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Map showing tectonic units of Ordos Basin and

Fig. 1
location of the study area
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Fig.2 Acoustic time difference - resistivity intersection (left) and resistivity distribution histogram ( right ) of the Chang 2 reservoir
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Table 1 Statistics of electrical properties of different fluids in the study area

W BT/ - m FEAE s ! {1 SR 0/ APT B/ - om
e Min  Max Ave Min Max Ave Min Max Ave  Min  Max  Ave
K2 30 3.5 187 7.2 231.0  290.1  247.9  57.7  108.5  77.6  2.31  2.45  2.39
s 33 3.8 193 7.4 2357  265.3 247.1  43.6 1056  77.6  2.34  2.54  2.42
k2 104 2.7 199 7.6 2262 275.0  246.9 424  118.4  79.4 233  2.52 2.42
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Fig.4 Relationship between the salinity of formation water
and reservoir resistivity

R AR My = —0.0477x +10. 978  R2 =0.2314(N =101) ;

MJZ:y = —0.0468x +10. 719, R? =0.8446 (n =5) ; WK [ )2y =

—0.0511x+11.354,R*> =0.2008 (N =66 ) ; /K JZ:y = —0.0458x +

10. 0742 ,R*> =0.343(n=30)

IIHTIAA AR TR )2 T A Rl Sl
FAAE, MOJZ KA A JEE 32 B 2 R A K R 2 0 il )2 H
BHR , Hesz At P B A B0/, RATK 32 7K
O AR BE RN AN B P 1 22 ) HL B KR
W27 T Sl A 4= vt 1 de ok, SRR A K Y
HbJZ KA AR R 2 R K 2 L B A B B R R
THZMARSCMARTE , K2 1 L B AR AR ) 52 oA



3 4]

W % SR Z I AR I X 2 il 2 AR 4% R oA RO DT i k5

PR T K [ JZ v, SRR K AT SliK K 5 i i
JESL [l il 3 = 1 R BHL AR e AL A ] BE 52 31
P Z A0, DRIk i 7 )2 1 v JEL 3 42 i PR 3RO
INAZ 2%, i JZ=KAT A B Xk L r B R ) S i AR J3E AR
BRI /N RO 2K K 2 )2
LR A BB N R 22—

(2) FAKXH 2 £ 2 HL B AR 9 52

HARK T EAGAE—E 22 M2 LB P A Al
SR (RTINS, 2017 ), 75— 5 1 32 K i 1k B
SRAET AR FNAT K IL R T 2 AL B s ]
W) EE PR L fHRILBR S M N AP —E
TR W RAK 5 R SR Ky i R 2R AR

S ARG R] SRR B (LS ,2016) .

FHB SR ITE IR R WX 2 fiff )2 Rk
YA B2 AE 30% ~50% , BEAEALAK, -4
H39.5% (£22) o MAZRKIE AN 55 i BH AR 56 3R
(KT, AEAT /KA A EXT fif J2 L B AR A — 5 1 2
R (EH G FR A R AV 0. 0825 AHLLZ T, it J2 FLIBSE
X P BELAR S B A, 5 R Ry 0. 2246 (81 5)
SIHTIA X TR KR 2 62 1 5, AKXz
IR AL B ARA — R ORI, (ELR A Z K A 4K
R, B A AT RERIBHA il P A2 T, RAR KA A
JEEXHi# 2 R BEL A A2 B S A 3 , AR T L 2 LR
JE S HUZAKE AR EEXHS 2 fiff 2 H B AR ARSI B A

10 10 -
8r PR * . 8+ . * o
* 0 ¢ o
e . G} .
: 3 : - 3
g 6 * Q‘ ¢ g 6 “ N 0‘
¥ X . ¥ ¢ s 0
=4t o = o4r MR
2 ¢ 2 ¢
5L y=-0.0571x+8.2171 5L y=-0.5902x+15.485
R’=0.0825 R’=0.2246
O 1 1 1 1 O 1 1 1 1
20 30 40 50 60 12 14 16 18 20
BRI LT JEE (%) FLER BE(%)
5 REKBMERABESHERBEENXER
Fig.5 Relationship between irreducible water saturation and porosity with reservoir resistivity
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Table 2 Statistics of facies penetration tests for Chang 2 reservoir
4 TR/ m JEG/m fLERBE/ % TRATR M ANEE/ % HHE Q- m
C204 2213.57 2213.77 15.3 37.32 5.7
C204 2216.29 2216. 49 17.8 38.02 4.5
D630 1793.78 1794. 01 15.5 34.8 8.2
D630 1802. 32 1802. 53 16.3 37.5 7.3
G109 1984.91 1985. 09 17.4 50.6 6.4
G109 1986. 48 1986. 63 15.5 47.6 7.2
G109 1988. 12 1988. 27 16.5 50.9 5.1
G109 1992. 56 1992. 74 16.4 51.5 5
G131 2090. 52 2090. 77 17.4 36. 1 4.5
G131 2093. 12 2093. 33 15.8 42 3.5
G149 1987 1987.2 18. 4 44. 65 5.9
G151 2112.23 2112.48 15.6 35.4 6
G155 1917.33 1917.6 14.3 29.1 7.8
G158 2136.29 2136. 49 15.1 34.2 6.4
G159 2103. 96 2104. 17 15.5 30.35 5.4
G159 2112. 81 2113.02 18.2 34.9 5.6
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gk 2
Continued Table 2

4 T/ m R/ m fLEREE/ % AR AL/ % HFHZE Q- m

G166 2190. 11 2190. 35 15.7 45.5 4.25

G227 2053. 34 2053. 54 16.2 34.1 5.25

H130 1742. 96 1743. 15 14.9 39.97 8.2

H130 1787.3 1787.5 16 45.33 7.2

L179 2054. 03 2054. 23 16.7 42.74 3.95

Y259 1970. 75 1970. 95 14.5 27.03 7.79
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Fig.6 Relationship between porosity and resistivity
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Table 3 Statistics of parameters of the Chang2 and underlying reservoirs

2 fr HELA/Q - m FLIRIE /% BER/mD FAKAFNNE /% LR/ - L7

K2 7.5 16.6 7.43 39.5 68. 36
K4+5 21.4 12.5 0.99 32.6 84.5

K6 24.9 12.1 0. 81 33.0 79.2

K8 79.6 10.3 1.46 37.0 30. 1

K9 25 12.2 9.55 32.9 30.6
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Fig.7 Intrusion factor method to identify oil and water
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Table 4 Low — resistivity oil identification standards of Chang 2 reservoir in the Jiyuan area
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Main Controlling Factors of Low Resistivity and Effective Identification Methods for

the Chang 2 Reservoir in the Jiyuan Area, Ordos Basin

SI Yang' ,NIU Xiaobing® , LIANG Xiaowei’ ,SHI Lichuan® ,ZHU Yushuang'
(1. State Key Laboratory for Continental Dynamics and Department of Geology , Northwest University , Xi‘an , Shaanxi
710069 ;2. Exploration and Development Research Institute of PetroChina Changqing Oilfield Company ,Xi’an ,Shaanxi
710069 )

Abstract; The low — resistance reservoir is common in the Chang2 member of the Yanchang Formation of Triassic in the Jiyuan area, Ordos basin.
Previous research on this issue is only applicable to local small blocks,not to the whole area. To further solve this problem,we have analyzed the cause of
this low resistance using data of stratum water, phase permeability experiments, core physical property,logging and oil tests and put forward a more effective
method to identify the low — resistance reservoir over the whole area. The results show that this low resistivity in the study area is mainly caused by high sa-
linity formation water,low oil saturation, reservoir physical properties and fresh water mud invasion. The resistivity of the reservoir is greatly reduced by the
first three factors. The invasion of fresh mud increased the resistivity of the water layer, which further led to the decrease of the resistivity increasing coeffi-
cient. In view of the main controlling factors of the cause of low resistance, an intruding factor — synthetic oil index rendezvous method is proposed. The co-
incidence ratio the interpretation result to the oil test conclusion reached ninety — four percent, which permits to can identify the Chang 2 low resistivity res-
ervoir more effectively in the Jiyuan area.

Key words; Chang 2 reservoir, low — resistivity ,main controlling factors , identification methods, Jiyuan area,Ordos Basin
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