
Hunting Titan, Inc. 
Ex. 1011 

Pg. 001

a2) United States Patent
Lercheetal.

US007347278B2

US 7,347,278 B2
Mar. 25, 2008

(0) Patent No.:

(45) Date of Patent:
 

(54)

(75)

(73)

(21)

(22)

(65)

(63)

(60)

(51)

(52)
(58)

SECURE ACTIVATION OF A DOWNHOLE
DEVICE

Inventors: Nolan C. Lerche, Stafford, TX (US);
James FE. Brooks, Manvel, TX (US);
Choon Fei Wong, Sugar Land, TX
(US)

Assignee: Schlumberger Technology
Corporation, Sugar Land, TX (US)

Notice: Subject to any disclaimer, the term ofthis
patent is extended or adjusted under 35
U.S.C. 154(b) by 179 days.

Appl. No.: 10/928,856

Filed: Aug. 27, 2004

Prior Publication Data

US 2005/0045331 Al Mar. 3, 2005

Related U.S. Application Data

Continuation-in-part of application No. 10/076,993,
filed on Feb. 15, 2002, which is a continuation-in-part
of application No. 09/997,021, filed on Nov. 28, 2001,
now Pat. No. 6,938,689, which is a continuation-in-

part of application No. 09/179,507, filed on Oct. 27,
1998, now Pat. No. 6,283,227.

Provisional application No. 60/498,729, filed on Aug.
28, 2003.

Int. Cl.

E21B 43/116 (2006.01)
US. Cleeeecrecneceees 175/4.55; 102/215
Field of Classification Search................ 166/297,

166/66, 250.01, 55.1, 381, 65.1, 72; 175/4.54,
175/4.55; 102/215, 217; 361/249

See application file for complete search history.

 

RX 10
Da 16 17
7 -QEETIbee = O@——_Ge

EERE ISSSSSSS
 

104
28APOON244,

WR 108
248: 28B

RORY)8
yoKENIEKEI_EECKUKERIRLEIRAEERKERESno 10 

 
x3 28c

teisJ[_._] BY

DIDO 10D  
24D 28D

  
wsoS

       
 

(56) References Cited

U.S. PATENT DOCUMENTS

2,655,619 A 10/1953 Neal
3,181,463 A 5/1965 Morgan etal.
3,327,791 A 6/1967 Harrigan, Jr.
3,366,055 A 1/1968 Hollander, Jr.
3,517,758 A 6/1970 Schuster

(Continued)

FOREIGN PATENT DOCUMENTS

EP 0 029 671 Bl 9/1983

(Continued)

OTHER PUBLICATIONS

Lieberman, M. L.; “CP DDT Detonators: II. Output Characteriza-
tion”; Sandia National Laboratories;, Report SAND: 83-1893C;
Albuquerque, New Mexico; pp. 3-17, 1984.

(Continued)

Primary Examiner—Sunil Singh
(74) Attorney, Agent, or Firm—Trop, Pruner & Hu, P.C.;
Kevin Brayton McGoff; Bryan P. Galloway

(57) ABSTRACT

A system includes a well tool for deployment in a well, a
controller, and a link coupled between the controller and the
well tool. The well tool comprises plural control units, each
of the plural control units having a microprocessor and an
initiator coupled to the microprocessor. Each microproces-
sor is adapted to communicate bi-directionally with the
controller. The controller is adapted to send a plurality of
activation commands to respective microprocessors to acti-
vate the respective control units. Each activation command
containing a unique identifier corresponding to a respective
control unit.

17 Claims, 4 Drawing Sheets

 
Hunting Titan, Inc.

Ex. 1011

Pg. 001

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Hunting Titan, Inc. 
Ex. 1011 

Pg. 002

US 7,347,278 B2
 Page 2

U.S. PATENT DOCUMENTS EP 0 601 880 A2 6/1994
EP 0604694 Al 7/1994

3,640,224 2/1972 Petrick et al. GB 677824 8/1952
3,640,225 2/1972 Carlson et al. GB 693164 6/1953
3,704,749 12/1972 Esteset al. GB 1555390 A 11/1979
3,758,731 9/1973 Vann et al. GB 2100395 A 12/1982
3,978,791 9/1976 Lemley et al. GB 2118282 A 10/1983
4,041,865 8/1977 Evanset al. GB 2190730 A 11/1987
4,052,703 10/1977 Collinset al. GB 2226872 A 7/1990
4,137,850 2/1979 Donner GB 2265209 A 9/1993
4,208,966 6/1980 Hart GB 2290855 A 1/1996
4,306,628 12/1981 Adamsetal. GB 2352261 A 1/2001
4,307,663 12/1981 Stonestrom GB 2366817 A 3/2002
4,393,779 7/1983 Bredeetal. SU 1265672 10/1986
4,421,030 12/1983 DeKoker wo WO 95/19489 Al 7/1995
4,422,381 12/1983 Barrett Wo WO 96/23195 Al 8/1996

4,441,427 4/1984 Barrett — Wo WO 97/45696 Al 12/1997
4,471,697 9/1984 McCormicket al. Wo WO 98/38470 Al 9/1998
4,496,010 1/1985 Chapman,III wo 00/20820 A2 4/2000
4,517,497 5/1985 Malone Wo W002/061461 A2 8/2002
4,527,636 7/1985 Bordon
4,592,280 6/1986 Shores OTHER PUBLICATIONS
4,602,565 7/1986 MacDonald et al. . .
4,618,197A* 10/1986 White occ 439/76.1_Dineger, R.H.; “High-Temperature-Stable Detonators”; 12th Sym-
4,632,034 12/1986 Colle, Jr. posium on Explosives and Pyrotechnics, San Diego, California,
4,638,712 1/1987 Chawlaetal. Mar. 13-15, 1984; Los AlamosNational Laboratory; pp. 4-1 through
4,646,640 3/1987 Florin et al. 44.
4,662,281 5/1987 Wilhelm etal. Lindemuth, I. R.; Brownell, J.H.; Greene, A.E.; Nickel, G.H.;
4,674,047 6/1987 Tyler et al. Oliphant, T.A.; and Weiss, D.L. with the Thermonuclear Applica-
4,700,629 10/1987 Benson etal. tions Group, Applied Theoretical Physics Division and Hemsing,
4,708,060 11/1987 Bickes,Jr. et al. W.F. and Garcia, I.A. with the Detonation Systems Group, Dynamic
4,729,315 3/1988 Proffit et al. Testing Division; “Exploding Metallic Foils for Slapper, Fuse, and.

Hot Plasma Applications: Computational Predictions, Experimental4,735,145 4/1988 Johnsonet al. : :
4,762,067 8/1988 Barker et al. Observations”; Los Alamos National Laboratory, Los Alamos, New
4,777,878 10/1988 Johnsonetal. Mexico, pp. 299-305, undated.
4,788,913 12/1988 Stroudetal. Stroud, J.R.; “A New Kind of Detonator—The Slapper”; Paper
4,831,933 5/1989 Nerheim etal. prepared for the Annual Meeting of the Fuze Section, Ammunition
4,843,964 7/1989 Bickes, Jr. et al. Technology Division, American Defense preparedness Association,
4,884,506 12/1989 Guerreri Feb. 27, 1976; Lawrence Livermore Laboratory, University of
4,886,126 12/1989 Yates, Jr. California, Livermore, California, pp. 1 through 10.
4,944,225 7/1990 Barker “New Developments in the Field of Firing Techniques” by K.
5,014,622 5/1991 Jullian Ziegler Propellants, Explosives, Pyrotechnics 12, 115-120 (1987).
5,088,413 2/1992 Huberetal. “Application of Slapper Detonator Technology to the Design of
5,094,166 3/1992 Hendley, Jr. Special Detonation Systems,” by W. H. Meyers Proc. 12.sup.th
5,094,167 3/1992 Hendley, Jr. Symposium on Explosives and Pyrotechnics, San Diego, California,
5,132,904 7/1992 Lamp Mar. 13-15, 1984, Detonation Systems Development, Franklin
5,172,717 12/1992 Boyle etal. Research Center Div, Philadelphia PA0O, pp. 4-5 through 4-19.
5,295,438 3/1994 Hill et al. “Flyer Plate Motion and Its Deformation During Flight,” by H. S.
5,347,929 9/1994 Lerche etal. Yadav and N. K. Gupta Int. J. Impact Engng, vol. 7, No. 1, 1988,
5,413,045 5/1995 Miszewski pp. 71-83.
5,505,134 4/1996 Brookset al. “Mossbauer Study of Shock-Induced Effects in the Ordered Alloy
5,520,114 5/1996 Guimard etal. Fe.sub.50 Ni.sub.50 In Meteorites,” By R. B. Scorzelli, I. S.
5,539,636 7/1996 Marsh etal. Azevedo, J. Danon and Mare A. Meyers J. Phys. F: Met. Phys. 17

PPPPPrrrrEEEPEPEPEEEEEPEEEeePereeeereerereeeeeeeereePE
(1987), pp. 1993-1997.5,579,283 11/1996 Owensetal. . .

5.706.892 1/1998 Aeschbacher, Jr. et al. “Effect of Shock-Stres Duration on the Residual Structure and
5756926 5/1998 Bonbrake et ‘aL Hardness of Nickel, Chromel, and Inconel,” by L. E. Murr and.
6 032.739 3/2000 Newman Jong-Yuh Huang Materials Science and Engineering, 19 (1975), pp.
6.092.724 7/2000 Bouthillier et al. 115-122. Critical Energy Criterion for the Shock Initiation of
6.173.651 Bl 1/2001 Pathe et al. Explosives by Projectile Impact, by H. R. James Propellants,
6,283,227 Bl 9/2001 Lerche et al. Explosives, Pyrotechnics 13, (1988), pp. 35-41.
6.536.798 Bl 3/2003 Hamilton “A Low-Energy Flying Plate Detonator,” by A. K. Jacobson Sandia
6 604.584 B2 8/2003 Lerche et al. National Laboratories Report, SAND 81-0487C, Albuquerque, New
6,727,828 BL 4/2004 Maloneet al. Mexico, 1981, pp. 49-1 through 49-20.
6,752,083 Bl 6/2004 Lerche et al. Sequential Perforations in Boreholes,” by H. Lechen ANTARES
6,843,119 B2* 1/2005. Patey et al. wa... 73/152.18  Datensysteme GmbH,Jan. 1998. _.

2001/0040030 Al 11/2001 Lerche et al. “A Simple Method for Estimating Well Productivity,” by J. E.
2002/0062991 Al 5/2002 Farrantetal. Brooks. SPE European Formation Damage Conference, The Hague,
2002/0088620 Al 7/2002 Lercheet al. The Netherlands, Jun. 2-3, 1997.

FOREIGN PATENT DOCUMENTS

EP 0386860 Bl 12/1993

Translation of Russian Official Action from counterpart application,
pp. 1-7, dated Mar. 27, 2006 (citing SU 1265672).

* cited by examiner

Hunting Titan, Inc.
Ex. 1011

Pg. 002

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Hunting Titan, Inc. 
Ex. 1011 

Pg. 003

=
$$$SSK

US 7,347,278 B2

16 17

}----f

19

he

6

IN
YA

XS

\\

Sheet 1 of 4

R
p
Y|

Mar. 25, 2008

FIG. 1

U.S. Patent

Qse]N

Q6N

10D

Sg8ggnwON-~~ONRORORORORORRARERROOMORORG 

 
Sw~

KKGoNAll
C

SAKAAQAAKOS

Ex. 1011

Pg. 003

Hunting Titan, Inc.f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Hunting Titan, Inc. 
Ex. 1011 

Pg. 004

US 7,347,278 B2Sheet 2 of 4Mar. 25, 2008U.S. Patent

97v80l
HOLIMSVM

rus
HOUWUINE|angio92

  
LNOVM

 
 

——yassao0ud0¥lNMANSO3U

dX

 

AlddfsYAMOd

 

QL

 OLLNia

YALLIWSNVYLOL8hsor 
Ex. 1011

Pg. 004

Hunting Titan, Inc.f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Hunting Titan, Inc. 
Ex. 1011 

Pg. 005

U.S. Patent Mar.25, 2008 Sheet 3 of 4 US 7,347,278 B2

FIG. 3

 
Hunting Titan, Inc.

Ex. 1011

Pg. 005

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
	� Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

	� Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
	� With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

	� Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
	� Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

	� Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


