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Table 1 Calculation results of A; and A, bilayer
conproducing oil using the bias least square method

AL EL L )7 9% T 45 31 % Y] 1R 5 %o
A Ay A A, A Ay
21.03  78.97  20.37 80.75 -0.66 1.78
30.11  69.89  28.04  72.76 -2.07  2.87
39.99  60.01  36.89  63.53 -3.10 3.52
50.33  49.67  46.22  53.90 - 4.11  4.23
59.14  40.86  62.85  36.49 3.71 - 4.38
69.33  30.67 67.88  31.25 - 1.46  0.58
89.68  10.32  92.37 5. 64 2.69 - 4.68
10.30  89.70  9.73 91.83 -0.57 2.13

A e

(Ar+ As) 78.72 19.95
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Table 2 Calculation results of A; and A, bilayer

conproducing oil using the bias least square method

AL Lk be s/ 9% T &5 H1 % NP IRIE %

Ay B, A B, Ay B,
49.98  50.02  49.99  50.01 0.01  -0.01
69.65  30.35  69.89  30.14  0.24 - 0.20
20.60  79.40  20.27  79.68 - 0.33  0.28
40.35  59.65  40.25  59.73 - 0.09  0.08
59.86  40.14  59.99  40.03  0.13 - 0.11
89.58  10.42  90.05  10.02  0.47 - 0.39
10.10  89.90  9.65  90.28 - 0.45  0.38

ARG Rl

(A+ Ba) 73.79 26.26




* 218 i

Vi S < R 1} 503 %

F*3I FIE—WRYEZT11 ZEaXFANITEERSELLE S MEIEAR EL
Table 3 Comparison of calculation results for YEZ 7-11 trilayer comproducing well in

a fault block of Yangerzhuang area with the data of partition mixed oil

fiC LR A it 1) fiC LB A it 1) £ 1R 2 %
KB 1 43 L6 % AR A L6 %

(Nm* 2 Nm 39 Nm 28 (Nm* 2 Nm 3 Nm 2 (Nm3?  Nm¥® Nm2®)
0:20.05: 79.95 - 2.53: 17.73: 84.91 -2.53 -232 4.96
0: 40.08: 59.92 1.93: 41.00: 57.08 1.93 0.91 - 2.84
0: 60.08 39.92 - 0.01: 58.28: 41.65 - 0.01 - 1.80 1. 74
0: 80.05: 19.95 - 1.17: 83.12: 17.87 - 1.17 3.06 - 2.08
19.88: 0: 80.12 19.07: 1.40: 79.69 - 0.80 1.40 - 0.44

19.86: 20.09: 60.05 19.22: 22.09: 58.77 - 0.65 2.00 - 1.28
19.85: 40.14: 40.01 18.78: 44.90: 36.29 - 1.07 4,75 -3.72
19.84: 60.17: 19.99 21.24: 51.91: 26.77 1. 41 - 8.26 6.78
19.82: 80.18:0 21.67: 72.87: 5.29 1. 84 - 7.30 5.29
39.82: 0: 60.18 39.19: 3.60: 57.33 - 0.62 3.60 - 2.85
39.790 20.12: 79.88 38.71: 22.24: 39,10 - 1.08 2,12 - 1.00
39.76 1 40.20: 20.03 41.60: 36.29: 22.09 1. 84 - 3.91 2.05
39.73: 60.27: 40.18 41.65: 55.83: 2.41 1.91 - 4.44 2.41
59.82: 0: 20.08 58.73: 4.65: 36.72 - 1.09 4,65 - 3.47
59.77: 20.15:0 63.24: 19.34: 17.44 3.47 -0.80 -2.64
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Fig. 2 Gas chromatographic fingerprints for the whole oil of YEZ 7-11 trilayer conproducing well and

related single-producing wells in a fault block of Yangerzhuang area
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Table 4 Calculation results of YEZ 4-19
bilayer conproducing well using the chromatographic

#z5 YEZ&19 BESHEHHEINILE
BARTEERR(H PLSE %)
Table 5 Calculation results of YEZ 419

bilayer conproducing well using the ultraviolet

fingerprints technique ( by the PLS algorithm)
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49.96: 50. 04 46. 621 53.28 -3.34 324
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HOW TO ELIMINATE THE DEFECTS OF GCF APPLIED TO
THE PRODUCTION-PARTITIONING CALCULATION OF
CRUDE OIL IN CONPRODUCING WELLS

ZOU Yurzheng', CAT Yuarming', MA Tingz, MEI Bo-wen’

(1. Wuxti Research Institute of Experimental Geology, SINOPEC, Wuxi, Jiangsu 214151, China;
2. Testing Center, Jianghan Petroleum College, Jingzhou, Hubei 434100, China)

Abstract: As an important technique in the reservoir geochemical domain, the gas chromatographic fingerprints
technique ( GCF) has made great contribution to the administration and development of oilfields. GCF has won
initial success when applied to the production-partitioning calculation of crude oil in conproducing wells. But
many defects as follows were revealed during its application. (1) As GCF is affected by noise unavoidably, the re-
quirements for the stability of instruments are very strict. (2) the amount and velocity of inlet samples must be
kept identical on the whole. (3) The determination of peaks is relatively difficult for biodegraded oil without n-
alkane. (4) The peak height is greatly affected by the integration method the operator selects. (5) As the "stan-
dard plate” method established on the basis of absolute linear stacking has not strict universality, the approxima-
tion has defects theoretically and correct results cannot be obtained usually by means of conventional mathemati-
cal methods. (6) The questions about trilayer conproduction have not been resolved better. About its theoretical
defects, it is proved by strict mathematical deduction that there is no linear stacking relationship between peak
height ratios and production-partitioning percentages. Furthermore, the internal standard method and the bias
least square method two improving schemes aimed at the above defects were suggested, and the later scheme was
studied and discussed emphatically and thoroughly. By improvement on original GCF, the absolute error between
predicted and measured values for artificial partition mixed oil is less than 5% . This proved the accuracy and re-
liability of the later scheme. The comparison of the calculation results from the later scheme with those from the
ultraviolet spectral technique (UV) for the same conproducing well shows that the two methods have quite good
coincidence and comparability. At last, the respective appliable ranges of GCF and UV two techniques are dis-
cussed in detail. As the two techniques are mutually complementary, we must make selections according to con-
crete conditions in the course of application.

Key words: production partition; the bias least square method; gas chromatographic fingerprints; conproducing oil

wells; ultraviolet spectrum; reservoir geochemistry





