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Application of fine logging interpretation in

reserve calculation, Puguang Gas Field
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Abstract; The mineral composition and porosity interpreted by conventional logging are obviously different from

core analysis, hence are not qualified for reserve prediction. In view of this, it is very important to carry out fine

logging interpretation. A core hole in the Puguang Gas Field was chosen as the key to study the error between

core and logging analysis. Mineral composition was calculated from PE curves and other logging data. Based on

CNL and DEN as well as proper programming, porosity was calculated. New software to process the logging data

from the Puguang Gas Field was made. The precision of logging interpretation was improved obviously, which

backed up for the parameter research and reserve demonstration in the Puguang Gas Field.
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Table 1 Contents of calcite and dolomite calculated by thin slice analysis
and conventional logging, well PG 2, Puguang Gas Field

JrfgAa SR RIE % ) Hz A& EYME % )
e MR WA
~ HOAH WRMRE RX/%  EA A0 WHLME RX/e U4
4k 4k b 4 B 4k b
=i & EE] EE]
4778.01 ~4 796.7 78 87.25 11.86 54 18.55 7.02 62.14 55
4820.11 ~4 829.54 88. 88 93.85 9.21 24 11.12 1.01 90.87 17
4867.22 ~4 892.52 88.53 94.95 7.25 47 7.66 2.07 72.93 47
4902.28 ~4 937.88 93.57 95.25 1.79 118 5.45 0.66 87.83 48
4940.999 ~4 967.27 91.1 92.32 1.34 97 4.50 3.45 23.23 38
4 973.445 ~5 058.87 95.42 93.42 2.1 118 2.74 3.05 11.56 59
5065.5 ~5 139.26 94.71 88.95 6.08 155 2.39 1.57 34.16 101

5161.24 ~5197.56 93.99 72.89 22.45 115 3.74 15.32 309.36 87




55 1

BB, SE. DR R e i T P A R - 545 -

PGl & PG7 H:-2R ] ECLIPS -5700 ] H:-1%
o LRI R4 92.98% , LR XU i) |
M MR AR A SRS  PE 2T
HAF S, FLINH G438 1o A v fb A RS 1E Ab
B, IR R Sk I G A i R TR A B
TIRSCILA,
2.2 HARER

TEHCRAN O 4 3% 22 % P L0 H——PG2 H:AE
R RHRIET NS O A BT R Z B I B R
RAEIZ A0 DUPE” S 2, XI5 8 22 0] A9 RE 1 8
56 R IATHFSE s R, BIF 5 4 A 0 3 % ) 45 4t o
GORNZ RIAR DM ; fe 2, dl ST I IR B 5 6 2 1 o
SRV ZR | BV I A A A ) %
Y SO IH——PGO HE R BRI I, B TIE A
AR YR

TZ AR A X O IR A R R R 2
0 B A3AFDGE T8T SR, 000 H A 0 o 8 ik — 4
S 135 B 12 DX 3t S5 AR ) T S e Ak B A A
FIH PE I BEA AT Y& A AERSH,
) R 2 e o0 Sl SR BRAL B )5, 83X 2
FRfLBRE HEA T 6 BRAL G, 408 2 43 FSUBUE RS 1
TG Z LB
2.3 MBEAE
2.3.1 BRAHRI

6 TR RR R R A b2 B B A
ARG KA DA T YRS EENASA A
KA TR+ BRI E A AT,
A B RS R B R AN 2 3 R
2.3.2 F¥mayiti

T R I R A M I S Ak R R
R, E (R Aot 0 2 b J2 R L% B ( DEN ) FJG He
WS TSR (PE) . Horh, PE 42 E 52 7E
SRRSOV X W A A s B, B LT R 32 LB
FE AR B SR AR R R PE 28

*3 LRSHEBBUEMEENEENTUERESH

Table 3 Rocks and minerals in carbonate
formation, Puguang Gas Field

R} PF% I/ M WO e R
B (grem™)  (ps-ft™') (b-e')
AIRAT 0.0 2.71 47.5 5.08
HzfA 2.0 2.87 43.5 3.14
EaE -1.0 2.98 50.0 5.05
EinA -1 4.09 267
AL 20 2.52 3.45
S 10 2.12 2.04
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Table 4 Scale coefficients and PX ranges in
porosity calculation, Puguang Gas Field

(RS FLERBE % PX BUYEE PX
—% ®=10 0.10 ~0.30 0.20
—% 7<9<I0 0.40 ~0.50 0.40
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=2k 2<D<5 0.55 ~0.65 0.50
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Table 5 Contents of minerals calculated by thin slice analysis and fine logging interpretation, well PG 2, Puguang Gas Field

o HERERTHIE gy s WEERTHE Gy .

gt mawE P T gy omams P VT
4778.01 ~4796.7 78 78.49 0.63 54 18.55 18.75 -0.21 55
4820.11 ~4 829.54 88.88 84.19 3.88 24 11.12 11.96 -0.84 17
4 867.22 ~4 892.52 88.53 90.32 2.02 47 7.66 7.65 0.01 47
4902.28 ~4 937.88 93.57 93.19 0.41 118 5.45 5.35 0.10 48
4940.999 ~4 967.27 91.1 90. 66 0.48 97 4.5 4.88 -0.38 38
5065.5~5139.26 94.71 94.97 0.28 155 2.39 2.19 0.20 101
5161.24 ~5 197.56 93.99 93.42 0.61 115 3.74 3.72 0.02 87
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Table 6 Porosities calculated by core analysis and fine logging interpretation, well PG 2, Puguang Gas Field

HOLBEE  DHLBRE SPEIME

JEB/m A% Y (/% /% AHXT IR/ % Hd /A
4 778.04 ~4 796.70 2.77 2.81 -0.04 1.29 62
4.820.11 ~4 829.54 3.71 3.72 -0.01 0.20 34
4.869.75 ~4 894.28 5.11 5.36 -0.25 4.92 38
4903.35 ~4911.18 11.38 10.95 0.43 3.74 19
4913.19 ~4 936. 44 8.62 8.91 -0.29 3.39 54
4 941.34 ~4 964.31 9.89 10.47 -0.57 5.81 76
4978.19 ~5 010. 12 7.59 7.95 -0.37 4.81 41
5010.53 ~5 022. 14 6.95 7.06 -0.11 1.60 24
5030.21 ~5 058. 88 8.01 8.49 -0.48 6.04 28
5 065.50 ~5 079. 82 11.22 11.54 -0.32 2.83 37
5080.28 ~5 121.26 14. 66 14.43 0.23 1.55 68
5123.97 ~5 139.26 12.91 12.14 0.77 5.97 18
5161.24 ~5 170.91 11.11 10.75 0.36 3.20 34
5172.03 ~5 181.57 11.49 12.03 -0.54 4.73 30
5183.93 ~5 197.56 9.64 10.13 -0.49 5.03 40

®7 LTRSHPGo AHERAMENATEBZAEEREST

Table 7 Contents of calcite calculated by thin slice analysis and conventional logging, well PG 6, Puguang Gas Field

Ha & i P21 % FIIH 2/ % FEXT 522/ %
FHE/m B/
HOMPT ORAER RAURE ORI AO—WHL AR R R
4869.12~4874.22  90.87 88.31 67.02 2.56 23.85 2.82 26.24 6
5145.3~5154.53  97.97 97.37 95.94 0.60 2.03 0.61 2.07 22
5240.5~5248.6 94.89 94.88 92.59 0.01 2.31 0.01 2.43 19
5277.52~5289.22  98.06 96.33 90.63 1.73 7.43 1.76 7.57 33
5294.02 ~5302.88  98.10 96.98 90.51 1.12 7.59 1.14 7.74 24
5305.17 ~5322.7  96.72 96.68 85.28 0.04 11.44 0.04 11.83 42
5324.11~5350.15  97.24 96.55 85.01 0.68 12.22 0.70 12.57 70
5351.4~5378.42  97.10 94.00 96.78 3.10 0.32 3.19 0.32 70

®8 LKHPG6 HELAMEMNAHERREBIRESIT
Table 8 Contents of shale calculated by core analysis and conventional logging, well PG 6, Puguang Gas Field

Je B Y % THE A % AR 22/ %
FHE/m Bt i/ A
HOSHT KRR RALME RO SO AR WL
4869.12~4874.22  2.17 2.29 1.79 -0.12 0.38 5.57 17.50 9
5145.3 ~5154.53 1.24 1.31 1.57 -0.07 -0.32 5.67 26.12 14
5240.5 ~5 248.6 1.72 1.81 2.80 -0.09 -1.08 5.08 62.66 18
5277.52~5289.22  L.73 1.81 1.83 -0.09 -0.10 4.94 6.02 31
5294.02 ~5302.88  1.88 1.95 1.79 -0.08 0.09 4.11 4.78 24
5305.17 ~5 322.7 2.96 2.99 1.93 -0.03 1.04 1.02 34.97 42
5324.11 ~5350.15  2.20 2.32 1.83 -0.12 0.37 5.44 16.77 70
5351.4~5378.42 2.30 2.14 2.02 0.16 0.28 6.96 12.22 70

R LSHPGe HEOLHMSMAHEILBEEETRESIT

Table 9 Porosities calculated by core analysis and conventional logging, well PG 6, Puguang Gas Field

FHE/m AOTLBRETHIME/ % DIHILBEEME/ % AXHRZE % BdE S/
5241.53 ~5248.6 3.711 3.913 5.43 8
5277.52 ~5 302.37 7.110 6.963 2.07 46
5305.17 ~5 322.7 9.774 9.347 4.36 29
5324.11 ~5 336.65 8.086 8.436 4.32 26
5337.15 ~5 350.15 7.406 7.511 1.42 32
5360.98 ~5 378.28 9.235 9.454 2.37 35

5381.34 ~5 398.25 1.949 1.825 6.34 26
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Fig.2 Comparison of precision between conventional and fine logging interpretations, well PG6, Puguang Gas Field
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