthetic resins and

compounds.

Once the water 1s in a condition for processing, it can then be transferred to an

electrolysis system 2. This vessel comprises the various component required to
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electrolyze water into its component molecules hydrogen and oxygen, as well as means

for separating the two gases from each other once produced.

The electrolysis system will include electrodes that will be immersed in the water. These
electrodes can be connected electrically to a source of electrical power, such as that
produce by a wind turbine, or from a solar-driven photovoltaic cell array 3. When power
is applied to the vessel, electrical energy will electrolyze the water as described above,
producing hydrogen and oxygen, which can then be separated and used as described

herein.

For storage of hydrogen and oxygen, it 1s preferable that the liberated gases from the
electrolysis step be stored in a compressed form. Thus, following collection of the gases
the hydrogen and oxygen can be processed by liquefaction for hydrogen and oxygen
storage 7,8. Conveniently, the liquefied gases can be stored in pressure vessels such as
those know in the art. This permits stable storage until the hydrogen and/or oxvgen are

desired for use in other applications.

Use of the hydrogen and oxygen stored as above can be converted back to electrical
energy using one of several forms of power generators 9 powered by the combustion of
hydrogen and oxygen. In one embodiment, hydrogen and oxygen are combusted in a
combustion chamber, and the heat of combustion can be used to produce steam to drive a
steam turbine and electrical generator. In other embodiments, hydrogen and oxygen can

be combusted to directly drive a gas turbine system, which in turns drive an electrical
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generator. In still other cases, hydrogen and oxygen can be combined in a hydrogen fuel

cell to produce electricity.

Other advantages are provided by such a system in that once stored, the hydrogen and
oxygen are effectively now portable. As a result, it may be possible to generate hydrogen
and oxygen using excess power capacity in one location, and then transport the hvdrogen
and oxygen for consumption to produce electrical power at another location. For
example, this could include places where all the components to drive the system (water,
wind, sunshine) are not conveniently available in one place, or where it desirable to have
portable sources of fuel and oxidizer to generate power, such as in vehicles, or in mining
operations. Similarly, the hydrogen and oxygen can be used in an on-site power
generation system to provide electrical power locally, as would needed in installations

where the system was not connected to a traditional electrical grid.

As mentioned, another use of the system described would be to provide a self-contained
fueling station that could provide hydrogen fuel for vehicles adapted to operate on
hydrogen, either through hydrogen driven engines, or that use fuel cells to generate
electrical power to drive electric motors. A network of such self-contained facilities
could provide fueling options over large geographical areas more cheaply that current
systems of centralized fuel production and distribution networks, which require large
scale industrial operations for the extraction of fuel from non-renewable sources, and

pipelines for distributing those fuel products.
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A variety of other considerations will be obvious to those of skill in the art when
considering implementation of a system such as disclosed herein. For example, it will be
advantageous to place a system near a source of water, or otherwise provide water via a
pipeline or other sufficient delivery means. Water use in the cracking vessel need not be
pre-treated to remove impurities, but such treatment may be desirable to to reduce the
amount of maintenance required for various components of the system. Similarly, the
choice of what type of system to use the stored hydrogen and oxygen to produce

electrical energy may depend on several factors.

In addition, it will be apparent to those of skill in the art that by routine modification the
present invention can be modified for use in a wide range of conditions and applications.
It will also be obvious to those of skill in the art there are various ways and designs with
which to produce the apparatus and methods of the present invention. The illustrated
embodiments are therefore not intended to limit the scope of the invention, but to provide
examples of the apparatus and methods to enable those of skill in the art to appreciate the

inventive concept.

Those skilled in the art will recognize that any more modifications besides those already
described are possible without departing from the inventive concepts herein. The
inventive subject matter, therefore, 1s not to be restricted except in the scope of the
appended claims. Moreover, in interpreting both the specification and the claims, all
terms are to be interpreted in the broadest possible manner consistent with the context. In

particular, terms such as “comprises” and “comprising” should be interpreted as referring
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to elements, components, or steps in a non-exclusive manner, indicating that the
referenced elements, components, or steps may be present, or utilized, or combined with

other elements, components, or steps that are not expressly referenced.
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A system for converting energy from a renewable energy source into a storable

form of energy, the system comprising:

a source of electrical energy, wherein the electrical energy is generated by

a source from a source of renewable energy;

an input stream, the input stream comprising water,

an electrolysis system, the electrolysis system configured to use the source
of electrical energy to convert the water into hydrogen and oxygen,
wherein the electrolysis system further comprises separate hydrogen and

oxygen output streams;

a hydrogen storage system;

an oxygen storage system,

a power generator, wherein the power generator is configured to use at
least a portion of the hydrogen and oxygen generated by the electrolysis

system to produce electrical power; and

a collector system, the collector system configured to collected exhaust
created by the power generator, wherein the exhaust from the collector

system can provide the input stream for the electrolysis system;
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wherein the portion of hydrogen and oxygen not used by the power generator 1s

available as a storable form of energy.

The system of claim 1, wherein the input stream 1s one of fresh water and sea

water.

The system of ¢laim 1, further comprising a water treatment system comprising at
least one of a filtration system, a distillation system, and a deionizing system, the
water treatment system configured to partially purify the input stream prior to

introduction the input stream into the electrolysis system.

The system of claim 1, wherein the input stream comprises water recovered from

the power generator.

The system of claim 1, wherein the system 1s configured to transmit electrical

power to an electrical grid distribution system.
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6. The system of claim 1, wherein the system is configured to refuel vehicles that

operate on hydrogen consuming fuel systems.

7. A method for converting energy from a renewable energy source into a storable

form of energy, the method comprising:

a. providing a source of electrical energy, wherein the electrical energy is

generated by a source from a source of renewable energy;

b. providing an input stream, the input stream comprising water;

c. providing an electrolysis system, the electrolysis system configured to use
the source of electrical energy to convert the water into hydrogen and
oxygen, wherein the electrolysis system further comprises separate

hydrogen and oxygen output streams;

d. introducing water into the electrolysis system;

e. operating the electrolysis system such that water is converted into

hydrogen and oxygen gas;

f. providing a hydrogen storage system;

g. providing an oxygen storage system;
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h. providing a power generator, wherein the power generator is configured to
use at least a portion of the hydrogen and oxygen generated by the

electrolysis system to produce electrical power;

5 1. providing a collector system, the collector system configured to collected
exhaust created by the power generator, wherein the exhaust from the
collector system can provide the input stream for the electrolysis system;

and

10 J. storing the portion of the hydrogen and oxygen not used by the power

generator.

8. The method of claim 1, wherein the mput stream 1s one of fresh water and sea

15 water.

9. The method of claim 1, further comprising:

20 a. providing a water treatment system, the water treatment system
comprising at least one of a filtration system, a distillation system, and a
deionizing system, the water treatment system configured to partially
purify the input stream prior to introduction the input stream into the

electrolysis system, and
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b. processing the input stream with the water treatment system prior to

introducing the input stream into the electrolysis system.

5
10. The method of claim 1, further comprising using water recovered from the power
generator as at least a portion of the input stream.
10 11. The method of claim 1, further comprising transmitting electrical power to an
electrical grid distribution system.
12. The method of claim 1, further comprising using hydrogen generated by the
15 electrolysis system to refuel vehicles that operate on hydrogen consuming fuel

systems.



From: Cory Furman

Fax: (206) 992-0740 ] Te: FIP Fax (3069925604@ Fax: (306) 992-5604 Page 250f 29 06/27/2017 7:52 PM

. P C T o : P For receiving Office use only oo

Internationa} Application No.

- REQUEST

U International Filing Date

'The undc.rsigned requests that the present
internationaj applicatien be processed
according to the Patent Coopcmno_n Treguy. _ " EName of receiving Office and “PCT International Appiicatien”

Applicant’s or agent’s file reference s
(if desired) {12 characters maximun ) 869-004

Box No. I TITLE GF INVENTION

RENEWABLE ENERGY SYSTEM .

Box Nao. it APFPLICANT . & This person is also inventor

1P.0. Box 227

Name and address: (Family mume fillowed by grvenname; fora leged entity, fidl official desigration. Telephone MNo.
The cteldress must clude posiad codt and name.af country, The covmiry of The address indicared mthiy

Box s the applicani s Siate {that s, country) of resigence if ro Slote of residence.is mdicened below.j .

MILOS, Marvin L

'jFuc_simile No,

Balgonie, Saskatchewan . _ o Apnlicant’s registration No. with the Office
Canada S0G OEQ - : : . : : ST

E-mail authorization: Marking one of the cheok-boxes belowlm_lthoriies the receiving OLlice. the International Searching Authority, the
Intesnationsl Bureau and the International Preliminary Examining Authority to usc the e-mail address indicated in (his Box to send,

{ notifications issued in respect of this international application fo. that e-mail address if those officas are willing to do so.

as advance copies followed by paper notifications; or [ exclusively in electronie form (ne. paper notifications will be sent).
E-mail address:
State (that is, countryi ofnationality:

State (that is. counpy} of residence:

CA
This person is applicant  [7 ionat ! { indi i ¢
for the purposes of all designated States D_me SiaLES.iﬂd]Cﬁth inn the Supplemental Box

Box Ne, 11l ..'FIERTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

I__-l Further applicants and/or {further} inventors are indieated on a continuation sheet.

Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

1 of the applicant(s) before the competent International Autherities as;

] 300 - 1914 Hamilton Street

The person identified below is hereby/has been appointed o act on behalf m agent g;omm-:mt "
iti represcniative

Name and address; (Family name followed by given name; for alegal entiity, fill officie] designarion. Telephone No.

The address must include postal code and name of Couniy.,) + 308-992-0740
FURMAN, CORY J. : - o 1-'acsi1i:9N0 o
'FURMAN IP LAW & STRATEGY PC . 306-992-5604

Regina, Saskatchewan L iAgent’s regi_slr_a?on HNo. fvi_l._h_ the Qfﬁ.c:.e

Canada 34P 3N6

E-mail anthorization: Marking onc ofthe check-boxes below authorizes the receiving Office, ;he International Sear_chin_g Autherity, the
International. Bureau-and the International Preliminary Examining Authority 10 -use the e-mail address indicated in this. Box 10 send,
potifications issued in respect of this inlernational application to that e-mail address if those offives are willing to do so.

as advance copies followed by paper notifications; or 1 exclusively in electronic form (no paper noli (ications will be senl}.
E-maitaddeess: cfurman@furmanip.com .

D Address for correspondence: Mark this check-box where no agent or common Tepresentative is/has been appointed and the
space above is used instead to indicate a special address 10 which correspondence should be sent. -

Form PCT/ROMDL {first shoet) (July 2015} o . : : - . Seg Notgs fo the request form
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Box No. V DESIGNATIONS

The tiling ofthis request constitutes under Rule 4.9(a} the designation of all Coniracting States bound by the PCT on the inlernaticnal
filing date, for the, grant of every kind of protection available and, where applicable, for the grant of both regtonal and national patents.

However,

D DE Cermany is nof designated for any kind of national protection

D IP Japan is not designated for any kind of national protection

D KR Republic of Korea is not designated for any kind of national protection

(The check-boxes above may only be used tv exclude { irvevocably) the designations concerned if, at the fime af filing or subsequently under
Rule 26biv. 1, the intermational application contatus in Box No. V] a priovity claim to an earlier national application filed m the particular
State concerned. i order to avold the ceasing of the effect, ynder the national lav, of this earlier nationad application.}

Box No. VI PRIORITY CLAIM AND DOCUMENT

The priovity of the following earlier application(s) is hereby claimed:

Filing date Number Where earlier application is:
of carlier application ol sartier application : it . . . .
feleay/month/vear) - | national application:| regional application: |international application:
country or Member | regional Office receiving Office
of WTO
item (1) 2933996 -~ | CA
27/06/2016 . '

item (2)

item (3)

D Further priority ¢laims are indicated in the Supplemental Box.

Furnishing the priority document(s):

The receiving Office is requested to prepare and transmit to the International Bureau a certified copy ofthe earlier applicatioa(s}
fonfy if the earlier application(s) was filed with the receiving Office which, jor the purposes of this international application, Is
the receiving Office) identifted above as: :

all items [ item (1 L) item ) T stem (3 [:1 other, see Supplemental Box

|:] The Taternational Bureau is requesied to obtain fom a digital library a certified copy cfthe carlier application(s) identifled above,
using, where applicable, the aceess code(s) indicated below {if the earlier application(s} is available (o if from Q digital Hbrary),

Ej item (1) [] item (2} ]:] itom (3) D other, sec

access code access code ~ access code _ o Supplemental Box

Restore the right of priority: the receiving Office is requesied 1o restore the right of priority for the earlier application(s) identified
above or in the Supplemental Box as ilem(s) ( ), (See also the Notes fo Box Na. Vi; further
information must be provided (o support @ requesi i restore the right of priority.)

incorporation by reference; where an clement of the international application referred to in Article 11{1)iii)(d) or {e) or.a-part of
the description, claims or drawings referred to in Rule 20.5(a) is not otlierwise contained in $his international application but is
completely contained in an earlicr application whose priority is claimed ¢n the date on which one or more clements referred 1o in
Article L1{13(ii1) were first received by the. receiving Office, thal element or part is, subject to confirmation under Rule 20.6,
incorporated by reference in this intemational application for the purposes of Rule 20G.6.

Box No. VIl INTERNATIONAL SEARCHING AUTHORITY

Cheoice of Internafional Searching Autherity (ISA) (if more than one International Seavching Authority is campelent to carry oul ihe
imternational search, indicate the Authority chosen; the iwo-fetter code may be used):

1A/ CA

Form PCT/R(V101 (sccond sheet) (Tuly 2015) See Notes to the request form
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Box No. iX  CHECK LIST for PAPER filings — fhis sheet is only to be used when fifing an iniemational application on PAPER

This international application MNamber This international application is accompanied by the _ Number
congains the following: . ofsheets | following item(s) (mark the applicable. check-boxes below - . -ofiterss |
' ' and indieate i vight column the number of each item):

(&) request form 1. B0 feecaloulation sheet . ..o ooe i e 1
PCTARO/NOL P
{including any o | 2. [ originai separale power of atlomey .. ...t
declarations ang ' _ .
supplementsl ) 3. O original general power ef attogney . ... ... a e ]

SHeets) . : : .
sheeis) I : 3 4. 1] copy ol general power of attorney; reference
(b description _ ) BURMDET: ..o S
1 (excluding any ' 5. [ pricrity document(s) identified in Box No. V1
sequence listing ASTLEIEL(SY - o v et me e e e et e e ey e
patt of the )
descriplion, o 6, [ Translation of international application into
see (M belowh. oovviinens 0 0 1B (LARGUARET. .o oo e L
o) caims ... ... . . _ 5 7. H] separate md_watmns concerting daposue§
: : . microorganism or ather biclogical material .. ...... ..

{d) abstract ... SRR s, L fonly where item (J) is marked in the left column)

o copy in electronic form {Annex C/8T.25 text file) on

(e} drawings (ifuny) - ..ooooeen T o 1_ physical data carrier{s) of the sequence listing, not forming

o _ L . part of the infernational application, which is furnished only
(f) sequence listing ' for the purpuoses of international search vuder Rule 13/er

part of the (type and number of physical dala carrzem') ......... .
description (ifany) .. ... ...,

. — 9 O orly where izem (f) (in the left calunn) and item § fabove)
’ - are marked) a statement conlizming that “the information

o ) ] ' recorded in electronic form submiited under Rule 13ser is
Total number of sheets o 26

identical to the sequence listing as containgd in the
iniernational application” as filedonpaper . ......... - :
110, [0 copy of results of earlier scarchizs) (Rule 12b4s.1(a}) .
11 7] other (spectfl. oo s
Figure of the drawings which 1 o Eanguage of filing ofthe . English
should accompany the abstract: international appiication' 4

[Box No. X SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE

Next o each signative, ingicate the nome of rhe persor stgnmg el rhe capacm inw hrch the person signs () j s”d, capacny is nol obwom Jrom ;eadmg the reguestl.

CORY J. FURMAN, Agent

T,

1 1. Dute of actual receipt of the purported

For receiving Office use only

international application: 2. Drawings:

Corrected date of actual teceipt due to later but o D recetyed:
timely received papers of drawings completing
the purported intersational apphcatmu

e

T4, Dale of timely receipt of the required D not received;

comreetions under PCT Article 11(2):

wh

Infernational Searching Authorily 6. Transmital of search copy delayed
{if two or more are competent):  SA / until search fee is paid

For laternational Buresu use only

Date of receipt of The record copy
by the Internatienal Bureaw:

Form PCT/RO/101 (tast sheet - paper) (July 2015) B o | See Nofes lo the request form
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FEE CALCULATION SHEET

Annex to the Request International A.pghcgt.lou NO.‘

Applicant’s or agent’s
file reference 869-004 Date stamp of the receiving Cffice
Applicant ' . o . o

MILOS, Marvin

CALCULATION OF PRESCRIBED FEES

(Applicants may be entifled to o reduction of certain fees as indicated in the PCT Fee Tables
thitp:/fewwaripo.inypetiendfeespdll) . )

1. TRANSMITTALTEE: . 0ovvore e s e _|- _ : 500 71
" 1600 [5]

12, SEARCHFEE: ................oocoiein SURTURT ST |
CA

International search to be camed outby:

3. INTERNATIONAL FILING FEE
Enter total number of sheets indicated in Box No IX: | __26
Fixedamo;mt for the first 30 sheets . . . . L. I . 1_792!i_|| o
_ 0 . = _ [2]
7 numberofsheets fee per sheet - e
in exqess 0730 T

| 3692 [1]|

Add amounts entered al il and i2 and enterio_tgl.atlt U

(dpplicants from certain States ave entitled fo a reduction of 90% of the international filing fee. (see ]
hitp:wwwwipo. intipetienifeesifee, rechicrion.pdf). Where the applicant iy (or all applicants are) so entifled,
the total to be entered ar 1 is 10% of the infernational filing fee.) ’ ) o

4 FEE FOR PRIOKITY DOCUMENT (i qpplicable). . . ......... . L I . m
s, FEEFOR RESTORATION OF THE RIGHT OF PRIORITY (f

applicable): ... ..o ii e e s e l
6. 'FEE FOR EARLIER SEARCH DOCUMENTS fif quplicable): .. ..... .. ‘ 5]
7. TOTAL FEESPAYABLE . . . . . . . .. . . .- 3692

Add amounts entered at T, S, L P, RP and ES,

and enter total in the TOTAL box TOTAL

MODE OF PAYMENT (Notall modes of paymert may he available at-oil receiving Offices}

eredit card fdetenls shoutd authorization to charge deposit hank tranafi ' |
| #ot e inclucled on this shect] E:I O current account (sgc below) D ank; travsier [:] cam
. T deferred

[ postal money order [] check [] revenue stamps other (specify):
AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT OR CURRENT ACCOUNT . .
(This mode of pavment may nof be avaitoble of all receiving Offices) . Receiving Oftice: RO/
[} Auttorization to charge the total fees indicated above. - Deposit or Cugrent Account e
[ (This check-box may be marked enly if the conditions for depusitor current . Date:

acconnts of the receiving Office so permil) Awthorization (0 charge any :

deficiency or eredit any overpayment in the total foes indicated above.. Name:

Signature:

[ Authorization to charge the fee for prierity document.

Form PCT/ROY 101 {Annex) (July 2015) I T T T T e e See Notes to the fee cq.’_cuiqf_z‘qnsheét
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