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Abstract

Gaotaizi oil layer of Sazhong Development Zone in Sa’ertu Oilfield of Daqing was put into produc-
tion in 1982. The comprehensive water cut was 93.7%. The difference of oil layers, long injec-
tor-producer space and long production intervals induced poor producing degree of effective re-
servoirs and low producing degree of thin and bottom oil layers. In order to improve the produc-
ing degree and developmental effect of the reservoir, and find out a suitable well pattern for re-
servoirs at late developmental stage with high water cut, the microscopic formation mechanism of
remaining oil was studied, and the reservoirs were quantitatively evaluated by using pyrolysis of
rocks from the sidewall coring, gas chromatography of saturated hydrocarbon and fluorescence
microscopic image analysis, and the remaining oil distribution status and rules in Gaotaizi Reser-
voir of Sazhong Development Zone were summarized. The method for evaluating remaining oil in
adjustment wells with logging technology is formed by improving the fine evaluation of water
flooding degree in thick layers and thin-poor layers. Some measures are proposed for tapping the
potential of remaining oil in the reservoir after water flooding development. The research method
is of great help in identifying the remaining oil distribution and potential of various oil layers.
Combined with electrical logging data, it satisfies the demand of fine reservoir description and
provides a reliable geological basis for the selective perforation and design of oilfield develop-
mental scheme.
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1. 51§

KPR /R B HH B T R X 11l 2 8 T REA - = AR, Db A . M aiiithE,
MRLEEA . Y RANES o & & . MR, 2B IEREL. Fm LALT R FE N, HW AR
BRI, B 300 m A4, IR0 4 ANHELL 22 A, 82 AN T, Pl EWMA KR BRI E,
AR o ARYEE ARG TORE, )2 2 AVRRAE I 46 B B AT B 59.5%, 2R BIE# 150~400 mD, L
B 26.0%, J&TH-Edl. HEtE. mE THE 1982 FEHATFR, KA 300 m x 300 m HFE L5
HRHBIEM, YIS NE—. ZHmm)E, m=. W42, mEFHESR 3 BAMALR, a5 KE
93.7%. & TMEBRTHERIFFER, FFRIFBK BN ZER M, FEEMMENHRRE, EEHZE
JRER i ZEE R AR . AR EhES HPIROL. SGBE TR RACR, T BT 2 RIS I A,
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JS2 P BE GG 20 B BRI 6 O DX 65 2 3080 2 b 20 A L

WHFCE & mE K E A P JZE RIEMITT RO NI K R R R BOR R B h T K X s & T2
PRI L6 A s 0 0 A S AT W T SR BORIE R B UG 8 U U UG RE, 22 B AR
PERIFEMA AN, NS AT A U B3 . JO6 SRR SRR il 2 KRR L REAT 2 BN
e TIRE WERE. RINZHAEHPFN KT, e T ISPl 22 2 3R A0z & - 22 1 e i1,
FESERRA b 5 BORI S A R, W T MRS 4 R R BOR A TR R, s J2 SR AL R T R T SRR AR
TSR R AR

2. TR EOT RN IE K 5315 FHE

Rl i A2 AR A TF A R 2 — B B, SR DR A7 AR I J= FLISE 22 8 A 8 84 73 Bty e 3t oA
TN S R i 2 A BORSE it I R O SR (2] HKAEHL R 2 LA BB T, b1 T AL 45 O 24 5
VeV WKL H . 2RSS I 2, SRR . B BIE IS IESLE R NA L B
— EEREEA R ORISR S, TR AR AR ZE R . BB HET 1K IR RoR
VBRI LIS 7T, HAURR: ARMALEE A B, KR RALIE R L E A RN, fEFLEER R
TR J2 M ok P JEE PS8 e S S P R A R SR M RN AS [T AT AN [R] B ZK 9 Ta] 38 4
WA, NFLIE TR — A RIKEN I SR, AT ORI BRIUEPE SR R GE, R4 2 0 Al
TR FLBRILGAEAL, K204 T R FLBR AN FLBE b e FESRKSLERA BT, KIEFLER S it
—HB A AR RFLTE R B B, — AR K FLTE BE DRI, SR A ORI A, 7K BIR T B2 5 R
A FBKEARI S, TEROR SR T Rl RIESRK RS, RR M E BRI A0 T KL A
FLBE e B AR A T FLR A S0, KA F/NLRR . FLEESEAL . fENh I SEProF Rl fE b, iE
NI PR /B TE R BRSO, = PR B R, XML R R, KA R
PR ARSI RS L B LB TR RSO R A

3. FIAHEROSITEMITNR R B THESR

WHEATF R LS, BEEKRE BT, S, s FUERE M SR R A . I
BERUC A FEE A Wil — A, RF—ARTF, MARK—REEFAF; &0 AR Py ER RS
MR, MR SO B RS A R BT S ERIER 3 (4]0 ZOCE AR HTERE R 100 mg, EATKE
W MR 30 mg, DEULE AR TR SR Gl B e S S i B AT BRI ARG . G M R T A
R SLIR R K A Al PR S FLBR A AA R[5 ] AR % SITBURA A A At |, 25 5 TN Bk}
L X B FURFAE . JEKIT R BUIRGE & 70T, SR KIERE R 55, RO AR X & SR RO AR AL, TS
HH 7R A v A R

ARAE R PRS2 7] 2006 48 & Tl R KK L8 25 R B, BE &K BT, WA AR (il g 7 A
IEAETE ) i T TR, LA S a0 R i S B A AN FIRE AR 50t B BRI A i IR A A=
A, AKLIEE BEARAZ AR . BRI 1. 1 20 18 3). & 7RSS )8 T 3928 K-k AR ST 1t
(6], FA ML IR 5 I E 5 55 5% ih-2% i A B% R0 2 IEAF AR B o VRN ORI 250l FLEE , 185
I B/NLIRUE oK 78, RLIE R R T A 2 B EE, RIRMOSPEIR . HORERECR, @R 1/
FLBER MO, 26 R BB IE 71X — &

4. FRFLXEETFHERRBESHTRARED

FLFHFERERCL T HORVE LR 2 L )2 KRN Z R A M W S g e, BETT VR 2 R R 2 A
REAE K= s 70, 0 B vl BT R RCR BA BB . Gt oI A X & 7z 30 HIFRIIRRERLL 7y
ot BERHL, s L PR SR AE T S BB AT P fER T 40 mg/g, MIATE B Wi B KT 1.6 mV,
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SR BRI AFLBR R B S JB B AR AR SRR R . SLISUA & ARl 22K, XK
JERRACKIEZ . EARIEIHT Pyl 20~40 mg/g, MARERE LA 1.2~1.6 mV, Pt BAEGRE
RSB E, RIgcih 2 25K REVRLE IR, XREAFOKEZ . &0 BRI P E/DNT 20
mg/g, WHYEEREMENAEDT 1.2 mV, FOCRMEGRAENILEAR R, KILE R R 2 AR EBOR
/INFLIE A A T AR BORL B BROIR, X R E N RKHE R . RALIRE I E R R RINEZE M R, &
S S, BRSRYE P> 20 mg/g B A RARKHEE .
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Figure 1. The saturated hydrocarbon chromatographic response value changing
with the water production value in water flooding experiment
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Figure 2. The rock pyrolysis loss rate changing with water production rate in the
water flooding experiment
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Figure 3. The characteristics of fluorescence microscopic image of saturated
and residual oils in water flooding experiment
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4.1. BYEEXT 1.0 m EERKMIHBRIARBEH I

ABEERT 1.0 m JEZFHRERCORE L F=IR LS IR N 3 A R T P 7E 15~45 mg/g
Z 18], H A S A 35%~55%, AR S A ik AR 0.8~2.0 mV, Pt R BRHE N ILER K E
Pl b 2 2ROR MRS JRFARIRIR AR . 25 A R KRR T IRHE . oK i) sk =
S R E I 81.2%, RARKAZE HEARRZN 15.2%, FEm/KE SR Z 3.6%. RKH K& K
WEFEFESMEETES b B RIEME, Sk E &R S/KRE R B AR ZE R . AT 38 i 51
JeEARCIESAE I E BRI RR S i, FIR R B A, R B LEE BT Ech B3, R
KRR E vy, L2 O R TE A I AL, W1 G231-X54 H GI10~12 JZ(1&] 4)); FERE B B RE
Z B S J2— MR AR R BB PR, )2 BT K AR ARG, R I AN & AR 2 T, %
JEBEE RO S SRR HLIX, 2 AR 2 5T B R ES AKERE BE AR By, W B1-112-529 HF GI2+3 JZ(E] 5).
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Figure 4. The comprehensive logging diagram of Well G231-X54
& 4. G231-X54 HFRHLEZE

42. BYREEXT 0.5 m /T 1.0 m ERRKHIHIRRARE NI

ARIFERT 0.5 m /T 1.0 m JEZFEEEBCORE G IR UBE R P 5 8 e A 3 o i Py 1E 15~35
mg/g 2 [, HAETEMMERE 35%~50%, WAESAHGIERNE 1.2~1.8 mV, 76 RHMEEEE LR
BRE, FRmmz RRIERHCR. R, RECOEIR. AR OKE S SEREER 60.4%, mK#E S
ERREZ I 22.7%, RARKEZ HRRIZEN 16.9%. ¥RZES AR PAE/NT 20 mg/g, Er-7
IKHERFAE ; 55 AT IR T Py KT 20 mg/g, 2 AR-rF/KHERFIE, W0 B1-301-529 H GI18° & GII2* J2(I4 6).
TR 45 /2 2 B R K AERAE R0 45 )2 — i 2P KA IE, 4 G429-50 3 GIll6 K& GII19° JZ(4 7).
Pl A i T H A AGERZ T KR E R . XRZME SRR ZE, ME RS IBOR, HENE
T =F BB A 002 BTV & 85 2 AT B, T8I n 2 AL 56 3 B AT SRR RV TR
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Figure 5. The comprehensive logging diagram of Well B1-112-529
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Figure 6. The comprehensive logging diagram of Well B1-301-529
& 6. B1-301-529 FHRHLEZAE

DOI: 10.12677/jogt.2017.394044 116 Fl R IR T =R


https://doi.org/10.12677/jogt.2017.394044

JS2 P BE GG 20 B BRI 6 O DX 65 2 3080 2 b 20 A L

LiliEs R . g B e mongnEE | Ga

/(Q.m) J(mg-g1) ALBUE% B m /(Q-m) R
fﬂﬂ?%:’ﬂgﬁ% 5 . HE . b = [pEATL=TEE S
X LA AN 4 o f@m
AR (40 80| EAHEA E W 4 it B RE B

HFEEE /(Q.m) fif 3 /(us - m1) s El 8 ki /(Q-m)

1 100 0 500 E |BE|lR| ® 25
B i | o B

B /(Q . m)

1 o

D NI | B e - LT
[ F1140 :

.J‘.l‘ o |l g TIENE= = - S e
| = e :Et'g?'? Sl e
e ,£ i .c{ 1]
1T T e i3] m2FErs = LA T e
Wl b ; i
R r=allll| =3 1150 [ =R o e B
W i e o el el

Ll T o el B = SRR AR I
Wl R N

i i m——
[T e ek o HESH
IS ST N N =1 = 50 ) = ) I S (1) | e | A

E T2 B 351 [

[l 1160
N SR ICIET BT

Figure 7. The comprehensive logging diagram of Well G429-50
[ 7. G429-50 HRHFLZRE

4.3. BYEE/NT 0.5 m HERFINERKMIHIRTIZEH 3

HREENT 0.5 m FIEIHERERUORE =R DR D B v 3, RANZHBERCORE S =K LI BER
WENE, WHEMI S . AT PAETE 10~25 mg/g 207, HATEMBAE 35%~45%, WG
SHEEINE 0.8~1.2 mV, POt RMEUGFHENFLRE-RKE, FRMZ SRR, fLRWBHCRE
TUAFLBR S R M) R & AR o 25 G MR AR -OK IR 2 7 SRR 2 1) 30.1%, HKVE 2 7 SRR 2 11 50.7%,
EKIEE SRR Z 1 19.2%. A 8= 3R S A IR T PoAE KT 15 mg/g, S R-HKHERME
HARIRINT PoAH/INT 15 mg/g, EA-moKIBHRHE. JEXREA BUZE REINE L BRI, X2
JEIETEZE . RS B HAARGE 2 LRI, FIRMEERZ, FRKIXEZ, EdiR
W75, BBy, (AEZE BN, 0% 88 55 B i 7K 2 T PR ) 22 0 2 AT g
P RAR/NIEEE, SEBER RGHAT /Y E B BT R W1 B1-211-533 3£5 B1-211-532 H N FRIFHHAHALFHEE
9150 m P EJE, B1-211-533 JF GI12.  GI13 J=1E B1-211-532 D& KAERK, GIIS. GIIT JZHH
FEPNEBUNMME, GII8. GI19 ETE B1-211-533 L&A=, B1-211-532 HAR W&, BRIk
AT HRK(E 8 1#9).

5. BATFHERAKBSHAEIANR

T RGO TR S SRS & i, B IR R I & iR R AR A m A Em L IR
A ZE KR R BRI ZE, IR G REEEHEEANAE TR, BT EME
WA SIVERT, KEKJE EEZETINR, AWM AR B A B E N IR AR & S5 A — o
JRBIE RIS BRI iR P AR LR UM —RIERA TR, EETRH
1SJe 2 5 4R () 8 L 2 S AT AE R A, B0 G231-X54 H GI10-12 2, AT3E 32 40403 /K B 4T 90 4%
TR R N R AR 2 BN K, SRR SRR 2 AR AE R A, 40 B1-301-529 3 GII2® JZ,
T I 0 A R FLERUE R R R A R O R, BT R AR MZE . SRR IR BOME A, T A
AR I Y LA J7 1) B — 5 ) A 7 TG R (R R TG ) B0 B8 i 2 (H R S FLE BRI R, a0 G429-50 JF
GIN19° )2, IX 4 75 BAN TSR I, Fi/NFEE, i Roe REHTI2M DR i 2 i 2 2,
32 P T R FORZ 8] T IS5 i AA (R R 40, 40 B1-211-533 3 GI18. GI19 2%, X 4 i 75 2
BT R RGAEE, K IEBUZ RIETRBITIZH
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Figure 8. The comprehensive logging diagram of Well B1-211-533

8.B1-211-533 HFRHEAE
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Figure 9. The comprehensive logging diagram of Well B1-211-532
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