
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 
(19) World Intellectual Property 

Organization 
International Bureau 

(43) International Publication Date 
6 February 2014 (06.02.2014) WIPOIPCT 

(10) International Publication Number 

WO 2014/022320 A2 

(51) International Patent Classification: 
E21B 47/00 (2012.01) 

(21) International Application Number: 
PCT/US2013/052595 

(22) International Filing Date: 
29 July 2013 (29.07.2013) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 
61/678,069 31 July 2012 (31.07.2012) US 
13/711,815 12 December 2012 (12.12.2012) US 

(71) Applicant: LANDMARK GRAPHICS CORPORA­
TION [US/US]; 2107 Citywest Boulevard, Building 2, 
Houston, TX 77042 (US). 

(72) Inventors: QUERALES, Maiquel, Manuel; 24333 Cinco 
Terrace Dr., Apt. #125, Katy, TX 77494 (US). VILLAM-
IZAR, Miguel; 1725 Crescent Plaza Dr., Apt. #3127, Hou­
ston, TX 77077 (US). CARVAJAL, Gustavo; 28010 
Iberville Glen Dr., Katy, TX 77494 (US). VELLANKI, 
Rama, Krishna; 12951 Briar Forest Dr., Apt. #1001, Hou­
ston, TX 77077 (US). MORICCA, Giuseppe; Via Ugoni 
1, 1-26845 Codogno (IT). CULLICK, Alvin, Stanley; 
2959 E 143rd Place, Thornton, CO 80602 (US). 
RODRIGUEZ, Jose; 24906 Morning Raven Ln., Katy, 
TX 77494 (US). 

(74) Agents: KRUEGER, Daniel, J. et al.; Krueger Iselin LLP, 
P.O. Box 1906, Cypress, TX 77410-1906 (US). 

(81) Designated States (unless otherwise indicated, for every 
kind of national protection available)'. AE, AG, AL, AM, 
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, 
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, 
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, 
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KN, KP, KR, 
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME, 
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, 
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, 
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, 
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW. 

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available)'. ARIPO (BW, GH, 

[Continued on next page] 

(54) Title: MONITORING, DIAGNOSING AND OPTIMIZING GAS LIFT OPERATIONS 

232 

CJ 

o 
CJ m 
CJ 
CJ o 

o 
CJ 

o 
& 

230 
Optimization Performance Curves 

O 

'§ £ 
cE Q: 
=o 

¥ 

234 

Gas injection Rate 
• Current Injection Point # New Injection Point 

Current Production 
Q-Ini Q-Prod Choke 

5 622 % in • 

Opportunity 
Q-Ini 

- [Accept| 3 
3 
3 [Accept! 

Q-Prod Choke 
1100 % in 
1000 % in 
900 % in 
800 

236 238 

(57) Abstract: Systems and methods for monitoring, diagnosing and optimizing operation of a gas lift (GL) system, at least some of 
which include a method that includes collecting measured data representative of the GL system's state, storing the measured data, 
comparing the measured data to a well model's calculated data for the well and identifying likely conditions of the GL system based 
on mismatches between the measured data and the calculated data. The method further includes updating the model to reflect the 
likely conditions and selected corrections of the likely conditions, generating GL system performance curves using the updated mod -
el and presenting to a user actions recommended to achieve a GL system performance consistent with a GL system operating point 
on at least one of the GL system performance curves. 
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