US006274865B1

a2 United States Patent o) Patent No.:  US 6,274,865 Bl
Schroer et al. (@5) Date of Patent: Aug. 14, 2001
(54) ANALYSIS OF DOWNHOLE OBM- 5,201,220  4/1993 Mullins et al. .
CONTAMINATED FORMATION FLUID 5,247,830 * 9/1993 Goode .....oovveeiremrerinrereniens 73/152.51
5,266,800  11/1993 Mullins .
(75) Inventors: Jon J. Schroer, Bear, DE (US); Oliver 5,331,156 7/1994 Hines et al. weereeercnenvcennnnns 250/256

. .
(73) Assignee: Schlumberger Technology cited by examiner

Corporation, Ridgefield, CT (US) Primary Examiner—Constantine Hannaher

(*) Notice:  Subject to any disclaimer, the term of this (74) Anorney, Agent, or Firm—William B. Batzer; John L.

patent is extended or adjusted under 35 Lee

U.S.C. 154(b) by 0 days. 6] ABSTRACT

A method and apparatus is provided for determining OBM
Appl. No.: 09/255,999 PP P g

(21)  Appl. No.: 09/255, filtrate fraction in a downhole fluid sample. One embodi-
(22) Filed: Feb. 23, 1999 ment of the method is used when there is significant differ-
” ence between the coloration of formation fluid and the
(51) Imt. CL7 .o e Gf)lV 8/02 coloration of OBM filtrate. Another is used when there is
(52) US.ClL .. 250/269.1; 250/255; 250/256 little or no difference between the coloration of formation
(58) Field of Search ..o 250/269.1, 262, fluid and the coloration of OBM filtrate. Another determines

250/261, 256, 255 GOR of formation fluid corrected for OBM filtrate contami-
nation. Another determines OD of formation fluid corrected

(56) References Cited for OBM filtrate contamination. Another determines condi-

U.S. PATENT DOCUMENTS tions that would render optical density measurements invalid

and sample capture premature. Another predicts the reduc-

3,780,575  12/1973 Urbanosky . tion of filtrate fraction for a specific extended pumping time.

3,859,851 1/1975 Urbanosky . Another initiates sample capture when computed contami-
4,860,581 8/1989 Zimmerman et al. . nation fraction exhibits stable asymptotic convergence.

4,936,139 6/1990 Zimmerman et al. .
4,994,671 2/1991 Safinya et al. .
5,167,149 12/1992 Mullins et al. . 61 Claims, 16 Drawing Sheets




