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. « Standard PVT analysis
[ Phase Behavior i—’ . Define phase boundaries -

Thermodynamic Characteristics

« Compositions C90+

+ Wax Content
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+ Rheology

Thermodynamic Modeling
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Global Component Lumping for EOS Calculations
170695

Screening Criteria and Methodology for Quality

CHALENGES IN PVT Check and PVT Selection for Reservoir Studies

AND LAB ANALYSIS | 170903 Room
OF RESERVOIR | Phase Behavior Modelling and Flow Simulation for | G104/105
SYSTEMS Low-Temperature CO: Injection

170601

Correlations to Estimate Key Gas Condensate
Properties Through Field Measurement of Gas

Condensate Ratio

(1) Global Component Lumping for EOS Calculations
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(2) Screening Criteria and Methodology for Quality Check and

PVT Selection for Reservoir Studies
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10 Trfmna 8 - T E RS /(B 2RI Bl 2 8877 R BB (R o 2 A -

l. Sampling Conditions 1.6 points
2. Reservoir Conditions 1.0 points
3 Experiments Control 1.4 points
4. Control of Measured Properties 1.0 points
5 Fluid Type Validation 1.0 points
6. Experiment Consistency Validation 4.0 points
10.0

Parameter to evaluate Done?  ImpactLevel Weight Score Subtotal
Bottomhole sample? No High 0.480 0.00
Recombined sample? No High 0373 0.00
for bottomhole sample:
Well production stabilized during sampling? No Medium 0.320 0.00
o g git:r)]rgz?(lﬁe!’;z?;irsg&% Temperature profiles were No High 0480 0.00
g § Water cut less than 5% No Medium 0.320 0.00
é3 forr bined sample from sep
Well production stabilized during sampling? No High 0.373 0.00
Production measurement before sampling? No High 0.373 0.00
for recombined sample from wellhead:
Well production stabilized during sampling? No High 0.215 0.00
THP greater than reservoir saturation pressure? No High 0215 0.00 0.00/1.60
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(3) Phase Behavior Modelling and Flow Simulation for

Low-Temperature (0. Injection
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(4) Correlations to Estimate Key Gas Condensate Properties

Through Field Measurement of Gas Condensate Ratio

— O R B SR FR(OE PVT B ERBUR TSI 1 LR T - 28T E
HIEB AR HUER - fa S — BRI T PVT Bl s S TREEE - &
B9 1 A A SR FH <€ i DST BB 8 212 A S 80 s
SRS Ae DA =0OREL PVT EEaS 3280l LB IR E i E ML
2 o FE ERDLEVYEF AL | FRNERIS B B Red A s (82
100 8H) #EFTEERTUZ KA - HLaCERzUnl e F R B2 I RRaE R
H > HAERFCE FE Nt EE R e E st NR AT PVT £54
MBS B St &R -
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Variable Average Minimum Maximum Standard Dev.
Reservoir T (°C) 131.6 87.0 186.9 299
Dew point (Kg.-"cmzl 361.95 202.5 537.8 T0.87
MW (g/gmol) 32.28 20.23 45.09 7.10
GCR (m*/m®) 2,619 598 12, 199 2, 759
C,, (% mol) 6.52 1.17 12.98 3.27
Z-Factor (Adim) 1.049 0814 1.322 0.113
MRC (%) 18.81 1.07 38.50 10.80

A2 DR 545 EE (Gas-Condensate Ratio, GCR)#ETTST
F & ~ Cn e N30 8 EE45 H & & 1 77 bh (Maximum Retrograde

Condensation, MROEIE » #41 F[E -

a6 50 ‘
1\ 45 ‘
2o 4 !
\\ 35 3
=10 Os ¥ = 2,258 312974464750000 09151 TE8GEiT06 S !
£ o] RE =0.918130184918238 £
=8 0 225
by El
5 Z2
y = 687.183001870765000x &=7aserss |
g 15 RE = 0.894784581308521 |
10 1 |
2 5
0- T - - : . - 0 |
0 1000 2000 3000 4000 5000 6000 7000 8000 0 500 1500 2000 2500
GCR (m¥m?) GCR (m¥m?)
45 i
o = * N
40 ¥ = 2.921696607928510x - 2.640466985196960 o - ! .
R* = 0.920470543228650 & )
35 [e) 250 ) i
% - N\ ‘: -
i~ c! \ ' o
£ = 3 H
€2 T \\ H w5
e !
= % \\ ) 2 |
15 Sw N 2 o
0 o e i, e i Il e
10 " ! "
5@ =
04 = =
0 < 4 6 8 10 12 14 16 2w w3 e = e e a3 s m ne
C7+ (m¥m?) S €7+ fimol) S

H

PE & R T8 A0 CBl L 2 5R BG BR M N 1 Z - F H SR A BRI
FER D ERREA T T - (RGN HA s A B (B A SR AR Bt 2 574
TEELE: > (S A Z HEMG AR - SIGEERE S I TR A
we > BVERRLER ) Z KA ARSI R T TIE L - (FRre AL
SN HETELE -
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eZ =[A+ B In(MW) + C+In(C;.) + D + (In(MW) + In(C;4)) + E + (In(MW))?] + In(C74)

A Paredesetal
¢ Mamufo-Rojas
500 — @ Ovalle-McCain —
====emor 10% X
====emor 0%

Measured Dew Pressure (kgicm?)

100 200 300 400 500 600
Calculated Dew Pressure (kgicm?)

% Mole C,, MW MRC Pd
Exploratory well #1 (%) (g/emol) (%) L@ Pd (kg/em?)
Calculated 10.54 40.81 28.16 1.043 3679
Experimental data measurement (PVT report) 10.31 39.08 31.03 1.005 397.0
% Error 23 4.4 9.2 38 7.3
% Mole C,, MW MRC Pd
Exploratory well #2 (%) (z/gmol) (%) Z @ Pd (kg/em?)
Calculated 9.05 37.66 23.80 1.125 4149
Experimental data measurement (PVT report) 8.92 36.25 22.95 1.049 396.0
% Error 1.4 39 37 7.3 4.8

3.3 FERBENMFEERESRE

AHEHRAFFES NG 2SR SR - LITSEA I H Aiiise
R X o BEER R EESE TR RHE ) LR
gy~ T IREGOR R A AR TR R ) R T PbbaEt ) SRR

iERE=E S H G EEIEs

170890
MATOR PROJECT A Methodology to Determine Economic Viability Room

DEILIVERY for Early Phase Projects in Under Appraised E103
Fields with Ambiguous Data
170598
Room
MONITORING AT THE Unique Interpretation of JT Heating Across
WELLBORE . . G106/107

Perforations to Interpret Near-Wellbore Skin: A
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Case Study

170691
Room

A New Methodology of Selecting Sand Control
SAND CONTROL G104/105

Technique in Open Hole Completions

170698
Rate-Transient and Decline Analyses for
Continuously(Dual-Porosity) and Discretely

Naturally Fractured Reservoirs

CHARACTERTSATION | 170899
AND MODELLING OF A New Approach to Modelling Production Decline Room

UNCONVENTTONAL in Unconventional Formations G104/105

RESERVOTRS 170767
A Semi-Analytical Forecasting Method for

Unconventional Gas and Light O11 Wells: A Hybrid

Approach for Addressing the Limitations of

Existing Empirical and Analytical Methods

(1) A Methodology to Determine Economic Viability for Early

Phase Projects in Under Appraised Fields with Ambiguous Data

AHFETE tH A0e] A S &t b A e e s H e HIE B T
FTHETT B ST8 2 88 nl T - 18 LB FOH SR Z ST 2 0oy
7 0 O R R BRI HE A RN - e T ZeAL - AR
T EAME ERZER Bl - FeikE(bEYaE (Orginal
Hydrocarbon In Place, OHIP) -~ SFoHELH/KFE ~ Fiasdatd: SoHsE
JE BT S — CEsS H A TS TF - NE RS E Rt 2
RS -
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O /

F— A ERAVETRGHK S L&Y E (OHIP) KR E
(Estimated Ultimate Recovery)fhi& » KREE 2 EIFEH-HRER M HER
SR e HIUE R BE A0 1 S 8t < IR - 4% DST I 70 2 s HY
BN - HEH R 280N o] B2 20 BB Bt SR 2 iR - S
mh i DL S B SR < B AE Re U3k - (ER 2R HE S sl 45
oo T E R E E K5 | 2 B BOIE 88 5 i [B (Lognormal
Distribution) - [fj & 1 5 i Al 58 A 1E %8 77 ffi [& ( Normal
Distribution) ° HEASAHRE 25T R ANRAAT & A HREE
FERHES » BRI T SR PRUSCREH

(GRV)(1 — OVF)(NTG)(®)(1 — S,,;)
By,

QGIP =

Lognormal Distribution

9% = 13.826

Probability

13,900 14,000

13.400 13,500 13,600 13,700 13.800

S DEOET A FEREARE] > DUET TR A rERk i S SRR E K
R ZFHESETE > [EB PR AT @ B T T o0 - HAR A B ER
FI Arps BEFERIER > TAESTHESRBGEERIEE R PVT EhapmiE T 55
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VG E R AR (Constant Volume Depletion) ¥ FAE RIEE = 2
BRAETT 31T -

Cumulative Probability Distribution OGR vs. Cumulative Gas Production
Hyperbolic Exponent 100
100 90 o4
® 90 . 80
Z s 7 ! H 70
3 70 2 60
§ 60 v & 5o *,
2 50 P50-6:25 @ a0 'Y
% 40 e .
2 3 G 30 <ol
= i o 20 —, e
© 20 .
E
3 0 0
< 0 01 02 03 D04 05 06 07 08 0 20 40 50 80 100
b Gp/G, %

B =R Ry RS AT B e A P R B 2w 4% 1 B & DA 22 214K 7 B
2P fEEFE A EERRA T MRS EFF51Z (Discounted
Profitability Index)zRFE MR HEIRA/ NG5S 2 R -

Production Multiple | Condensate Gas LPG DPI
0.50 12.4 222.2 6.7 1.10
0.55 13.7 244.4 7.3 1.12
0.60 149 266.7 8.0 1.13
0.65 16.2 288.9 8.7 1.14
0.70 17.4 3111 93 1.15
0.75 18.7 3333 10.0 1.16
0.80 19.9 355.5 10.7 1.18
0.85 212 3778 11.3 1.19
0.90 22— 0.0 12.0 1.20

Base Case
0.95 23| [22 12.7 121
1.00 249 444.4 13.3 1.22
1.05 26.1 466.7 14.0 1.23
1.10 27.4 488.9 14.7 1.24
1.15 28.6 511.1 15.3 1.26
1.20 29.9 533.3 16.0 1.27
# Production multiplier and recoverables required to meet economic hurdle ’»
1.35 33.6 600.0 18.0 1.30
1.40 34.8 622.2 18.7 131
1.45 36.1 644.4 19.3 132
1.50 373 666.6 20.0 1.33
1.55 38.6 688.9 20.7 1.34
1.60 39.8 711.1 213 1.36
1.65 41.1 7333 22.0 1.37
1.70 42.3 755.5 22.7 1.38
1.75 43.5 7778 23.3 1.39
1.80 44.8 800.0 24.0 1.40
1.85 46.0 822.2 247 141
1.90 47.3 844.4 25.3 1.43
1.95 48.5 866.6 26.0 1.44
2.00 49.8 888.9 26.7 1.45

FUVP B ENesgH Z REIERE - DUNIERBH ST AR -
g EIRH Z B R ERATRE & A DM 2 BRI E
FERRSE A S A Z fe B Bl E s H AR » S 2 7R
SLAELT DST 55 o Fy T E ST 2 OB AT MR - FRRHAEEHAE R E
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fEEMsRHEEFZFIE - HRERHET  (FEENE R HE R
HSRE IR — R - BSOS TR H ATt & AL R - BB E R
At £ 2 T3 B FE B R ARE R - s ZHRRRRE D TiE I T
[ JRy o IS P AR A ] > PR LG AT D E s AR R A EH 2
PIIELFEE - AT BRI RER P75 BT S THR R - BRUSEH FOHR
J& AR -

Cumulative Probability Distribution

NPT
100
® 9 550: 136 ft |
>
£ 80 1 1 /' 1 1
1 & g
[ N
a 50 P50:-105 ft
g 40
£ 30
S 20 d
£ - _aRnin
Y o9
0 20 40 60 20 100 120 140 160 180
NPT, ft

TP BR R Tesa o S SO mI RS - T R g AT
Vesg HFRE IR K H IR C e g 2 FUa m e e 5 - — HLie
ra A JIHEIRETLR - BAE IR OB B R T R i
AEFETE R R EEIETT > BUR T E R -

Pre-appraisal Well Signpost

OGIP

100

90
™
g 80 = Required to meet
n [ economic threshold
a 70 o R —
3] gg ——
o 60 [ ]
[=] — 2 s
S 50 5 - =% -
i © - a g T35
] I — a [© 8o o &
s % f 5 g 28
a 30 s o < ]
[T} g - 2z
Q 20 e <

10 =

0,

S SR PR 2 Ve A TV A KB A A B S L 1
ZEDRIAEH b AT R REE TR AR T2 JTH » R i FIE A e
BT AT -
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(2) Unique Interpretation of JT Heating Across Perforations to

Interpret Near-Wellbore Skin: A Case Study

i

IECE D ETEEFE R R H A > EHER -5 RK&EE
(Joule-Thomson Heating Effect )fEfEHFLEFRR T A/ » FELIEER
18 P RRHBHE TN ZREEEENAZ B -

BH - SRR EE Ry RS BCRAS AR B REE [ (BANRHETT
BAACHR ) M AR B FUIRER SR TR 2 B - I E RS EHRE
FEABEE SV EE T o AR E e 2 O BB ERE Y
AL PR AL Z BRI 0% > B D R TR o AL RN 1K
/N e FmWEI KA IET BN ENHEEE T FOREE L FEE - i
AR A 2 AR AERE 7 - RELASE P R I nT e AL s FR (3

FETEE ©

NS O RT AR R E AL » —SRHEAEE AT - SRR A
7E A K BJg — 5 H S A AT BRI R 04T (Pressure Transient
Analysis, PTA)JESRERAT - B gt EdE - HA K
B & FfEill A REFFHRS > &5 00 (Cross Flow) g4 » B ArEH
BRI JERE T 75T -
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Well 1 Well 2

o e

/

/
s
PSP

Bottomhole gauge to measure flowing
pressure and temeprature of commingled fluids

.— Tree gauge (pressure and temperature)
NEEEK A BRI E T s e U A B N H RO E R - R
CHZ EEl By — e [EHRIREA BT s nhEE
- G RARESEHENE N B B 2= 2380 (RN T80 ) 48K -

® 5kin
Oil Rate

essure Drop Due to Skin from PTA, psi
Oil Flowrate, bbls

3
i,

e, degF

Bottomhole Temperatur

nnnnnnnn

EH-GAGGEATHARE Y PVT ERER KARET e
B TEEE PVT ERERRGRIEIREAEA SR ZER-5
AR HRRE KBRS Z e - S MR ER AT (R A M |
N Z B RO ERIR TR R > WELRRE TR A AT Z HAETTEE
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07> BURERZIILE 20% LA

* 3
M & NE a B
o d
* *

SR 2 BB TR L 2 H LA BB D 25 BURER
PTA AT H S ARRUERT A LRI T AT (CTED -

BH-SARRE Z T B A TR H Z (8% > oM g Az
{8458 PTA Syt bR - BB H - ARSI AT 7 A B E LRSS -

(3) A New Methodology of Selecting Sand Control Technique in

Open Hole Completions

BER SCEA T AT AR LSE FFRID T 2 48 B A A T
SCRRIENEE - SovEnE s I - S N R R e Ay se H R 0% 1B
E G ZE g E A B DL standalone screen K a / B wave gravel
packing (T E RyrRE B ) BEE 2 IR -
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TFEEEEENESLTH I T R B &G - A =
HETRIS B AT S EIET KRR & & R A = 2 7
7\ » AL standalone screen (SAS) Ry#RFLIIHDER—{BILIELE - T
B LSRN 32 DLTE B 28 38 FFLES (8 Z WDRDRLAR 73 i (particle
size distribution)&E {FEEFEIKIR - —HoeplcEbERat » FEfT— 2t
RSO S FREREHRS - MYIREEETBEELL SAS 583
Z BRI FR AL R

L.

2.

ERSE B E FLIE ARV INIE(F

B e A HE T2 B e T RS

Ty
=
Uil

- BBt E AR RN 2 e

Screen

Wash Pipe

Selected Gravel

Reservoir. " =
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Casing Borehole wall
<G=Beta waveea Screens

{B SAS FUATFETHIHFR K » AR LEECIE TS R4 » (FE
oy SEEEEAIE T 5eH ARG TR e BIE T » AR AR Se B 7T
AL SAS 583 - 1275 B R B RAE R Z BN BBRE AT a /B
wave gravel packing FsffLEEEIE T 2 55 —EEHE - fER RGN
FELla/ B wave gravel packing SEHZ HHFR(LLL MEES -

1. AERCEREON - e RBR R EEE L -
2. BB AREG g - BUEREEos 2 B HE -
3. AEEtEEE (ARSI E) - AU EERER R -

4. {FF a/ B wave gravel packing bb shunt packing Bk A
SR B RS
Bl e/ B wave gravel packing 52| EAVO{E FRM~ —MEEE
RIFEEE AT shunt packing BEAIEFEE > {H shunt packing TUAFESE
R ENEREREBMYE -

(4) Rate-Transient and Decline Analyses for

Continuously(Dual -Porosity) and Discretely Naturally

Fractured Reservoirs

BEIG 7 R — I 43 R VU RS 3l fe 1. EEE SR8
(Continuously fractured reservoirs) @ A FE/FEEF oS EE 2%

= ZL % Ol R (Dual-porosity-permeability fractured
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reservoirs) o ¥R ARG RGNS - FBRIFEZ R 2 MR
e o A5 I 2 AR A Bl AN &8 ClREAE R AR RH 2
HFL D) o 2. K 4 03 5 R 8 (Discretely fractured
reservoirs) » HFEEBHGE 7 ZRITERAREHE T 2 R R L
FTREMOEE  MAGPREEXEEHELE - 3. 2RISR E
(Compartmentalized reservoirs) @ HBU[a I EAETEE - THR
8 F R A A2 A E matrix) B - 4. JF F & A R R g
(Unconventional fractured basement reservoirs){E3dfH BAHE

M e a2 BN ER AR -

EMES R HMER AR RIBTEE Pk p/ 2 ¥ G RS R iEE
=EE > JIHBE RS E W 2 A ERER - AT B /C 3 fa4E4%
A AR R RE A - DAL (B {5 FH {314 Arps ~Fetkovich~Agarwal »
Blasingame EEREIRFEMISR T RIEEBLE IR o 7€ NER K
AP R g S H e R G AR AN Hulgeg A 2 5 4 14
Az EE RIS Bt o B G o FH — 18 A o R P P B R S A ol R 2 AR R A T
Ry » {FE DA AU R RO R g =~ FERE T RE T > IR ]
PHAERT » ABERAERASITAT -

8000+ 8000+

End of primary fracture-network depletion

: End of primary fracture-network depletion _ S 5 3 3
6000 and beginnins of maif daptation 6000 _ beginning of minor- and micro-fracture depletion
g 1 D i
G004 N o 4000- - o _
N A N s 1 \::,;. 53 beginning of matrix depletion
2000 | 2000 W, T 1
Initial free gas,in fracture-network g Edinte Initial lree gas in !racture network
N l ] with noise 3, J
0 - . . , ) 0 . -
0 500 1000 1500 2000 2500 0 500 1 OOO 1 500 2000 2500
Cumulative production, MMSCF Cumulative production, MMSCF
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GO0 4

E first deviation
400 { second deviation

} third deviation

3 H'\‘ Initial free gas in place
03 - T . 1 - )
o 50 100 150 200
Cumulative production, MMSCF

d(1/gp) dgp

(EEAE I S th ¥ o8 D e sy bR Ze e o~ = (to/ab) i

_dpp

HUA AR DA H By SR B 1 00) 530 » 3G DU 2 SOlkep 2 85
TR BME G AT oy be s SRR 2 A RE N E B R RS
ZHSRJEEE R RE ST o Sl AT oh B B ROt st R HH e A
HYmEhPE B -

TERZ Kuchuk(2014) AT HHYSE i 240 e BB 1R Fr (T
AR ARE PRI 2 78 A A S e PRI 2R T R e ] - [ P 25 R 4R R A [ SR S
(fracture conductivity, Fo) ZBUSE 7347 o 52 F=100 » 7£ to>10
HARBORARIGNN » (AR SRACAT 2R EE TR - 1R B AE 23R
HEARA SR 22U -

- =}
o s}
"

D
B [T
Dimensionless rate, qp

01
0.0001 0.001  0.01 0.1 1 10 100 1000

Dimensionless time, tp

VB DA SR A 1T 8 BE Tl o SR PRI 2B R JBR 0 B oy 4 IR 2R
SpATEEE: o PEFEEBRAE (AR n=l) » HEK A I8
(fracture-radial, #% m=0) > &FHIREN (R m=0.5) > FWHEE
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KEFT IR ARG (BRI AR A R B B AR A e S
R FERE T RN EE ERERS M T B B TR ] -

1 1
m =0 (0.5) m=0/(0.5)

_ iC]
=]
o o
™ =
2 S
< g
g 001 =
= 3
£ 2
g 1 g

2 0.001 5 0.001 4

E 2 A
0.0001 0.0001 T - - . n
0.0001  0.001 0.01 0.1 1 10 100 0.0001 0.001 001 0.1 1 10 100 1000
Dimensionless time, tp Dimensionless time, tp

(5)A New Approach to Modelling Production Decline in

Unconventional Formations

\.

REB Gy AR R R 0775 LB HIRE] - AR I 2B a5 kAl

FREE SR RS R TR & (E I R R TP T R

SAVIERR - IR CEIFE R EE R E

H A2 2R ]

s‘z‘At

JEE BE 2% BEF

TRy i N ARHIHE

TP EZ
TTIRRISEE R - EEELIPAT

53+

i Bf (parallel-flow) fz ¥t 8k = (logistic-growth) & 7Y 3

fiT>

RS 25

TSRS T7A - (RIBSET e R - (EHERESGT M
B2 M 5e H ARS8 izl ME -

cumulative
production
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gt EEER - Bt E BEmEE( b - (P rmeiEsd
TIEURE A T = R BIPEE - SR TS BRI RIS B S TS
HISERYEAS A SR E - AWFE E2A =@ HAE © 1. ot A E e s

LT Ry (EREBFF IR IRA (R ) 2. B A aE S Al Bl se H- 22 3 [
ZEAR 3. R SRS R 2 SR TR A TR SRS i R B Y
i ©

NEZE R E R TR AR S A EE R 2 LR E o N EA AR
BRI TS S 8t o (il -

118 100
o > . . .
Z qD-Data u? o — L g: :::
g » 3 ——qD-Model 'E T o ot S £, | 025
°28 =% 8PP0 o
€05 o o 2 0o & o L 000
i 2 3 £ o P g & 9& & 3 & o & & -"b o - &
== g Ng ! A I £
3 c = A £ i v L )
<
E B 53 foagil i s
2 e B 5 )
0+ —o- T 8= z . 0 05 1 30 Lo
0 500 1000 1600 Normalized model oil rate, g,-Model a7s
Time, t (days) (fraction) g
(@) (b) £ [ o5
T1rs 08 £ 03
o 30 -
= ® qD-Data ‘E' o a0
£ A ‘5 046 05 03 058 062 066 .70 074 078 Mo
e = 5% \ w—qD-Model o lié ’ Hyperbolic expanent, n
38 8% B (8% o "
E g0.5 R ‘ 3T ool 1 g = " 10
E 8 ST : i ,'_r_: 5 ® " 30 4 015
2 ® = o E 041 %:u 050
0 . 2 S E
z .
0 50000 100000 150000 08 0 025
Cumulative oil, N, (STB) Time, t (days) " 000
(©) @ som e e oaW o Ms a6 Mo

NRIE R PAT IR BN A 2 BB SR B R 57 2 HOETTAH B I
LR > BRBARAARIAN R T RA > R ERCOKAIFR R IEAH R GRET
[ ARy S AR -

an Q2 Qis " T2 T3 N (STB) a
(STB/D) _ (STB/D) __ (STBID) Day Day Da

Number of stages 047 043 031 -0.07 -0.10 -0.06 Number of stages 0.14 0.02 -0.02
Lateral length (ft) -0.19 021 -0.30 -0.13 0.15 0.03 Lateral length (f) 0.00 <0.13 -0.09
Spacing(acres) 032 035 0.22 -0.34 0.10 0.09 Spacing (acres) 025 0.02 0.04
Initial water saturation (fraction) 035 -0.54 0.30 0.18 0.18 0.02 Initial water Saturation (fraction) 0.1 -0.09 -0.01
Porosity (fraction) 028 021 027 0,09 012 022 Porosity (fraction) 0.46 012 -0.05
VT (ft) -0.40 -0.59 -0.40 029 -0.03 0.1 T () -0.05 -0.09 002
Net to gross (fraction) 0.15 021 0.29 0.14 018 0.32 Net to gross (fraction) 0.19 0.02 0.01
Overpressure (psi) 0.18 0.33 0.19 -0.02 0.07 0.12 Overpressure (psi) -0.04 010 0.00
Pressure (psi) 0.18 0.33 0.19 0.02 0.07 0.12 Pressure (psi) -0.04 0.10 0.00
Depth (ft) 0.15 0.30 017 -0.05 0.14 0.14 Depth () -0.03 0.10 0.02
Average injection pressure (psig) 0.35 036 0.16 021 0.09 0.02 Average injection pressure (psig) 023 -0.02 0.09
Total fluid injected 0.46 0.44 030 037 0.08 012 Total fluid injected 039 0.02 002
Sand (Ibs) 048 0.40 0.36 0.02 -0.12 -0.06 Sand injected (Ibs) 0.26 0.02 0.01

2B B R A SE S BOE TAHRE AR - BT RS AR
(B EE B B E R R AT e A4 B E ] R R A S 8o 1T A

\
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\

N 25744263107 h+2.1x107"L_+1.1x107x,
n=6.6x10"-82x10"k, +2.03x107k, +8.8x107"°L,

a’® =15%x10" _4_2_iijl><li:_}_lch._f —5.5%’10_&;{“,

H

A AN S B AR 5 R B 5e 2 B BRSO
REHSRBRIES B A (E A TR SR & B 2 (H R A )58
M
(6) A Semi-Analytical Forecasting Method for Unconventional

Gas and Light Oil Wells: A Hybrid Approach for Addressing

the Limitations of Existing Empirical and Analytical Methods

e R R P /720 (semi -analytical method)
EEE ~ RO R E T R IHE AR RS R FE AR Ry U
(light oil) 2 FIEEEE (Gas or Oil in place) o MR T
INEG T & TR (B8 MR ERE ST 280

AETTEERETHIR AR & (5 5 - (F NSRS E E R ERET A
Bais o BUREA RIFAVEBIERME -

HRIEGUR R R - S AP ER AeAE S WI Y H A
s EFTERETER - HNERBER ZNRE - BN &R
B IR RE - R A A B AR e AR ek B TR BB SR R B
(boundary-dominated flow, BDF)P&SES » ZE 2 bEFE ER A ] 55 25 B8
FEGETEAR » HNEGRERR F A Arps ERSIEIEISR T A TE

RE TR - (HEPRFIE R SRR BINE L - 18 NSERR S SR BfE
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P A B R AL BR AT T EE RE TR - BB AL B £ R R RIREAE T REE
FIHVRENRREIE B AR - KRS RAEIRIE RO AT ERT IR
BESEAL IR - 2RI B AR r R B S B A7 PR 2 AT (HE TR
RANFAZHRE - H A2 RS S8 8  WF Rt ZERETHR
3R AR B U R B (EL A 2 (BB

T E R EE B EECH (tight of 1) KBRS > B {E
BEE) - BT T PR A B T T A AL e -

a) Contacted OIP b) Prime Derivative Plot
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1000 -
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|

g = g

S

=] 00

2 3

= 2

é 10 ®

Input Parameter Parameter Value
Thickness (ft) 45
POI’OSlty (%) 6 1 10 100 1000 10000 100000
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(1)Simulation of Asphaltene Precipitation During Gas

Injection Using PC-SAFT EOS
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(2)Microfluidic Platform for PVI Measurements
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(3) APragmatic Approach to Understanding Liquid Loading in Gas
Wells
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(4) Effect of Confinement on PVT Properties of Hydrocarbons in

Shale Reservoirs
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Density (p), molecules/unit cell
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Isotherms of Methane-Ethane Mixtrure in Confined Space
with H = 5.0 nm at T = 250 K for Different Fluid Composition
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P-x Diagi of Meth Eth Mixture in Confined Space
P-x Diagram of Bulk Methane-Ethane Mixture with H = 5.0 nm at Different Temperatures
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