47106942 A3 IO 0RO 0 AT e

=

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Burcau

(43) International Publication Date
9 December 2004 (09.12.2004)

AT O Y OO

(10) International Publication Number

WO 2004/106942 A3

(51) International Patent Classification’: GO1N 33/28,
BO1L 3/00, E21B 1/00, GO1N 1/10, E21B 47/00, 49/08

(21) International Application Number:
PCT/US2003/025963

(22) International Filing Date: 19 August 2003 (19.08.2003)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:
60/404,399 21 August 2002 (21.08.2002) US
(71) Applicant (for all designated States except CA): SHELL
INTERNATIONALE RESEARCH MAATSCHAPPLJ
B.V. [NL/NL]; Carel van Bylandtlaan 30, NL-2596 HR

The Hague (NL).

(71) Applicant (for CA only): SHELL CANADA LIMITED
[CA/CA]; 400 - 4th Avenue S.W., Calgary, Alberta (CA).

(72) Inventors: ZEILINGER, Sabine, Claudia; 2255
Braeswood Park Drive, Apt. 172, Houston, TX 77030
(US). MCNEIL III, Robert, Irving; 12934 Peach
Meadow, Cypress, TX 77429 (US). NICHOLSON,

James, William; 5555 New Territory Blvd., Apt. 2107,
Sugar Land, TX 77479 (US).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL,, IN, IS, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC,
SD, SE, SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA,
UG, UZ, VC, VN, YU, ZA, ZM, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Burasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
Buropean patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

(88) Date of publication of the international search report:
10 March 2005

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: METHOD FOR MEASURING FLUID CHEMISTRY IN DRILLING AND PRODUCTION OPERATIONS

(57) Abstract: Disclosed is a method for chemical analysis of drilling-, drill-in, completion-, formation-, and production fluids,
& which may be employed at rig site or in a remote location, comprising: a) collecting samples of fluids from predetermined fluid
& collection points where the drilling-, drill-in-, completion-, formation-, or production fluid are flowing or stored ; b) introducing said
samples into a microfluidic system for chemical measurement, optionally operably connected to a computing device; ¢) executing
one or more selected tests on said microfluidic device; d) Providing a means of detecting results of the tests and generating data; e)
translating said data to provide results of said analytical test; and f) monitoring said results to adjust selected aspects of the drilling,

completion, and production operations.



/N
INTERNATIONAL SEARCH REPORT Inter; Application No
PCi/u> 03/25963

A. CLASSIFICATION OF SUBJECT MATTER
IPC 7 GOIN33/28 B01L3/00 E21B1/00 GOIN1/10 E21B47/00

E21B49/08

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 7 GOIN BOIL E21B

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

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

EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Gategory ° | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WO 01/73424 A (HALLIBURTON ENERGY SERV 1-8,11,
INC) 4 October 2001 (2001-10-04) 12

page 6, line 3 - page 8, line 5
page 13, line 3 - line 9

page 14, 1ine b - page 15, line 12
A US 6 033 628 A (BEK FRITZ ET AL) 1-8,11
7 March 2000 (2000-03-07)

column 1, line 29 - Tine 56

column 6, 1ine 35 - 1ine 67

column 12, 1ine 35 - Tine 42

column 12, Tine 57 - column 14, line 8;
figures

column 18, Tine 18 - Tine 44

column 22, Tine 25 - Tine 35; figure 15

_____ o

Further documents are listed in the continuation of box C. Patent family members are listed in annex.

@ Special categories of cited documents :
P 9 "T* later document published after the international filing date
or priority date and not in conflict with the application but

*A" document defining the general state of the art which is not clted to understand the principle or theory underlying the

considered to be of particular relevance

invention
“E* earlier document but published on or after the international ** document of particular relevance; the claimed invention
flling date cannot be considered novel or cannot be considered to
"L* document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone

which is cited to estabiish the pubfication date of another

0 v . 1 . . N
cltation or other special reason (as specified) Y* document of particular relevance; the claimed invention

cannot be considered to involve an inventive step when the

*O" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled
*P* document published prior to the international filing date but in the art.
later than the priority date claimed '&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
25 November 2004 03/12/2004
Name and mailing address of the ISA Authorized officer

European Pateni Office, P.B. 5818 Paientlaan 2
NL - 2280 HV Rijswijk T

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016 Hocquet, A

Form PCT/ISA/210 (second sheet) (January 2004)

page 1 of 3



INTERNATIONAL SEARCH REPORT

-
Int al Application No

PCT/US 03/25963

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category °

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

Relevant to claim No.

A

US 5 644 395 A (FOLTA JAMES A)

1 July 1997 (1997-07-01)

column 1, Tine 11 - Tine 28

column 1, line 41 - column 2, line 20
column 3, line 23 - Tine 67

GB 2 362 469 A (SCHLUMBERGER HOLDINGS)
21 November 2001 (2001-11~21)

page 1, Tine 29 - 1ine 30

page 2, Tine 33 - page 3, line 3

page 7, Tine 25 - page 8, line 6; figures
3,10-13

US 6 117 643 A (SIMPSON MICHAEL L ET AL)
12 September 2000 (2000-09-12)

column 1, 1ine 25 - line 35

column 2, Tine 48 - 1ine 53

US 5 984 023 A (BONNECAZE ROGER T ET AL)
16 November 1999 (1999-11-16)

cited in the application

column 4, line 42 - line 61

column 8, Tine 52 - column 9, line 15
column 10, 1ine 52 - 1line 56

EMMONS D H ET AL: "SPE 56776 ON-SITE,
NEAR-REAL-TIME MONITORING OF SCALE
DEPOSITION"

SPE PROCEEDINGS, XX, XX,

vol. 2, 1999, pages 389-394, XP000979810
page 390, column 1, paragraphs 2,3

page 391, column 1, paragraph 2-5

page 392, column 1, paragraphs 4,5

US 6 176 323 B1 (KRUEGER VOLKER ET AL)
23 January 2001 (2001-01-23)

column 18, Tine 25 - Tine 35

WO 99/66172 A (SHELL CANADA LTD ; SHELL
INT RESEARCH (NL))

23 December 1999 (1999-12~23)

page 7, line 1 - line 13

page 9, line 5 - 1ine 20; figure 2

page 10, T1ine 4

US 6 388 251 B1 (PAPANYAN VALERI)

14 May 2002 (2002-05-14)

column 3, line 22 - line 27

WO 02/31476 A (SCHLUMBERGER CA LTD ;
SCHLUMBERGER SERVICES PETROL (FR);
PETROLEUM RES) 18 April 2002 (2002-04-18)
page 5, Tast paragraph - page 6, last
paragraph; figures 2,3,10

-/

12

1-12

1-12
12
1-12

Form PCT/ISA/210 (continuation of second sheet) (January 2004)

page 2 of 3




INTERNATIONAL SEARCH REPORT

[ -
inte 1al Application No

PCT/US 03/25963

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category °

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

Relevant to claim No.

A

US 2002/043620 Al (FORGANG STANISLAV W ET
AL) 18 April 2002 (2002-04-18)

paragraph ‘0025! -~ paragraph €0037!;
figures 1-3

Form PCT/ISA/210 (continuation of second sheet) (January 2004)

page 3 of 3




INTERNATIONAL SEARCH REPORT

ormation on patent family members

nal Application No

';Interr’
| PCT/US 03/25963

Patent document Publication Patent familyf Publication

cited in search report date member(s) ! date

WO 0173424 A 04-10-2001 AU 5580901 A 08-10-2001
WO 017342ﬂ Al 04-10-2001

US 6033628 A 07-03-2000 US 5658413 A 19-08-1997
us 5500071 A 19-03-1996
us 6635226 Bl 21-10-2003
us 6613560 Bl 02-09-2003
EP 0734281 Al 02-10-1996
EP 0734282 Al 02-10-1996
JP 9508706 T 02-09-1997
Wo 9612545 Al 02-05-1996
Wo 9612546 Al 02-05-1996
us 6093362 A 25-07-2000
us 6264892 Bl 24-07-2001
us 5882571 A 16-03-1999
us 5804022 A 08-09-1998
DE 69528130 D1 17-10-2002
DE 69528130 T2 15-05-2003
DE 69532741 D1 29-04-2004
EP 0708330 Al 24-04-1996
EP 0708331 Al 24-04-1996
us RE36350 E 26-10-1999
us 5571410 A 05-11-1996
us 5641400 A 24-06-1997

US 5644395 A 01-07-1997 NONE

GB 2362469 A 21-11-2001 CA 2344565 Al 18-11-2001
RU 2232891 C2 20-07-2004
US 2003206026 Al 06-11-2003

US 6117643 A 12-09-2000 AU 751563 B2 22-08-2002
AU 1705199 A 15-06-1999
CA 2311502 Al 03-06-1999
EP 1034424 Al 13-09-2000
JP 2001524667 T 04-12-2001
Wo 9927351 Al 03-06-1999
us 6673596 Bl 06-01-2004

US 5984023 A 16-11-1999 US 6220371 B1 24-04-2001
us 6003620 A 21-12-1999

US 6176323 B1 23-01-2001 AU 5248598 A 15-05-1998
AU 8164898 A 19-01-1999
GB 2334108 A ,B 11-08-1999
WO 9900575 A2 07-01-1999

WO 9966172 A 23-12-1999 AU 743632 B2 31-01-2002
AU 4511799 A 05-01-2000
CA 2334106 Al 23-12-1999
CN 1119502 B 27-08-2003
EA 2374 Bl 25-04-2002
Wo 9966172 Al 23-12-1999
EP 1086294 Al 28-03-2001
1D 27598 A 12-04-2001
NO 20006278 A 09-02-2001
0A 11627 A 09-09-2004
us 6241028 Bl 05-06-2001

Form PCT/ISA/210 (patent family annex) (January 2004)

page 1 of 2




INTERNATIONAL SEARCH REPORT

wmation on patent family members

Inter

nal Application No

PCT/US 03/25963

Patent document Publication Patent family Publication

clted In search report date member(s) date

US 6388251 B1 14-05-2002 @B 2362948 A ,B 05-12-2001
GB 2391939 A ,B 18-02-2004
GB 2391940 A ,B 18-02-2004
GB 2345753 A ,B 19-07-2000
NO 20000150 A 13-07-2000
WO 0042416 Al 20-07-2000

WO 0231476 A 18-04-2002 US 6476384 B1 05-11-2002
AU 8436101 A 22-04-2002
CA 2425423 Al 18-04-2002
EG 22741 A 30-07-2003
EP 1325310 A2 09-07-2003
WO 0231476 A2 18-04-2002
NO 20031625 A 06-06-2003
Us 2003062472 Al 03-04-2003

US 2002043620 Al 18-04-2002 US 6218662 Bl 17-04-2001
CA 2444194 Al 24-10-2002
GB 2395553 A 26-05-2004
NO 20034618 A 16-12-2003
Wo 02084334 Al 24-10-2002

Form PCT/ISA/210 (patent family annex) (Janvary 2004)

page 2 of 2




	Abstract
	Bibliographic
	Search_Report

