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Abstract: When the volumetric method is used to calculate the original gas in place (OGIP) of a shale gas well, adsorbed gas content, free
gas content, dissolved gas content and effective shale volume shall be considered respectively. In this paper, the correction formulas used to
calculate adsorbed gas content and free gas content were modified in order to increase the calculation accuracy and reliability of single-well
OGIP. Then, the selection conditions of dissolved gas were analyzed and the formula for calculating the dissolved gas content of formation
water and shale oil was established. Finally, the methods used to calculate effective shale volumes of shale gas wells were compared, and the
OGIP of a certain shale gas well in the Sichuan Basin was calculated and evaluated using the modified formula. The following results were
obtained. First, the calculation reliability of single-well reserves can be increased greatly when the stimulated reservoir volume (SRV) is
taken as the effective shale volume of a shale gas well. Second, when the adsorbed gas content is calculated, Langmuir adsorptive capacity
and pressure shall be corrected on the basis of temperature, pressure and 7OC. Third, when the free gas content is calculated, the actual pore
volume is equal to the absolute pore volume deducted by oil, water and adsorbed phase volume. Fourth, the selection of dissolved gas con-
tent shall be dependent on the level of OGIP. If the level is low, the dissolved gas content can be neglected, and otherwise, it shall be taken
into account. To sum up, the modified correction formulas of adsorbed and free gas contents are more reasonable. Besides, when gas content
is calculated by layers and SRV is taken as the effective shale volume, the ultimate reliability of the calculated single-well OGIP is increased
significantly. Finally, different from dynamic reserves, single-well OGIP can be used to predict whether the well suffers from production
problems, and guide the adjustment of the routine working system of gas wells.

Keywords: Shale gas; Single-well OGIP; Modified volumetric method; Absorbed gas content; Free gas content; Dissolved gas content;
Effective shale volume; Calculation accuracy and reliability

HeWB:“+=1" ERALERET (45:20162X05017005-006) “ I i & IT & LIE” EXE ALK EEETA (Fh5:
PLN201625).

EZE « 200, 1965 aF4E, #Hd%, LA FEMNFRIIEMR SRR, HKIEIR SHA B MM ATF R K-
FOKFEK IR SRS AW 7E TAE. Hudik : (6105000 DU A5 B #8 1 38 # IX 38 # K3 8 5. ORCID: 0000-0003-1797-9430. E-mail:
lihaitao@swpu.edu.cn

BIEMEE « LR 1990 fF4, ML 7E s NHTUE MR ERRAE T 2 = a8 PN & 7 T W 7 T4E. Hitk - (610500)
PO 1148 REAR T Bk X 9 AR s 8 5. ORCID: 0000-0002-8294-2186, E-mail: 490260359@qq.com



©62 - X R

2017 4 11 A

0 515

TR BHIRYIA A b, ARLR R . &
AR R s RETF R R G R A L E A R
FE RN, AR 92 AT DL T S R R v 0 SR 4G R
SRA M i & (Original Gas in Place, %35 N OGIP,
W TRTAR A M A R R SRR D, 5 AR S
[F) 45 FH AT L2 WS 26 72 1, 45 5 1 28 T4 il
FE, FF AT T AE 2 )RR E . TUE SRR T E
AR TUA Z B, DRSS AR mS
fi gk O, A BFBUEIEAE TUS SR R, R %
TR AARUE A TR AZ K 3 MRS KRR S &,
SR I MR i )2 I\ 0 R B % BT 7 b SR A R O
R R

E T 2014 Fil 52 T (DZ/T 0254—2014 U1 %
AEHR /R HE S EARMTE) (R (B
HIEY , FED, 25 7 AERRE TR A S
B A 2 DL R AN [ 20 30 1 5k T 0 T2 AR R
Wl e, TR AR 2 T R K R, T T
B R TUA T P R IR A RS U
H S AR, RS B R R SR AR
B CHARMIEY BE B #5500 2 300 12 1F 5 vk
Wit . BEEREIC T4 T % (BORIE) 2 T A
FE L, TR SR S — AR T2,
WARTEAEHZ R AK, BT LAk TE MRS IR R E4h,
Ambrose %5 U X6 TUH AR AL SAA BT T
WHIT, T SR AL B T LB S R fEfE E
A WA WSRPRRA. WEKPERA,
X T3S 8 P I A R AR SR, T
HhJZ K RS BIEANTT

H H6 B 5T & U B S W B RO B
T2 A8 S I 2 SR R R B R PR i, SR SRR
BEASLSE G, BRI RS K. BERX A
RS B3 A [ AR SR T B4 TSR PR AR A
TR R 2 KA A, E A Eh PR S 3 B,
JUSE A W R R 2 R 22 BRI B A 38 O, [
PA R % AR 70t e 3 1 =2 AR R ), sz R B 2R 1,
FEASIE BT A 1 H R 2 B 3047 S5 R W B 5256, HLIH
—fig EAFRE TOC ANF, AFEfEERE. EH
ATREANHEIA], AT EIFATIRE . K1, TOC BIK:
1Eo &FXE T2 MO W S & BB, Rick 2 Y
F 2004 fEFEH TARGIE L, BN ScER B kT T 8l
H.

P EA S BERELSHTHE, (BAMmE) P B

VANV, (HEOREZ g ge PO R0, DATLRH
SRR SRSBAILIK . WSR2 FLIR
(R 53 25 18], Y B AURAF 1 25 TRLAS P A2 20 LB 25
TR 9 R 2 R, 3 S 25 W B s AR IR A 1 2 T
Ambrose 5 " A T IO S A, kR
A U 2k b A S R BT T IR

H A&t % T AU R U R BRI A A AR D,
CHARBEY B 25 H 0 BBl e 5 VR 315 R T T
FEE R, RA8E R ESOE Y A S
A REHEAT Toll= 3 U, R X 8 B T DA i /b
Ak, (HAEZRART LA, KL, a5 EE
RS 2 AR AR B T A 05 T R 5% 1) o0 i
AR (Stimulated Reservoir Volume, %5 5y SRV)O!,
A1 VUE A AR RR A AT B AT e, s
B 5 6k = TS AR AN &, B DA TLE SR T K
S, AT VRIS JE T R AR E . BUAI SR
i A5 IO ey SR A 28K A AR P e () AE AR

EHBIE TR ERZ TOC, K71 REY
W R IE A 2, 5 Rick 23 " kb, 45 R E &
B BIE TR A S WA R IEAL, 5
Ambrose A3 T X EL, S5 T INAER 5 AT TR
REE IR H T HUE KB E MBS TUE
WA E AR A RIUAERH SRV, Ff4
BIHHSESAE &, &RE&ITHEMNEIHF OGIP nl{5
WERE ; S MEXN L, RETANZHZ T B
AEE, e SRRSO HE ARSI, 3 ] T
fift |2 B TF KRR
1 BREWMNITTESEHF OGIP W
HiitE

M AEREF LT E AR X B AR, AR
TR T A . [N R DU O )= A R 2
ANERIEG, AR R RERE Py T v b O R A
WH Y RBATIHE, REREREER M. A
(LA MR

G:Z(Gsfi+Gai+Gwdi+Godi) Qo
i=1

Erh,  FORBIRR T, i R AR 2O
FXRPUR R IT A RARE RS E. KX (D 4
AR AT o B DU A AR

G= Ag z[hgipri Vi + Vi + Vo + Vo0l 2)
ol



53765 11 1

ok TR 163

2 RMSEHE

TR Q) IR AR, (BEARBE)
ME N (3) Al 2Bk LU IR S i 22 R 5 (2D,
Wroo T4 T YR AR B TUA RIS = (V) =2
FE BT AR AE 26 1 T BEAT SEIR T A 2, P LA 75 2
B AR R A 22 R AL s AN KR AR SR A P L E
ST HRICT B e BT LB IR PR S A=A

Ga :ZGai :Agz(hgipril/;i) (3)
i=1 i=1

HErH A R AR RS 'R TR
PR 2L /N WL 1y s S Ml s IR - S et W
RS M X /N W L S i g == £ 1 = W S 1L
Mz A A R 1, EERE MR SRS R 8
—IMREREMH KR, WERRIEESZHR
PR R ARAE AR, SRIEXT H 62 <& =
AT R, HErEEAWMAR SRS TOC I IEMH K
TR AT RO bR R ik 2 IR ) Bk %
%%ﬁﬂ [20—21]0
21 EFZEZEZMPNREMLRENERHSSER
IE
M RA T E AW IEENR R FEER
TOC. &P 77 = AR B S0 ad ik Wl o 18 e
B TFAFE TS ORMASE, HIESRMR
B h 2R, AR e am it 22 SR A X E AR E
TR S, 1T H AT A A e A HER )
T H 62 AR A AR S BRI Y.
SRR R, B A AT BEK BT A B B O EAT
LW SIS, BGOSEInt ARREERE—5, M
[F]— 1% 2 A FVE B TUE TOC FEASHIE, ASF e
fifig 2 . IR IR —EMIF 5 Rick 28 M 1 2004
SEERNT IR R B T RS IE Tk, VAR B TR
FIR IE T W,
D XFRE. EAMFEIRAEE, AR E TS
W Bt 3L T TOC R IE 73 M i F
_ Vi p TOClog
* p+p TOC,,
ZA KRB FEHZ U RE 15 TOC 2 IEM K
KR
2) FEEREZERR, A BT & U
SEBEETEE. TOC R IEFEIT -
_ V.p TOClog
' p+p, TOC,

iso

4

(5)

Vo=10700270Tw)
It 1 6)

— 100005 P

Py

R A KBTS G A% B A i R X 24 5
BRI R 2R - 25 A% BUR TR M e 0 5 i 2 IR R 6
KRR R, EREES, ZEBUREITBEKR, B
Bt BE TR o
2.2 3t Rick RIS & EHE A OH

Rick 24 20" 528 3% B4R H (I B A< B IE
A FEXHUWT -

—0.0027(T+0.0027T; —-0.0027
{Vﬁlo Ty,

1

7

0.005(7—0.005T;,) . 0.005

p =10 D

ShG bRt 2R, 0.002 7T, T\ 0.0057,
KT J 10" p "< p, Wk (1) RAR (5,
HAT RIS

1 1 TOC

log

Ve= /00027 1000277 o
|

iso

(8)

v
ng 100.0027TV10.0027 > 1, Fﬁw\ WP <1.
P+ Dy

RS ARAGEN, TEN RIS
) B EEGIH, WEAZ.

3 BRSEWE
B EN -
Gy = Ag Z[hgipri Vs Vo)l (9)
s

TUA R P VR R R R D, B
ML LT AE o

D BT AT, H AR BORN R D, B
HAOGREWPNESERAGRARE, BURHAA RIS
RBHECLIE ,  PLUn il 2 AR AT BUE B SRV IR ZE K,
R R A0 ik AR, ATE AR, A2k
AT LT R s (HEEE P s I R R
MR, LA A S BRIV SR S AT RO R
RIZHTHER, 408 1 3RAT T A5 B B v 10 o i
IR E AN e B

2) R sE Ty XA H R BRGNS
TS TS AR U A A VR B SOSR A P, B AN 2
BB RN MRS RS A 1R A
R B, HENE s A R I7E 2 T
a0 e Ty 2R F 7R 4 B A o O AT Y
SRR B SR BN, 4 R A AR T AR S A AE TR



64 - X KN 5 I W 2017 4£ 11 A
wm%mﬂmm@:amﬁm\@¢m St Estob, M =35, AT 0 B0,
R iR T A BT H Ambrose 2 P10 EH%E:@“‘”E%E)Z R
mborose =F L 5F — I\ 571 N
-‘—J\_ﬁ : = \i;‘a 588 d P \
3.1 BURBICEAEMEKDHRBRSSE (V) ANRHEAT I, SR R TOC S0 <
F R B TR E KBRS S BN - SRS, AR ZEUE I S SR
_P5.Re oy 3N () HEATESE ¢ AN, WA A AT e R R AT
" Bp, IRl
32 BARENEMENEaHTHNARREE (V. p_SMppc
SR B T T T VAR A A R " RT,
¢SOR0W p— N
Va="3 (1D Pre=2 %P4 (15)
4 fﬁ?%—é\.iﬁﬁfﬁ I = inTci
. FrLL, 2K IE R AR BT R RS R
GBS L BN
BTSSR E N n 7 AR
G. =4S (h.pV.
=4 2 UupVia) (12) J1-5. -5 -1318x10° M2 Y T0Cs,
N ps p+plt TOClso
41 BRETEFBESSE (V) EHITELAK Vi = 5o
AT B Jﬁz”%)j B S BRI A T (16)
kAT E HA Vi p EMAETF L (6.
=¢(1_SW_S°)= i (13)
Y Bp By 5 MESBEHEUTNERETNLH
42 WRMHEMEAFRERESFES =07 TR IR S At AL
FEL45 Ambrose 2 0 5 U7 4 AU 4 K FLIR PRI AT
GORBL, BT AR AL I ) AR 7 R Akt LBk =4, 2 P an
F AKARF S R == 0], TR R DA B AR AT 1S SEPR TREVHE RS, NARYE B A TR i =1
22 JiA R SLBR IR 4 23 18], B LRSS B LA, BEASSAEE B4, TFARR
BT o5 8 7 FLBR = 18] 7 AR 248 %0 FLER o 2o . K. Iz AT fif B, SRR E I AR AR T FERE AN ],
ARG TR AR (B 1D, A]SERE R B 2 A - R B MR T i > )
Ambrose %5 U 45 H T W B A o5 5 i FL R E Jo A B > TN M 5 i B, L A PR B HB S i AT
THEHARRA - KT 80%, 425 il 5 i = 1T 15 BE 298 50%, Tl Hiy
¢a:1.318X1076MVa (14> J it B TS FE AT 10% ~ 20% 5 3 I & AS [A] B
s B E W TR E AN, SRR TR B 2R
/L.hm””

FARL I AT LB ()

SLBEK i B ALER AR (4Sw)
1 BRETAERES

BT LB AR
(9—9S, —9S,— ¢)

MBS 4 BRI LR AR ()

SO s AL IA R (0S)

[9-10]

IR E



53765 11 1

i S S 65

P 5 6T 2 % i) ) 4 5 £

U SR i 2 2 A B B AR AR AURUT R AT
AT DL b AH OC A B SRASF A AE A I 45 2R, A
A 4% BRI AR ) 345 AT {5 B AR f b 5 £ 2
BE & it 2 R R s 34T D= RUE, = A R
TUAARAR AT DLFE A0 A R, T84 U S0 AT 3R A5 7]
13 FEE 5 ey 1) DR e b O £

BT 0UE SBUE TR, A& kR
TR SR 8E A R =tk TS, RIEEMH A A
ZRGEAEB G U, A F AR A SR A S AR,
[Al e 0 AR R R AR A A TR R T A 2L
B AL OS2 AR, SRV XA [ 1l 5 £
BAEE P T (17) AT .

m=SRV p, (18)

| i SR T 4 )2 ot 1 o 1 5 SR AR & 2,
{HEEARTT LA A 3 R3E, 3 oA il ff &
Wk, REY RPN AL, TREMAHS, 7]
TR & RTTEMILER AL, SR 675 B = BuE S I .
51 XEEIENE

FAT, AESCE TUE ST R MX,  w] T 1 0
FRIEIK I R B 3 B W I 7 R o
WO PR GE I A AT VE R AR AR . X
s M U025 ) S ] e R R M 0 e B R ST Y
Rk, JEARERMSCHEIA BOHEIN RS

T 7 M 00 222527 — i 3 B 7E 40 T sl TR b
B =Y R AL AR SR S BEAT REEAT I, LTk (8]
RPEMRR, ARRESERRRE S R ST AL
T R 2 RS 5 (L 2D, AT fff e 2445 10 7 1]

M. 100X 100 m

#

2 HHRESTERE

KREM L. 12071502 H Al H 753 R R
AR 5 SRR RABK

WU A3t 0 R A B R R RO L RS
JEE A et ) — 2HL o i 00 AR AR T e e 2R R e )t i
WAL, Il R RE T B ES L
i T 6T A A2 A 10 8 A )RR S I AR TR 1R, A
3y HAA G 51 R AR B . %7k
WP s AR 7, AR 5 R RS
BAR, ToIERE AR RGN RE, HIRHA
@EH .

3 ERRES|IENERARERE

FELL i S 4 AR AR B SR B T S H B R
it 2 Ao A FBE e 22 S AR, 2 L I e RN
HZ A JFTEE, A ) A B e O, M A 2
RAWAE . DURZIIE oG, EIE D B AR
BEZHN S, @ NEEN I N7 RIIEN R,
[ B SR AR 11 ] ] F 3 5 I e AT RS A AL AL B . %07
LR MR IR LB 1 7 RV AN B, (H VAR 4% =
BT ESH,  HEOR LA Z K B 2 R,
e R ARG
52 fEEREE

S 75— e AR B B AR SR TR
i, RE RSB S A AE KRR (Effective
Stimulated Reservoir Volume, 45’5 5 ESRV), {H %
P45 AT A W/ o B I i & 1 =
KR IR R ) S )= P35 77, 43 3 USRS
i, AEREEHHAME, REREEHAERE
S AT B i R A RuE R iR, HatE ARl -

G B,

g



66 X =

2017 4 11 A

TR B E AL BRI B RS
R As R, REEE N (19) KRG EAH A SGE
(LSAP
53 RV REFTINRRE

FESRAD DU AT AT T HE 1 261, REEY e
BOeATINAR RE H AT . R R 2 7.
Y TR K TN A5 AR 1) R A Ji T R SR S ) S e S
RS T A EvE RS, 8 bRk
W R R AL MJRIERSE, BB WML S
B H P U IR R TR ) L 4y
e THERERL U SR RORR L = AL Y A
32 B X 1 2 SR AR I B Jre A ZR 4 N I i B 7 5K
A AR BIRSE w ERE W AL, AR 5%
KIjmimzh, RN HA 4k (4K Hizh; M
= AR N = EA TR B e SR T 4R KT A R AR AL
(K1, WAL, ST A B RS (BIAAAE S
IR o H R 2 B AR R K TN AL A A K
fift, TEGBAFAEAT S, H AT R R S

BT ¥ 4 FracpropT. Stimplan. Terrfrae. Gohfer.
Meyer. 3D-HFODS % 7, %7595 i A\ 2 50 R 1)
o, BRI AE S EU AR, BT SRR OK T
RIS RELUN P

6 SEBINMA

6.1 LBIHMEENE

DAPO 1] 7 4 35 53 A B D 00s S IE A Rl
AT R . ZHANZFERTER S LR H.
B g A, Hh R SRA—BS N 4N DR,
KEMRXSHME iR, ZHEEEEREN
2 557.7 m, fif)2)R UG %E 71 33.008 MPa, fi# /2% 96
C, BAEBITHNZE LDEERMERE. BAH%
T B S B0 H i SR T A HE R R A, ST IR
FER 94 °C, HIE A SRS IR P S8 BT U O VR FE
N2 568.14 m, 0 TOC=3.46%, =& B IR AE
71 V=2.86 m'/t, 4G BIRIE S p=9.18 MPa, 4lH%%
TR B S8 i 2R B 4 BT o

x1 MNBMETTESEH A ZNEEESHER

)2 JERE /m A AEE/(tem ) FLBE SR EKWRE A A 70C,,
Jo— d 2 22.1 2.60 6.7% 65.5% 34.5% / 2.5%
Jo— c 2 4.9 2.61 6.5% 65.7% 34.3% / 4.7%
Jo— b 2 3.8 2.58 4.3% 66.1% 33.9% / 3.3%
To— a2 5.2 2.57 8.2% 63.9% 36.1% / 7.4%
Tl 8.0 2.63 1.3% 65.8% 30.1% 4.1% 1.2%
~ S - o, AN He (0.5%0)+ N, (6.4%0)+ CO, (13.2%0)+
a5t — LKL (R>95%) CH, (974.8%0). C,Hy (4.9%0) M1 C,, (0.2%0), IS4
Iiz‘o- TR g AR A B AR R R M=21.7 IR AL
g 15t AT R PR EE S R Tl R AR 2, FRE (15) &
= 0t AT BB AH AR ARG 7 7 p,=4.668 MPa, i
% 0 i S T,=192.27 K, WRIHFAEE p=0.514 ¢/ ',
& , , , , , , . ffH Bk TS, ark BN Z A 5

O s 10 a5 200 25 300 35 40 HFTEWRMPA. HEA. W (K2, IR

J7) / MPa
4 M) BHFETTESEH A FIRIHiehZkE

O Rt J2 s T B IR AR i 2 7K o F 9 A T
R,=2.549 m’/m’, MHhJZ KR R B,=1.026 5 fif )2
73R (R R SR SAE M2 DU b (R S R FE R, =75 m/
m®, M2 FEH AR R 5 B=1.28 5 iR E AR
# B,~0.003 622. I A I RN EAH 6 Mk A

PSR E S REERE 540 3 MEe®. 5l s
1SR BTk kb AT te e CBL S AN/NEFEMED, F
SR 5 Frw. =R 0 (B UAE T
FEITEY BIL (BOARBE) A Ambrose & U1,
MBS i LLE H, EEFTRHEIEA XA
TR . OB S EXT T BRI, Br (E
WA TR Rick AR IHE S5 w2 4b,



ERVESS BIE

i S 67

Fz2 MIZHETESEH A SNMNERNRENERSSHKEELRE mt
2 U= WS A KA A & AR E A & BB A A A SR
o dE 1.589 4.636 0.022 / 6.247
F— c )= 2.988 4.489 0.022 / 7.499
F— b2 2.098 2.986 0.014 / 5.098
F— )z 4.704 5.492 0.029 / 10.225
TrlgZH 0.783 0.884 0.004 0.012 1.683
" wx
LIV
6 =R A i

| = ARR AU TR
® Ambrose 25101

A (m -t

o4 A=
BEA

il

MR i

ElS 4MAEtENSEESESENLE

[

FHofth 3 K574 AT, (BORMTE) B A
SEHGHCE . Ambrose i 2% sUEE BT A 5, X FH
TSR IR R AIRe, JTER %, R
ANEH ; @B T EX A LRI, CIES R
TRETEY THEERWRR N, EEFERZE (R
AR TAE Y 1E 5] F Ambrose W 5 S & BT
ERE, AL AR, 5 AMEYE Ambrose Vi 55
A eI E AT CLEIE R A =2, WA
B 5 P LB AR AR, T R E D, 1 (CEARIIE)
B I R B AR FLBRAARAR, BT LSS RAm K.

1) FH it 7R M IV Sk T U SR A IR R
BUERCR, A R EE S R EEWE 6 s, &
TRIZ S I O TH A 4,236 X 10" m?, B4 TUA S I
A [MEGEX I, OGIP 7 -

G= A, ) Thyp Vg +V +V, o + Vo)1=
i=1

wdi

36x10* x (2.6x22.1x6.247 +2.61x4.9x7.499 +2.58 x
3.8x5.098+2.57x5.2x10.225+2.63x8x1.683) =

2.44x10%(m?) (20)
6.2 FHISHE=iE B
F—XHRICES B B 5 A 58, dud

AT, ERSGE SR IME 6 A, Hod A4
N 35X10°'m?, FALRE A SR EN 6.02 mit, %
23 X 4 OGIP 9 2.41 X 10°m’,

A% : 100X 100 m

Elo TASHMBBRESTER

CURIEEIE AL B F B A=Al L e 7, 2
O Hfmn HP= S AR, AT 200 d #RHRE# R, (H2
HiE 200d 5, HIF A B#ifaSE HPER L8 8X 10°
m’ 5 T B kSR E H 2S48 4X 100 m?, 5%
e # e PG g k. sh SN VR A S
AR NN 142 508 X 10* m*, RUE K 58.4% ; B I
FAMEN 7250X10° m’, FWEN 30.1%.

KN A FE. B e X Sk 5 figs &= AR, 1 3)
SRR RZES, VI B H— @ 4775 52 ) 8,
Bl . OHFFEFK ; @EZBIRHERK ; @MIFIE
ZUEN T s @HOE4EM KA, I TAEH Mk
XU U AN HEES, T B R PR R A,
T B Bl TAE VR, ARG IRk 0% .

7 Hit5INR

AR ER IR MR, i AURAE T AL
FEBH, HEADERER. HFRER MBI
R PRAl b e T D53, PR W BE A & TS 20
FEAL, ZIREM AR, AL ARSI

1) W =5 i ey 2 oA U R B S 3 4 21,



68 - X KN 5 I W 2017 4£ 11 A
20 ¢ 8 20 ¢
6 | ° 16
& ? o 8 &
c 1218 Q :f \ s 2
~ o o XY ~ &®
i % i) 8 °
8 ° by
- 450 ° = 4P &hno °
o o
=8 . o . . g . . L .
0 100 200 300 400 500 0 100 200 300 400 500
e/ d e/ d
a. AJk b. BIf

[iR]

AR RESEES, A BAR I B E X B SR Ie okt B
ZRTEE. 1. TOC X 2k B R W 88 1 e &
JIHATIRIE

2) WEEAEERTHE T R T H AR, &
B IX 1) S W B B B A L R 3 THT 2 o 4 2 ) FL B )
— BB A A, BT DAY B SRR S AL S 20t L R IR
s KL IR BARARR

3) ARG ERBEME OO E, 5 ZRK 5
EEFMC, PG AR, IR AVE MR AT L2,
TN, TEFZEBEMSE . 5150, HRICE O MU
PrsEie, VMR, A HTE OO S,
B2 il P AN B 2

4) TURSRIA RIS R R X 0l T8 R
R &0 R 00E =4 e A 20, BuE X
1) DA R 5 A B W) A P A

TS W MR

GERBHFEE, m°; Gy Guv Guan Gy D HEREE
WEAE. WHAE, KRERSE. PR, m . V.
Vi Viais Voar 73 ZRIR /N 2 B B DUA i 2 i IR
KRR HRERAE, mit A, FoRBOER R, m’ s hy,
TR NRIEEE, ms o p, 53 BIZIR S /N R TUR % BE W AR 2
vm’ s ViV, o3RS BURII BE ). G iR R B SR 22
BRI RE ST, m¥ts py pi py PINFORGEIZ R I). 2R BUR
S M 2 il B IR JE B 2248 2R 77, MPa s T, T, 73 AR
i 2R LU, C 5 TOC~ TOC,, 53538 7~ 25 T W Bt 5
Y AT O TOC MIESRAG ZITR R TOC 5 ¢+ @, 5393
TR TUE L FUBREE . WM AR IR FLBREE ¢ S,n S S, AR
THES A SR AR ; B,y By B, BIERAE, 2
B Z KRG R L, mim’ s R, R, B ARRERIES T
FIRSALK AP RGBREE . MRV, m’/m’ ;s Z FoRtt 2R
JEJ3 T IS AR 2 R 3L s R FoR AR L, R=8.205 7 MPa « cm’/
(g * mol « K) ; p,. FARWIIAHRIR KM MNG LSS, MPa s T, %
TR AR RAR S RIANG T, K 5 po Rt B &AL 4 S A I 5

7 TUESEH AL BHF BHRSSEHEKE

71, MPa; T, R 3 R & 10 ARG FHRE, K x, R RA
REEIFEA] 5 M M 53 T3R5 2073 R B IR 0 B VR PR A
IR, gimol s m FoRARIUE TR, t; ESRV KRttt A 2k
AR, m'.

2 £ x ™

[ 1] fRigEs , 55t R IIR . UGS A BUEM T SET7 10 b S
H 7], BUARHBS , 2012, 26(3): 555-559.

Xu Haixia, Qi Mei & Zhao Shuhuai. Volumetric method of shale
gas reserve calculation and a case application[J]. Geoscience,
2012, 26(3): 555-559.

(2] BEEH, EAKRE, WIFT, Bhoo -, gk . BPUEGETHE
JrREE RS T [T]. AU, 2012, 19(3): 31-34.

Kang Zhiyong, Wang Yongxiang, Xie Kaining, Chen Yuanping &
Xu Tingsheng. Rationality analysis of volumetric reserve estimation
equations[J]. Special Oil & Gas Reservoirs, 2012, 19(3): 31-34.

[3] B4k, Bk . AR AR LA 77 M. Jbst : il Dok i
JRAL . 2013.

Yu Shaoyong & Yao Jun. Unconventional gas reservoir engineer-
ing [M]. Beijing: Petroleum Industry Press, 2013.

[4] KRG, mithe, e, Bah, £, EXR . @

T TS S IE IR TIT R A5 (7], KRR L, 2014, 34(12):
1-15.
Dong Dazhong, Gao Shikui, Huang Jinliang, Guan Quanzhong,
Wang Shufang & Wang Yuman. A discussion on the shale gas
exploration & development prospect in the Sichuan Basin[J].
Natural Gas Industry, 2014, 34(12): 1-15.

[5] 4 A RSN E E b SRS . DU SRR / i 5 5 1T
ARHIGE - DZ/T 0254—2014[S]. A5t hEFRHEH AL, 2014,
Ministry of Land and Resources of the People's Republic of Chi-
na. Regulation of shale gas resources/reserves estimation in Chi-
na: DZ/T 0254-2014[S]. Beijing: Standards Press of China, 2014.

[6] Chen YT, Jiang S, Zhang DX & Liu CY. An adsorbed gas esti-
mation model for shale gas reservoirs via statistical learning[J].
Applied Energy, 2017, 197: 327-341.

[71FR7CT, B2 A U ORI / T S S 1T BRI
TR 7 VA AR AE [ ) A5 B [I]. IR S SR 2015,



53765 11 1

T+ ok L O 69

22(1): 1-4.

Chen Yuangian & Zhou Cui. Problems and recommendations for
the regulation of shale gas resources/reserves estimation in China[J].
Petroleum Geology and Recovery Efficiency, 2015, 22(1): 1-4.

[8]FRICT, 281, FIAR , TANE . TUE B SRR . 7R

GRS AN 2 T SR A 8 ik (D). BB, 2014,
35(5): 547-551.
Chen Yuangian, Li Jian, Qi Yadong & Zhang Xiaotao. Determi-
nation methods of geological resources, recoverable resources
and well-controlled recoverable reserves in shale gas reservoir[J].
Xinjiang Petroleum Geology, 2014, 35(5): 547-551.

[ 9 ] Ambrose RJ, Energy D, Hartman RJ, Mery DC, Akkutlu 1Y &
Carl HS. New pore-scale considerations for shale gas in place
calculations[C]//SPE Unconventional Gas Conference, 23-25
February 2010, Pittsburgh, Pennsylvania, USA. DOI: http: //dx.
doi.org/10.2118/131772-MS.

[10] Ambrose RJ, Hartman RC & Akkutlu IY. Multi-component
sobbed-phase considerations for shale gas-in-place calcula-
tions[C]//SPE Production and Operations Symposium, 27-29
March 2011, Oklahoma City, Oklahoma, USA. DOI: http: //dx.
doi.org/10.2118/141416-MS.

[11] Rick L, David I, Marc P, Jeron W, Walt S & Joe F. New evalua-
tion techniques for gas shale reservoirs[R]. Reservoir Symposi-
um, 2004.

[12] Ross DJK & Bustin RM. Characterizing the shale gas resource
potential of Devonian—Mississippian strata in the western Canada
sedimentary basin: Application of an integrated formation evalua-
tion[J]. AAPG Bulletin, 2007, 92(1): 87-125.

[13] sk, B . KT X TUE MRS QIR %671 5T (D).
JEAHR - FORE AR, 2014,

Zhang Yige & Xia Hongquan. Fine logging interpretation of shale
gas reserves in Changning area[D]. Chengdu: Southwest Petrole-
um University, 2014.

[14] Aribets , Mg, YaR T, ke . UE AU TR IHTE (0]
RAR T, 2012, 32(4): 60-62.

Shi Xiaobing, Yang Huohai, Fan Xiangyu & Huang Bing. New
methods for shale gas reserves calculation[J]. Natural Gas Indus-
try, 2012, 32(4): 60-62.

[15] Zou YQ, Yang CB, Wu DS, Yan C, Zeng MS, Lan YY, et al. Prob-
abilistic assessment of shale gas production and water demand at
Xiuwu Basin in China[J]. Applied Energy, 2016, 180: 185-195.

[16] Wang JC, Li HT, Wang YQ, Li Y, Jiang BB & Luo W. A new
model to predict productivity of multiple-fractured horizontal
well in naturally fractured reservoirs[J]. Mathematical Problems
in Engineering, 2015, 2015(2): 1-9.

[17] Li HT, Wang K, Xie J, Li Y & Zhu SY. A new mathematical mod-
el to calculate sand-packed fracture conductivity[J]. Journal of
Natural Gas Science and Engineering, 2016, 35: 567-582.

[18] Luo HW, Li HT, Zhang JF, Wang JC, Wang K, Xia T, et al. Pro-

duction performance analysis of fractured horizontal well in tight
oil reservoir[J]. Journal of Petroleum Exploration and Produc-
tion Technology, 2017(3): 1-19.

[19] Duong AN. An unconventional rate decline approach for tight
and fracture-dominated gas well[C]//Canadian Unconvention-
al Resources and International Petroleum Conference, 19-21
October 2010, Calgary, Alberta, Canada. DOI: http://dx.doi.
org/10.2118/137748-MS.

[20] 20, WSk, A i, BT . 25 b IR P AN T 1 T R B
SEETHFORTR (7] RIRTIERELE |, 2012, 23(4): 791-796.
Li Wuguang, Yang Shenglai, Xu Jing & Dong Qian. A new model
for shale adsorptive gas amount under a certain geological con-
ditions of temperature and pressure[J]. Natural Gas Geoscience,
2012, 23(4): 791-796.

[21] AT, Yul , WRELS: , RI5HT , k0¥, iR =4k & AN L

A e e S TR A IR P SR 0 3], A ik A4, 2015, 36(5):
557-563.
Yu Lingjie, Fan Ming, Chen Hongyu, Liu Weixin, Zhang Wentao
& Xu Ershe. Isothermal adsorption experiment of organic-rich
shale under high temperature and pressure using gravimetric
method[J]. Acta Petrolei Sinica, 2015, 36(5): 557-563.

[22] 2%, 29 . U NIEFO S P I EOR IR (9]
RARA T, 2011, 31(4): 34-39.

Luo Rong & Li Qing. Log evaluation, seismic prediction and
monitoring techniques of shale gas reservoirs[J]. Natural Gas In-
dustry, 2011, 31(4): 34-39.

(23] K BL . Rt TRER B 510 [M]. 2908 PRI SE AL,
2006.

Zhang Qi. Principle and design of oil production engineering [M].
Dongying: China University of Petroleum Press, 2006.

[24] Economides MJ & Martin T. Modern fracturing: Enhancing natu-
ral gas production[M]. Houston: ET Publishing, 2007.

[25] DIRIAR , B, AT . B AN TUA K ) IR 2R I M B a3k
J& [J]. RERS 5 A, 2012, 30(1): 44-47.

Jia Lichun, Chen Mian & Jin Yan. Technical progress in overseas
hydraulic fracture monitoring techniques for shale gas well[J].
Natural Gas and Oil, 2012, 30(1): 44-47.

[26] X . TUE SRR RBOR PPN B3l ST R G 5T [1]. R
SREBIIR S A, 2016, 39(1): 43-46.

Liu Hailong. Data support system for evaluating shale-gas frac-
turing effect[J]. Natural Gas Exploration and Develop-
ment, 2016, 39(1): 43-46.

[27] sk . KRR G 5 70 4 [M]. PH22 « D922 A0hR
%2014,

Zhang Zhe. Detection and analysis of hydraulic fracturing frac-

ture morphology[M]. Xi 'an: Xi 'an Shiyou University, 2014.

(MR EY 2017-09-06 4% %5 EREREGD



