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0.68—3.01 4.4

Backman (FEAER) 10%HCI-5%HF 2 [41]
0.99—1.4 1.4
3.01—5.84 1.9

Leyte (FEHTE) 10%HCl-5%HF 3 0.68—1.77 26 [42].[43]

1.52—10.8 7.1

Tiwi (FEHEE) HCI-HF 1 2.52—11.34 2.6 [41]

Mindanao(FEFE2) 10%HCl-5%HF 1 esl] — [44]

Salak (E[JEEJE TG HCI-HF 1 47—12.1 2.6 [45]
1.6—7.6 4.8
1.4—8.6 6.1

Berlin(FE/RFLZ) 10%HCl-5%HF 5 0.2—1.98 9.9 [46]
0.9—3.4 3.8
1.65—4.67 2.8
. 0.8—2.0 25

Las Tres Virgenes (55 P&} ) 10%HCI-5%HF 2 [38]
1237 3.1

Los Azufres (25 P4+ ) 10%HCI-5%HF 1 3.3—9.1 2.8 [47]
1154 4.9
4—25 6.3

Larderello (7&K F]) HCI-HF 4 (48]
1.5-18 12
11—54 4.9
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10° L/m) A0 B, 98 35 M 1T DL IK 3 d o 1 o3 FL IR A
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RIS AR SO L
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TAEHT THEE  TAEAT TAEE

7.5%HCl 8.05

AWI 8-7 3.8 9.7 42 9.8
5%HF 16.11
7.5%HCl 10.74

AWI 10-3 4.4 8.0 3.6 8.0
5%HF 21.48
15%HC1 10.74

AWI 11-6RD 1.5 6.8 0 3.6
99%HF 21.48
15%HCl 10.74

B RIRAE AWL 11-6RD 0 6.8 6.8 3.6 3.6
9% HF 21.48
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Los Humeros #1 #4419 3 1 H-JF R 4L, 45 3% W os
JRRZEVR I T 7%,
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IR EB I A 7= X L PRR HWRUAR AT 32 3
FEEERIR , LR AL H AR 25 SR A 4 e A —
AACRESOIR PR ES G o X BEFHTE R AL S5 ™ 1
HBERIN, S KAk B 540% (2 479)
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J AR BE TR AL IEASRE B = it )2 8 v 8 435 R a1 A
HIEIE , R I 5002 R IR L B M LA AR AR
TERIFERE, BV BHE T Los Azufres Hu#R [H P4 g
TS AZ-47D S0t TR RS %I T 2010 4F
6 H 56 T, IR B 1520 m, JFICIR B 218C, W5 R
M 960 m IR IR AFAE S B B, TR AR
T BR, BLAE Sy s ARk 0 AT e = A A
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AZ-7 1992 2000 [l BT 850 13

AZ-9AD 2003 2005 I EFT 68 174

AZ-8 1988 2005 [l BT 410 128

AZ-56R 2002 2006 A AT 70 367

AZ-52 1987 2008 MG LA 170 143

AZ-68D 2006 2008 I SN 64 540

AZ-51 1986 2010 I A 42 147
H O R TRAL, a2 DLSEI R Ak iE E e e
FEELO t-h'-kPa™', 55 i M P H LA A L 22 B 4 ERT B
Ko 20104F 10 A 2K H 10%HCI-5%HF JT J& it )2 1R 0 -
M HER AR AR P | ?

16 LAY BT B K TR J1 4 4880 kPa, 15 ool i
SRR R TPtk F e, BB BAUE 2 sooof Mo {os &
We s 1860 kPa, DA ZU4E DT P 15 EBpRIZARIE 2 200f 125 3
i (] 45) . ZERR IR AL 26 d )5, I 111 7895 i 26 EZZ 1o
Ch SRR RS b B T 500% , 3 1R ) wol —%ﬂ 133
R T 845, ) S
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21.3 FERESHIEH B i/ min

5% /R BLZ A T Hr SE PGB, S I A M o i
FB B X H S PR LA B B A H 2 )
18, e SR BT BT F AT T % (90 7, 2000 B VIMISS G AR T HU AR R ACR
—20104E BRI L3 44 KB s R 45 P 200047 51 2010, RSB AR AR 1L
s R . Z W FA ) P47 T 40 L1k [l ha = 60 MWe [ & Hi 1= 1 756 kg/s {1 A fiE 11 BRI &
AR S5 R RS OB R B i Ak e (RS

K4 AZ-47D i B s ) AR 1k i 2k

#£5  BERELZ 2000—2010 45 15 H 8 e 4l

ik a2 TR ATy JR25 B RAR it/ (kges™) ST FHTR (1) 25 284
TR-14,TRIC 2000 ENISIE LA 61 PR 7.5:1.5
TR-7,TR11A 2004 ] i 53 PR 10:5

TRI1A 2006 HE S JFa 43 A2 6% (RPHF)

TR17A 2008 [l 0 5.4 TR 5% (RPHF)

AH-35B 2009 [l Hr 50 AR 6% (RPHF)

72 :RPHF, 3& 22 84 B A SRR

22 WMEREAMELTRA (COy),, i LUJT i £ BN A K s U A = A

FURTEE X IR A R BOE T U EZA 28 N ERN A =A™, )2 R AL — e il g ik
(1T m W HCLR AL BOR  BRIRER A 2 1 B HCL, I B2 8 oy ¥ o R O iR, 8 At — 8 (A AR
FBH W) L ST AT (CaCO,) F A =5 A1 (MgCa (WBRIRER A BT it B2 (1 R R IR B D SRRV T 4%
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AU AN A AR BRI 22 57 T A A 52
FIRZ RN R H L . XT3 BT R 1 R
ML R G, H BT DR S M T A S B T 2
KB FRAC T R AT 2 A A 88T B,
EE H AR T 2 IR 2 M 2EAE I R TR
AE 7 1 2848,

KI5 Sica i A il AR A Bl U

221 {EEMHE

AR R E s TR 2K kT,
TR TEFEJC A M X B by T A b, 3 B Y b i 2
F Al 72 A 28 B, R 43 T 1 © iR A7 R A R 42
FEhE il B FEERR A 7.5%~20% 1 HCL, LA K /&
1) R R TRVE MR & o 2013 4F, % 7 b 14 1
AR AL AL HRAS R R HCLER k] L i 3 ek
SR AR A i 2 M AT 1 7 R L S e Rk 1) AR
F2 AL AR R R R VR R, LR — kR Ak
PR fe A, T B S 1 R AR AN T ik 8 T B AR
A, BUEIA R R R L o T BUb I fE
IR Ak, 3 18 B 3 o R Ak BRI BR T B A A
Sl AN S O N Y a by Nwi [N R/ 1) L B
222 TEHHMMHA

Alagehir #i 4 H AV F £ B HVGER, iR 6 A
Phig 2, BT BB R B 2 A R L O e
REAR T 000, 2 AN DA 3% 21 45035 3 AR 1k
FREHE A 8 18%HCL, % i 2 TF J R 1k ik 18
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Application of geothermal reservoir modification technologies
and prospective

YUAN Ruoxi', MA Feng", ZHANG Wei', ZHU Xi', LU Chuan', ZHANG Hanxiong', YU Mingxiao', LI Chutong®
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Rock Exploration and Development, Ministry of Natural Resources,Chinese Academy of Geological Sciences,
Shijiazhuang 050061, China

2. College of Geosciences,China University of Petroleum (Beijing), Beijing 102249, China

Abstract The reservoir modification technology is an effective means to improve the development capacity of deep thermal
reservoirs. It increases the heat transfer capacity between the rock and the fluid by increasing the permeability of the thermal
reservoir, maximizing the exploitation of the thermal energy in the rock. This paper reviews the development history and the
production enhancement principle of the acidification technology in reservoir modification technologies, compares the relevant
cases and researches of the acidification production enhancement carried out in the canonical geothermal fields abroad, as well
as the commonly used acidic chemical stimulants and the production enhancement effects. By analyzing the experience and the
lessons learned from the reservoir modification abroad, some guidance is provided for the modification of deep carbonate thermal
reservoirs t in China.

Keywords fracture acidizing; matrix acidizing; carbonates; sandstone; reservoir modification
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