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Fig.1 Conceptual model of the tertiary geothermal reservoirs

1.3 HE2HNHE

FREAP T Z2RXBMM4IRNENR 20 F; RNBEL
5. 20L/s( Bl 1 728m’/d) o FHFL¥AR: HATHI Y
#%0.795m OR7TH ., BERE: REHE R H LW
¥R 4.779m/d, IS AA R R, FELWEKE 7.80/d . FE
HERERATNRERERME [ x 10 "m/se &
MK ER . AEHAER HH0.24x °m'.
WA H R, R 4.22x ‘! (BEABKLBEN
1.0x10'm s EKEREE - REAKZKFHEE 140m.
AT HE 120m, L. TRKZ(RSE)ER: L
Rk EBACEA S TEHREEE 400m, T R ##H
A FERIEE 630m,

WMIFRAER ¢ < [(6)« S/10K; (7)) + S5/
10K7 18, #E-SK MERE R L, bk K K" 5 B
TRAEMNBERE(w). .0 V23 HE. THRKE
MR (m); Ss' . S 318 £ VT BRK 2 i b S 6 K
A¥(m"), MACHEOHESNRALXHE,
B8+ =567 431268 4, M It AR ER—MRE 20 ~

30 4, =T s, =%-H@ﬁ)iﬁﬁ?$ﬁ%&

1.4 HBEER
RMAMAAL A SERANSKERETF
FKkEWESRATRENELH TREASERWA
MEAEKRSHEXRML(E 2.8 3), F A&
RITHE IR 20 F AW B AKBEE 150m 6 KR, HH
BT 160km’ BEAMBAABAMXEHMBRKE,
WAL BRKEEHHMXAME (B 4.B5), A
EHBEMFIOITERRER OB LKE,

1.00E-02

1.00E-03 e

1.00E-04

il
I
1

By ik & (m3/s.m)

1.00E-05

il

1.00E-06

1 100

10
F R (km)

M2 tERARNE KRS HFEXRELE
Fig.2 Relationship between speciffic well discharge and well
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Table 1 Calculation of the exploitable resources of geothermal
fluids with the method of the greatest allowable drawdown

B ARKET EEMHR BHEMRY

FHE
L )' kBN RAEN B Qo TIRAEN
" " (x108m’) (x10°mw’) (x107'%]) (x10°1)

HEA 4 10  0.0843 0.843 1.02 3.48
REH 4 10  0.0931 0.931 1.29 4.41
&it 20 0.1774 1.774 2.31 7.89
2 BREAHSHE
21 HAERFEH

BRI BB F R E I, EF F BB 5%

KPR B K (2 B KAPPA /A " ) Saphir 3K
)5+ RE Ry (B B S AT L R B AR
FToRAI2H BRI AR, MAFRRE SR X
FHMAFAMNENERMRNEEPHN—F, hE
UE I K m £ 4 K HE o, R 4T 10 49 A B 4E W R K
HENGARE, SENERBELTRINTSH.
WMo BB k- h/p (107 pm’ *m/mPa-s) R E k/p (1077
pm’/mPa-s) JERERB k- (10 um’ - m) HHB B X
QO pn®) (AT E B ERE) HHMTFRE C
(m’/kPa) SRR p(n’/s) ABKAR L, A L,
(m) WA R(m) RERW S, F. HEERAMH.
RS AT SRR RS T AR RE

A AR B AR # 47 ROK R, BRI R AR F
REEM—MFL, FRANSEORES @&, it
FBMTF

(DFERKFH BT R K BB MK 6, Kk T
REENHRETALKE L, KOt T HENHE
EYHBRESS . FETHE T Rl 8K 4 (B KAL)
EEENEE R I TR EE i - 3::i g 3 S
KRR E R, B Y EBRE 2 A 3 2 H KAt
BB THKERE RS

Q)AMMENKEEL KRR ERE, X F
WEAKG, EHHEHTERSMBENIKE L R
HTREBE.

(3)& YK FE MR Y, 38 1 1 1 #0054 1 B
o

(4)BAFATE ) BOtR S BE W2 i R & R i
Baath. BEYHITHNEQE EKNERE
BOKKIWE KOERRB KMEE K RIE
Hr%,

= AR oK

(D) FTT R HLETE 5% 9 S2 W) /) s 5 95 %4, b 4741
KHE MEED—BE BEREXRAE,

(2) 480 00 38 B 6 ) S R i 3F B A A B 3 TR
F B HATHLA .

GIREFRKUIBHEENKERLE EXMERE
I X % 4 T 4%

(OFFAHELHMETRBRDEIB RE =R
B EBERE REERR FAMEREE.

G)EREHRT KN ERBBEXTARBER
BRABBERBGTE KRR, Kk RBEACREMH
BEWMSHITH
2.2 R



. 76 - KX B R

2005 FFB 1

SF—MHEHARERYELMEKER, PR
B — O H R e, F R I ) BEm 8) 2 4k, Kk b
A3, HREhBE MR ERBEMAFLAEAT
MBZEMTENR, INE 6 fin. 3 T EREH &
HERMEEATER,

S RCER[S], X X I BEAT T B3 b R
MERE.

r./

FRENE| SEHNBR | BEBEHR

> 1 (h)

6 FIEREPER B XL R
Fig.6 The variation curve of the flow

pressure of well bottom and time

Xt F—AH R A e B e AR, P sk — DO oK
HURERBREE =N, YRHBERHREI S0 E
EREENEZSERTAN BRI RSaLIERRE
ABBEN B, R E A S HXRTHETARS:

VB, B, -t
$S, - H -+ C - 1%
4.24 x 107 - q,p. * B,

P, =P, -

AF:P,—LURERBETHYHFRRSEN
(MPa) ;

P—RIf 2 K 1 (MPa) 5

g~ K ERE(m'/d);

w,——H 2 RMET KEIKE B (MPa-s) ;

B,— HEFHTKHERAR, TEKE;

K WEERBEE(um’);

H—wREEHEE (n);

C— AR B EHRB(MPa™");
oK H B LS E 12 (m);
HAKHFHHIEER (m);

S— RERY, XEARE;

t—FF A 7wt E] (h) ;

w— it A B0 T R A

$— R (% )5

p— M HL B A% (MPa/h);

E—®HsEH S5 EEE X R AHE R

HQORXREFL , HEARSIES P, SHRAE
FERtEl s BRI KR,
MEREREBBEHBRENTRIERTNELRE

IR B, EREEARIE (3) B K 3 58 H ¥ K 3t R
B, MRERRERH BRGNS0 2 B R 2

re

r"l

& KRE B,
. HEEHHEEHARMT
X [log: - 0.326 + 0.435 x §,] (» v . 4.167 x 107 + g, )
B C
N _ Wg, B, -t
Y Bt ~w-c -~ K N —— R R R (')
P p 4.24 x 10°% q.u. * B, qw—’ﬂ*#iiﬁiﬁo
P= T K- H X 2.3 HHEZER
[log = - 0.326 + 0.435 x S,] (l)gﬁ;#ﬂﬁﬁﬁi"Lﬁ/i \ ‘
T BEX R, H.R, HFHETHHKRERXARER
AR (DA RN $ K RERS FEIHE A 25 R RS VER T i & B
P,=E -p () wEERRLE 2.
®2 MAEMBRTRAHER
Table 2 Calculation of geothermal reserve of a single well with the method of pressure-reduced curves
H 3 B, o C, 8 0. N HERK
#e B
(m) (%) (MPa-s) (MPa™ ') ( MPa/h) (m’fh)  (x10°m*) R?
Ry Ed 28.5 30 1.104 1.86 9.0819x10°* 0.0018 84.6 215.72 0.9781
R, Ng 38.0 30 1.104 0.64 8.7019x 104 0.0007 70.0 478.86 0.9712
C(QBEHMBEARITE Q. = N - (¢, -1t) - Cv (4)

HE2FERTHRKAWEHERBRER,
A (O)RNBRERAR,

A :Q, —HI/KHAHMHE;
Co—HERHEFEREJ/ (0’ C)];




2005 £ 1 #

K SCHE R T2 - 77 -

t 1 F AR,

HEEH AR ST, SR 199 (&)
TR R R R K ERABRBRRAMASTE D
WEARHESE , B 1kg ARHEMEMY IR N 29.31M), LR
BHHABITHSER AL 3.

£3 AA#EERINERE
Table 3 Calculation of geothermal resources
in thermal water wells

48 N Cv .oy Qu  HERGRRER
(x100x’) [W/(’-C)] () (C) (x10“]) (v

R, 215.72 2.9x 10° 60 14.1 2.872 9 797

R, 478.86 2.9x10° 55 14.1 5.680 19 378

A 694.58 8.552 29 175
Q)M Xk R AR KMAE

FARHBBERE CRF R ER L 4
HeRMmRMAR, MENBBXKAFRERELITH
FIFE AT A KRG E 2 K 160k’ 5 Bl N B A 6%
B2 I M AN 478.86 x 10°m’; R B4 N 215.72 x
10°m’, AR OB RIRME A0 0.0568 x 10" ]; R B4
3 0.02872 x 10" ],

3 &iF
FAREE 2 X POKRRESBHST TIHHE, T

BB K 144.26x 10°m’ , B R AFREHEEITE M RK
MTRFEFEREAEBETENAKFRELEN 1.23%;
A (EREM L) ITEMMK TR ERR & SRR
B 0.48% , MIEE P IME R IF R 8 KK X R
BREENHMRAR, BRAERDEREEZTRRRE
HERBRE 1% ~5%, BT, Fl K iR
HHITEROK TR ERBER NG H, WA F 94
BHBERBEIRT ERSLFHEAREKZME TR T L
wIEA,

B XMk

(1] k¥ ERAH BB, %5 Mt TREMIR].
FELAREHT TR B ,2003.

2] HA4,%BE. %5 BT KA%EIM] AR HEH
K4t ,1986.

(3] 2BAF*HEBZAESHAZE X THRARHEAR
2R HE BOR A9 E A (R & (1996151 5)(R].19%.

(4] BRBFE Edtsph(M] . JER RBl# R, 1988.

[5] BT mESBEIBTEFEM] A . amIT
f 4t ,1979.

The calculation of exploitable resources in the

layered-geothermal reservoirs of sedimentary basin

ZHANG Zhong-xiang' , HAN Jian-jiang' ,XU Jian’ , GENG Dong-qing’ , LI Chang-suo' ,LIU Guo-ai'
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Abstract: A project on the evaluation of geothermal resources in the city of Dongying, Shandong Province, was

carried out to calculate the exploitable water resources of in the Tertiary geothermal reservoirs. The method of the

greatest allowable drawdown and the method of modern well-testing analyses were employed in this study, which

are expected to be widely used in studies of sandstone geothermal reservoirs of sedimentary basin.
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