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SERARR I, XA ER 4B AR SRR AR R AT E A BT,

WEREESHBATEAREREMSAINH - MRREHEZ —. - HEREEN TRLBETERE
HEAERRUB R LT B AME R — NS 38T R RO E AR B R 5E B T IR AR B A R T K B N R AR AN R 9 T
&, AR TR 2R MR E R B & — R 6 B2, RERESTRERR. FRUFHRX
AT A SR L6 A B BT B 2D . R 7 B A O R

AWHFERA—FENRE ARG CE S, DRSS EERAS TR RES . XM T HEOYENE
FEUMBES, WAL R TR ZNEEER, BRI AE.ETIEMA.

BHREALZHRER . ZHR B R KERGFR KR TEEARRNE - T REBETLS
M RERF R ENER HERARFHEEHR=ENR T 5HZ68 HREE(ZEREVMEE) Z
BRMEEABZHRESEHRE R, TUERSR N

p=— E(y,2)y (3)

Rf pAAGHEBERER Iy RS W A2 AERBABBENREERHZHHEER
B.EREMBEVE y MHERE - KR,

HRAE B0 W 0, PEBR K BT o 7 B

E,,I,, a?‘): =p (D)

o



98

AH E AR ERMMEEENEERRE. dX03).(WEF
Eplﬁgi%}—f—E(y.z)y:O (5)
z

KRB ERAMBFREARETHEORUEE EGQ.2), CHBREWEEE yMEXZTHERE - EH. B

XYFE R R E H %A Y R0 T DL Z e AT ET R R
E =kz (6)
kRE BT AT LA R A 5 R 4R X (5) CRT 15 B AR A )

EREREFEHENHERTEARN O RMBEEREZ M EAEX BB, T AAKFR GENE
B S s E M A R ARG AR HAARES I ERE.

ERENHER-MEETEFE, TREMEAE, BREREZH ARG HEETFRFL, A
DITR 5 X M. THARHRTENERAR, AGAERRBHESHRMEERNES T
®.

BE— MR ), AE 2 WlRER Ny B —Br 580 5 S 80 58

dy Ay dly - L [ A Ay

& lm G, g = lim SR
EARB Az—0, MW dz=h HERK . WA
dy 1 1
imz(yrt{»] —yn) :ﬁ(yrﬁﬁ —yﬂ—l) (7)
d? 1, Vo1 — Ya 'y = Yoo 1
d—z‘};%z—(y-Hh S —y h.y 1) :E(yﬁ-] ‘Zyn+yn—l) (8)
dzy 1 1.
/‘?\y’;r-ﬁm 7',,+]%p(yn+z*2yn+1+yn)- rn-lkil_z(y"_zy"“l_*_y"—z)':‘F’%ﬁ
d? d 1
d—zya=£~~zﬁ(yn+z—2yn+l T 2Yn- 1~ Ya—2) €))
d* d? ) i
a‘;}é = d_; A~ 'hl_z(rnﬂ — 2, 1) = %(J’nu — 4Yu1 F 6¥0 — 4¥aey T Yae2) (10)

ME 3, EFBABEZEE LHEEERE N MET, 81 ETK a(a=—§—>,mu1ﬁ@@ SHIRQAO,HERB), £
BEE
EL* N
Yiez — 4y T [6 + mj}y' + 4yip1 + Yige =0 an
KAV BHRALRIEERANBER LS 2~ B n—1 MR,
MR R LG E A B RSB RREm A MEES IR

F:E,,I,,S%{ 19 —y_z+2y_1—2yz+ya=% 1z
M=E,I,,%zz—3; B oy 2+ ZE]%;F (13)
HHEERNE IMBERF
ELSE=0 8 329 = 2yt v =0 14
M=E]I, % o v et e =0 (15)

WA KT HEWOMEEE LB TE AR, IEEFRBEEE e+, TUBBERS K 2 +5 ME
FIMR B HER S, SR, X n+5 MEF,E 2.~ laat2 Ha+3BAK ENEXNETREAXPRET
BERHE, AREEEMYEENE L.



99

33 BT E A B T B (B8 ) B AT 3R A5 1 Ab AR R HA 9 AR B0, AT N o B XA B A IR AL — R

IR #ER IR R

]

»(z)

a
-yn—l

By=3,,1-,

In+t

B2 HRESEREEEE

Fig. 2 Mathematical description of finite difference method

5 HHEARTITEER

-2
-1

M AN F
0
1
2
3

- B

=

B3 WMAHSEMNOERES N

Fig. 3 Finite difference analysis of the well bore
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ZHAO Hong-ji et al (D aging Petroleum Institute)

In order to mprove the operating life of prick valve of high reciprocating punp, the design method for the valve is studied
by combining FEM and structural optimization The method for element mesh, load calculation, boundary condition
detemination are presented A model is established inw hich themaximum stresson the prick surface of the valve isused asan
objective function and the restrain conditions are fixed by considering of the strength and dmension of the valve A calculation
exanple show s that, themaximum stress at the prick surface of the valve and the valve seat is effectively decreased

Key words  reciprocating pump; valve structure; finite elenent; analysis optimization design

FNITE EEBMENT METHOD FOR STRUCTURAL ANALYSIS OF WELLHEAD PROTECTOR SYSTEM N ICE
LOADNG ACTA 2000,21(1): 96 101

DUAN M eng-lan et al (China Classif ication Society)

Design of wellhead protector systen against ice loading is an mportant problen in oil development in shallow w aters in
L isodongw an, Bohai Gulf. To investigate the stress state of the developed protector systen using the riser to directly resist ice
loading, typesof joint three dmension finite elenents and many boundary elanents are used to model the layers of steel pipes
and canent or concrete to establish the FE structural model of the systen. The constraint conditions of the il deposits to the
structures aremodeled by finite differencemethod A n ice sheet of 60nm thickness in extreme conditions is supposed to act on
the thickened riser. The detailed analysisof stresses and digplacementsof the structure show s that themaximum digplacement is
at the top of the structure and themaximum stress in the top round plate connecting the riser and the outemost casing, w ith all
the digplacanents and stresses in the systan being in the allow ed ranges It is seen that the camented concrete layers betw een
the casings take very active part in increasing the strength of the structure

Key words wellhead protector systeam; riser; seaice; finite elanent; boundary elanent; finite difference method

MOL ECULARWEIGHT OPTM IZATION FOR POLYM ER FLOOD NG ACTA 2000, 21(1): 102 106
CHEN G Jiecheng et al (Petroleum A dministrative B ureau, D aging)

By using polymers having different molecular w eight and coresw ith different pore size taken from reservoirs in Daging Oiil
Field, many core floods have been performed T he behaviorsof both solution and propagation in porousmedia, such asvisoosity
of polymer slution, resistance and residual resistance factor, incranental oil recovery and mechanical degradation, have been
studied as a factor of molecular weight T he injectivity has been studied as amutual factor of pore size of core and molecular
weight The results show that all those parameters in temm s of visoosity of polymer lution, resistance and residual resistance
factor, incremental oil recovery and mechanical degradation increase asmolecular w eight increases The remaining visoosity of
the polymer slution is higher though the polymer w ith higher molecular w eight has bigger visoosity loss caused by mechanical
degradation under conditions of Daging Oil Field The results al® show that no plugging occur in a corew hen themid-value of
pore radius is over 5 times of the gyration-radius of molecules in the polymer slution Field results of polymer flooding
performed in smilar geological and operational conditions indicate that the polymer flooding w ith higher molecular w eight has
better repponse and the polymer produced from producers has higher renaining visoosity and molecular w eight than thosew ith
low er molecular w eight

Key words polymer; molecular weight; flooding; mechanical degradation viscosity



