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Fig.l1 Tectonic map of the Xihu Sag

(modified from reference [1])
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Fig.2 3D quantitative fluorescence atlas of typical crude oil and condensate in the Xihu Sag
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Table 1 3D quantitative fluorescence well logging and test data in the Xihu Sag
X i W4 HEm B =ik B XPER PR TR MIRERE S R
Ex/nm Em/nm
4176~4184 P HilEes 290 327 4.6~55 1.0 = [E /
A6 4364~4374 P YT 200 327  54~6.1 09~10 B AR Sz
4516~4528 P =y 290 327 33~45 04~0.8 A5 +)z /
4386~4397 P b 280 320 59~63 05~0.7 IFEEEHLL  WSE WAE
A5  4404~4409 P YibE 280 320 63~64 0.4 FREEHGLL WA AR
4450~4459 P b 280 320 6.1~6.2 0.7 FREEHCL WRE AR
2794~2796 H  ROAIEbE 290 332 5.0~72  0.8~1.0 JREEHCL MKEE /
2861~2862 H RIGAE 290 332 4.7~49 09~1.0 FEEERLL  EE /
A8 3099~3102 P  FOLAE 290 332 4.5~49 09~1.1 FEERLL W)E S
3273~3297 P Gl 290 332 3.8~39 1.0~1.1 FFBERLL KR /
3436~3443 Bs WA 290 332 29~44 08~14 FEELL  KE Kz
FE B AR . Sk
4288~4290 P RNGUIWPE 290 327 6.5~6.9 0.8 FEEERLL K E /
A3 4319~4330 P BRME 290 327 6.0~73 0.7~09 FREEgLL  EmE  EmE
4388~4406 P WRAMWE 290 327 63~65  0.8~1.1 JREENLL i /
A2 4462~4474 P HilEes 280 320 6.6~79 1.1~15 =g SE /
4210~4276 H HilEes 280 322 4.0~52 1.1~15 =g K2 K2
Al 4473~4498 P YibE 280 322 1.8~40 09~17 =8 T Tz
3912~3926 H HilEes 280 323 50~6.6 12~1.6 =g SE /
3978~3996 H =y 280 323 45~51 13~18 e ]2 /
A7 4016~4066 P =y 280 323 3.7~47 13~21 =8 K2 /
4187~4197 H YibE 280 323 2.9~3.6 2.8~3.1 FEELL  FE /
4380~4440 P YibE 280 323 0.6~3.6 2.1~3.1 JFEELL  FE /
4000~4026 L 4ibE 290 330 1.7~25  1.5~19 JREEELL TR /
Bs 4447~4465 L =y 290 330 1.6~33 1.1~22 FREEELL FE /
3442~3507 H EIES 290 330 4.0~52 08~10 HJE B AR
B6 3636~3660 H YibE 290 330  3.8~54 0.8~1.1 =8 V= Uz
4354~4388 H =y 290 330 22~4.0 0.8~09 A5 +)z /
3601~3628 H Hiles 290 324 05~43 1.0~11 400 KE /
B7 3890~3899 H YibE 290 324 44~65 1.0~13 Hifme 52 R
4317~4325 H =y 290 324 2.9~40 0.6~0.7 £iHEL FE /
3179~3205 H b 290 326 52~55 08~1.0 JEEHLL 0 SE e
Ba 3684~3802 H YibE 290 326 4.1~69 09~1.1 JFEERLL S U
3625~3654 H 4ibE 270 300 4.9~59 08~13 JEEELL 2 /
rp R R R A s AL 3694~3804 H =y 270 300  43~9.6 08~14 £iFHL K2 /
B3 4024~4055 H EilE=y 270 300 4.6~6.6 09~12 JFEEILL  ES)E /
4240~4344 H Bz 270 300  42~6.1 1.0~15 =B HJz Uz
2019~2031 H ZOLAMBE 290 325 5.9~68 0.6~0.8 JFEEILL K E K2
2932~2948 H RIGAMPE 290 325 43~73 05~0.7 =8 2 R
Bl 3118~3224 H RNG4IWPE 290 325  8.0~10.6 0.7 wE V= /
3127~3149 H YibE 290 325 0.8~39 0.7~09 HFEL KE /
4118~4137 H YibE 290 325 3.9~42 11~12 JREERLL ERE EAE
2900~2914 H HilEes 280 315 4.0~45 09~1.0 =g SE /
B2 4068~4112 H EilE=y 280 315 0.1~3.1 09~1.8 A5 +)z /
4532~4554 H HilEes 280 315 02~33 12~25 =g FE /
B3 4679~4683 H RIS 280 315 4.8 1.0 = ERE EAR
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Fig.3 Interpretation chart of reservoir fluid properties in the Xihu Sag
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Table 2 Interpretation standard of reservoir fluid properties in the Xihu Sag

PR rh R B S s PG
AR ——— — — —
BWokpmm  RHEKMm X TSR 2L WokBAmm  REBEEMm g THPETREL
2 280~290 310~330 >45 >1.0 270~290 324~330 >4.0 0.4~1.5

iz 290~340 330~390 >45 0.75~1.0 / / / /

WRZE 280 320 >45 <0.75 / / / /

FRIKE / / <45 / / / <40 /

3 P MIBARBLE SR AR AT S
Table 3 Density of typical crude oil and condensate in the Xihu Sag
5 5 BT

HE R oy JRWE G U 0 U g RUTE R U U
JE/m E/(g/em’) F/Q-m (TG) % ik VR /m E/(g/lem™) F/Qm (TG)/% fitk
P11 2762~2787 H5 0.779 6.2 /o 2922~2929 Hed  0.754 17.2 /A2
P4 2300~2305 H2 0.784 10.1 / ez 2903~2 927 Pl 0.788 57.3 / 2
N2 2842~2847 H4 0.753 9.3 93 HE 3248~3254 P8 0.793 120 433 A=
N1 3198 H3 0.731 8.8 76  WE 3526~3 555 H5 0.817 56.5 23 KE
N3 3636 H4 0.774 13.5 279 W= 3767~3 784 H5 0.806 23.3 474 HJE
B4 / / / / / / 3709~3 739 H3 0.841 43.8 9.5 AE
B4 / / / / / / 3769~3 799 H3 0.840 27.8 54 AE
BI / / / / / / 2933~2938.5,2941.5~2949 H2  0.835 27.1 9.1 A
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Fig.4 Application chart of reservoir fluid property interpretation in the Xihu Sag
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A RAPID IDENTIFICATION METHOD OF COMPLICATED FLUID
PROPERTIES BASED ON 3D QUANTITATIVE FLUORESCENCE
LOGGING TECHNOLOGY IN THE XIHU SAG

ZHANG Yanzhen, HOU Kaiwen, SUN Peng, LI Jian, ZHANG Yan
(Shanghai Branch of CNOOC China Limited, Shanghai 200335, China)

Abstract: The Xihu Sag is the largest offshore oil-gas basin in China, with complicated reservoir fluid properties
which are difficult to identify quickly. Based on a large number of three-dimensional quantitative fluorescence
spectrum data, through carrying out the analysis of key parameters, it is found that the intersection characteristics
of key parameters, such as the excitation wavelength, emission wavelength, fluorescence contrast level, oil index
and so on, have obvious correlation with the reservoir fluid properties. Hence, based on the measured data of 15
exploration wells, combined with the logging and testing results, interpretation charts and standards of reservoir
fluid properties in the different zones of the Xihu Sag are established, that is, the intersection interpretation meth-
od of three-dimensional quantitative fluorescence key parameters. This method is simple and rapid in data acquisi-
tion, and can quickly identify the fluid properties of difficult reservoirs such as high resistivity water layer and low
resistivity gas layer, and it is not affected by the physical properties of the reservoir. The evaluation results are
consistent with the well logging and testing results, and it has successful application in the field, the technology is
worth promoting.

Key words: Xihu Sag; 3D quantitative fluorescence; reservoir fluid properties; fluorescence contrast level; oil index
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