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Abstract
Monte Carlo method is also known as probability statistics method. This method takes random va-
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riables as the object and probability theory as the theoretical basis. The calculated result is a
probability distribution curve of reserves. Reserve values with different reliability can be selected
according to different needs. At the initial stage of exploration, large reserves with low probability
can be selected as the exploration risk value. In the early stage of development, small reserves with
high probability can be selected. This paper discusses the reserve estimation principle of proba-
bilistic method, takes three well areas of Huazhuang Oilfield as an example, establishes the ma-
thematical model of the reserve calculation parameters, calculates the probability distribution
curve of each reserve parameter and the probability distribution curve of each calculation unit,
and finally gets the reserve probability distribution curve of Huazhuang oilfield. When the general
reserve calculation method cannot be determined, using probability method to select a range val-
ue can reflect people’s understanding of underground better than using a certain value, and has
more guiding significance for exploration and development work. Probability method is widely
used by foreign oil companies, and has become one of the conventional methods to calculate re-
sources and reserves.
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SRR DB B 5, ISR GEE AR, TR R R 2, AT DR R R i
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3. BEZSHEE

PR AE TS U L i i, Sl A A RUR R A AL B AN 4 2l v A P B A 9
FARTEOR, BT & EA TR R 20 A BR 5 70 St 3 R A o A AR R i — RIS DL R AR R AR, Rl
MR ASCUAERME HFL XHORBI, 3815008 Eif, TOATVIEE. Eif, TUE VIEEL 2 ATt
1T 2B

3.1 EHMEFLER

D HF1 FHX Eof, IVIE B i T A

G T FERARFALE AT 25y THIAR L i U, 7 B IV 0 Bt J2 T A4 3 I b, 2R L a0 DA i JF AR E 1.5~6
TR IFI R R LR, FadbLLRWIE A, SLH R & il R A 9.3 km®~32.87 km? /£ 4 P90, P10
AR, P90 Ay AEUE 9.3 km?. P10 & i TH AL HUE 32.87 km? (¥ 1).

@ HF1 X E,f, VIV & AN

S T PEARFAE AT i AR B S, AE Eof, VIR B Z TR IE B b, R PRI RAH b BORH:
HME 1.5~6 (5 RFFEERIE R IHE L, FEALLARWTZE AT, JLE B e & i mERLA 14.58 km?*~28.37 km?
YA P90, P10 FiHTHIAL, P90 it ifi AEA 14.58 km?. P10 & i I B HUE 28.37 km? (# 1).

Table 1. Value basis of E;f, shale oil area in HF block
= 1 HF X3 Eif, TUEH S HERBEKER

BT A A 4 B AR EUE (km?)
P90: 1.5 fEJFHE 9.3
HF1 X Bt E,f,IVF
DR Edfa VLR P10: 6 {53 32.87
P90: 1.5 {5kl 14,58
HF1 [X 5 E,f,VF
DR Eif VLR P10: 6 {50 28.37
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Figure 1. Distribution frequency of oil bearing area of E;f, IV sub-
member in well HF1 area
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Figure 2. Distribution frequency of oil-bearing area of E;f, V submember in
well HF1 area

& 2. HF1 #[X E.f, V TR & mmR o fmsiEg

3.2. BYEEIER

HFL X GUA TV IHEURT VI8 B2 o A 8O R E, 4 M BDEHE(HFL101, HFL, HF2 fil. HF28 3f), 1V
VB A R R B /ME N 70.9 m, BB A 73.6 m, [RIHRERX [A]{E 70.9 m~73.6 m £y P90, P10
HRERE, PO AR EHUE 70.9 m. P10 A RUZFEHUE 79.3 m; VI B jslA 2405 FE 53t e/ ME N 59.8
m, B AK{EN 68.9m, HUX[EE 59.8 m~68.9 m /EA P90. P10 A #E %, P90 £ %5 HUE 59.8 m. P10
HRJZZEEUAE 68.9 m (3 2).

Table 2. Data table of effective thickness of E;f, shale oil in HF1 block
# 2. HF1 X3k Eif, UE MANEE REHRIER

HRUEE (m)
FHIX 5
o VL VilE B
HF1 3 73.3 66.2
HF2 ] H 73.6 68.9
HF1
HF101 3 70.9 59.8
HF28 71.7 PR
P90 El{H 70.9 59.8
P10 E{H 73.6 68.9

3.3. BHFLREER

HFL - IX A & LI R R JES FE BT, TV S B RV I B s A 8P LR B A AR BN AR e, 4 18T
BHEHF101. HFL. HF2 i, HF28 )1V B A LR e ME N 4.7%, e RAE N 5.2%, HIX [AE
4.7%~5.2%1F 9 P90, P10 A ZLFLBRAE, P90 A AUFLIRFEHUE 4.7%. P10 A RUALIRFEHUE 5.2%; VILE
A RALBR B e /IMEA 5.1%, s KABN 5.3%, HUX[HE 5.1%~5.3%fF4 P90, P10 A #%fLFRSE, P90 &
PR P EUE 5.1%m. P10 A RFLRG E BUE 5.3% (% 3).

3.4. EihiaFEIRE

HFL JF: X % 5 S h 25 v A0 SR R A LR AR AR BUAT o TV 8 S5 525 vk AL D e /IMELA - 48.6%,
B KABLN 53.7%, B X [A){E 48.6%~53.7%1E Jy P90 P10 J& 44 & il L AN 2, PO J& 4445 v A1 F B AL 48.6%-
P10 JRUAS AN EBUE 53.7%; VIV B & A R/ ME N 48.9%, KA N 54.3%, HUX [A)ME
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48.9%~54.3%1FE A P90, P10 JFLE-EMMAIEE, PO JE4G-E MM EEEE 48.9%. P10 JE UGSyt Al B EL

11 54.3%(% 4).

Table 3. Value data of E;f, shale oil effective porosity in HF1 block
= 3. HFL X#R Eof, TUE AN FLRE BERIER

J% Jpe A LB E (%)
IV EE VB
HF1 5.2 5.2
HEL HF2 {3 4.9 5.3
HF101 # 5 5.1
HF28 4.7 REi%
P90 HU{H 47 5.1
P10 HU{H 5.2 5.3
Table 4. Original oil saturation data of E;f, shale oil in HF1 block
Fz 4. HF1 X3k E,f, UE MR IR & hin M E BERER
J% Jpo B AN EE (%)
IV EL VB
HF1 3 49.5 54.3
HEL HF2 fil] H: 53.7 51.2
HF101 50.1 48.9
HF28 48.6 REG4
P90 H{H 48.6 48.9
P10 BUE 53.7 54.3

3.5. MEEMEERFEHRERAY

1 ek 2 A R e A AR AR ORI BUAS SE PR BRI A, B OB AR AN K, Rl MO SE M
HFL DX Bt i J52 9ok 25 PE ARG S B/ BT B, XX ) By 0.882 t/m°~0.861 t/m®.  J& il (A AR 2 U s
JF g i AR R AR K B AR M A R AR, MR AL S BT B, HFL X AN B S5k A B AR AU O

[X |E){E 1.18~1.24.

4. BREMEER

B DL e 085 T B 2 B0 AR AT E B, A BE S BENUMAERUE, 3T HFL X
) b JR it B o0 A R (1] 3 K] 4), 10%-. 50%- 90%AH 25 b7 (1) 4 S 4ifs 243 31 4 P10 P50, P90 (% 5).
P10 fif &l 545 5 8411.9 x 10* t. P50 i & it 545 5 6913.1 x 10* t. P90 fif &4 5 4% 5 5681.5 x 10*t, P10

AR S BERIA M AR R — 2.

Table 5. Results of estimating E;f, shale oil reserves in HF1 block by probability method
5. BEEME HFL XR E.f, A MiEESERT

X T fit BT 54 5R(10% 1)
P10 P50 P90
HEL EfIV VB 4371.7 3587.5 2944
Eif,V B 4040.2 3325.6 27375
e 8411.9 6913.1 5681.5
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Figure 3. Distribution curve of IV oil group in Block HF1
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Figure 4. Distribution curve of V oil group in Block HF1
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