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2.3 AT FLFLBEART oot 8
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2.5 TRBIBEIE oottt 11
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2.7.3 /BT R GHEEE AR oo 24

2.7.4 T TFFIEEITEM oo 25

2.7.5 B BTUIE FRIEAY TR TETIIE oo 26

2.8 WA FERTRE T FIREM c.coooeeeeee e 27
e I T T IR oottt 28
M. f#H Builder I FE RS (Process Wizard) RN AWIIAREL oo, 29
TFin BB VT TR GIZE T oot 33
5.1 ZHAP BRI ettt 33
5.2 BEAWIIBIRITIN oottt 33
5.3 BB oottt eenaneas 33
54 BB BIREE <ottt 34
PN~ A T B BRI TR ..o 35
6.1 E T (BUREEIR D oottt 35
6.2 AP HTIE I ZE AR IR ottt enees 36
6.3 TEE BTG GE FEITTE I (oot 37
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STARS &R YIRS H

7E CMG =AML 38, IMEX FIT STARS #B7] LA T AR A Y 9K . IMEX
RAE YA DL BB AU N AT K 1, fR I PME IR BON TR . STARS %
H IR T DU T A P47 15 H 20 7 i AL R R A AR TR 1Y), RERE B 2 M B &
Yy, REFREREEGIRMIHLEL. STARS TEi&EH TR AWK/ R EE = P SLIRHUE B
0K S RS 1) S ot ERS AHBEAD, o 9 5 A UF SCH H 2 9 PRI A STARS 5
BB RS R FE R . EEARE LT L H N A

LI AR o () AL

TRV P R ) S == A I B

18] Builder Process Wizard i A\ ¥#5 i F2
B AR 1R R

7E Results 3D "H A F 45 5

—. ReVRIERI

REVIK Cn N ErR) XIEOR™EAR, FEETE NS Fds K I i) 5%
W, BEINTENK/BCE HRK ORGSR, S e R AR S R Ik
ANTR TR BEANZK B TR, 3 T 18 i el >Rl 3

- Oil -

zone _
0il

Z0Ne
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1 R KE . REVIIK. B8/ SR = R 55K (ASP) HLHEAR
2 IR LE

Cumulative
oil —+= ASP Flood
- f .
~
’ _ . — Alkaline/Polymer Flood
! -— e
- /' '
/ 7
/! __ — + — — Polymer Flood
/1
Sy
, e
77
y 7 . Continued Water Flood
_‘-‘

Pore Volume Injected

B 1 REEE 7SN TR~
2 RN ATK EOR I FE S = JEU I T R E I ROR X L

Chemical Flood

EOR Potential to
Extend and
Enhance
Production

Oil Rate

Water Flood

Time —»

B 2 WEIRIES T HREE
RAEVR, fEEAGE CR@EAD Raiingis CREYD, FAETEANR
PRI R P2 A R LG . BV S5 TSR], HORE R 5
g6 CHAR) AR, WM REYAKBERNGBZ (HPAMD, NIz YY)
(AMPS, NVP)AIEEER CCEVIEREYD .
STARS W] DAL SR A LB AR E AR T LUR J LA 7 TH -

3
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TE NGRS AN (1324
GV

[EARZER
AN] R ALREARAR

R R R  G i b) - A )
REVIE

2R RSO R P RS
BIYIXS R (520

B AL RE X RE L RIS

—. BEVIRIEEER
IR R A IKIINLEE, 32 fE STARS FilIX Lyl ,
25 B a[52% STARS 7 Fit.

2.1 REVIPH

W A 8 1 B TR T AE 3 — AR T o B — N3/ e f 2l A, 19
Ak 5 2 A it (EEROWETHD by, 25U BT BEJIAEE R R TH IR B iR
RHITRE . FEFR RERICR R T, REVHIRIN R s R EM S REAEZ L
N RECE AR CREVIKEROEE T ). TP RS F 2 5 R,
ML 7T . W DR A A RE (Blhs Ay Yt
BEED

T REVIRER, /D3R A B A e 2 FL R ) — A e A
KEMEESWRRRAMPA R, KOTSRS M0 E R, 2k
FRFE BRI, e 8 B RO BUR . e T IX AN B, R B O e AE S2 i =
A A 0 BOE SR 6 S AT BRI 1 5 DR AT 2

STARS AJ LLid e g A\ — AL S5 I B il 2R R AL IX S T 5 (VB R 1 5 55 A U
PARZEL R BRI o SX AT i 28 DL R 2 A\ B0 A RS 2R i 250 2R 5K

Axc,

Ad =
(+Bxc)

Horpr, Ci WA, A M B2 5IREMHKHE S, EATEERE,
RN &S A/B, RE B HHIFHRA N 2R, EHEIZEIR A/B RE T E
ST B, LA 3
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08

aincreasing

Adsorbed Concentration
Adsorbed Concentration

3 sRVEAMRB/RERZIR

REHL A R B 1R DG B

i FH*ADSCOMP K5E L2 73 FfARAH -

ffi FH*ADSLANG Bt*ADSTABLE €€ SUW B I3 AN JE T, W1 R Fios:

*ADSLANG 7RI 4H 73 B2 1) sz e i ok BAAS 2R i 26 R EBUE X

*ADSTABLE 7 ¥ 4 4H 53V FE 110 5 M e sk o N e o - 2 2 AR S AL T

EEXI*ADSCOMP J& XA/ BiAH, T8 ERER GBIEZHR) Xk
P EE sz, R DU O

*ADMAX: & S KM b &

*ADRT: & X FR AWt &

*ADSROCK: & X 477 A1

*ADSTYPE: FiK¥5 7€ P& J& T WA s A 2R A

2.2 BERREE
ZReRHESYEEZ NG, RRESFHK. XMIRFERET
ZRORG FEE R B8 N AS % R B PR 51 B T, 78RR FE B R A W it 2 st
ma, Rl e s Gt D) SR SRR . BT X F R R G s A iE R
1284k, B LOES DL A AT
=X
_R_k (2)

Hrp, K RRREWRATE B BER
Rk F/RiZiE R KA T
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Rk & 58 A W0 B AT Ak % BEL 7 DR F R B
AD

_ _ 3
R, =1+ (RRF 1)><1¢1DJ,M,&,T (3)

Hrb, AD-BAMEFUA A REYI 0 R &
ADMAXT- BN AR R 5 v SR ) e R o
b5 R R 3 N, Rk AR I 1.0 2 RRF [ KAE -
AR IR T RRF A] AN A0 IR SEge ih g 2], & iRk Ao RE YAl
JaK (B8R mEL.

Aw,before treatment (kw/ﬂw),before treatment

RRF =

(4

Aw,after treatment (kw/:uw),after treatment

\
/|
|

Aw-7K B3
kw-7K A ROz 5
pw—7J<El‘]*|5E
R EYVIKSERT R KRR B o, Tike (4) w ARy

kw,before treatment

RRF =

(5)

k w,after treatment

INRE DI SRR L NE R, IR Af RO E A ] Ll 2 1k vh s R v

" _QwXxLxup,
W AXAP

AR DI SCIR R AR A, A AB RO ER B LU TR T

— QW X Ln(re/rw} X .HW (f?}
2m X h X AP

(6)

kv
A A BT (2R FOR T 0 SR S 36 R S WD AKRT JE K AT RS & %,
BRANE N E fE—FEE, ZRARBE I RRE FRIEA AT PR

ﬂP,a fter treatment

RRF =

(8)

Ap,before treatment
R A YIUEE T MRS BIL, G —BE R Tt
AD

= - 1) X —m— 9
Ry, =14+ (RRF —1) ADMAXT 9
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,l_ca =N=0 EWIRPAR R
RS o WA RBIER, RikAWT:
1 1, kX kra ka
ko =k X ky = R, _Rk (10)

[ [

H, o RoroK, U

KoK SRR R BEMIRERT . J5 5 A4xhEiE R

EREWIEHE EOR H, Akl TR EZERIER, HUbE 025
NIRARBE TR LA RAZ R AR BRI R AR BIAE,  DUCOR RAEIZIE F F K.

A8 T 9 SR B T R ARALL S 1% 22 (1) A1«

*ADMAXT & U K Bt &

*RRFT K78 *ADSCOMP & I M H 71 5% R B 1 A F- - *RRFT HI{E
WK TET 1. BREEE 1.

*ADSPHBLK %[ ¥ <48 5 phase_des, 7B aadi B 1H, ORIt
HAH, WR:

*Wo K OKERD 8

*O i GIASHD A

*G A (REMD M

*ALL PTG H
A E
*RRFT 1 CE&ARES152m0)

*ADSPHBLK 41 5% A & X, BH 1B 7 N T Wt 4 4y (e o 7
*ADSCOMP 5& 30D .

R — SR AW KBS R P R ER T X R RIBE R M. XS
BRI EAT S, R F A —FEEA RN E I (S APHNSIE R
ik (DPR)). Rk, o2l it A O Ik seie ki A —AHI AR AR TH T R, W R
Ji7R:

THZK PR AH SE 5
k,lats, ; pre — treatment
RRE, = w(@t So.i P ) (11)
kw(at So,; post — treatment)
k,lat S,,. ; pre— treatment
RRE, = K00 Suwii P ) 1)

o ko(at Sw;,,3 POSt — treatment)

KA AH S5
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kw(at Sg,; pre — treatment)

RRE, = 13
v kw(at Sg,3 post — treatment) (13)
k. lat S,,. ; pre— treatment
RREg — Q( Wirrt P ) (14)
kg(at Sw;,,s DOSt — treatment)
Horp

Koo Mo MEROBER, a=w, ol g

Sor: FRATMMIAIEE (/K-JHhS2L6)

Sgr: FRASMAE K-S5EED

Swirr:  WAKMFIE OR-IHFIK-S 5250

TEHTH STARS MRA, X T AR BH 1R AU Be e & —/ME . W Btz
FHRAPPATEMR (DPR) B, @ilZS% 6.2 I PEBERFERBMPLILIR .

2.3 AR AR AR

BRI T RGNS Z AL B 2 BRI E A0 /N HLE ADoK B FT R 2
I . HIX AL R A Bl 2R BN K> T RE VI, AT AR AN AT R AL R A4
PV). XNILE 2 H Daws on and Lautz (1972) 1 Jo e HoR AT, ABA 148 H —Lk
LB AT RERE AL A BIZE S W7 1, Xk 2045V N SRS 10 R0 3 it 1 ok i 2 LL
SRR — 8 DRI FRUIA 1R 38 52 A DA I FLRR B N Aok T H B o A AT 45 R
30% M FLBR AR AR & TR G Wi ik i 2 1), IX7E PancharoenThiele and Kovscek
(2010) SRS A 2] THESE . Rk, ZREVIE I A R FLFR /N T SE B 1) FL
BEEE L ARG 3 & W TR P P S o SR 2 Mk S T LAk 3 I FLIR AR, 41 Fe

¢p=A—-IPV) X ¢ (15)

Hrp, g RIFIRILEEE, WA 5 7 AR AL I 1

IPV Sy FH R A=A R o i 2 R S e A 3R i/ 1 2 I FL R AR,
PRIE AR 1 SRS RO B o SE OV BB, RAE SR A AR HMEBE N AN AL R
AR JFAE K, WASTT Rz FLBAARRR AR 1 IR A AR S5 v v 2 8] et i
o AN, SRR BUNMLUB T A 2 AR R G, R BASREORE
Ko

FE STARS 1, 7 5T IR B 2H 73«0 MR B A SR AL O FLBRURE I, R EL
ARGEZE (1-IPV). fERUEE T, BRI BLEARIALERAR, B0 R A
Lo AL 73w CAEE N B SLRRARAR > 40, Hh R 7 *PORFT € o *PORFT ik
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BIEN 1, BEWEIA LB REEN .

2.4 FHBIEEIE KR KR

i AR 2 2B R S YW B X AS i AB IE R i T ORE IR TT, ARt
AR R 7 — Sk, AERAHECIART &, REY IR E REFEACKAH S ZE 2, H
R4 I RN AT A BE B, RE VIR Re FRARTR AR I LRI B, T2 455
AR H SR IR JER it PR IA B B (K-, AR AR D K. SR,
IR A I, FERG-FVE R G YR E 5, I SRR O AR i 38 BT B AIS
OO IR BRI N . B 4 A1 5 R 1B F0 AT ) SRS () 7K B 55 ) 3K
HHZ 4 (Wang et al):

100
&0

&0

40

Realative Permeaahility %

20

0 20 40 &0 &0 100

Wiater Saturation %

4 JKIRFNIR SRR S HI LT EL
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100 "

| — S00mgl
1500 mgfL
— — - 2000 mg'L

Ralative Parmeaability %

Water Saturation %
5 TEIREYRE THHZMZ%

N T RS AHIS M 2R 1B IE, STARS w] LUl i AH S #h 28 1 P 4 RS2,
WA TR R B AN [) SR SE B XS B b AH XS B B R A B R ST H . R
STARS B 1% I A] DK HE 25 P SEge 288 42 1A th 4 th S F0AH 2 o mfE,  JF
HR A5 5 W0 B 0 RR B 7KCSF L T AS[E A% o STARS JETHT, FFEELLF
PN

*INTCOMP ¥ 588 comp name F phase, 4373~ $difH 40 53 44 Fx AN 2H 43
FA7LE R AH :

*WATER 7K OKZ&) [IEEIR 734k

*OIL i GHA) [IBEIR 351

*GAS A (A HIEEIRIEL

*GLOBAL s JBE/R 735

*MAX 7K JHFI SR B oK BE R S 5

*ADS WP AR, f R 1B IR 43 4L

*KRINTRP J{HEL, A AR AT R— s A R ARG (E 2 1,
80— /MR I 145101, rock type#1 AT BEEL T P HRAA{EZL 1 F1 2, 177 rock type#2
A RE LS AR 1. 2 F0 3

*DTRAPW X T 411 A A - A S & E, RS E (BER
O 1A

*DTRAPN Fnit T U HT A A - B e w E, JFESMEEES . (BER

10
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SED BIME.
*WCRV F/n/KAHE % Z i 21 S 4
*OCRV Lo/niliAHE % Z i 22 S5
*GCRV Fon B ER M H A 24
*SCRV LIRS IZE R ZHE NS H
A8
® {FFINTCOMP #k4, FnKA Wi
® XA A, W*KRINTRP 4, RKonEA S ARG .
® *DTRAPW FI*DTRAPN A2 %/ DA —MEEA RELIL N . a1 R H
=, 4 e AR T8
® £—/*WCRV. *OCRV. *GCRV FI*SCRV [JELEH 2 1
HEZ(EE, 1E2% STARS H /' Fift.

2.5 REVIEE

REMNBEREY K2 dRE, WREW S T o ffesiifon (k0. 18
SRERICR I RE T, EESGE R BB A IR A P . AR MR An
AU 2 i«

® WLEE[EAR: RAEVM M, B EREVNRENE, FESEMIEIR
SNAKAEAE AT, KA MR 5, W1 Ca*'s Mg Al Fe*', A%
R RREY T IHE

® JNIEME: REVAHRIER S iax, EdRmErET, 214
Ao AT, REVIIRKEERROR, ML RN, 2SR & iR
VERIARPE T o P FRARIE W s 0 7 B, i HAAMRIRARE ~ R,

® ‘LYIRERR: EVIFEAEEYIR SV P LS BER S i, SR, X
PR SR AT o A D B gt o R AT RN, FRANR SR R SR 11
o, FEARIRAMRA P T R A AR 2y — 2

® HUMFEME: REVIKIEAL T i s v E N, a1k g v,
PABIR 25 7 0 RE RE AL RE A ] o 4 3R B 7K VU 5 1) DU g PR R Je i — A
2 LA RN BAETE N A B R N TR A TG O T 8 5 RAE R . R &
P W AR R R L BOZ IS R B B S B R BUR I 2 LA iU & 2 R AL
B AV T RINAR P WA, STARS AT LALL 8] A8 b A1 Y
DI, 2.7 BIYIXERE BE IR A EAR R ARE o

11



> -
m COMPUTER
MODEWNG

431 STARSHELL &k i === GROUPLID.

TR DG T AR LA 1% E EOR 12 2% 18 . AR IR Ak A
ROR, FEED ALk T OR B B A I 8] AERRAE R, B H RATRA B IERS
VI Refe, TR B R AR R B k. W] BLE I — MRy B %, ] —A
— AR BT E VIR AR X L G . I RE DL T, B RIS 156
EDIR L BEAE I TR A, E MRS A, R R AR R B R S iR - /K
R ¢ AR AR LV TR A HE N T AT K

X RGBT RSO, — N BT RE

Stol Polymer,,) — Sto2 Water;,,, (16)

Horbr, Stoll e S e e~ 22 3
Stol2 Az i) e N~ Z 3
1 NI 6 52 5R-E Wk FE Tl I 1) A2 4 1) SRS s
1 RAYHMERER BT (LA HRBME

Viscosity (cps)

Time (Days)

Polymer 1 Polymer 2 Polymer 3
0 6.17 7.15 8.02
5 2.84 3.65 5.00
10 1.91 297 3.50
15 1.47 2.42 3.00
30 0.92 1.65 2.30
45 091 1.47 2.00
60 0.84 1.25 1.80

—#—Polymer 1 —l=Polymer 2 =4 Polymer 3

Viscosity (cp)
o = ] w f 1 wo;m | o w

Time (days)

6 RAYIHBEPERTEE (LI SR L%
STARS {22 NI B AR H o oK, WA 2, Al DB AR B 41k
FIN. H B STARS RS, HUE P2 e, ASAEE A b

12
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EHRR AR . RIS 2R 1 RN
25 I S A HH D R DB
*STOREAC HIRE X NAZH 73 1) [ B BCF 2248
*STOPROD K& A A 4H 73 1 e S TE P R 2
*FREQFAC FiK & U Mgl 77 27 25 4
WERA RN JE T —F B, e 2 AR R A R, 475 e

X *PHASE F1*RORDER:
*PHASE HK48 & — MR &R 58 [ N 45 T 2E I AE -
PrEMEWT IR

0= Z 0 B 2H 51
1=7KAH (PR ARZH 53
2= (PR ImAR A 73
3= (I PRImAR A 73
A=[EFH PR AR 4H 70
T WP o A2 A AT AN R AR A I N
*RORDER  JH R E SCBE—N B2 73 BE PR 5 IR SRONE ) o o 2B A S8
WA RBH S, KN 0o 8, RTEEWMA—ME (D: 2R, R A
a2 (0D, AP 73 IR FEER A K FR
BREE
R *RPHASE 4, &
iphas =0 A 2N B 14 53
iphas =1 7KAHZL 7, M 1 E] numw
iphas =2 WHHZA 7>, M numw+1 £ numx
iphas =3 JEEEHTA 7, M numx+1 F] numy
iphas =4 [H[#HZH 7, M numy+1 #| ncomp
R *RORDER #4, BE:
enrr= 0 A SR A 73
enrr=1 X JW2H 57
WERHEAT BRI (B, SEEMIEMR RS DGR GRER <), R4E
Ba] IR A 7 A2, MK A 1R e 0 P R S — A N . FEIR AN, R
HT K 7 *RENTH FI*EACT:
*RENTH Hk & X Mk (J/gmol|Btu/1bmol). 1EAH R RNBE N, FIEHZR
RS SRAE A 0.

13
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*EACT FIKiE X H—iHALAE (J/gmol|Btu/lbmol). & SN & 5 W K iR
FEMIR R WM HEEE, RNFRERARR (Ea=0).

T A B R SRR ARG R, PLERTIHHERN R AXRER, 1
%% STARS H ' F it

2.6 AR IR
REVIA L H M RER DA AR L KR RCRAER KFEE B
OB AR IO AR L U AT R R o TBE LE I E X

_ Displacing phase mobility _ k,,/u,, _ky, o Fo
~ Displaced phase mobility ~— k,/u, k_o 78

(17)

Hrf, Ke—KHIHXHEER

uw—KFIRG
Ko——th AR B IE 2
Ho—H FEPRG B2

TLPEE LU A ey » IR AU AR OR B ARRL AR Bl ide FE R, 25546 T 1t Bl R
WA SR R B AR T S . BT AR R . T2 B R
BLERREI, A R 7y X IR B oKip S B 7K BGBIE s = sl . —
BB EE, AR SRl e AR, B MIEA G A A

&7 $EHIMR

IARAEENKIK PN SR, B ATE LSRR CERD o ZEaigin
TIENIKHIREEE, PRIEFEAR 1K AOILRE » B8 T 23 LY &), FRadt Il AN KR .
R E RGO, B MBI A B8 B TR

14
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Water +
Polymer

8 BAMIRKEISHIIR
oK A PR N 715
BT O 7 *VISCTABLE M AKG IR . Hlin, (i i
BALEK. . SAEEY, MERWNFR:

VISCTABLE
Tl Ha, 11 Hot1 He, 11 He,11
T2 L, 12 Ho12 L 12 HWp,12
T3 M, 13 Hot3 He 13 He.13
Tn Hu, Tn Hot4 Mg, Tn He1n

AT LLSE SCARE TR R R, HRIREME IR R . *ATPRES %
R E ORI T RIS, T

ATPRES pres 1

VISCTABLE

ATPRES pres 2

VISCTABLE

ATPRES pres n

VISCTABLE

BT BAMRRE, SR AR EAFRE TR, K
AAUWF:

u; = avisc; X exp(bvisc;/Taps)  (18)
Horr,  avisci,bvisci——ii & 5 AR ZH 70K B2 50 R ) 58K
Tabs—— 260 UL

fE STARS o, TSR R B2 AT 308 45 2 1 Y 5 ohe DU M I 28 P R 5 v U

STARS SRE Ji i e LIRS HEN U5, RIVA R Aok R AR THR

15
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In(ue) = D fu % Ln(iig,) (19)
i=1

/\I:':‘,
Ma ‘ItEb/EI\*IEE
fai KA 7y Ca=w) BUHAHA > (a=0) “i"fELTEVR ST H T HALE K

HAr i fEKH (a=w) BHAH (a=0) FHHIRLEE

ne—— AR BIKFHZH 2 AN 2L

RiEE 2R G 2 B foi=xi(Z 4 1 EMAH I EE /R 3 B0 fwi=wi (5> i
TEKA I BE IR 73 50D o #7528 AR MRS (1, I AH A7 TE ¥ il S Bk AR
EAEREEYD, 47 *VSMIXCOMP, *VSMIXENDP Fl*VSMIXFUNC (4f
AN e SO, X H, £ A fi ASEFBER 7050 xi A wis

MR GRS, X THy €S, HARLMERARE (fa) B fu, X T
Moy 14S, FH Noxcfu Bt fu, XHE S RORKEEH ;. ARG RS AR AN
HEA:

Nees Negs

In(ue) = Z f(far) X Ln(“a:) +N X Z fa; X Ln(‘u“i) (20)

Hrp,

Har KA Comw) B (o=0) RAEREE

Hai KA Co=w) BEHAH Ca=0) 50 [PIRERE

fi——AFLAMEIR S B, ARSRBEA I EKA Co=w) BUAH (a=0)
AL B [T

f(fa)—AF LR G IHER, KREA DKM Co=w) B (a=0) 1
HIBLE A 5

Nces TR T SR 2H 7 AN B

Neas TR TR RSB o A2

XF T AR G T 1 HE, A KRB S AL T HoAd B 4
bR B ARSI G R f(fa) (S H R E B R (xi B wiD AR IXULER K
R H 73 A F L 1 VA R BT B A OB ZH A A AFAE B L T AR 1

SE SCTBUFH R FE =l 28 VR A v U Fr s =X

VSMIXCOMP comp name & S AEZE MRS FETR & HI 4L 5

VSMIXENDP xlow xhigh 7€ X comp_name #1453 2H 5 ) 5 KA Al B /IME

VSMIXFUNC fl...f11 LR IR A BREL KT Xiow AT Xnign 2[RI 11 A

16
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fB.
HRAEE:

WIER*VSMIXCOMP /&8 E{H, e T 4y S & tiRG

WIR*VSMIXENDP £ kA 1H, € xlow=0 1 xhigh=1

IR *VSMIXFUNC f& k& ME, fi=(i-1)/10, i=1 #] 11, X} 0 F) 1 Z 8]
{ELIATRS o

%Ak

A 2 M VR A fE U S, T 98— AH, Bk T *LIQPHASE, *WATPHASE Al
*OILPHASE f5€ X o

FEARFI AR, — DRV R BT Re TR e e 2 N 0. SET AR R
REA BRI 1, PR 20 — DN AR R )

KB F*VSMIXENDP AI*VSMIXFUNC 5 F 338 it 54 7 *VSMIXCOMP
€ IR fa — AN R 7y o VRO R B A 7 ANRE 2 IRBOE Lo

N T 7R T AN 1K L S B A N BRI vp R ARtk o SR T B
KA AEAE S SR B AL

VSMIXCOMP 'Polymer’

VSMIXENDP 0 0.001

VSMIXFUNC 0 0.0 0.0759 0.1598 0.2514 0.3498 0.4534 0.5608 0.6704 0.7808
0.891 1.0

STARS ¥ HAH A (Xnigh-Xiow) 11 2553, XM fl...f11 1X 11 ME. 7E STARS

PR, BT T A

Composition Mixing Function
() Sfiw,)
0.0000 0.0000
0.0001 0.0759
0.0002 0.1598
0.0003 0.2514
0.0004 0.3498
0.0005 0.4534
0.0006 0.5608
0.0007 0.6704
0.0008 0.7808
0.0009 0.8910
0.0010 1.0000

FE— LR wy XS BL—MRA BRI f(wp), XN G BT AFRAE B 45 2151
MATEFRE], R REIERAORE . BTVIRE . BN P4, REY)
R AR, AR B ERBE R A, I AT KRS B R A AR A

B2 M5 BT 1, 1§27 STARS Al CMG B 541
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2.7 BIUIRRE KR

LA T T B V5 SR A A2 (B o 2 FL A R e 2
VEARHTERN, SURE RIS UL R A S FRH o FLA SR S 2 L O
FONAEA SR AR

—RF BT, IARARE © IR SR o A AR R AR R R AR A Hj?)t%ﬁﬁ
# N FHBIUIN AR E, R EN S KA. EEERERET,
ﬂ&ﬁﬂ%ﬂ@%m—%ﬁuﬁﬁmﬁﬁ,Aﬁimﬁﬁu,L%E%WM0m
s s AR ARt AR p e N 2R ) . %R X, el E p, S5ETYIN
SRV 5 5, ORI 1 51T P 24 HL o 035 U 9.

T, XEAEA AR R, WA BT s, I H BT 3R B )
HERZ AL R R W REONE— N 2B VIR A8 U158 2 (1 bR
5.

SR R 2 R R

r=pxy (21

Hrp, —— 3N )
Y LIpvlbuiEs
v RGN 173

iRIE | S R DIbIREN-UR7) ) Vs R LR7 b P 2 TSN

Newtonian
Fluid

Pseudoplastic Fluid
(Shear Thinning)

Shear Stress (y)

Dilatant Fluid
(Shear Thickening)

Shear Rate (s™)

9 HEVAESWUR A ST N DFIST R R A K Rk
HH, R BT UIN 7 A BY D) R IR 5¢ R M ZF 2 AE X B Ak bR AR R, R ERTE

18



~ =
m =535 COMPUTER
MODELUMG

%4311}% STARS*EM%%#@EB*%"I# e GROUF LTD.

BN, MR T—%HZL, KAXWT:

T=Kxy" (22)

Hrp, —— IR )
y——BI U R

K—— A B R el R £
n—— SR PESR B R iR AL

i EE Rt B D)4 (R 1 N i BEALRIS , ROM BT DI ARG . A, R PERE R DY DI
ARG T, FROVBY IR . B UIASH E BT OB B L. Y DIAR AR A
PRGRRONEZEPERAA, 10 B DTG HR B I AR N AR PR o T T B P TR 2 5t
TIREEGAR R

Shear-Thickening Fluid

Shear-Thinning Fluid

Apparent Viscosity
Apparent Viscosity

Shear Rate Shear Rate

& 10 BIERREYIER THIERSRUKMEN X &R

1R % BYD) AR AN BT UISE AR (4R, FEAK = B AR IAEE T 2B L - i A fr) 1
Jite X FIREEHAR, R EXS B R R, W R BR:

Newtonian Region

Power-Law Region

/

Shear-Thinning
Fluid

log Apparent Viscosity

Newtonian Region

log Shear Rate

B 11 SHLFERPHERREHNRRESRUMENXFR
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Newtonian Region

Power-Law Region

T

Shear-Thickening
Fluid

log Apparent Viscosity

Newtonian Region

log Shear Rate
12 SHALIRR PSRRI HIRRSRUMENXFR

MR P T A AU DX O 2 DX 3o T DX P ] — 23U
MIE L. XX R DCi, ] DU R il A 0 R AL RIS -

Ln(ugpp) =a+bxLny)  (23)
LR CPE
Happ = exp(a) X y” (24)
JiRE (24) FEARZ G RO (25) B, kBT (21D M (22)
Mapp = K Xy"™1 (25)

K RRmA R T, ST HE (24) Fif%xp (a) 7. n KinmHig
#, RBEL (-D FTHE 24) PHD”. HER:

® Y n<<1, VAMRKRILBIYIALH 1M

® Yn=1, VARIRILAEI AT

® Y n>1, JARKILBTYIIGH 1) 5T

M BTN AT LR e, 2 L0 51 R AR 22 6 FH 2R A ok 3 i i i ke fie 3
& TARKIIVER, BN NP A I A Ry I NS O SR 1R =, B
CLER G P N B 2 AR 3) nlRe . n—J71, mEEANFFEL
TIBRAL, ZEEVIEIIRIERAR, AR IRAC, IRt A3 2 TR,

N T AEHR EER R PR B MR A U I AR P BT IR =
TARALTE SRS DI A =2 P AR ), STARS ¥ A 48K Ostwaldde
Waele #i8Y, Wi NFTiA:
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2.7.1 BIYIARRR BURE VA R R R IA

KR F*SHEARTHIN RN B MERUA BB VIR B, a0

*SHEARTHIN Nihin U, lower

R

Nihin B VIH 5 FE R RAHE R (EEAD . RUFRBUETER 0.1 £ 0.99. /h
T 0.3 FEAEZ PEE T AR EE, PR . BT 1 B SRR el
A=A AR B PERE

I tower [ tower [ 3 F 2 Ej*SHEAREFFEC (*SHV|*SHR) £ K.

*SHV: AhEEBIY)H: 5 S %A P iHE (m/day | fday | em/min), fo
PFARAEVE ] 10710 F 10'°m/day(3.28%107'° ft/day F] 3.28 x10'°ft/day | 6.94 x107'2
F 6.94 x 10%cm/min).

*SHR: AGFEBIYIEM TR 2 H B Yd % (1/day | 1/day | 1/min), foiF
(K254 FE 10710 3] 10'°1/day (6.94x107* F] 6.94x10°1/min) .

TARR ARG E papp AU TEE w2 (7] 1A e R

M, foruy suy,, ...
U Nthin—1
= 26
Uapp :”-Lp X [ ] for UL, ower <up < u;’upper (26)
Liower
K, foru; = WUl pper

BYYI AR A 2R TP BT, wpper S HI AR 2R R RURE UKD, R
FE Wapp 55 T-BA RA VDB WAFAER FUARRIAEEE (w, 000 BIPIRFRIR R IR T
T, rower A& RN R E I RUE ), RKEEE papp 55 T AN AEAE BT )AL M
WARTIAREE (w, p)o HZ2ITR R TIFEAWRAA IR B, 2% STARS H P F M
*AVISC FI*BVISC HAHKAE H .

Kl 13 RATEARIR R, BRI R A AR R R A SRR 58T
WK R HUVEMIEE LT ERIRIZE (aain-1) RN,
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Happ = Hip

log (Apparent
Viscosity)

Happ = Hig

log (Darcy Velocity)

13 MPLRRTHNERRPEARESRUKENTEXR

2.7.2 BYVIE A BURZ AR VA R AR R A

R 7 *SHEARTHICK IR K A0 14 o7 sl BT DM AR sz, s
*SHEARTHICK nthick  U1,max}l,max
iE X
neick——BY VI AR P e 4 (LEAD. AVFEUETERE 1.01 3 5
KT 2.5 SEAAEZMBUES R, FrbAMERMH . S8 T 1 MRk UtFﬁ
AR TERE o

Ul,max

ul,maxr 7 X 323 5*SHEAREFFEC (*SHV|*SHR) 7 %,
*SHV—Hi B B ) # 2R S H A PEE (m/day | ft/day | cm/min),
RYFARLTEE 1070 3] 10'°m/day(3.28x10°"0 ft/day F] 3.28 x10'°ft/day | 6.94
x10712 2] 6.94 x 10%cm/min)s
*SHR——ALFE BY V) # 7 2 h 2% (18I )E % (1/day | 1/day | 1/min), fo
VFHIZSAL IS 1010 3] 10'°1/day (6.94x107* F] 6.94x10°1/min) .
FERG FE BT DTG A 77 A2 h i R AR B (ep), SRVFIITEREZ 107 3]

U, max:
10%po
PRV EE papp ALK PEALIE w2 AR5 R 5
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K, foruy <uy,
U Nehick—1
bapp =, [ul ] foru,  <w<u,. @7
FITLALY

| LA for u =y

mmax

BIVIEZE N TR, uitower & AT AR E LI, MK papp 55 T AEALE
BYIEHS ARG S . BE 2 e XTI R AR RS, 2% STARS A P
FH*AVISC FI*BVISC {15 B

IR Z I R, uimaxe A2 R T2 E U, RURE papp 5T FH €

X%%ﬁ*ﬁg (Hl,max) o
Kl 14 SR Bk is &, IR KRR AR AR R R Uh K 5 5T Y)

HREIICR . BB AT RER (nie-1) R

Happ = Himax

log (Apparent
Viscosity)

Happ = Wip

log (Darcy Velocity)

14 AR RFHYNERRF LA RESRUMENTEXR

(B ARt A% B A5 BY )3 Mt A7 45 B ) B AR 44 75 1 PR PR i, IR X e S T
PA—BR (o SRR 5 3 B DA R AN B DTG AR (1) UK B 2 A1

Happ = Happ,enin T Happ,enice  (28)
TAR R ARG E papp FIALAAIA PE LR w2 [8] 1 A oe R 20

‘ul»p for U = ul»mwer

Happ = #app,mm + ‘uapp».thick for ul}lawer <u < uIJmax (29}
[T forwy =w;
B )72 6 R B A 3R AR I T untower B HHREEOC R 2R LIV, SRR FE
Uapp 5 T ANAFAE B VISR IS VAR FOORG B o BT DR R AE AR AR & A B8 Y utmax

re AR AR 28 SUIY s R papp 55 T HI P € S BORRE L

23



~ =
m =535 COMPUTER
MODELUMG

%4311}% STARS*E&%%#@EB*%i# e GROUF LTD.

15 X HAEbR R, ERIR KRR R IR AR R PRI 53U

Happ = Himax

log (Apparent
Viscosity)

Happ = Hip

log (Darcy Velocity)
B 15 MRS RPHYEHFIEREAERESRUMENTEXR

R TORE SR LR, fE STARS HEE L TTUE %A % R BT VI
oM, X TORG FE AN BT PR (IR T, [FIFEM A, AT LA “shear rate”fX &
“velocity”

T R 5 2 PR AR B 7] Jef 26 11 30 TR AR A G T Rl B2 AR B 7 Tk 2 11 O
7)), B bz 54k 2 *SHEAREFFEC . S8 7 s T -

*SHEAREFFEC (*SHV|*SHR)

5E X

*SHV BIYIREE 5 I8 PEHUE 12K &

*SHR BY YIRS EE 5 BI ) 21 06 R

TRE A :

WIR*SHEAREFFEC @4, {& 7€ i HH*SHEAREFFEC *SHV.

2.7.3 JEZR/BYY)E R 5K B RAS NI T

B LT (1 9% B8 5 4h s STARS A3 — > T3 3 il 5 Bl BY )3l b R AR A
WEIGT, 2945 Y i 96 Kt sl o ) R A Ok R AN AR U T8 0 IR, 8 SCH R -
PRIV R R R R, ARF A M. s nh

#ak:

*SHEARTAB

{velocity viscosity}
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or

*SHEARTAB

{shear-rate viscosity}

5E X+

*SHEARTAB—Hli [ - R K R EM . LU HIRKERITEZE 40 17, 55—
FI| R AR BGE B A, 322 H*SHEAREFFEC Y€ .

Velocity——*SHEAREFFEC 0: £ —4 & HIAPER#E (m/day | f/day |
cm/min). FRYFHIBUETEEZ 10710 5] 10°m/day(3.28 x 10710 %) 3.28 x 10'°ft/day |
6.94 x 1012 2| 6.94 x10% cm/min)

Shear-rate *SHEAREFFEC 1: % —%2tHIIBIVI#E A (1/day | 1/day |
I/min). FEVFIITEREE 1010 %] 10'°1/day (6.94 x1074 % 6.94 x 10° 1/min).

Viscosity——%f N N A HEE (ep)o UVFINEUETER] 107 2] 10%cp.

XL B e A T T A A 2% A

a)*SHEARTAB [ | T*VSMIXCOMP 52 X [ 2043 F1AH, X ¥ VSMIXCOMP
WAIAE *SHEARTAB i [ H i .

b)*SHEARTAB A HEAI*SHEARTHICK F1*SHEARTHIN — 24 Fi .

¢) IR VI e B YH #, £ B H*SHEAREFFEC € .

dD SF T AH R P8 I/ B U1 38 ANE R FE 5 18 PE It 18/ B 1) R A T R Y
T s FH 5 HH 1328 DA i/ B 1) 26 f R ARG

2.7.4 R B2 XH i B 2

FEARZAG UL T, BYY)ARHE BG4 AEVE N T IITAE WA o AU T 7E I A%
I AEA IR AR T B 7 ZEH AR B R o TR, HE T AR BN AR
TEAR A A Y, NI e ol FH 38 R IR - SRA% T S I £E X A 1 30 S PR R A= B A4 I
o

XTI R KT HE4ME B, 1627 H 7 F-)H“Well and Recurrent Data”#f 73
[1“Well Element Geometry (Conditional)” F1“Appendix A: Well Model Details”
47 Fr1“Radial Inflow Well Model”

R R IR A R RS AR AR S, A T MM EENE IR LT
XA TR AR 2142 e, SERBR I IR TSN 2155 T I A B THE B
JE 1o FERCI R ANPIRE 2 18] R e 2 Pk 198 & 2

Puy, — P = (:c—‘) x (%) x [Ln (:—;) + 5] (30)
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SRAC AT 55 D MR JEE O AR A WAL AR R s K T

K i 1 - -
HWR_P“z(kjgé)x(zgan(l—n)xﬁgn_”ﬁn] (31

Horby e puer M wree 20 54BN 1 S HEREE S H R .

FH P 0 2548 € F W A& v BT AR A A AR — AN = AR, DUEE R R &R
NP EHEEME SRR T MSHESE. i, RV EFE FEM (U
AR ), A4 n=nwmin, uref=uriowers M Ure=Hipo

T R AU R A sh < (R B R P22, JH T T 7 R e

5=Q1be—@fﬂbwd%)@a

Hrp,

RPN T T A AR RN AR R SR LA BB AL, DLTH S BITEE RS Y Y
AR R WAL S) o X A5 R AT DO I B E A W sl A AR A WA S 18 P A R R~ A2 R i
o IR, PR EBXLEERA R, X TARFURAIR Y, — D FE S MRS
FRBONHERI TR, AT LUE AR OR AR aU P R R ) 9k R A1 5 Peaceman A
(CX:E &R

2.7.5 K BY VIR REALNIE FU TR

W S0 I A5 P B D7) 3 e A SRk PR L (P AH O AS B2 M Cannella et al A
FFFRE) . R 2 AL B BTV AR I PE R o8 R TR AR
_ Yrac X Il
Vhaps X kg X § X S,
Horr, Kabs M1 @ R 4aX 1218 R AMALBRE, w, Ka M1 S1 73 A2 AH H 3K PEE
FEX ST AR .
BT HE AR

(35)

n

}/fa(,:CX[ 4n

Hrb, n ZBVIARIERA T, C 2%, BHEET 6, EEEMZ IR
HIE AR A . SR BT VI A K72 4.8, XFR C=6 F1 n=0.5; JH/" Al Ll
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i 7 *SHEAR FAC %, fF:

%

*SHEAR FAC factor

e

Factor £ LT 42 2 (1) 8y P13 22 77 FE H T R 5 ypac

S =KIER

W *SHEAR_FAC Z2REEH, HABIE yr=4.8.

WMEAF ARG E IR R, ASHEEEXN N —NSHIBER, K,
FEAH SGH 73 L% — AP IB B R FAE . WAL S E 2 A0,
O HEFE A FH B 705 ORGP R

2.8 HALEEXT R R BRI

HE AL X R A R e AR EEN, B, KERNEIEE (HPAMD
OPAT A B ANE R R U, RG2S SR A I T B BB R A e K, KGR
HGE R RERIEIR TS . X —FEERM TR EMARNN —. X, EMEE
W ee JE R LU SR D Ik e o™ A R BR R i, X R B I — A E AL A SR
IKW A BERL T, B4 TGP % EAG PR M BT NV 7K T B RO I EEE AT TiiAk
B, Bk EE AR B R K

NTRERUX —520, STARS ARADL A% 8 ik A8 7 FE A FH AR 2R PR VR A& HE U Hp G
AL KGR (*AVISC, *BVISC E{*VISCTABLE).

WAL EER FER LLAE I T

0
:u'p for Xsalt = Xmin

by = 5 G7)

X D

0 salt

Uy X ( ) ) for Xsq1e > Xmin
min

Horp
Xmin—— 5 REARLEIEIR A AL 0 R S L OQ AR (1 DL N A AL EE AL 73 JBE
ORI T B TR o BA TR, xmin A2 55 1 45 3€ IR AR SR AL L o SCVRIHUE S
FE A2 107° 21 1071,

Xsat—H P73 BE IR/ Jo 5 70 B

up'——2E Iy I IS IR L

up——E SRR R E VIS VR L, IXAN BT A S A WAL o0 BRORE T AR 2k
PR 5 BRBOR N E AR KRG I
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sp—AEXTE AL AR R A VIR 5110 ELE R . RVFIEUE L E &
-100 £ 100,
¥ %215 H 5% STARS H P F M8 7 *VSSALTCMP.

=\ ERENT B

FER — 1 m e S Jti i v RSO (0 5V 2 T, 1 il i S it = A i A5
IR S R A 07 e a0, XS BRSO, S = IS A Bodle 12 24T
REMENE. W RE . WAL UL A RO L&, RN A 375K
I EEARRENE . YRR P DL TR RSB A

REVIA L2 H bR TG G R e, 2R NE. ik
Ve IR BRI R AR 2 5 5. DN TIEEG MRS Y, & EI T — N1
A SR Ve AR R PPN FE AR AR B R AR MR A B B, ot gt Rk T g A
R FEIN & .

— B ENREEGWR, 8N RPUTE —Fr BUf SeIR I H -5 O gk S .
TR IEE DT BT AR AR B A R I, R A A - R A
FEAER . FIFXEEAE S, RHAE RS WDIIE LU AR B AR o

BJrs i EMAEACIIWT T, HRAESEIE R 3R A WAL il iR BT it 5 N 18] 19
BEAT BAT K P 1) B

B, (SR B G0N N, REVIRE R S H

A
R (5 DT AR AT )
T

SREMRENE AL AR UL 2 D
REVI TG R A e R A5 1.
LR

-SCAL CRpRA Qi) 1 fa A A iA e 1t

o LR
& ZBiEHR
o HNBIER ML (WIHAAYR AW A )

® hAKMERT CEHEE. ORGSR
- e
-SRI AN B E RS

Ytk
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BX A

SR R E RGBS
- LR TR RS IR IE
SENEZR (BIYLESR) JEH LA™ YRR
N T EEBCRILL 5 R i A2 A3 I R ) X e S
SRAH LT R 1 A AR B B R
-7 R K PR AR AR

V9. 1§ Builder HidFEMS (Process Wizard) RZE RS YUK R
NI A R R SR S — N R S IR AR Y
1. F builder T 3 04

2. fER B N Components, 2R 5L+ Process Wizard. o 7x X i HE
Process Wizard Step 1- Choose Process:

B | Process Wizard Step 1 - Choose Process ﬁ
Thig wizard will use the existing fuid model section for 3TARS and add the necessany dala forthe

process desirad to be simulated. The user must bagin this wizard with a minimum of two or three
components thal describe the black aill behsaor of the system.

Choosa & pracess from tha combo box below and & description will ba displeyed.

v
Mext ¥ Cancel

3. %% Alkaline, surfactant, foam and/or polymer model:
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B ' Process Wizard Step 1 - Choose Process ﬁ

This wizard will use the existing fluid medel section for STARS and add the necessary data
for the process desired to be zimulated. The user must begin this wizard with a minimum of
two or three compenents that describe the black oil behavior of the system.

Choose a process from the combo box below and a description will be displayed.

iAlkaline, surfactant, foam, and/or polymer model [ -

This incremental il recovery from this process occurs when natural surfactants are created
when the oil reacts with the alkali and rezults in ultra low interfacial tenzion. This capacity of
forming natural surfactants iz limited depending on how much natural acid the crude
containz. If the crude contains small amountz of natural acids, a low concentration of
injected alkali iz reguired and the injected surfactant needs to be present to form the ultra low
interfacial tension. If the crude contains high amounts of natural acids, a higher
concentration of alkali needs to be prezent in the injected fluid, and the concentration of
surfactant required is lower.

Injected polymer helps to improve the mobility ratio by increasing the viscosity of the injected
water. Potential for good oil recovery in conventional alkaline flooding is higher in crudes that
are viscous, napthenic, and low APl The oil must be heavy enough to contain the desired
organic acids, but light enough to permit 2ome degree of mobility contrel during fleoding. The:
upper viscosity limit for alkaline flooding is < 200 cp. The minimum average permeability
should be = 20 md. Sandstone is preferred because carbonates may contain anhydrites or
gypsum which reacts to consume the alkaline chemicals. Alkaline also reacts with clays, and
the reactions are higher at elevated temperatures. Therefore, maximum temperature should
be about 200 F. Alkaline putz a negative charge on reservoir rock, which reduces polymer
adzorption. If the surfactant partitions mosthy in the water phase, then the presence of alkali
should reduce the surfactant adsorption. The presence of salt changes the behavior of the
surfactants in the prezence of alkali in a complicated manner: Therefore, laboratory studies
must be done!

Alkaline undergoes unwanted reactions with reservoir brine and rock that waste the alkaline
additive. Surfactants (zoaps) can induce mixing of water and oil phaze by lowering
interfacial tensions. Residual oil saturations are reduced based on local values of capillary

< Back [ Mext = ][ Cancel

e

4. rii Nexto XTUEHEE 7N Step 2-Input Specific Data For A.S.P:

B Step 2 - Input Specific Data For A.5.P. Models ﬁ

Choose model

-
Polymer flood (add 1 components)

Alkaline, surfactant flood (add 2 components)

Alkaline, surfactant, pohymer flood (add 3 components)
Surfactant flood (add 1 component)

Surfactant, polymer flood (add 2 components)

Foam flood with gas foam model (add 4 components)
Foam flood with liguid foam model (add 4 components)

5. i%FF the polymer flood(add 1 component)model:
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8] Step 2 - Input Specific Data For ASP. Models =
Choose modsl
Folymerfiood (pdd | components) v
Polymer adsorption}\ Select Options ; ;
_ E Pohymer is adzorbed onto the resenoir rock It fReﬁldfl FGT IE‘tEII"ICE
Fraction of the pore Pobymer resistance factor (1.0=no parmashility blockage) | 5 | acior from lal
. '___._,--'r Accessible pore volurme lor polyrner sdsorplion 04 )
volume accessible to the T e = Polymer consum ption
polymer molecu |95_ Polymer hall life (days) 180 T and/or degradation with
- Fuock type for conversion of adsorption waluss (gm rock .. | Sandstone ¥ time
Type and/or density of Rack Density, gmfem3 265
rock for the adsorption M i
mm,.epmtim [ emes ] Net> ) [cmes ] \I:E nter polymer half life

6. W EEIFIRBCEBAIET, A5 M Nexto WX i%HE Step3-Component

Selection:

B Step 3 - Component Selection M

Select Options
Add new component for Palymer ]

Select exishng componant for Fohmer

| <Back | [ mMNea» | [ concel

AN AT A € CREWAL Ty, AR F-Step3 SCVFIRIN—NETHIR &
Yl oy, Wk phos:

B Step 3 - Component Selection E

Select Options
Add new component for Folymer |E|

| <Back | | Nea» || concel

WP B D LR EWA 7, W FR:

B Step 3 - Component Selection E

Select Options
Add new component for Palymer O
Select existing companant for Fakmer

| <Back | [ Mea>» || cConcel

WEARARIE B R IEHE, A I —ASB A5y o WRAEEIERNE, RAT LA
oy TS B R B s M oy
7. WREWE, BNy, SRJE ST Next. R4 EHE Step4-Set Adsorption
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Values:
B Step 4 - Set Adsorption Values ﬂ r
Parosity used in the
—T adsorption lab
Ernes porosity of lahoratory polyreer adzomton sampla 0.2434 experiment
Polymer - ;\-‘eignt%l'—"uly-mr |;'n|,-mer.!\dsormbn. mop{1 Dligrn rock) -
mncentraltion in ‘{z_m a0 J\\\ Palymer adsorption
weight % e reported by lab
[ et | [ ges || |(mg/100g of rock)

8. WRAVEFANREGYRME, W EEPIR, )5 RE Nexto WoRxfiHiE
StepS-Set Polymer Values:

B | Step 5 - Set Polymer Values

-

Wiight % Pohsmer in Walar Water = Pohvmar Viscosity, cp
Polymer 0 (AL | .
S 2 003 35 Polymer solution
concentration in Tlogs e I viscosity (cps)
weight % 4 |0o7s 108
| <Backe | [ Fnsh | | conce |

9. W FE AR, MINEAEWHKIE, M Finish. WIRTE Step3-Component
Selection, DB M 1 A XINREMH Y, WABERED T =

KT 8kg/gmmole Cor 80001b/Ibmole), E7~ FIHHIME B :
' vy

Buibder

Q The current polymer malecular wizight is 8.5, which will force the

" usage of very small male fractions for polymer injection,
adsorption etc. Since STARS uses numerni cal derivatives with a
default concentration shift of Lie-7, the use of mole fractions
lowwar than this value may cause poor amulator performance.
Click Yes to use a recommandsd polymer moleoul & weight of
B kgformimed e (B0O00.0 by lkrmole), o didk Mo o continueg with
thi current value,

i Yes I | Ma

10, 0 B 2IMAEE, S Yes ARG & 8kg/gmmole (or
80001b/Ibmole) B ity No 4k A1 Y AT E I A2 M SHATIHR, TF 3504,
% Builder F % 1.
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fi. BEEHFABRISERFHER
5.1 A HIERK

fa A s AR W B AR R A A s (R SR DO T D, R
3% ' 2 Component| Add/EditComponents . T 7~ Components and Phase
Properties XJ G A :

B Companent and Phase Properties w

Compenent definision |K-ralues | Densities | Liquid phase viscosities | Gas phase viscosibes | Enihalpies | General

# Componenl  Agueous Dlaic Gassous Saolid PCrit TCrit MW
psi F Iblbmale
1 Water Reference ph... F-value paiti.. 319779 70556 18.018
. Polymer
2 | Paohymear Refzrence ph... F-value parti.. 3197.79 J05.56 3000 4y definition
3 |Dead_0il Reference ph.. ] 0 100
|Use ldeal Gas Law Add/Edi a Component | [ Deleta Selected Component

Enable ice option (set MINTEMP keyword in Mumerical
~— section to leas than 0 C)

D

[ ok ][ cancel Apply Help

5.2 REVIFER RN

N T EEREVEMGERMNATEAE S, M HEF Component [Reactions.
27~ Reactions X[ 5HE, 1T G5 Frs:

|87 Reactions [

Reaction: i - m

hem Default Value | acusnced |_ . .

Reaciion iequency factor (FREGFAC) 001384341 I. Reaclion Rale > ! Klnet]c

Enthalpy (negative for endathammac) (REMTH] 0 Bhuomaobe 3 s ILeEICtIOFI rake
Activation energy (EACT) 0 Btuylomale 0 Btuylbmale

Burning zone temperature lower Bmit (RTEMLOWR) |#46F

Burning zone lemperature upper Emit (RTEMUPR) | 31406 F

Hem Water |Polymer | Diead_oil

Agueous Agqueous Dleic Etﬁid’] iometric

Reactant steichiometry (STOREAL) 4 1 ] 1 coefficients
Product staichiometry (STOPROD) 444074 ] ] :I/’ —

Component reaction order (RORDER) [ 1 0 - Eeacﬁ on orders
Reacting in phase (RPHASE) Nul!el.l’applic..f‘ Water phase ™ Mot set.'spp..'.‘ . —

Concenlralion factor in gas phase (02PF) 1 1 | [ Phase of the
Critical valua of concaniration factar below which rate dependance on conceldration is ingar (RXCRITCION) reaction

I Patymer --> 444074 Watar —

Reaction 1 has_a mass balance emor of -4.30625e-005 percent To reduce positive emor. increase reactant cosficients. To reduce negative emor, increase -l | Summa ry of the
product coefficients. reaction

ED oK [ cancel Apply Help -

5.3 REVIHIMREHY

REVR 2=k
NTEEREVHRM LR, SdiKHEFf~ Rock- Fluid/Components. &7~
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Component Adsorption X} {5 HE:

' Component Adsorption

.| . - Madify adsorption
Companent ] » A Component | Palymer - E I Change Adsarpion Ogtions % settings
Compostion depandance will be aken fom phase: |water {aqueous) phase: ‘r____'] -P hase where
Isathermal adsorplion tabls T component " is
Component ranges}\ Male Fracsan |M=arbeﬂmalesparunilp«c valurne |Cnmmenl _enmumered
|g'nule.fn13
7 || Mle [ ——[Adsnrpﬂon ranges
Phase to apply the 3 22544967006 0.4984588252 ]

permeability reduction

Resistance faclor applied to phase (ADSPHELKY

Rock Dependant Farameterns:
Residual adsorption

1. Tatally reversible

(ADRT =0y
2. Partially reversible
(0= ADRT = ADMAXT)
3. Tatally ireversible
(ADRT = ADMAXT)

Maximum adsorplion capacity [ADMAXT)
Residual adsarpron level (ADRT)
Accegsible pore volume (FORFT)
Accegsible resistance factor (RAFT)

-

E 3

[k
5

0ADE4ED genalefm3
Q0124677 gmicke/m3

E——

Cancel [ Apply

i

Adsonpion Rock Type:

Adsorption rock
|types

Maximum
I |adsorption

Fraction of pore
volume accessible

Residual resistance
factor

B B /R S H 28 15 T

miii Change Adsorption Options %4, I B -5 BIAS BRI R 2.
27~ Component Adsorption X[ 5HE, Hi A ZUREIR RECEEM, 0T Fiow:

® | Component Adsorption

[Pclmer

il

Modify adsorption

"] l] [ Change Adsorption Options

Component “i"]——p Adsorption C

Composition dependence will be taken from phase:

[waner (aqueous) phase

|

settings

Phase where

B ~ component 9" is
Langmuir isotherm coeflicients: encountered
Component ranges L
First parameter for the adsorption isotherm | 138,05 Ibmole/it3 — tad1
T Second parameter associated with saltefle.. |0 Ibmoleffi
Phaseto app[y the Third parameter for the adsorption isotherm | 4436321 05 -« —tad2
permeability reduction [y I tad3
Resistance factor applied lo phase (ADSPHBLK).
= Rock D P A lion Rock Type: 1 -+ r

LAdsorption rock types

Residual adsorption
1. Totally reversible

—[Maximu m adsorption
Fraction of pore
volume accessible

Residual resistance
| |factor

THER, A ANREHER, Builder 5 IR R IR W PRHE IS 5 FH 28
VESRAE THEE,  RORANIELARE RIAS 2K i 2 IR

(ADRT = 0) Maximum adsorption capacity (ADMAXT) | 3.11184e-005 Ibmoleffid
2. Partially reversible |—»- | Residual adsorption level (ADRT) 7.7796e-007 Ibmolefft3
(0 < ADRT < ADMAXT) Accessible pore volume (PORFT) 09 -+

3. Totally ireversible
(ADRT = ADMAXT)

Accessible resistance factor (RRFT)

o [ coma ]|

Apply

5.4 REVIHE

NTEERGMMERNE R, fd%H41 Component
Components, %AJ51%+ Liquid phase viscosities:

| Add/Edit
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r N
B | Component and Phase Properties g

[ Companent defintion | K values | Densities | Liquid phase viscosties | Gas phase viscostlies | Enthalpies | G |

Viscosity type: |1 - Liquid viscosities are required. They can be input using either comelations or tables. Use the radio
E buttons on left to select between the two methods. The same property values can be applied to both

@ Use viscosity correlations phases. Or you can specify different values forthe two phases. For comelations: use the options row
) Use viscosity table to indicate default values for agueous components and zero values for rest. If a row has some cells
filled in but some are missing values, the missing values will be set to zero
Single Table
Multiple Tables
A Fresaure s Apply datato phasels) |waterandol =
tem Unts | Water |Polymer  Dead_oi
Aqueous Aquecus  _ Oleic —
Options: Userinput ¥ Userinput ¥ Polymer viscosity
AVISC o 0.8177 2438 || (as pure component)
BVISC F 0 0 0 calculated by the Wizard

Neninear viscosity mixing option r

- Non-linear mixing rule
Y ) 7 for the viscosity

¥R BVISCET 0, AN IIkESRERAXR.

NT R SCHEARZ IR A, A7 Specify. ARZEMEIR A SFIGHEM
R e Mg S
Ppply data to phase(s)

7 |hem Waler Polymer | Dead_0il [
1 |K57componeﬂl minimum M‘ms;l:qmus T [MEXimum polymer
~ concentration is
2 | Key companent maamum. . 225840006 extrapolated to consider
3| 0 Ifuture optimizations
4 | 0.148436
E) 0.292873
6 |4 0.43916
7 |FB) 0.438937
T 0558767 rViscosity function _
s o 0647014 Lcalculated by the Wizard
10 |f@) 0.73526
1 |/9) 0.823507
12 |F10) 0.911753
13 |f(11) 1 _

ok J[ Comoet |[ ooy || Hep

7N~ FAl TR B AR R B R
SR RAE R AV R P VR 7T BE 75 AR LK — 28 e K 5
6.1 Mo TE (BUKERDED

STARS i —ANEEE N 10B-7 HIKFEE RS FIEE RS, A RRE
KRR TR, &%, FHETTERNREEY (B, 10e+6) TR PR
PR EME R S M. X2, ONTER: T BE R B A, iR E Wk AR 2
AR (a0 10e-9).
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IR BAE AR TIENBIEEIR L ATRES T A ARG R Y, ORI
S RIS, FEARRANES RN E IR S WD ICE ek, BB ARG e PR T RE & FRAR,
M EYIRE PR, SECEZIM 5.

A VYR IHER M PRIXA B 25— b7 AR e b)) BROAR O MRSl
£* ZAQ, R TR BB WA AT SRS ZZ ORIk, DIk, 8 — ek
NT FH—A e B EAE R FEXAME L I B b i K T2 KADTMAX PR
i3 i B * NEWTONCY C<ERMERER 1 22 R A A WHACH IR AL, Behg e miats
R, AN A EMEE R S8, PSR —NER

*NUMERICAL

*NORM *ZAQ 0.075

*CONVERGE *ZAQ 5.0e-4

*DTMAX 15.0

*NEWTONCYC 8

B MR E L NN FEUEESY, SaaTENRGMESA
A 1) ER) Rl FEE AR B 205 o IX b4 SR G0 B IR 43 BB 5 4 R R SR (1) SR B ) B
IR 53 BB BT A FH FA) Jo B

i RAX A 0] R ) 55 =07 Gl i A B * MASSBASIS 28T, H it &7 B0k
FERIBATR . an SR S0 AR X A 0B AT, FRATEW, g e DA
XA GEAT, R A R S A BRI GOR fREFE GG, 7RIl
B, JUPARTRERBERSBER. HER, #F* MASSBASIS 7 ZUR 4 fiF
A THUAH HH ) BE IR G B B DT B 0 3, O HL 7R B I Al U k18

55 VYA 7 A2 A * SHIFT MWT SC8 7 (20 5o i) STARS A O%IX
M RBEFIE B,

6.2 FETHIIEE R R

WNSEHTER 7> WA FNIE, — S REWIERAAHA XS & R M HE 1 250 T RNk
KRB ER, X —BREFRNAE T #1215 % FEKEL DPR XM .

STARS A7 x4 — AR 0 I A R B DR 7 oR W R AR BRIX — LR o 35X
R RS AUAS I R W PR SR AL 1k TN TR, 3 BRI I AN R g 3 26 7
SRS, N4 DY AT .

B N ENR LA DI S, R ARG BRI T, il
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WA A —AHE N — S B NERI A 7. — RN, SRR AN
TRRMARIT,  PROMAR AN G KA AR 2 5 A4 o

. RRE,
RRE, = > 1 — because normally RRE,, > RRF, (38)
RRF,
RRF’—RR%—J
® " RRF, (39)

— no resistance effect, and it is not necessary to assign it to the simulator

5 AR STARS 2 — N2 @ FE WOR AT A IS E SR, R
Ja it — SRR AR BT A SOKARRE . IXH, 4aXi503 28 2 FLIRRE IR R 2
& R E M, FLBREE RS, BB R W POLMEL, .

® jH I F*PERMCK 1 Hf Carmen-Kozeny A ..

® Hid i F*PERMTAB K15 21815 R A5 T

® *PERMULI. *PERMULJ B{*PERMULK /7 [ & X% R A 1

55 =N T AHS ith 4 N 4 R 7 VR SRS SO A AR IS it 26, 2 FE AR X AV 1
S SR, KA TR AR BE T R FAAEAS OKAH R R 24 M

VIR T FE — R B F=Y),  F R R AR B AN B 4 4 B4l -
REW . XL 53 () — AN 5B PR K AR B GBI KA R AR PR TR ), H
20 7 BEAR AR S Gl yhARER A2 B 1R 7).

Polymer — aPolymer,, + bPolymer, (40)
0272 I 8L 2% 280 R P~ 2 3 e B A B TR 1A FH S TR 7 A5 3

RRF; = RRE, + RRE, (41)

_ RRBy <1 42
® = RRF, (42)
b= RR% <1 43

" RRF; (43)

FEIEMRB,  JF HAE T SKHURG BE I A% 25 P& B S IR L .

6.3 FREVIHEE 45 R i

7£ Results 3D TEFENFIKMEE R, HHREAEE 10 Control| Simulation
Results Output "0 TH] P4 4 Hi 45 SR OG-
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ADSORP: #4153 W i}

ADSPCMP: T+ 5B 2H 73 b S5 2H 5 A 4H R
KRINTER: #H#& 246 E

SHEARO: JHAHBY %

SHEARW: /KAHBIP#H

SHEARG: “SAHBIYIHAR

SHEARSTRG: S AHBIYIR /7

SHEARSTRW: 7KAHBI LI 7

SHEARSTRO: JHAHBI YN /7

VISCVELW:  7KAHI PU s (1) K/

VISCVELO: JHIAHI PUALE 1) K/

VISCVELG: “SAHIA PG s i) K/

VISWCOM: fiid 4 7 *VSMIXCOMP & X I ARLE M 1R & /K ARG it

CEPS v
P R S8 R, B P oRE R B, LW N A, X0t
FORMEE R, AT IR EE A AR B

ADSORRP vs. time: WY PH7E A A7 1 2H 43 JBE JR 43 BRI B 7] P R 4
KRINTERP vs. time: HIK5 TS HE 2 WA BE i iRl 2810 ), W B

STARS Jrif K BN IBE A .

Output Mole Fraction vs.time: F T &7~ 8K A 35 115 5 o
VISCVELW vs. SHEARW: FISR 73 M /£ % H A va i N KA 8TVl
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