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Reservoir characteristics of low porosity and permeability sandstone of
Member I of Xiashihezi Formation in Daniudi gas field ,Ordos Basin

Hou Ruiyun

(SINOPEC Huabei Company ,Zhengzhou , Henan 450006 , China)

Abstract ; Daniudi gas field is located in the northeastern part of Yishan slope in Ordos Basin. One of the major
reservoirs is the braided channel sandstone in Member 1 of the Lower Permian Xiashihezi Formation. The sand-
stones consists mainly of lithic sandstones and lithic quartz sandstones with medium compositional and structural
maturity. The sandstone reservoir is of strong heterogeneity. The porosity and permeability of the reservoirs are
4 -14% and (0.05 -=2) x 10 wm’ respectively, which repsent the typical characteristics of low porosity and
permeability reservoirs or even tight reservoirs. The reservoir is at A, — B substage of the late diagenetic stage.
Mechanical compaction, quartz overgrowth and calcite cementation are the main diagenesis for decreasing porosi-
ty of sandstone. Intergranular dissolution pore is the major pore type. Sedimentary microfacies, lithology and dia-
genesis are the main factors influencing reservoir properties. Using grey relational analysis ( GRA ) method, this
paper divides the reservoirs in Member 1 of Xiashihezi Formation into three types based on multiple parameters
such as sedimentary microfacies, reservoir macro-and micro-charac teristics. Type 1 reservoirs have relatively
high porosity and permeability ,while type II has relatively moderate porosity and permeability. The distributions
of three different types of reservoirs are predicted and the evaluation criteria of the reservoirs in Member I of
Xiashihezi Formation are also established.
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Fig. 1  Structural unit and well locations in Daniudi gas field, Ordos Basin
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Fig. 2 Classification of sandstones in Member I of Xiashihezi Formation and each sublayer in Daniudi gas field
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Table 1 Comparison of percentage of different sandstone types in Member I of Xiashihezi
Formation in Daniudi gas field
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Fig. 3 Porosity vs. permeability of reservoir sandstones in

Member I of Xiashihezi Formation in Daniudi gas field
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Fig. 4 Casting thin section and illite SEM photos of sandstone samples from

Member [ of Xiashihezi Formation in Daniudi gas field
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Fig. 5 Mercury injection curves of sandstones with
different grain sizes in Member I of Xiashihezi Formation in

Daniudi gas field, Ordos Basin
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Table 2 Pore structure parameters from capillary
pressure of 28 sandstone samples of Member I of Xiashihezi

Formation in Daniudi gas field
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Fig. 6 Diagenetic sequence of authigenic minerals and porosity evolution of Member I of Xiashihezi Formation in Daniudi gas field
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Fig. 7 Sedimentary microfacies and comprehensive evaluation score for H1-1 reservoir in Daniudi gas field,Ordos Basin
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Fig. 8 Sedimentary microfacies and comprehensive evaluation score for H1-2 reservoir in Daniudi gas field,Ordos Basin
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Fig. 9 Sedimentary microfacies and comprehensive evaluation score for H1 —3 reservoir in Daniudi gas field,Ordos Basin
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Table 3 Statistics of lithology and physical properties of Member I of Xiashihezi Formation in Daniudi gas field
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Fig. 10 Relation between lithology and physical properties of Memder I of Xiashihezi Formation in Daniudi gas field

A AR 1 2 1] 2 S SR g 2 B T
DUBRERSE RGO I B g s 8 2 Al AR 2 1
JEJZ )02 S JCR N TR, 2 g T
16 JZ2 [E)3H1 53 A AN 24 I AR B0 B R A i < A
ARUAFRRA L, T2l BTN Z ]
82 00 A B ) e e 1) 22 S o A A 2 8] AR 2 5k
FHIE,

WG RAHA &—B Poa Y Pt
FIP R /NE ML Z P R DT 2R
PR3 L SR H A R A P 2 FL U 5 O 1
BBERESH(FR ), TUE I, AR/NZZ R

F4 REMSEHE—RENESS OHFH
EESH R EBES T
Table 4 Statistics of reservoir parameters and physical
properties from 85 wells in Member [ of Xiashihezi

Formation in Daniudi gas field
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Table 5 Calculated values of heterogeneity parameters of permeability within Member [ of Xiashihezi

Formation in Daniudi gas field
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Table 6 Weighting coefficients of reservoir parameters of Member I of Xiashihezi Formation in Daniudi gas field
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DR 0.269 0.173 0.136 0.128 0. 131 0.163
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Table 7 Comprehensive evaluation, classification and evaluation criteria for reservoirs
in Member I of Xiashihezi Formation in Daniudi gas field
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