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Classification assessment of tight sandstone reservoir based on calculation
of lower and upper limits of physical properties—A case study of the tight
sandstone reservoir in the 1st member of Funing Formation in Gaoyou
Sag, North Jiangsu Basin
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Abstract ; The classification assessment of tight sandstone reservoirs is one of the most important research focus of tight oil
resource evaluation. Criteria of classification assessment for tight reservoirs can be effectively and accurately established
by calculating the limits of various physical properties of tight oil reservoir, providing a theoretical basis for the classifica-
tion of tight reservoirs. The tight sandstone reservoir in the 1st member of Funing Formation in the Gaoyou Sag, is taken as
an example in the study. Its lower limit of oil-bearing property is calculated by methods of oil-bearing occurrence and nu-
clear magnetic resonance (NMR) ;its lower limits of physical properties for oil flowing are worked out by methods of
NMR , minimum flowing pore throat radius and formation testing;and its upper limits of physical properties are figured out
by balancing the buoyance and capillary resistance of oil in pores. Then following the characterization of tight reservoir

permeability and verification of pore structure classification, we established the criteria for classification assessment of
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tight sandstone reservoirs. The tight reservoirs in the 1st member of Funing Formation, Gaoyou Sag, were accordingly clas-

sified into four classes,namely ineffective tight reservoir, oil-bearing tight reservoir, oil-movable tight reservoir and highly

oil-movable tight reservoir,with the permeability boundaries of 0. 07 x 10 > wm®,0.12 x 10> pm®,0.50 x 10~ pum?,

1.13 x 10 " wm” respectively. The consistency of the classification results and production tests serves to prove the accura-

cy and applicability of the method proposed in the study.

Key words :lower limit of physical property, upper limit of physical property, classification assessment, tight sandstone

reservoir, Gaoyou Sag

IR BRSO P KA R 2
HOE RO O A, T E S o SR
JEVEA IO E L LA O AR B A A ) L 2K
SRR AN, R st S5O e i T
FRIR , T REHER A R BUR 20— B R U
IR ME A o I, A i AR A S0t n e g 57 o
B & I B2 PPN T AN R A T T REE,
WIS T AR

HUB AR GE 7 ik 2 B AR IR D PR A 1l IR A
T AE AR i DR S e 25 M R 3 i SR PR
HEBE PR BRI A A b 38 3o 30 R A [ 3l DX 4%
Jo PR 2R B PR S5 e M it PR 3R O 75 G BRI B
i) ZHIO0 S, IF LA B 5 R B iy A XA 2
BERRE T XY 20 i B B2 LR 1Y £
PEATEVEEAN , X T B AR 48 5 5 SCH R (E AT i X
A% W62 2 A 04 B A b o 5 Bl BRI il R
HEA A A8 R O )2 FLBR AL RAE 0 2 1 il
b ) o AN TR FL B S R DL = 1 FL 32 BE D
AT O AT E R AR LT R S T
SESL BRI A S SCHE X TR R B2 m gl /D AR
KGR DX HRAE LUHET s A7 238 W ik — 20 255 5 JE B
AR IRFLBREE A 2 U Al s e ) 4 A S R
s R RALAEZ 0 AT S8, il S SRS i
JEPIE R B RTINSO IR S
TR B EALTEAT  (ERIEGE 2P S BORZ | 1L
al A b 2 i RE S MR ECR A )2 B H i 54T
R = SR L, A 2l T R ECE AR 2 M T R
I JCRCEUEAE 2 R SR8 2 AT SR R R 2 0T
M IR NG T 0 B AR T BRSO Y
P, B R A TE P PR AR (R A e — SR
ARG SEE , 1 SCIZ T IR RE R 2 BUR A R B A ALE S
T, X TR 2 75 5 I LR A U A R AR A
A EIPETCIE AT s HO, AR R R T RS X
AL, AHE T B I = AR R, SR Y
SERUEHZ AET ™ H Tl R BR TSR 48 7K I R
BERETHE (02 SRV R JE B 1 AL B A de /INFLIR 2 42, I

Ik ) JE O B 2 BE T FE TR I A R BR T {E e Sk
A P E R R DR BRI — IR A
BT A ol T I B BUE 2 W R
ot 2z IR ) B 0 U2 R b v (AL
D <10% ,BBERK<1.0x107° um®) 7 M 5%
HEMZ AR S E B HEIRE. mit
AL SR JE PR TR A B R BRYE  IF R Aif 2
P I 5 B AR A 5 DX S 0 SR B FH B 7% o

oA ) I L b R T R 2 B T
IhRPAG e ™, B A T vk B 1 R0 30 I B, B
HAEEM A RS2 A s A7 2 A 8 ik
JEVEMN T8 it — 2D R R R R S X iR AE
TEIAIRR, A SC LA R TR B 2 — B (fRi PR B — B, &
[F]) BB Wb At )2 ), 226 T A 1 43 Dt 3¢
b SRS R 7 240 3B T B8 A8)2 1 & i T
R T shp e N R 2 s T R A ECE S Y
B, IF-45 6 B8 At = LR S5 M R AR 8 57 T %2 43 20T
WbRifE . FELCIER I, 25 A i iR R X4 9O
MIZERPEAT T B, 25 R R WA O vk B B i)
YRR RS FHE

1 Xl A

e R 1T B 7 T AL 2 M 3, AR 5 M RS, R A
WP , LA AR 5 A P AT 4 | AR 1 50
[MTBE , 7 B A S AR AR e 5 YR T [V P R , VG 12 25
R 4 0 U1 B AR B L 4R P K 29 100 km, 9 L 95 24
25 ~30 km, H L5 2 670 km®, AL 7R [0 K & 410,
Hra: B ZDIEE R 7 000 m, I Ab A R IR R
— AN, TR o A G ER AR | Hh S TR I R 5 7
B A T W) VIR AR A R AR T
P LA SR T AR & [ VHEER KT 3 000 m Ml (X
BT SR AR B, o e X33 VE IR X1 S IRTE
B —BERAT TR 2, R T v IS 110 5 U U2 80 il )
HRIE R H

o M T 5 B — B AR B ) 2 2k B = A DA,



1310 S KRR MR

5540 &

HEER B ANMBREZEF RESE, BN B4
TRET B Y BB R S AR
FRKA A B E S B K A, A AR
Ui, B AREE A 0.04 ~ 0.2 mm, fif 2 EORFRE B,
FLBREE F 25040 T 4% ~16% , H A fLEREE /N T 10%
17 63.5% ,FLBE/NT 12% 5 81. 3%, FLEREE 44 h
8.31% ;B BEAM T(0.02 ~5) x107° um*, BiE %K
INT1x107 pm® 5 78.1%,F-49540.32 x 1077 pm’,
it J2 A5 25 ] 32 B0 5 ol L, Uk Ry D A e ) AL
R ) Ktk 2 6 e 45 0 & 18l L, 2D 5 UKL AT L

4%
2 HURREYITE TR

B L AR 2 M ST BRI P 2 1
2SRRI Tl T BRAGESE T BR, Tolk N FRAE 73
A TR B 285 2648 T AT Tl il R B i = 1k
TR, A 2 BR R A2 v TR R
BORARZRET Tl i B R R 6 T IRIE B A
filf I RE T B AR Z PP T R, 55 2 B RS 5
TR LR R B 2 BE A A b
FRo DM, TSR Ak 2= 2 PN AL TS 2 W] i =
AIRETR ™ i, B2 A2 A S A I

HEHEYTE FIRIINERZ , N EEA L
Bgritik A ek Ok Gk IR RIS
5 IR RAK R R i e/ N S AL P AR
AT IRk Y DR T 3 P B e R R
A SCBA BT X, Bl g ge it 2 s it 2 R R
il BRE S E G B BRI 5% i L B EME Yt
TRRN O IR T LA E T B
T R SR o T SR, T EL R R B B R
2R, BB B AR R 2 B R R A R B HER L,
Xt B i R 0 PR A 5 BN Sk e A A A
OTESER SN [F) 238 TR T 7 il B A
FIARR Tl 7™ R 2 1 s S PR SRy e R
XF T BAT SR ZUAR B B B B A R T AU
FEAL A SRS 2R F BRAERE R AT QSR (S Rt s oR
AR EEE W T SO = i s E e
BREST S DRt AR X S BRYERHE I, AR S 2 i
T RADR IR R il R IR /MR
ahALEE AR GRS T R AT B — B i
R EIMIE T BRASI L TR

2.1 RAKEEEE
HOE A2 LIS A LB |, R B T

) SR E A A, 33X 2 R A AR A — R o 2 B K )
W B 2 T B KOS, 2 Sk IS SE L T T, T 45
Wi T A Y o SRl K TR R kR g A
IKIEESZ 3~ B JEE B, TA k24 i J= LI 2 A2/ T IR
¥ 7K M JRE JBE I8 28 T 12 FE T, M P it J2 B A A R S 4
PETRBR, X TEERR A TS, A2 fLMeE AR /N T KR
JEEFE I, L A IO AFLBR, B LA B B0
it 2 RS FECE I S W e T RR, T B E i v
TRR

HJZ K IBESZ T B0 645 - 3 T4 1) 45 RE 1Y L2
J571 py MK py, I7 1015 p; MR BE LS p (&
WK MEERA E ) ), 3 2ok 5 B3 AT LA ST 22 R ) py Sl
KA T o BURAR)Z KN 0 62 L0k A2 r
FOKBEIRERE h By R

P = 2200/h° +150/h% + 12/h + 2¢cos /1 (1)
K :p, FHBJZIE ST, MPash 97K RS, m s o i
KSR ST, N/ms 6 KRR A, (°) sr i 2 fL ek
2, um,

MK FREIREE h S5 T LA r I il N BESETE
fitt 2 e KBS JRE B2, 3 ok A 37 22 s ) 5 i ok T
AR A O AR R AT A 2 25 A0 1 i SRR R E AR i
THA R T 7K RS BE A B A 2 mT sy A FLIR B
@ SKIRIERE h EAT R A OB p MRS
IKMFIE S, Z A XA/

@ = hAp/(71.42S,,) (2)
K@ Jpa LB, %o sh KRR, wms A 0
HRERL, m*/g5p KE A% kg/m’ S, AR AK A
P, %,

Y A AR TR AT A (] 22 P g T i 2 ) i 7 7K 58 T
JETHEARZ 00 S M S BR . J3 )3B v S TM1 o B —
BeEURfe )2 In FOKBREEE (£ 1), 0158 XBUS )21
FM TR LB R 5. 63%, BiE RN
0.050 x 10 * pm*,

2.2 FHFRE

PRI LU O BT R R 36 5 0 fidh
JZ RS FLBR I B R A 2 P, T LA E AN R &
TN R A SRR DTS B T B — B AN ]
FMGON )2 I ALBUE - BB () A
HEACEL, I I BE TR A R S 2O 0 R i R AT
TERCH WL AP PE SRR o AR AR g H U1 4 B — Bt S I
I BORIGET s, &iMZON D %t ke o s it =
H = oA e, 35 i ) il i i 2 AR A — E 1Y
H =i, LRSS g 3 B =i Lo sk R W &



556 1 J& &L TP L R RIS A R O 1311

®1 BHEIMEE—REFREMEEKREEEZDETR
Table 1 The lower limits of physical properties of the tight sandstone reservoir calculated by means of water

film thickness measurement in the 1st member of Funing Formation, Gaoyou Sag
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% X14 3147.3 2.52 89.46 2.06 6.77 5.48 0.042
1 X33 3204.4 2.52 93.53 2.24 6.82 5.77 0.047
1 X33 3294.8 2.62 83.98 2.53 6.66 7.36 0.099
Vi1 -21 2317.2 2.23 25.50 0.42 9.86 5.03 0.034
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Fig.1 The porosity vs. permeability of reservoirs with different

oil-bearing properties in the 1st member of Funing

Formation, Gaoyou Sag
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The chart showing the relationship between buoyancy-capillary resistance and throat radius,as well as the cross

plot of the connected throat radius vs. permeability for the 1st member of Funing Formation, Gaoyou Sag
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Table 2 The statistics of the lower limits and upper limits of the tight reservoir physical properties in the

1st member of Funing Formation, Gaoyou Sag
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Fig.7 The distribution of maximum saturation of mercury in the tight reservoir in the 1st member of Funing Formation,Gaoyou Sag
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Fig.8 The distribution of physical properties and the correlation of quality index of reservoir (RQI) and permeability,

movable fluid saturation in the 1st member of Funing Formation, Gaoyou Sag
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