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Establishment of geothermal field and development model of
geothermal system in central uplift belt of Dongying Sag

7ZHU Tiejun

(New Energy Development Center ,Shengli Oilfield Company ,SINOPEC , Dongying City ,Shandong Province 257001, China )

Abstract: It is difficult to establish a geothermal field for geothermal energy development in the central uplift belt of a gra-
ben basin. In this paper, the geothermal field is established through wellbore thermometry as well as Si0,, K-Mg, and Na—
K geothermometers to identify the controlling factors of its distribution and clarify its development model. The results show
that Es,—Q in the central uplift belt of Dongying Sag can be divided into the surface variable temperature zone , the first ther-
mal warming and thermal insulation zone, the second thermal warming and thermal insulation zone, the third thermal warm-
ing and thermal insulation zone. Geotemperature is calculated with Si0,, K-Mg, and Na—K geothermometers. Based on the
geological research in stratigraphic correlation, structure, reservoirs and well logging in the study area, six sand formations
are divided vertically and the geological model of the temperature field is established with the temperature measurements
and laboratory data. It is found that the geothermal gradient is dominated by the plastic materials at the bottom of the cen-
tral uplift belt, the patterns of main faults, lithology, stratigraphic horizon and thickness ratios of sand/mud. A geothermal
system development model of the central uplift belt that consist with a thermal expansion zone, a high temperature fracture
zone, a high temperature compact zone, a medium temperature compact zone, a medium temperature hot-water zone, a low
temperature hot—water zone and a seal zone is introduced according to the geothermal genesis and development characteris-
tics, temperature , and water yield.Besides, the genesis of geothermal system is analyzed from heat sources, cap rocks, ther-
mal reservoirs, heat flow channels, and sealing.

Key words: central uplift belt; geothermal field ; SiO, geothermometer; controlling factor; geothermal development model

Wi H . 2020-10-15,
VEF TR AR (1977—) 33 INARACE N W TR, NS RT RE IR & N 5 16T 99 . E-mail : zhutj77@163.com.,
ST H A S AT R RIS T i 2L AR R R U0 I SO JR BT F AR BIF ST (P19010) o



H28% H2H

RERTE AR E MG rh R ks il 7 S B R R e R AR 69+

HBFATEIEUR 4 BT RO S (0 T A B, AT T
PANREZ I8 /T =2 SN O W s VR ) s e e e R R
PLoe R A=l o BRI T DA i r il <
DI ESK BPIR DL, AL REDRZE A4, 5 REIRLAE , S B
FEELR

i B 380 I3 A 8 98 5 23 14 VY e S R IR G s
fedtii s LA ENHHAENES B, HE) 71
U 2806 R U A0 4 $01 AT I S S D o ik
1 R AR R A B B, DURR T LR R RS
T ER RE G RS T
A T s BT FE B, S8 S5 58 L T B BH 39 B S 488
DCH BT PRPEAN S e DXAIFSE ™ | Ll AR A8 s BT
TS SF RIS T R 4 Y AR
GV TP SEH AR o (ELJE B BH 380 B b 0 7 1 23
A 5% 3 Z2 TR N 2 AR, AN [ J2 A7 P i il 7 o A
SR RO AR T I e B M T 3 R A 1k S
FCHE T N AN BT, il 29 Tz IT RN 2
R P GRT D0 TR 725 L S0, 3 FAR A B0 BE M HA R R
A b AR e A5 T 1 A S A 5 DX R 1] A 1]
oA, OH IR A Pl N R RO R ek &
R, U IZ X — 20 1 MO T 4 B85 St

1 HufihiEdd

AIF 58 XA T FH 340 8 2R 35 TV o e B ke 4 v
AREBCE D) Z XA EALE T = MM DU, TP 4 &
B KRBV DU, WM AR PR 4 SRS, 5525
JER, JE R . — Mo 3Ag 3 B0 A fe 7 B
R AR = B PR A 32 B A AR R B M AR —
Bro AREARAEICE I B R A T B
YA 43 A, JREFE R T 100 m, MG vhoc 0 AR B K,
KRS b DX D 5 A FL IR R 209%0~30% . F1) H #A
it 18 B BH 38 B Ed—Ng b #0985 2 4 419.18 %
o 5% FE o

1 % 32

ST g LE -y W
LT A

< B
.S T R [ S G

g B E-lwewan [O]erx

1 FEMPAAER
Fig.1  Structural division in Dongying Sag
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Fig.2 Temperature zones in Well X9
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Table3 Calculation of geotemperature by K-Mg and Na—K
geothermometers around central uplift belt

. EHAA o

e I(W'; ’f‘f K ?.;iiﬁ K/Na Zggj-ﬁ

m m Me o) HR(C)
F11 31649 3170.8 869.85 127.37 0.0179 124.37
X651 11952 1198.3 4.45 58.39 0.003 3 55.39
X653 14555 1457 10.07 67.47 0.004 3 64.47
Y71 13204 1336.2 6.77 62.99 0.003 8 59.99
Y72 1303.2 13058 6.28 62.16 0.003 7 59.16
Y75 1200.6 1208.6 4.56 58.66 0.003 3 55.66
Y78 1088.2 1090.2 3.13 54.62 0.003 0 51.62
Y451 1336 1340 6.98 63.33 0.003 8 60.33
Y452 14349 1438 9.47 66.78  0.004 2 63.78
Q6 12712 1274.8 5.68 61.06 0.003 6 58.06
H8 1142.6 11514 3.78 56.65 0.0031 53.65

U =B M B T B R A B 1, A
JERER, POk, R R T — Brle s, ik
e HU IR A R /N 5 i L DX 0 A T v e B Y
W SRR BT 21X, Hhy T 07 2K, e il DX 73 A T AR
R, B RO M TR e, o el R | i
Ak



.72.

20214F3 A

] ot O e E-80-J%imekco) [t ] #uikfkisiri
B3 FEMERREEFFMEESE

Fig.3  Local geotemperature profile of central uplift

belt in Dongying Sag
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Fig.4 Relationship between geothermal gradient and zones
of medium—shallow thermal reservoirs

in central uplift belt of Dongying Sag
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Fig.5 Geothermal gradient distribution in medium—-shallow
zones of central uplift belt in Dongying Sag
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Fig.7 Geothermal development model of Central Uplift in Dongying Sag
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