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Abstract: Enhancing the exploration and development of coalbed methane (CBM) resources is of great significance to alleviating the
shortage of clean energy, control carbon emission and strengthen coal mine production safety in China. However, the economic benefit of
CBM industry in China is generally not satisfying, so reasonable economic evaluation of relevant projects is the important precondition
to guarantee the rapid development of CBM industry in the following step. After systematically reviewing domestic and foreign research
progress in CBM project economic evaluation, this paper discusses the structure and evolution trend of knowledge graph in the field of
CBM project economic evaluation based on the journal database of China National Knowledge Internet (CNKI) and then makes sugges-
tions for further research. And the following research results are obtained. First, with the extensive implementation of CBM resource
evaluation and the formation of CBM industry, investment decision making is supplied with a reliable scientific basis in terms of CBM
input and output, combined quantitative and qualitative method and CBM projecte conomic evaluation. Second, the economic evaluation
methods of CBM project mainly include discounted cash flow approach, real option method and combined quantitative and qualitative
method, each of which has its own advantages and disadvantages during its application in different scenarios. Third, CBM project eco-
nomic evaluation currently faces four new needs, including improving the reliability of productivity prediction, considering the dynamic
nature of evaluation comprehensively, completing evaluation methods and strengthening cross-border cooperation, which are the main di-
rection of further research in this field. In conclusion, further development of CBM industry in China has put forward higher requirements
for CBM project economic evaluation. What's more, CBM project economic evaluation based on the characteristics and development laws
of CBM resources can reduce or avoid investment risks and improve development economic benefits.

Keywords: Coalbed methane development; Economic evaluation method; Bibliometric analysis; Visual analysis; Development trend;
Countermeasure and suggestion

EEUH : BRARPYEESIHE “HR = HREFHALS R R IRE R RAW I ('S : 41872248), “HHES T
A2 o JE R ) A4S TP S B R 77 A (G5« 41672324).

EEEISY : Mk EL 1962 44k, 2%, 4 RN GIS N LA 7= S IR PR VP4 &6 77 T I 58 AR . Hudik - (221008) YL7%
BN 4L B 1 5. ORCID: 0000-0003-4290-7383 . E-mail: ygyang88@cumt.edu.cn

BIEEE « 20k, 1993 4, WL u sl . RENFHEFTHUT 7 H AT TAE. Mk - (221008) YLHE M4 LR 15,
ORCID: 0000-0003-2518-1242 . E-mail: liyjcbm@cumt.edu.cn



36 W Bk B4 BEAIE S5 IS 507 it R 187
0 2= S 255 SO O 50 AR GORUBLRETF . % 1% (64

IR IR T BVR I BRI A, A 22 iff 3 [ T o
REVR AT R N I . Pt B HETR . I s e A ™ 22 4x 4
ZATT A EAT R E S N E A AL & TR
CW 355wk S (N TR 5 p CY7S: L% S - Py
BRSO RBA R RS R AN E 1 R S5y
RO TR R R R BRI R M LR A AR
B AR 0T H $eBt MURsz, A b BT e B2 R H 4 50 T
frs PRBLIEH BB T LA AR R RIH 2
TRV, RARERZ RIS BY T AR
BRI BUR M X At AR T, &
TF AR RERT IS0 H R #EAT I 204, H B PR A
WEH A7 B RATE, HRAE VO 2 2Rk B i I
H SEft 7 58, ARAEBURIE W 4 R AS . B AR XU
MUEERR . FHEIERSFFITFN LR FIEEES
U H 2B AE RIS . R TR RIH 1T
RANLEFE T AR, o B 5 [ S5 22 2 A0 0 55
LRI, R RE AU R SR R
o AR, MRBEFMNFZRETM . PP Fabr. T
Yyt REGEANRI A B S 7 PR A, (BB = A S R
TUWKEE b o Bl B R U kR R NGB B
MR H LT TAE RS M iR, N
SRl 5 S H 22 5 A O T I A Rt A, Sk
TOCHRTF B A TER Y TR R 225 U A
FHAR BT B 254 SRt % s XL i TR T
L3 5 ALk s, REMISR T IR T

1 EESmBZFTEMmARERE

BEE AT H 14BN TAE M E S KRR
RIH S E R R . 20 tHhad 70 FEAR, EH
NT IR S BRI R, RS R
ST SR T 2% T T KENTT. Sk
i, BESTHE WS TAERZ 2] 7 & =N
FORGE R, MR KR 1M BB W LLRE A 3
ANB : IWRRBEL. BB IR B
1.1 HEME

M 20 42 80 4EARE 21 i wIl], BEESIWH
2 BF VAN TAER AL 3 BT AR R, W
HEAR T BAE BT VR . 1980 4, B A 35
P B e 7 b M X R SO R X IR R, R R
VORHE A R AR B Y, RS E &5
(R 5 5 I AR 7 SOk 4k BB B, HESh T HRE S

SIAE b 5T BRI BRI B Bowt T H 14T 22 BEVEAY
WRYEAL G IV T A e s AETF R TT S, ES
i A F I B IF A 5. B, Kuuskraa® 45
IR E L HZ A B A e TR E R
LB PPN AR 5 Dickehuth 25 56 ] B4 3200 b [X
PEEA IR EE VAL, AR SR X RS
FERG T A b, #fe T I E B IE &t
PP . Dhir 2 U LTSI &L, B T A
JEZ ARV B B RRR AT E &5 a7k,
X A AR BT T H U 2 KU B T AT R
BT THF. B, EEREEESIFRBUE K
STV 75, ORI 2 3 0k i S8 23 Hb R0 2% e 2
ooy AT I B SO IR L 5, R TR
SIFRIE FEGEMRARE ., RET A DR
P = SO R SE bR oL, A& EAMEESIE &
GEVRAT A R S R, B E ST &5 R I R
NSRRI VPN TR AR PPN AR Y S AT TR .
1.2 MR

HEN 21 t&d, 2SI E 5N TR
TAERAG T R . MOSHE T T I 55 #r
HJRBR, B2 =R EMTFR, KGR T N
7 5 ERISE R, SEEL T 45414 . Bank 25
IREFC S, 2 AR H KR T 0T O o] 3t g 2
SMEFr=sa BENgm. REEZS 07k
TFRABTE 21 YIRS T LR, MHCHFFA
B E AR 2 S 2R R R A, TE#
TS, B K K e s, B g TIRESRIH
ZBEVEN TAE MR R U, ST TR AR H KU
PR AR U IR I H W SRARAS, PR RE TN
R 45 VP40 S5 07 T @S T 2 SIF R I H & 5T
Wik AT A A 1
1.3 RUMEE

2010 FFEZEA, REZSTH 2T 7 5T
TAE MR B B FIME GE 0 5 1 1 2 55 VP4 TAE A
o, X —Mr B e S ik — 0 R S
R T R, ORI T 45 R ge v
TR EAIH LUV TAE MO R E o A
J& B A [ 4 BE I 5E Vo0 BT, AH GBI FRAE IR B2
ST RFF AL b, S5 A A BUE R SIF R 0
HIRGRE, WITAMERE THZSTE S KN
g5k, FR, 2SI H S5 VRNt IE TR
NP R ) BARIR T, WAE 4 e R PR I R HE SR R



- 188 -

T 2022 FEEE 42 %

S 59 A U 02 T B0 6 5 T A
sz 1) Sander £5 UV 4 LI 28 53 R & B
R E, PR HIR 2 1 5 A0 22 5 2 B0 AN e X
Koty T BB IR IO 0 7o

2 RESIEZ5F TN XEITES

IR RS0 H S5 PRI T AR R R R
SHTATCAE H, BEEEES R IE, TH &5
W TAERI A 5 3 SOE P IRIFIAT] . A RERES
PR REIBNHMT B, 25 RE 33 EE = ST Kk kA )
REERME, A3 26 BN AH DG AR K BT 72 34T R G A 2
Rk, AR SCERTT B AL G b, DA R EE
SIE 5 VE B ST AR S5 AT R AT
IR it mr A EE 2R B T A, R E IR (CNKD
By T R EEE S E S5 AN AU
AT SC. B CNKI 2008 P, A 33 [ 452 <00
H BN 72 1R FE DIRE AN SCR 20 A ds i, A3 BT
FIR, RS S S G DU T B4 .

2.1 X#Eka R

DB DR SCHR = AR, S04 2R 21 1) SCHR I B3
Hifi. KUCER. BUFSCFSEEREH, MR
B 88 RAHRIL I, KET 43 Myl Hrb, #C
BN 10 RATIAE (RAAT) 5 ChEBE
R0 ROy ORI 5 R KR 5 T CBER i)
L REIRBCAR SE B 723 KR 4 T (R Do BRI =
BE= 0 H 2 BF VRN I TR T 2R B AE TRERHG
20 SE BT, WIRRIED AT BN L AR
SE A% O T 1 R 18, 30 7 48 452 5 T 6 1% A0k
W T

1 RESTELHPHHRMTIL TG

| RIE
CRARA LY 10
(A0 10
CHE B b 5T 5 R )
CREVR AR )
CHRETR 4R
HoAt 55

e b bk 88 R SCHR, MR ARIUH LB vFO U7 i
R 7T 1 AR s (R 56). E RS
PGS & T7E R 7, IBRIZEE PR . R IR T
REORBGIES ) SEVIIBGE (PR 3). Bty
B B 1D 4. Hbmr L, @A BARE B 2 AU

Wr BB 2 E A I I S % AR AE TR b 2 T
AHENE, HATRE BT RR T H 3558 RS 5
TR — " TR SCHRIEAT 1 5 R 5 S R
14 FSCHRBEAT 17 O7 R B IRD) ¢ 3 F SCEREEAT 1 F
AWARFA IR L= A viai 2 N 1 i B EPR I M- e o
AR I H &5 R R R BETT X
RSB LGRS, A 20 228 80 FEARHIRL 4]
WG, FENTIIERE T H SN AR, A
Rk 7 AR X BREFF N 21 thZidy], BRI
EESL, EREEMEMSE IR e N 2R
SIH AFFENTFT,  Eid SEEE SR TR
FEE RV T BRI EEE, Bt SRRt 1T SEK R
BEJe, SEVIHIRGE. Bl a L s 5 I8 A E VE
PR 2R O3 B8 R SR R I e 5| a3k B2 <00 H 250
R, PR T AFTT I M EE 5T K
JIgXTL, e TR 5 i, R
TLH 2 BN FTHEN TIRABTE
22 1EESH

ROCE R T 528 W ZAEI RE R . geit i
(K] 88 F & SCHLALH 189 A fk %, A SCEHART 3 1
e bk EL BRMAMAhEE, 2HkET 85,
Thi~ SRR KK 4RBILIEE 342 3 /IR
MIfEE 540 2 R SCHIMES 18 A7 s DU 1 RIIME
HH 160 . X — PR U] H AT GURE A 0 77 A
REERNERI BB, KIS (I O BT Rtk

L SCER TR R B, BRI E S5
AU LA AR ACHHEE . MK ESE 3 45 L)
SR AR iR K. BRIEZAh, R ZHMEE 2
IAFAE SRR ISR EER R, 2 UM S F
BRAZWEFUON E . 3R 2 R T AEAZ UK ST
10 (1R RSO DL A, Herp, “ Rtk HIRZI
Y A OE, RIS RS EAE M SRR, Y

*2 BRESMBZFTNHRIEELXXBRITE

ARIR JE B B IRAEZUE R SO R
8 10 ¥k 2000
7 13 % IR I 2008
5 13 AMzEDeE 2015
4 8 HRE 2009
4 X1 BE8 2015
4 Z=H 2001
3 fESE 2001
3 10 AR 2017
3 FEH 2013
3 il 2013




%6 10

YN R R S 20 R R e R RPN O] i 189 -

R EE RO S, 1T RS R, AR 2
ATE, EENASEMEESE S EE R, 2 N
A= B AR AR — B ST AL ) (A I TE] S AR A,
A G — Ll X B A AR

23 HHESH

UK S ST S ATE FE LA 72 52 00T H 2235 oF
A EARFE W o e Rios, FERR I
H A BE - 0 FEN U 2 T8 OO NGB A AF, SR
TR . e U T2 ZEE e e E A R (b
BN PAMBR A RTUEA A IR TR
TR A R m AT AR . KR AL
HBAR,  SBORHBE P AN T. BAk, 2 BOR SO
9 B — MU, HAR Wi FEN L AT LU 2 5 A SRR
B aERoyhEA RS RO, ez
SHERSUEAR . PR R E X TR O A R
TEAFSEEN K 15 DV 5 55 A SRR RSE T
RN N I F W8 ES)' % SUR L2 G RN
K. LA EFBOLRAR 2B 6 N EELA 5 28
=AEVERE RS E A AR P E
K AERD T PE ER RS R TR PR 7] S LA 5
SIS G AERE DY R SR B Y e Wk T e A PR 7]
TR RS PSR R A IRV A]
BRAGERARTEAM K AdbsO. PEA
i i = S Sl E i R ] == /A =1 I W P g
AR S AN VR B AT W] (R AR Sk

3 BRESMBZFEMAES SRttt

3.1 WEMMERE

BN R X S N E R DN B d I
ATV A, RIS, % ER TR m
(RIS TR AL, 38 T H S5t PR Tl = i AN A $2E
AR A B S e B, TR B I H Y
BANEE 1. HIUEE. DUEIREE. NS IREIERIES
J7E A WG LI G vEvH I H #5881 H 7,
8T B N RN E BL AT I . H Al
I IR < AV R IR S ST H 25 P I E T
3.2 EWHARGE

5L S mEA R, SEPIARGE R R K
IS B PEAL AL 2, AR B2 S0 H AN i YT
T H R R e, R AN e T A R ER . 20 1
40 90 AFAR, A I R SR AT 46 K FH S AL
BB XTI H BT RS LTV, BlanSE AR “A

MWAFPRRSI R WH H A = 55k
%\ BP A AR MR VY %, ERERTIES
GEvFA . SEVIARGE B S TR AR A A
W EL. KR5S T A E M, RIEX &
G = A I RS PEAS ,  SEIRAHMR R BV kTG
IR E MEREIERNE Y B, e AR 1Y
PRI SR AN E sz, R IR E 0
H BT E R 2, 52 S ABGELE IR Z S I H 25%
PO R o R EAEAR I, BRI E A GEVT
MRt 7R . X B W S R
A e — A R T AN B 5 SO, 15 H R
AR R ) S5 AR AR T B0 . AN e MR R 5 FE T A
A, PIUCEIE SRS E A5

33 HBEBE%AWE

KA £, 465 43 B S — PR DB 1K S B0 e
X7, AT 285 2577 0 R 5 PR 3ot
Z IR, AT ERAT A 7 s B B R S U
fliit. BAR @SN EE S Ihiz HEEER S
G A e e B, i, B s A PO K
B IE SRR H &S s S, 1
ZHFVE R bR R R IR -, BT T A AR sk
ST RIE 25 E LAY, I A B AN R PR
M AR X PEZE SR TR, N TIbKE
i FE X B 4 PR SO RL ) P R
34 EESTEMHEEEFZE

JE 2 S IUH 25 VP S 1 € B 5 AR
GEG TR B R T B 4 A VPR . S,
JE IR G T AEATT N AR T 52 20 1 5 1) LI (1) S 4 1)
Wit B2, RN B RN 2 A E IR, BT
B A E S H RN EEN, ST RIT0%
PR G B, R R SRAE A
WZE B VR IR IS TR, ULSRB B R BONIR
2, K sE YV Fe bR ek o e e AR Y, A SR
I H AT A VA . AT RO 2 S IR R, T
Sl E R AT ERT AR R AT RCE IR A . AN TFH
WAREETEZERTENZR A, & HEES
RRR R, K MR &R Bk, MBS R R R,
SHEZAS I E BTSN BN, ok E % PR
FHZ R € T VP HE BRI Fa bR AL R, 18
IR G VRN IS T VRAIAERE, XS 3ma X 2 S0
HiAT TP HLRE VI, MR & KR E RN, i
SE W FT X 2SI H B B 1 28 5 R s A AR UL
TFR AT



- 190 -

2022 5 42 &

3.5 AREFEITLE

WEBLEL e viik . SEVIIIRGE . HR B4 7tk
SE 5 E TEA S & 52 H AT <0 H 25 vEY

I 4 BROTVR, AR H S £ B A B H
Jride XEETHEN I B 5 5 A % B N5
FAARPLSR 00 LE BT R 3 B

®3 FARZLFFN A EERMRBRRIIELR

LB B i

SRS

B B BT E RS EVEMS ST

DB 92k, 78705 BB T H Rk
O3 B U 0 AN B S

FORPEAFREZ I H A

AT ERBANREN S
H, WS TSR

LR ISP AR 15
WARESE, JFilE AU

N PN |CNEa N
s @ﬁﬁ&%mﬁ*%ﬁw,%%ﬁﬁ,@ﬁﬁziiggamrmﬁ BT ZMA SR W8 X% E R
ARSI H AT S5 P ’ A BNELE A VPA ) 7 T
: e SEM B RS ST %t B 2 B B AR
i 5 o, SRS PUEXUNGRI A MR (L
BUT e st o e TR O MO TR TE, ok (%K, MR
" é%%@mﬁ o SRR s AR AT R IR K
, S 1R i o p

4 BREHETREEFER R

SN ZFEMRIBORERR L, REHRES
PRI 5 TR A 2 R, HES
PR R, HENHT IR R B P SR, 52
I L AR S U H 22 5 VRN BIE UL A AR R B4R T
A, WS A [R5 IE S S AR B PRy
BN TR S H 25 VR U AR R
SORFRINGOL, TR SIUH L5 v F O A 7T 35
SRR R EIR R, a8z H 2
DRV H I 7%, WO 4 AT T R = A H
LPFFI I TAR .

1) nssis e fE. WOCHRIE 70 B ik & 15 55 &
UK, BZSIHE 25 i SN U & 1 23
TROR B IR PR YE . SRR 223 s & 1,
ibREAREE R, AARIERCE, SISEZHM. &
Z5W7C, SRR AN B RO, 5 R R
JEAIUH e 28 75 B P AR IR e i AR SO R S8
Bl, NESEBEIUE Z AR, InsRmEAL. BB
AL AR, AREEFE A S, RS
ARSI BARHIE FULE AR P S B 1) A rh 3

2) SEE/VFM Tk AR S HE 25 A
THEAFAE— AL, Bl  fEbs A R A G —.
WINEZ I PPN RS SE . FESEPRR AT, B
LA BTN FR AR R XTI LA iR B, B
JE BRI H BB KR . A E T
RAERE R, W8S IH PE A 7 32 S P I b B e i
BRSO E, B2 AL 20575 B IH ISt s AT
RAE AR P X SR S 5%, Aaiiie®

TR, AT B2 e RS HF SRR PP RO . B,
A — P DA 5 3 R TN 45 SRAT 9 e, AT Atk
JHEHATIEIE. BEAN, BT 1 5T T A — L
Bl IR REAT R A H 2 5F VPO 58 2 (12 A
LB MM LI, DY S RS, P ITHE
(R 22 5F i F bR o 45 Ja B Z S0 H 22 57 AT
2% MG R at . MR RLaE . R W A FEREAT 45
BN

3) LZEFEIN IS, BRI % 5K
ZIESS/ R (=R TN R L I E N R R I I S = R E|
LTV MR — A B SRR R RS PRTE
fref, R EARYE I H 1S PRt e, R R ER AR A
¥, SAS R BEIEANR ZR Bk 1 T H SLIHT RIZe 55 DAY
B AR T H St FE T AT RO 5 R VR, b
AR, BT ARIE B U H AR ROIUH 18 X %
THEZ BT IRAR R B R AR R R TR AR
JESIPR AR — BUE ZEHOR, DR 1= < 30
H 28 55 1P BRI B s R 8T AR I 2 B PR A
TRE P, FE AR R R XA A I R,
—IBE R E T — N R, JREAT AP .

4) $REER U RETIN I AT FEVE . R
PR Z T R B EZWA T 3 PRI RS
HP= RETRIN R TT AU H 22 G PP i . BRT- 30254k
SR GORH Je R, 7 e T 7 2 B E A
24 i 2R REAT, WA SHNR I E R . AR
MRS R GE AN Z S HOR DISREG, PR SUKIEH
PLEE AN 23T, SEG REARILIFAE B2 2 UEHE 1 -
PRI, X R 2 0 B AT 4 AT B TN 2 AT A L
VAR, LB ORI H St A b A SRS BRI T U



%6

YN R R S 20 R R e R RPN O] i 191

/MU as iR EAh, TR0 T2 Xt
FEE WX KT S PR, SRZ AR AN
filt |2 264 AR XSRS H L5 . 518
AFRBR TR SITRER, a3 it
BN BUEE LS s KA T RETRIN R R SE 1, RPIRALE
JEAT0H AN A B

2 £ X W

(1182080, 3K, fEW, & . P ERZE ST RSB vFT
[3]. RARSF T, 2008, 28(3): 124-126.

PENG Xiangiang, ZHANG Baosheng, CHU Wangtao, et al. So-
cial benefit assessment on CBM development in China[J]. Natu-
ral Gas Industry, 2008, 28(3): 124-126.

[2]5KHEE . BZ ST RABITE ML S5 P AT IE [D]. 4R -
IR, 2017,

ZHANG Yongchang. Study on the risk formation mechanism and
assessment model of coalbed methane development[D]. Xuzhou:
China University of Mining and Technology, 2017.

[3 1 KUUSKRAAVA, ZE2 M . A BRARH R BR [J]. [H 4
SR , 1995, 7(6): 778-781.

KUUSKRAAVA, LI Hongmei. Global unconventional natural gas
resources[J]. Oil & Gas Prospecting Abroad, 1995, 7(6): 778-781.

(415K AR, @RE, 86 2T R AR RS R 3 (7).
FREEE A, 2009, 6(5): 11-13.

ZHANG Weidong, MENG Qingchun, WEI Wei. Prospect of
technology for exploration and development of CBM[J]. China
Coalbed Methane, 2009, 6(5): 11-13.

[5]1JONES A H, AHMED U, BUSH D D, et al. Methane production
characteristics for a deeply buried coalbed reservoir in the San
Juan Basin[C]//SPE Unconventional Gas Recovery Symposium.
Pittsburgh: SPE-12876-MS, 1984.

[ 6 ] DICKEHUTH D A, ADAMS M A, HAYOZ F P.Recovery eco-
nomics of coalbed methane and cost implications of pipeline
hookup[C]//SPE Eastern Regional Meeting. Washington, D.C.:
SPE-11251-MS, 1982.

[ 7] DHIR R, DERN R R, Jr, MAVOR M J. Economic and reserve
evaluation of coalbed methane reservoirs[J]. Journal of Petroleum
Technology, 1991, 43(12): 1424-1518.

[ 8 ] REEVES S R.A technical and economic evaluation of coalbed
methane production projects in the Bowen and Sydney Basins of
Australia[C]//Symposium on Coal Bed Methane—Research and
Development in Australia. Townsvillie: Advanced Resources In-
ternational, Inc., 1992: 53.

[9]1BANK G C, KUUSKRAA V A. The economics of Powder River
Basin coalbed methane development[R]. Arlington: Advanced
Resources International, Inc., 2006.

[10] Mk, 2255, L0 . JEZIH L3P N B 46 55 07 kT 7
(M. ARMI A IS H AR | 2001.

YANG Yongguo, QIN Yong, JIANG Bo. Study on theory and
method of coalbed methane project economy evaluation[M]. Xu-
zhou: China University of Mining and Technology Press, 2001.

(I K E, 25, k& JRIRGITIE RO A2 S0 H 2550
Y BRI [J]. SRR S R L 2001, 29(4): 19-21
YANG Yongguo, QIN Yong, ZHANG Dongming. Analytic hiearchy

process and its application in economic evaluation of coalbed meth-
ane project[J]. Coal Geology & Exploration, 2001, 29(4): 19-21.

[12] k&%, EATF, B R SUT R E L5 P 77k S5 1
DRERY (7], vh K24, 2004, 33(3): 314-317.
ZHANG Suian, WANG Zhuping, LI Yanhong. Economic evalu-
ation and prediction model for coalbed methane development[J].
Journal of China University of Mining & Technology, 2004,
33(3): 314-317.

[13] MARONGIU-PORCU M, AJAO O, DALAMARINIS P, et al. On
the economic optimization of the fracturing of coal seam reser-
voirs[C]//SPE Asia Pacific Oil and Gas Conference and Exhibi-
tion. Jakarta: SPE-165804-MS, 2013.

[14] SANDER R, CONNELL L D. A probabilistic assessment of en-
hanced coal mine methane drainage (ECMM) as a fugitive emis-
sion reduction strategy for open cut coal mines[J]. International
Journal of Coal Geology, 2014, 131: 288-303.

[15] MIXFR . il SRS VEN SR AR A PN I VAR (], =<
F5RIER | 2002, 9(4): 89-91.

LIU Xingbang. Preliminary research on the index and method of
economic evaluation for oil-gas exploration[J]. Petroleum Geolo-
gy and Recovery Efficiency, 2002, 9(4): 89-91.

[16] 25 . SR T8 R 22 7 3 1 22 ZE— il e X Pofr I 22 57 P
Mrep R D] dbst: s E MBS (b)), 2005.

LI Li. Application of real option in petroleum economic evalu-
ation of Ansai-Jing'an Block, Ordos Basin[D]. Beijing: China
University of Geosciences (Beijing), 2005.

(7R E, NGB . SCW AR VEAE RN EE Ll =58 ™ R vk 5
RIS (). PR, 2014, 26(4): 46-49.

SONG Yi, QIU Xinhua. The decision analysis of overseas off-
shore petroleum M & A by real options theory[J]. China Offshore
Oil and Gas, 2014, 26(4): 46-49.

(18] THIEZR , TKIESE , EJR, &6 . SRR B AR 2 < 0 H T
PR R (7). W ERRE R L 2011, 37(6): 27-30.

JI Xiaodong, ZHANG Liying, YANG Yufeng, et al. The evalua-
tion of real options model in coalbed methane project[J]. China
Coal, 2011, 37(6): 27-30.

[19] XS 8, XN . BTSSR J S22 U0 B 22 56 PP (3],
AL LA, 2013, 32(5): 3-4.

LIU Qingzhi, LIU Xiaojiao. Economic evaluation of coalbed
methane project based on real option[J]. Oil-GasField Surface
Engineering, 2013, 32(5): 3-4.

[20] BREAE . HeT DEA HIRZSETHEINM AU FE [D]. 480 - o
E LKA 2010.

CHEN Yuhua. Study on the coalbed methane economic evalua-
tion model based on DEA[D]. Xuzhou: China University of Min-
ing and Technology, 2010.

RIKFAE, kE, Pem . BTG S I E)Z ST R R
B ATANTIE S [0]. 22 A PR 2R | 2016, 12(5): 91-97.
ZHANG Yongchang, YANG Yongguo, LUO Jinhui. Study on
risk assessment of CBM development based on optimized com-
bination weighting[J]. Journal of Safety Science and Technology,
2016, 12(5): 91-97.

[22) #7K I, 2855 . BRZI0H U TN FR G B A B[],

PR 2R, 2004, 29(2): 254-256.
YANG Yongguo, QIN Yong. Study on system models of the coal-
bed methane project economy evaluation and its application[J].
Journal of China Coal Society, 2004, 29(2): 254-256.

[23] IVINAR . EdE.45 501 (DEA) BIAE U0 77 1 5 B i



192 - * %

2022 5 42 45

J¢ [D]. L : h ERFEEAR R, 2014,

SUN lJiasen. Research on cross efficiency of data envelopment
analysis(DEA): Theoretical method and application[D]. Hefei:
University of Science and Technology of China, 2014.

241 =5, HE, LRk . BESARGILRFEN—HR “=
A PR ST SR I LA ) R (0], R R AR
2016, 41(1): 14-23.

QIN Yong, SHEN Jian, SHEN Yulin. Joint mining compatibility
of superposed gas-bearing systems: A general geological problem
for extraction of three natural gases and deep CBM in coal se-

ries[J]. Journal of China Coal Society, 2016, 41(1): 14-23.

[25] J3FE, Tk I, AR bk . B RR RS ABF IR0 585 0],
FARSIERELF | 2018, 29(5): 743-753.
SU Jiachun, ZHANG Jinchuan, ZHU Weilin. Study on unconven-
tional natural gas economic evaluation[J]. Natural Gas Geosci-
ence, 2018, 29(5): 743-753.

EmERE AL 2022-06-07 ZwiE BR =)

OO OO OO OO

NAESRKEHER

1. BB

TUA SRV e S IR HEAE O P 280 T A b A i B 2 — A, %
TR R 2R A P RO A A BT REIA  (HAE H AT I S
Bt T, e R AR S B A A I AR N kB H A &
SIGKME, MELAH R IUA TP R B @RS EER . A5 IR
I AT B R, A T B S O SO A A, RS TR R 2
HETCVEAS BVELUT S 5 SR W IR HEAE A AT B3GR SCH% 7k
PERFNRANTR, HOINRLEEMI N I BURI 5, BRI RLAE A AL
SRR TT, I HOCHEE SR 4 s It A T e 5 S0 i IR
FEIIR . ez, #7 IR HER BT G /N, DG ] B35 K KAH Pl
M, I HIRHVIIAE R BIE . TRIE. EE. Bk &5
En RSN BE S IR FR R, 25 5 pRE S, B RN TUE SR i
PB4, /N R A AN BE R B A P B s B iRk . Ak,
AR B — PG A VA SR TR SR IR HE G vl 8 7 1%, Btk
SR RS R LR (BHEE . R4S KR BB 4G sk Ok
TEIEFE. SCHEFIIR . BRI SN DU ES) 10, g
Wi I . MR 155, S KPR I L RR 4 W I B AR E
HeRF IR R E 0 IR /T, e DU SR R RS T E b

2. 5%

SET IR, AR R FOR I SR R A 1 S e, %
PZ MR AT I A (1), LUB B & s S I
R IR & R A& (EUR) Z HI.

L4
y 7 v v v
ﬁﬁ%é ﬁﬁ?i wgwg #DFﬁ *?ﬁ

AT, AT, A AT

LRl

" R

FE

TF IR AL

—"

i RERL

wgamsE - —
1 BRHEHE SRR TR E
BAAPBRS « O A BRI FI [ BT, el

Wl 2260 1 S 80 B R AR R IRE PR, SRS AR
IR ORI R RN R ), ARG NIRRT AT g N TR

BRHERN S E B HE A

SRS R E T BRI RIAT CATF I, i 3448 O 48 P11 4 F H R 30 1)
MIEE MY EFR B T e KAk s @ L85 P& G 1A UK AR S 4%
FUERAEAR (PR FLIR A, B, 0
JHE TSR SORHEOL AR AL, DARD BRI PR A )y At SR R HE
I SRR, AT 2 TF Il 5 R He i R b i i g R s ©
FF 22 JE AR M S I R A S s A s, SRR R
@ FA R Z JE 0T BT, GERT MART
FERER T MIBIASRHE, ARYE 4 WA 255 3h a8 RIS ] i
JEERBE LSBT 2 A7 O P 0 RGER e S e AT
E365 28 ol | 0 R/ 2 ) e L ) e o A LY o= e ) |
T 24 7 ek o) P A M ) 1 A T RO A T, AT M el )
JERE AR IR BT B I AR S RE, S T 2 A S R S
BT IR, A Z ST AN IA B AR v 5 QWL IR
5, HBSIEFIMERTE.

3. YERFIRER

T VY Za 1t Jgaze T S X BT J 2 TS 4 SRR - 2
TREG R8I, KA RIRTUA SR 5 IR HE s A R E AR 47
SRR — CREOE 2 Ja, a3 = o i, RS ) 5
T SR R 6 4842 55 20% ~ 40%, HIHAE 7= F8 %
AR, TRIAI B EUR B F . G580 N, 2T A B 0% i 2 L
Wy e s B R, R DU ) S B R 8 Hi S
HORBEF LR (K 2),

B B

® W€ R E

R

B2 %REAEFHES

(KBE: M A ARIF KA R A A, E-mail
1430355892@qq.com  HFARLH T4 EET® wiE BYES)





