O P MEN T

M0 @

AN ME FeE

A1 Tl i Rl £




ET TR T S

S e——

e i
[
,-uj
1y

/Ezui
O I

T T EHBARTFREAAS

Series on Reservoir Development Models in China

123 RE T THH ST R B =

The Development Models of High Pour Point Oil Reservoirs

ML FeF

f"“ L TSN ‘\}
i SL .
rra e . Y
T v - .
i ’ “‘-"
.- N ‘\
: 3
\ i
; 4
L R
(R4
. S i
5 ) -~ . v
N S e P
)
",
.
.

MM ATy

40142137

4 @B I W W KR #



A B R E

AHE (FEMEFEERIAR) HHARATREEZ —— REMMEITEA.

A LA RIS M TR G T 84 SRR A /NS B B R T e O %
GHERRT mEMMEN BB RFE. EAFARRANRNFINRE, AR5 HE
RZfy R LRRESARAME LEEA.

ABGEMFHE. BRHE, FERAMRL. REIBHAMBETEEALE. 2
HESR AT RERENHESERNARERAMRENTEER, PR T REGHEMM
FHFREIMTEERRRN, HHEWBAIT LR T b K.

ABAENEL MR, MEFL. HERL, VHE~RUEAB. ZTRAANLGH
BERAXITAESS .,

BEBEREE (CIP) ¥iE

R R/ B ERE .
5. AW TSR, 1997. 10

(R E BT KA )

ISBN 7-5021-2099-8

[. &

I. mgEAmE-mETFR-+E
N.TE 345

P E R 2 EHE CIP BHEEF 97 F 17625 5

i ok R A AR
(100011 EEETHREE K —S#)
Ab 5T iy % AHERE A O EVR T HERR
L& = RRERENE B
FHEBEILRATRRST
787X 1092 ZEH 16 FFAx 7. 75 FAFK 1 #0T 198 FF EI 1—2000
1997 A 10 AL 10K 1997 4 10 At 1 KER
ISBN 7-5021-2099-8/TE - 1765
Efr: 22.007C



(PEIHEITREXAE)
HEERS

£ £ Axkk

RIEE ®H A%

B R OEEX Pt 4sF ®RER
Rai 7% 378 REHS

LR LA R 5

£ RN
25 HREH FEHE
RKILE R

F N
p=ilN =N



|1

(PEBEHAZERXAS)

> IE‘ —i’/t:\a

- PRBEAIT

Bk v i —

2EBmLESE )Eﬁ‘bﬁ&
% @) ZR EF £ AT h R

W& F AT 5w

BT Z N B R

X 5 R B RIS B 5 bR

KRR EBRKGEER 2 BR

LR EEREKSEL £ HR

b B ARARE B B R
ZEBM
A FH Au b &
SO R AT 3 R
A - NN ST
IR F i HE AR g R

X 5/2%3*5}5 fbﬁ‘
‘E‘)JE quﬁ.

AR BR 5 B R

S -5 2T RapmA L 2w
AR 2 A F HLAR R

K% B A 2 bR I K A8 i

- E L E YL T ] B % b &

B HR 8 R, B A7 i b &
. BLAY S

XEFEABESEHEBRR AMBTHREHR

B b & # L&
& G B BR 3 2 R
EEER &m&
F = Kw A bR
W5 F AR R

BE X AL 66 KA dh &
FEF R KA HR
FABE AR R LB DK

HRESE BB
D E SRR
]I 5% B HRK



2

FAa1987 H, EHERELAXRAYN—RAN LR E, KB R FRAEFEFTS
MEERER, E2L4-FaRFABL, UENFHFLaIFRLha RS KT
WS, ARIE, TEEABDRRAALAATFRATAH, #RARA. LXK L
BBEFEAFARRARTL2EE T SLFERPBETLIERRARL, HEAN
AEK, ATFTERTEAE(TEORFTFRABALS) YEE L, REMLK LR
B XEELGOT. IRKXE DB FREZBHALYAIAR, LR BT L MK
Feg—XF, HFEN!

(PEORFRBIAAE) LS. TRAELYBBRFEREL L E PR BR
FREFP=ZANSy, AP 40M, XAH1500FF ., chREFEAB DD G, b
BRI HZABATGEFFFE, AR T FOOFEAERTANERE XK
ENGZHAEBRE, APTURELHTEA YD FR A —BHE.

FEREGR, AAPERIN, LHARFEATHAA LD YL R
R T—E (BN TRENDBIARIBER L ERKARFARL) AR, CAKLA
PBey kB, A0 FRERA(TEOGRTRABAALS) HLFLY THE
1R,

MLEREZEHE—MAR, “UWEEILFTUFAR”., AR LD FRA#
SHFEE, ACHFV—LHAAN, THZERRRERBAFIL, THRS
HEOAGOFRERKFE, A2HFE, EFL2FEHUFEAEE. AFLZARELH
IHYRE, HARBBFR oH, BT EFE—gREARFREFIF
KH, —ABBRVHKE, RAREUEZANTRGEEL, BAXKMNGWH
IHhFEONGORET &, LR eire, ibXiNegste

[ isk

//Ndvz? /\H



1[]13

Al

ERECERATFRMMES, BormEmghmm#. KOs gy Fing
BAET40C, FHBXT 1I0%MBRRMK®. W EHKm e _BRmae 2% ~350%,
Bk 57%, MR R 43~50C, Bk 58C, TH#HLZEMEN 84 hp =B R & &
34.7%~36.7%, JFRMERE &K 43~48.9C. KE/NIEMEEZ, ZBRAMEE 28.3¢4% ~
14.83%, R 34~42C,

SERRUERA, o ST BT & BT A 5% S 2 E X 1R B T LR AR A T R UL R RATA
R ER L, RERBEHREAFEEFRIBEPRESMNTANE, FRIGEENVIE
ETZEAR, BRIEMABER AR, ¥AINHEARBREHTE, RBRIFNFREE.
ABEMEERME ., IHMBZEMEN 84 B, KB/ EME P EEMMET L LA E
ML, FEENFARENMENSE, NER ENEATRSRTELRMEN T HEH
HEHFEEXMTZERET.

MEABRTZ2EM AU EEAHEMWEF £ EFAMNTERN, ERIELHE, fxl
HE, KE, EERRE. NNBLEAREREHE, BEERERSHNER, KkBRES
B B, B=%E, X9B. EXRREEN, FLE,

EHRELBFOMBEF R EZMRBEHRFMAMKE D ETHE, FHES
SRS T TH®BRWTER.

QO RAEAMXRKTULEE SY/T 6109—1995,



Abstract

This is one of the Series on Reservoir Development Models in China, The develop-
ment mode of Chinese high pour point oil reservoirs and the commensurate technique
series are concluded on the basis of three developing examples in high pour point oil
field named Weigang oil field of Henan, Xiaoji oil field of Dagang and Sg, Block Fault-
ed oil field of Jing’anpu. The book consists of five chapters altogether. Chapter 1 and
chapter 2 expounds the geological characteristics and percolation flow mecha-
nism. Most of the Chinese high pour point oil reservoir are highly faulted multizone
sandstone reservoir with medium porosity and medium permeability or medium poros-
ity and low permeability, the average porosity is 14 % ~21% , the permeability is (60
~500) X107 3um?, part of which are buried hill reservoir. The reservoir has normal
pressure system, the formation pressure coefficient ranges 0. 97~1. 07. The reservoir
temperature at the middle part of oil horizon has a good linear relationship, the
geothermal gradient is in the range of 3. 0~3. 42°C /m. The wax content of the crude
oil is from 30% to 45% in general, the highest is 57. 0%. The pour point of the crude
oil is about 40~50°C generally, the highest is 58 C. The sulfur content of the crude
oil is less than 0.1% in general. The crux to improve the development efficiency in
high pour point oil reservoir is how to keep the reservoir temperature high over the
wax precipitation point since the flow features of this kind of reservoir are closely re-
lated to the temperature. The phenomenon that flow features turn to poorer. water
breaks through early in oil well,, water cut rises fast and water drive efficiency reduces
are bound up with the reservoir temperature drop, leading to the poorer waterflood
development. It-is more susceptible to the reservoir which temperature is close to the
wax precipitation point. The book expounds the influence of temperature on crude oil
rheology , flow features and oil displacement efficiency. The basic law and characteris-
tics of the high pour point oil reservoir in different development stage are discussed in
Chapter 3. The measures, field test data and results of injecting heat slug and rising
injection pressure difference of water are provided in order to prevent reservoir cold
damage and improve waterflood development efficiency. It discusses the practice and
knowledge of development schemes, layer series of development and patterns opti-
mization.

Chapter 4 introduces the production engineering technologies of the high pour

point ol reservoir, focusing on the wellbore temperature field, artificial lift technique.



water injection technique and dynamic monitoring technique on the basis of national
high pour point oil reservoir development theory and practice. It covers the design.
calculation, field application and prospect of these techniques.

Chapter 5 summarizes the ground gathering and transferring process, ground
technique of crude oil processing and waste water treatment and the complete sets of
equipment which is applied in the Chinese high pour point oil reservoir development.

Some information and data quoted in the book are come from the three develop-

ment examples.
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