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Experimental study on sand retention mechanisms and feasibility
evaluation of sand control for gas hydrate reservoirs with highly
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Abstract: According to the geology and production characteristics of typical gas hydrate reservoirs, a series of sand control
experiments was carried out on the sand retention mechanism and the sand control feasibility with screen and media samples.
In the experiments, super fine sand samples with high clay content were prepared according to the actual size distribution and
clay content obtained from the sieved formation sands. The gas and water flow rates were determined based on the predicted
production rate of the actual gas hydrate reservoir. The sand retention and plugging process was simulated via radial and line-
ar flow pattern of gas-liquid two phase flow, and the passed-sand mass, displacement pressure drop across the screen media,

flow rate and media permeability were measured continually and in real-time. 8 types of sand control screen samples were
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tested, including compounded precision screen, micro-slotted linear screen and prepacked screen, with 3 precisions of 20,

40 and 60 pm. The sand retention performance, anti-plugging ability and flow ability of all the screen samples were tested

and evaluated to reveal the screen media plugging mechanism with the highly clayey super fine sands. The experimental re-

sults indicate that the sand displacement and plugging process can be divided into 3 steps the plugging startup, aggravation

and stabilization, and the time duration and degree of each step is determined by the media structure and flow parameters.

Due to the high clay content of the sands, a clay and sand skin can be formed on the surface of the sand control screen, with

permeability of about 5 wm’. The experimental study reveals that various mechanisms can be involved in the sand control of

the screens, including sand carrying of the gas-liquid flow, sand bridging inside the screen, sand separation bridging outside

the screen and high-permeability clay and sand skin formed on the screen surface. Because of the low viscosity of the gas-lig-

uid media, the flow resistance passing through this skin is not high. The low flow resistance and supplemental sand blocking

function can make it possible and practicable to control the highly clayey super fine sands.

Keywords: gas hydrate reservoir; screen sand control; media plugging; screen sand retention mechanism; sand retention

performance evaluation; microscopic sand retention test
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Fig.1 Tested curves of sand size distribution

from hydrate reservoir
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Fig.2 Picture and flowchart of experiment installation
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Fig.4 Pictures of tested screen samples

1.3.3 XA AR AR B A g

IR 7 LA RN SR G W2 KR Bh 5%
o PRI AR A G K, SR 2SR, %8
i) ZJE R 30 m, P2k 330 m’/d 2S5 5x10° m®/
d , AR AR U A A5 ) B AT i 0 T B S 500 ~
800 L/h, SE80 % 1% W AHTL L 2000 L/h, SAH T
BN 1.0 m*/min, BIG HE T SC PR 0
PRURAE 5 SE PR AR 77 254

2 FEETRRRMRYEELRRSE

2.1 WBEATAKREZETERNE

R IR i 8 RO RE 45 3 FpdY
TORG FE LA 2 Fof i JZ2 B0 R i B A T SR sl 2544 T e
AR DT PP AL 5 1 ZE A G, HARFR
PARDRTEE A 60 wm BEZEIAE , SOK I AREE R Hh{E
270.015 mm 1Y F1 #Z03E 400 g, 7K i 5 £49°42 000
L/h, 5K &0 30, iR50 15 20 AR = A R
1 G AN 22 LA BARIE I 5 A B 18 15 15 R

BRI Z & 5 R

AT AR BN RB IR A TRE TS, ]|
FHI A 0 B 1k Bk B, (HL I B AR AR RRE TR 2.0 ~
2.05 m*/h, §i 4 A S 22 10 RD 3R 0 4 1 T8¢
PRI TR REATRE, m T H LR
TR R, R IR A E s g 78 A R R 4
MR R 22 AR DL, X S AL D it R R ot
AREAT , U A 485 5 Ml 22 0 v ) 30 20 A 20 ) JRE
TS AT 8 2 ) e = AR 2 B e P D A S
FIGHAS 5 (LR T 075 4 P DA A JR B0 FLIR 25 4, 1
TR S A T B 3t 2= b v R 50K A 3 X L
R 2K, BB A BB & R T, T sl
JI3EIN W e 23 R BB IR AT, 3 ZE UKL
Wz BT E, K5 PR I B E R g
AR L (I A I 88 B R S UG R I JE I B B R
(1 FEAED) 722 fle il 2 o S e d — MUY, il 3R 4k
ST, i T AU O A D A AL R 45 4 =S R A
B, 2430k e (] A A Y B JZ 0 0RO SE B /s



F02% %o

FRAR KA W B B IR R ey Y 0 $ A AU B AR B T AT IR R 3 - 83 -

B A 0 A S o A 2 AR B A AN -, WAl S
JI 7R iR 3l 25 i 2k 10 i o B, 3ROER TR 22 MB B R K
BiEREH T,

~ 220
2.10
2,00,
1.90
1.80

i A
iﬁf
e
~‘1~‘

10
0

30
20
10}

0

25
207
15
10
3
0

BTN R

eoee =

NRBERE NRBER/ pm® WEEZE/kPa AOEJ1/kPa &/ (m’h

ON AN ©
S
W

0 500 1 000 1500 2000 2500
IR 18l/s
5 60 pm JREGHEHRNXIEEH Tt £k
Fig.5 Displacement performance curves

of 60 pm screen

TESREWIAR B, th THRARLE D B iERT
WIS R OIIE FETT IR B B R A MZ R ORI 1)
— LT, I BB SR IHIR PO TR, XA Br Bk
IR FE IR B ; 3 ZE IR B AP IR S S5 B 8 &
TN PR E ISP B B, AR Be4h
TSR BRI N 22 pm® | Y FE V15 15 155
297095.0 pm® SEFEPHBBRILAN 22. 7% , e
WA H 37,6 g, i EPEN9.4%

HI T PO RS BE RO B 25 | b 2 kAR
REAE 8BS O AR S AN ) O A R R 22
NGB BB R, HAR Z A7 T
SETETVUR B B iy 18] | i 21 34 28 - 7 59 ik 1) LA b it
LIRIET BB BRI, DI A e 22
FABETIT &, O A8 15 30 35 28 1 g 1) A | 3% 28 - 1y
BB AR KB B A M, 2 WU A ) BT 54 2E 1R
LI
2.2 ZEREARNREHMUEELERNE

N T BE— A B O 0 AL ) O 0T 58 B A
FRESH XSRS B2, ] S1 TR M2 )2 K
B UE PP A0 A T A B 1] R 9O OUL 4 b L

BA ) SRR E AR 83 mm, AHTR N 1200 L/
h, K e S0 R B b R [m A 1) kg, A
A AR U2 3 EM4 ZEAMEM, iR
5 000 75 380 114 0 O 9t 8 e 25 8 38 R AR Ak il 4

K6 B,

6 r — RE1 CLEIER)
o ---RH2 GRIEN)
o RE3 (UR M)
S A RRQRER)
H
#
- 2

0

0 500 1000 1500 2000 2500
]
(a) K # I 2=
150

g — R (REER)
2 - R GEEM)
3 100 ﬁ ----- HRK3 CUEER)
] = RK4 (AZIER)
piA)
H 50
{;

00 500 1 000 1500 2000 2500

i 18] /s
(b)BER

E6 AEREMASEREEEMZERTL
Fig. 6 Change of displacement pressure drawdown

and permeability with different layers

WREE 6, 2 )2 5 608 W (35 %€ 30 45 ih 2k 5
B M 2 AL B ZE T 0 B4 260N
JRFNEE ZEF-A 3 B B, (H 3 A B B i A8 Ak ik % A
XTLCRCET O, N B WL P RIS e S
UE 2B ARG . VIR IR B B 4 FPOE M (135 35
RAHRT5 pm’ IR ZEZ | A 5 KA %E B
BN, 4B E R WML, B2 BUZE 3
JEFN 4 T2 U8 W 1 g 2 B 28 - M55 35 R o i A
21.8.20.7.9.2 F1 7.3 pum®, 535 FF& 71% . 73% .
87% F190% , HIRZZUE W S A 3 F8 15 3 R A,
TIPS ED R8O R AN BE 2 B T AR 4,4 Fh& ) Y it
W3R435 R 43. 6% 33.5% 17.6% F19.9% , ¥k
5 5 U8 XA RRE A | 3 3 b G N LR D R iR A T
WL WNE 7 B

HRAE L 7, B2 08 I RS0 ok, PP OR8¢
2% ARTHTA BT SRR /D Bt A 0 0 J2 5
T8 9 FL A S B RS VR P0G B B, B Rb g
TG 08 DX TR R 108 D (R A S 108 b S22 R SO B
X T 22 R UE R 0 A i A B 2 HRORT T b 2
BB R PP AT B ), AR HE B D A5 4 A E
1Y), e R R U I J2 5O P A A Jo ) i e R
P BE =[] Al A



-84 - ¥ E G K FFIR(AAFFR)

2018 £ 12 A

(0) WEIER

(2) 25N

&y

(d)4)Z €M

7 AREMASREMENERLEHRA

Fig.7 Micro picture of multi-layer mesh media after displacement
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