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Abstract: Carbonate fractured—vuggy reservoir is the most complex reservoir type in the world because of its complex controlled
factors, strong heterogeneity and diverse reservoir rock types. There are many reservoir types such as caves, holes and fractures in
the whole reservoir unit. The traditional description of single parameter system restricts the detailed description of underground
geological bodies. According to the standards of SEC proved reserves, how to establish a scientific geological model, determine the
parameters such as proved area, proved effective thickness and recovery rate, estimate various levels of geological reserves and
technical recoverable reserves, confirm the number of undeveloped wells, and predict the reasonable proved reserves in the future
is facing a great challenge. Therefore, the SEC reserve evaluation of a typical fault zone in Shunbei Oilfield is taken as an example,
and the Ordovician reservoir in this well area is subdivided into three types, namely cavern reservoir, hole reservoir and fracture
reservoir, to calculate the geological reserves respectively by using the mature reservoir prediction technology in this area. When
confirming reserve evaluation, by combining a variety of the evaluation methods, such as static proved reserves evaluation method,
analogy method and dynamic method, on the one hand, evaluating the dynamic rules of the developed wells to contrast its actual
diminishing and forecast for verifying its rationality; on the other hand, confirming the reliability of the position of undeveloped
wells by the judgment of distribution rule of fault—karst reservoir, and verifying the reliability of the forecast by the actual
production changes after putting on production. Finally, a set of techniques and methods for SEC reserve evaluation of such
reservoirs is formed, which has guiding and reference significance for ensuring the rationality of evaluation.
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Fig. 1 Relation between amplitude change rate and

productivity of well area—1 in Shunbei oil-gas field

2) AR

AR YR LW R THE A 2 IR R R DL T R T, DA
JEE LA (96.69 m) , XEAIFST DX 75 3 T R 9 0 ¢
BRI TARER  SRIG TR A L T T LR &5
HoJZ R 7R FLIR R A R 2 A SR

T 7AW 2 T3k % F R B A I
157 W5 B 1 8588 04 5 | FETI0) - foge o 1 J2 5 A
SR B BN R A RLR B 45 Rl i 2R o e
AR

FLA 7Y 50 e TR A A0 R R 000 i g 114 L
TSGR Z A RRRE

FRFE 13 7 v 0 5 Al 3R] o R B R B
DLAS Al 10 1l 2 JEE B SR, A5 BIR 7 B4l B R 7
K158 22.(0.170 3) Fe LATHRK 5L (96.69 m) #5213 7T
GBI B RURRE 16.1 mo FLIR  ZL8% 6% 2 1A 3k
JEBE SRR L i AR R, 40508 19.7 m
60.2m(K1.32),

3) ARALBREE A R

XA 1 H- R AR F b & A s T 2k L
i A KRNI S, 4 R TR A A 45 1
HIR 7 A BFL B BE B 45 B O LR S

F1 1 AXEERBERBNNEAEE
Table 1 Effective thickness of Ordovician reservoir of
well area—1 in Shunbei oil-gas field

TR R WK
Y N N/
Jiidt 1-2H 225.00 45.00 0.2000

L 1 Jiidy 1-5H 218.50 7.00 0.0320
it 1-6H 278.00 53.00 0.190 6

Jiidy 1-7H 526.00 136.00 0.258 6

F2 1 #REERSEILE REFUEE
Table 2 Effective thickness of holes and fractures
in Ordovician gas reservoirs of well area—1
in Shunbei oil-gas field

o FLIA#)Z EEE)Z
e b T EHL ATRUE e A EHL
Ik 1 0 0 63.9 0.674 8
76| T 75 ] 31.1 0.328 4 91.6 0.967 4
e 1-3 8.4 0.088 7 25.0 0.264 0
EIE 19.7 0.208 6 60.2 0.635 4

XoF IO PR A S50V JRE AT IS 24, 45 31 Bl =12
A RUALBRIE , FRR & B 07 2 A LB A
U FEVEATINECE 2, S AR 1 DR 7 A2
FEIA LB .
FLI Y | 5% R it 2 A5 AL B E i1 R P R ke
FLBREE AR FLBREE A AL BBk AR A
LB EE SR e A T A PR 2 32K

__AC-TM __ o, TSH-TM (1)
" (TF-TM)CP TF-TM
A DN IETLBE sAC P I 22, ws/m; TMTF
TSH 535 0 A1 i A AL BRI o 1) 75 i s 22
ps/m; CP A FESACIE A8 WU 13 SH MR 6
HEEFLBUEZ 3K

A A,
(pF =(R;+R;+A3JRMF (2)

P D N REEAL UL 5 A A A R, FEIRUELAR

ZEREA A s RO A, Q- ms Ry

RO UL, Q- ms Rue AR IE LR, Q- m,
SAFLBRER - B BORLR AR -

2 2
@T: w (3)

K Dy @y DRI B AT LBR R
P T AL B R Pl B 0T R 5 0 ] o L R
JE LR AL R, PRI AE A o T i G L S 4 AL B
Ji , BT R H LB
Dy=D~ Dy~ Dy (4)
A Dy N IEIRFLBREE o




o5 23] SRS EL, S5 SECHEN T 2 i RUGR IR ER - e fift e Ak B F S AR SE 15
S FL IR A ) FL IR 2H AL AL B Dy — PP LD R, WL 1 DX B A T

Dy=Dy, + D, (5)

K Du AL LB

4) IR EE Y B e

TR R 7 S TR AU S AR Fhy T LB 2548 1) 22 531
LB BE AR A, TEA A2 5 T ARLRT BE B, 4% K H 5
T LI | SR i AR A AL A3 AR TR b
FIEE LR Bk i A 7 ORI (A v
iff 5 L) A J2 118 A R B8 = B 0 - fp A A
e e s SLEE T JZ O W AR AN B S5 [ N A LB
HH A HRUE 28 B (R 2

TR A BBIE 1 H: X 58 B 3R v ek — 2Bt AR AR 1
Ji b i B Bl (K 3) o

332 F#H S AR, ST R E

AL 1 H: X8 & BT, A P AN,
J&FIF R BB, S FZ X AbF BRI & B By
S FEER A A S R T RSCR A REL

P 1 X H R 3 S i 9K A i < K Y
TEOLT , RIBCRIEFA T 5 % ~ 25 %, A E Fhnk,
T B R TR

I I FEHT 5 TP12 W 24
AR LA T T 28 b

1) HBTE SR

JAL F1 Wi S5FEHT 5 TP12CX 2425 0 Wi 4
T , 52 50 Vb ok R v AS [) 3 A7 A s ke 24 2 S 4 ol
TP12CX Wi 5L 1 X B F1 W2 30 A L) 3 B
ERIE . A T 6 000 m, TP12 2417 T B
7£6 100 ~ 6 900 m, ik 1 H X HRAE 7 250 ~ 7 550 m,
A SRR AEXT e WG SFEH SRR

G SRR A XS b AL 1 I XK TR S5 EH &
TP12CX Wi S0 By Wi 3 FITR B 230 5 b 1 DX 3
FE I B 18 e v T TP12CX W 24, Jih A s B 4200t
ik 1 XA R E .

2) WARMEFO

A 1 DX A M T, TP12CX W 2407 S 2

PEATRILE  F5 5

TP12CX K27

3) RKERBEEXT L

AL 1 H X 5 TP12CX Wi 24445 A5, IS K 38 &
7 s Wb 1 DCERA e B R il & T TP12CX W 2
Hr, KARFER R T TP12CX Wiy

4) PEREXTLEL

AL 131X 4 F 58 % &R G iat 46 55 K Ak 7=
TR A A2 A = REE Y 78.5 vd, TP12CX W daty
Fer=w IR E e Re 34 70 vd.

5) HRFIFE &5

AL 1 FH: DX A1 TP12CX by 24715 247 2% FH A H8 00
W, AT AR . 28GR L 13 IXRT TP12CX
Wi AT —E RIS e . SRR AR 48— i 15 5
TERS I X, 0T UF H DT B B R 228 Kk oG
F PR BRI U A T A AT A AR SR A AT
A AN A S b DX R TR T B S A, i 1
DAL TFH & 0, 7 e n ™ i, SEbR ™ i
B THEH 6 FERS BRI H E AL T 3 T W
A5 HHATAURIE 1-1TH 506 1-6H H-8 7=k,
HARIEMARBCR , SRR ASBH B, 25555 10
WFFE AR RN 13.0 % A HL,

333 RAFHEFEAEEIFECHF LT EAF
RAEF

SEC fiff 12 VA% 75 ZEAE [ P 9 T & S8 Lk LA
FE TP R RIARTF R I IIE L

1) EIFEfE R,

K 3 D FOM I AT 7 DA P A i R E
T A SR A 7= R AR ™ st sk 34k A 7 B[
WA= 5 LAPPAR AR IS A R 2B 7= 4 hy TN e 1y
R PR 473~496 VA AT, HUE 69 vd; @38 IR K L
TP12CX Wi L& 38 R B 13.9 % (&12)

2) RIFRAHRITAL

HRAENTAL 1 DX BB 22 T & M s v s
B9 m, HATC 584, 7 O, A HRIFRE Bk 12 01,

3 Mdt 1 H X B 2 i U St i E R

Table 3 OOIP data in Ordovician gas reservoirs of No.1 well area in Shunbei Oilfield

. i’ Rl H/ N %) Eal R A TR TR R

Ve 8.51 16.1 0.206 0.814 2.171 423 0.795 841.31

db 1 Ouyj FLIR 33.19 19.7 0.026 0.664 2.171 423 0.795 413.35
44k 33.19 60.2 0.002 0.900 2.171 423 0.795 131.70

/N 1386.36




10

yih A& 5B >
16 HAGEPEM S5 &
1000 1000
100 000
E
=
= 100f
L 10000 100
= i
- ~
% ﬁ
2 0L 10
o 1000
B
m
1
oo o
2014 2016 2018 2020 2022 2024 2026

Ay

P2 e 1 X E T A fif i Al 2k

Fig. 2 Decline curve of proved developed reserves of No.1

well area in Shunbei Oilfield
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