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Abstract

The key issue in the fracturing operations is whether the pressure is suitable to fracture the for-
mation open. As more and more deep formations were countered, the fracturing operation en-
counters rather more difficult in some reservoirs, such as shale-gas and deep-volcanics formations.
And this kind of reservoir, in Lingchang depression, has the properties with deep, high-temperature,
strong-heterogeneity, density-rocks and various-lithology. The complicated various formations
have disunity pressure and very high abrasiveness and drillability, which bring much more diffi-
culty for the drilling. And during the drilling, neck-down and collapse and declination are always
occurring, so how to predict and calculate the fracturing pressure effectively has become very
important for safety before operation in-site. This paper first uses the experimental results from
tri-axial mechanics test, Kaiser experiments and fracturing data from in-site to calibrate the well
logging information, and second, based on experimental models, we calculate the maximum for-
mation stress, minimum formation stress, pore pressure, collapse pressure and fracturing press.
And last we analyze the characteristics of the formation stress. The calculate results soundly agree
with in-site data, which forcefully supports the fracturing operation of the oilfield.
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1. HEEER

KGR HARLY 1 x 10° km®, & = HIFE R [ AL AEA W BIBTRE , J& TR I 22 B 33 19 AW b v i AR
ORI —[1]. Wi IRE Iy Bl A R~ 8 R RIER AN EARET VS, E2EN—F KL
RS ETIRR2] [3] [4]. HEATELRS . SERDE . MDA R, MAaEBRMEEREEE. Lk
REMES A Biba . Ve a Sl eles, Ko, RO EIRE . KOMESBIE . a5 ik
KAWEIE LR FECLRK OB E . WPE, HRO. KREOPRFD AN TERER KO, RO
s WEdes . ERE WRORICE LR .

Forb (IS G R 2 AR AU R BRI . ZIX AR SR, B ESE . AR
B AESLARTHI I 1) E SR AR Z B R 2 AR M= 2 . B KA REAG . HEDHE T
s BT RS PR A s RSB IE R, R R 5 R R AR VS RIS SRS] [6] [7].
A AL IS AR T2 PR A, HEEE AR ™ A BT VIR . W SRR BBk Aok e A A B PR
MBS, MErhs 2 SRR PO G B R RRR s FEREAT K I K ZERT, RES AT
JEFE R TR . H BT A BRI AR 2 R e, i R 5 R TR sy, il e BEOMROBOR, x 1
JRERGE, AR MU T3 R0 F, Al ROt 2 IR I 2 O B ASCE I [V
R I G A AL SO ) S BT oM, Il G O Kaiser 75330 AP 528406 T8, Xt
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HNBHITRE, BRI SRR S M, W IL 06 TG RRES] 9] [10].
2. Bl Kaiser SE3&

Hu R T BRI H WA A IEAE, —REN S A ISR B SIFIIK I ERE T, RN
MFHFRL IR B E R T 1

20 g 50 AR, EE%H Kaiser 1EE R EHR ARG R I T Kaiser B, AA, EEEA
J1%5K Goodman HISZBAESE T A AE AR R A KW HEA Kaiser .. X2 TAERFIH Kaiser
RUSETF 2 S A R AR JPARASBE5E T ERH[11] [12] [13] [14]0 75 5 5L 28 2R 2% 7 Sy A DA 8 B9 410 84 22 7 32
R RN 7)o SRR — M s AL AT, W B B Ay o TR AN I R R R G A S AR K
SR IS PR A ) S S W1 R BT 1) ¥ 4520 BB KRR Fg o B AT IS0 7 vE— ek - 5 85014
OFZR I B KN, 38y 45 007 MAESI =B R, M = AN RIIER Jy, 1 fa SR H K Bk
/NN S o TN R AR A O 2R ), TR A R EOR T D0 SE B KN I AR, A B
B, PR RR A R HE S, HIELZE R S[15] [16] [17]. (HEPRIE G 2 HBTE SOl — KM
J3 53 58 BT 8G S2 5 () B K N T AR L ZE R N RO B, R AR B AR, JF G T IR LR,
FORGHE S T RIZHANE, PR M THE, TRRAESMEN T, RIAEREAR SRTF R
FEIR AN,

ﬁx%ﬁ?ﬁﬁlawy&mx#WMmWﬁM%®ﬁﬁ%E%m§%§%,wEﬁmﬂﬁﬁﬁﬁo
TE MTS B IR 22 55 DA — A 22(0.05 MPa/s)) 5] 45 b AL A0 b it B i, 70 SO0 VO T T3 B 75 R
WL, HEREBVCZEE RN A ANERIME S, SR & 15 S RN R ST id
SEAALEE, SRIG LS A FERI R RHE S E AR R . AR ILZE RN JEHE, 7575 RIHE S — 3K
AR Ak 28 3R S AR B R AR (7 R S S, 103 A KN, RIS A R % R BT
ZHOSL T o T SRAFEG A AR IR S BTS2 BB D) (FE N NS, MRG0 1.

3. FIAMHERTEIMEWMREN
3.1. FIAERETM Kaiser SERBIRHTEBRES

FEMR IR, BRI, %%Tﬁﬁ%#% EREEITR, WL EET P, (BT R )M
53 RN RN P, B o, =P o BERHE R B8R 3028, TR A 5 1O 2R 4% S 3T KT
[16]-[19]. m?%ﬁmA%%%ﬁMEﬁP%mFﬁ%EﬁPﬁ% AT A A I PUIKSRIE s, AL
A A ARt A A R R AL IR K 5 B 25 T X AN I ST 22, BRI s, =P, - P

Table 1. Results comparison of Fracturing, Kaiser experiment and calculation using well logging data (MPa)

F 1. EEL. B0 Kaiser LI SMFA T E RS IXFLLFR(EBAL: MPa)

Kaiser SE56—2% N 77 Kaiser SE56 2% )N 77 Kaiser SZ56 = 2% N 77
R JE (m)
o1 02 71 02 [ 02
3738.6 26.92 24.84 59.81 35.04 60.87 53.09
LI 05 BB T B R W5
3820.4~3835.2 =T SZZN IZIN EUN
79.01 65.8 81.64 65.77

DOI: 10.12677/me.2017.54020 143 i AR


https://doi.org/10.12677/me.2017.54020

iy F

AR P« P AT P, =AW Z 26 ] DL AT 1 T J0 {8, B ) S S R R 7
o,=P

s

oy =30,-P,—P,+S,=3P-P,—F, ¢)

A

P, —HUZRWRIE ), MPa;

P —FEHFIEE J), MPa;

P —3EEEHHKIT 1, MPa;

P,— )= FLRRE 77, MPa;

S—H APk ERE, MPa;

o, —E/NIKTRIT], MPaj

o, — W K/KFRi ], MPa;

14 ¥S-202 HH1E 3820.4~3835.2 m Ak 240 TAR A, B 1. 4 izt S A& K AE 160 43
B AR AR, 38 TR e 2 2 P AT DA Yl 2 i E B T 81 MPa. BRIHE A )
4 65.8 MPa, REEHHIIKITH /)74 78.30 MPa. Al ik A :UAT DLKR A3 e KM )2 79.01 MPa, fi/)Mih
i 118 65.80 MPa. %20 S KHLN 710 81.64 MPa, fe/INtS 114 65.77 MPa. it Bt 5
EH5 MR S 1R 4T
3.2. FIARIHERETEBEE DS

IO =) Kaiser 5 R SIS AN R 20 T 2 40h5 € J5 3R T LT S S A 1
S8, FIHZENHE. FENFERRTE T At SRR A UERESESE, RERE
TR LG SRR R ANPUE SR X = AR ISR, T2 1 R K BN KR R B LR 3[20] [21]
[22][23] [24]. KH Eaton 15115 T KIE MG LA ZESR)ZE RN P.Civ P,Cys P,Csy PG, ENUANREZA, F
FISESE PiCy PGy Al PLCy X =ANRP AL 10 DIIFHZ 0L J0B0 5 . B R o if P R b 2 AL RS 0B P
. w2 fos. HRHBRIAEERG0 T =R SRR, L%k 2.
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Figure 1. Comprehensive graph of fracturing of Well YS-202
1. YS-202 FERE T LA HhLkE
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Figure 2. Three stress profile of section of Well YS-202
B 2. YS-202 F 3400~3600 m 2 E&ith 2 = FE H1%E

Table 2. Three stress values of all sections of Cretaceous

F2. BERARREAZFENRERITR

K5 233 W FUBE 785 % (¢/cm’) YHRIE J786  (¢/om’) TR 6 (¢/om?)
1 P,C, 0.842~1.034 0.897~1.262 1.714~2.234
2 P,C, 0.818~1.077 0.943~1.325 1.835~2.244
ENSEX
3 P.Cs 0.970~1.156 0.816~1.351 1.831~2.241
4 P.C4 0.934~1.110 0.831~1.370 1.779~2.223
5 P\C, 0.952~1.105 0.822~1.313 1.770~2.240
6 INEES P,C; 0.942~1.117 0.774~1.292 1.812~2.129
7 P,C; 0.937~1.178 0.678~1.328 1.635~2.161
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Figure 3. Illustration of collapse pressure and fracturing pressure of different sections

B 3. KIRMPEARIEEFHIENFWRENHELUESEE

3.3. WE=FEHEHE S RIFE

ARA BT E S 0 H S ) SR 2 B ) SR 2L % 400 17 AR, Wikl 3 For,
L/

1) FRYHRE /B A A I 2, AT5A 1.35 MPa/100m LA_E,  Fe/NPH5 IS 86 2 B B0 AE
41, KT 0.7 MPa/100m;

2) e RREZLE SRR FEAE A A AE 5% Sk 41, ATk 2.35 MPa/100m DL b, /N ZE TR Ak B H IR B
KT 1.65 MPa/100m;

3) Bk b, FHRE IR R B, MR SRR R, T8 RS A A AT
%, X2 T IREHE K w8 n, A A AR SR aE R FERE R E TSR

4. &5ig

1) AR S N R A 2 b 2 B SR BN T RS A RN, SR SR B S ST IR 4k SRR
WE LR B0 B il 2R 70 B 2 PE AR E A B8 1 R R 12 R IR HZ K B e L 38, H A AR
S LR R E TR

2) KIRMPARIBITH . BFH . Hih DA, FEEM. EWMANRE TS IHRZ, XEZEET
PHBE IR BAR, B 2. JIB6 BB VI Y 1.635 MPa/100m~2.244 MPa/100m . [f] .

3) JEI A = IS Kaiser S50 FII3% 240t T 2008 6 S T SRUBUR AS I0 R 1, T LAgE
L L IBORE R 1 T R A

4) FET LI ER AR B IE, FIHTXAWIEER, HETRKIQMEEER 7 M EHMR )2
B, ESRARALL. B IR Mg DL I R 2 ) SR T I it TR A TR
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