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FIG. 1

when providing a load balancing service (50) to an electrical power supply
network (30). The load balancing service (50) includes one or more energy
storage devices which are charged and/or discharged from energy supplied
from and/or to the electrical power supply network (30) respectively,
wherein the apparatus associated with the one or more energy storage
devices is operable to control their state-of-charge (SOC) as a function of
an operating frequency (1) of the electrical power supply network (30), and
wherein the apparatus is operable to apply a bias of peak high-excursions
and/or low-excursions in frequency for ensuring that the one or more en-
ergy storage devices are maintained at nominal charge. Beneficially, the ap -
paratus is operable to employ a piecewise linear control algorithm for man-
aging the state-of-charge (SOC) of the energy storage devices.



WO 2014/177264 A3 |00 0000 O A A

TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SF, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant'’s entitlement to apply for and be granted
a patent (Rule 4.17(ii))

as to the applicant's entitlement to claim the priority of
the earlier application (Rule 4.17(iii))

of inventorship (Rule 4.17(iv))

Published:

(88)

with international search report (Art. 21(3))

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

Date of publication of the international search report:
24 December 2014



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2014/001125

A. CLASSIFICATION OF SUBJECT MATTER

INV. HO02J3/32
ADD. HO02J3/38

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

HO2J

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data, INSPEC

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

US 2010/090532 Al
AL) 15 April 2010
paragraphs [0001] - [0008],
[0021], [0023], [0024],
[0031], [0033], [0034],
[0044], [0051],
5a,5b,6

—

EP 2 139 090 Al (ABB RESEARCH
30 December 2009 (2009-12-30)
paragraphs [0001], [0004],
figure 2

SHELTON JOHN C [US] ET
2010-04-15)

[0026],
[0036],
[0053]; figures 2-4,

1-7

[0018] - 8-11

LTD [CH]) 1-11

[0009] ;

_/__

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

29 October 2014

Date of mailing of the international search report

06/11/2014

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Chaumeron, Bernard

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2014/001125

C(Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

LI GUO ET AL: "A new battery energy
storage system control method based on SOC
and variable filter time constant",
INNOVATIVE SMART GRID TECHNOLOGIES (ISGT),
2012 IEEE PES, IEEE,

16 January 2012 (2012-01-16), pages 1-7,
XP032153689,

DOI: 10.1109/ISGT.2012.6175627

ISBN: 978-1-4577-2158-8

Section III

CN 102 891 495 A (CHINA ELECTRIC POWER RES
INST; STATE GRID CORP CHINA)

23 January 2013 (2013-01-23)

the whole document

1-11

1-11

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2014/001125
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2010090532 Al 15-04-2010 CN 102326315 A 18-01-2012
EP 2351189 A2 03-08-2011
PE 00982012 Al 14-03-2012
RU 2011117931 A 20-11-2012
US 2010090532 Al 15-04-2010
WO 2010042190 A2 15-04-2010
EP 2139090 Al 30-12-2009  EP 2139090 Al 30-12-2009
WO 2009156261 A2 30-12-2009
CN 102891495 A 23-01-2013  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - wo-search-report
	Page 4 - wo-search-report
	Page 5 - wo-search-report

