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A Study on Feasibility of Hydraulic Fracturing with Evaluation of Yield
Variance by Rock Types

Jin-Hoon Kim -+ Hyoung-Soo Kim* + Heejun Suk
Korea Water Resources Corporation, Korea Institute of Water and Environment

ABSTRACT

Hydraulic fracturing is guaranteed to create or enlarge fracture, so the hydraulically created fracture acts as a conduit in the
rock, allowing the groundwater to flow more freely through the fracture system. In a recent study, it showed that 12 wells
where hydraulic fracturing was performed increased well production. However, it was estimated not to present
representation by rock type due to not enough wells. Therefore, this study was performed to clarify the application of
hydraulic fracturing at 19 water wells. Rocks were divided into igneous rocks (9 sites), metamorphic rocks (4 sites), and
sedimentary rocks (6 sites) to evaluate representative features. As a result, the average of well yield increases 93.4% in the
igneous rocks, 103% in the metamorphic rocks, and 42.2% in the sedimentary rocks. Accordingly, hydraulic fracturing
presented in this study provides an effective method for increasing well production

Key word : Hydraulic fracturing, Well production increase
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Fig. 1. Typical stress test, pump-in/shut-down.
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Table 1. Description of 19 test wells

13

Pumping rate

T . . .
est Well Location Geological Unit (m/d) Remark
108.9 *HFo] A

G-1 Yusung, Deajeon Jurassic coarse two-mica granite 139.8 HFo] %~
+28.4% w58

108.5 HFe)A

1W-4 Hongchun, Gangwon Jurassic Deabo Granite 108.5 HEo|F
0% ik

30.0 HFo] A

0-9 Pochun, Gyeonggi Medium-Coarse Granite 30.8 HFe] 3%
+2.3% wHalg

18.0 HFe] A

0-6 Pochun, Gyeonggi Medium-Coarse Granite 204 HFo) ¥
+13.3% 3-8

116 HFe]A

O-7a Pochun, Gyeonggi Medium-Coarse Granite 28.8 HFo)%&
+148.3% w318

12.5 HFo|#

0O-10 Pochun, Gyeonggi Medium-Coarse Granite 11.4 HFol %
-8.8% 3l

10.7 HFo]A

MW-7 Pochun, Gyeonggi Medium-Coarse Granite 109 HFe] %
+1.9% w3}

30.5 HFo|A

KYS-1 Yusung, Deajeon Two-mica Granite 40.0 HFeo] %
+31.1% w3lg

60.7 HFo |-

KYS-2 Yusung, Deajeon Two-mica Granite 79.0 HFol &
+30.2% W 3E

77.0 HFe) A

GW-1 Gyeyang, Inchun Biotite Gneiss 62.2 HFo] %
-19.2% W 3le

28.0 HFe]A

KPD-1 Hanam, Gyeonggi Biotite Banded Gniess 28.0 HFol &
0% e

110.0 HFe]A

KRW-1 Boryeong, Chungnam Porphyroblastic Gniess 1119 HFe) %
+1.3% w3lg

108.6 HFo] A

KRW-2 Boryeong, Chungnam Porphyroblastic Gniess 110.8 HFel ¥
+1.6% wshe

40.0 HFe)A

KYC-11 Yeongcheon, Gyeongbuk Cheayaksan Porphynite Layer 40.0 HFo] %
0% kil sia

11.0 HFe)A

KJD-1 Jindo, Jeonnam Lithic Tuff 30.0 HFol &
+172.7% ¥ 3-8

40.0 HFe]A

KYC-3 Yeongcheon, Gyeongbuk (Sl}?iirllza;in;agt?;n) 40.0 HFe) &
0% ey
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Table 1. continued
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x
1%
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e

) Hasandong Layer 30.0 HF°]7$_‘1

KCG-1 chilgok, Gyeongbuk (Kyungsangnu Formation, 30.0 HFo) %
Nakdong Formation) 0% ks

Hasandong Layer 28.0 HFo]A

KCG-2 chilgok, Gyeongbuk (Kyungsangnu Formation, 292 HFo] %
Nakdong Formation) +4.3% W g

40.0 : HFel &

KYA-1 Yeongam, Jeonnam Welded Tuff 40.0 HFo] 3
0% EE

* HF: Hydraulic Fracturing

A ok, FAHF S A els, WET ) A9 4
M) 137) A 19704:9) 9-BollA Qg5 A8
& ANsgnt 2t A B 9%, FEADES)
AEE, g4d A8 24 B A S
& A3 ol oFFR Liro] Table 101 LR
it

N

3.2. Setupl AE
ARG E Bl A, ALEE 58 RARIA
o} 283 oy AT FERE}] Al 9], ui
o] Azl Ayl A9 JhsH Y golAd
& gotaict. Ela A9 @FzAlelA Alold A
A #7 2 A E 5799

ooff

S %

&S ANBI FRT) 2 oo AW SitEL, ¥}

Aohel B2, F ohrel RIS Helska 2]

o] &F 24 AR5 T3P S8l vl AES T
slo] W, FEl, 291 ARATE ARSI
ok oA AP o8 3 (PLS-2033HP, LG Seoul,
Korea)$t Hermit2000(In-Situ Inc, Fort Collins, COY&

ol 83lo] HAlEHATY. Azte) dPAYoNNG FrFe B

Table 2. Hydraulic fracturing devices

Ao] Aeholl wet 11~110 m/dE 9] A S AAS}
Th(Table 1). LT Aol ARSE Fhae AlY 2
oA FrSt Aslre) A BN Fd HEgE
FAETZ o) 8sAY G ATt fle Helxle
B3l 2 24 3RLE G4 A% F ARESIGIH 9AE
el A1 A, Eeiel, 1elal go|2E AE
3 & AAS Ho 4= (400~500 kg/em?)OE 2~38] b
Bl 847 p55 AA SRS S AR w7t
3Tt QEdgol AE PSS Table 29F 2Tt

EE FHVF g3d Tl FUl TvAESS Sl A
o] = Rxgiel] HAE JAsia QgAY o
o] 400~500 kg/em’H== s1gict. Fxto] ghaw F 7}
& Hxs JEATIT Al 1FGTEel 40-50 kg/em?]
dEoF 12} 7IkS ArlEisich. s JiE 4 9l
AEZ FEIN o] Bo) ¥ tgole Y
sl 222 FUAE AA)RL oldls 1xkRch
o ofo] Bo] Y 4 URS 8] A FUH
A3l 60~70 kg/em R 2%} 719kS AANEAT)
si7F dofd £ e TRUERE Bwrt e Eol
B wj7hA] Fuel Y B AASIch A7 9
A Akt FAold e B3l T AT TR
A Yoe B85 §E3AAT Al 15l AR AT

e

4 52 2 do

w7

Equipments

Options

High-pressure Injection Pump

Packer extention pump (Manual hydraulic pressure type)
Frac-Packer™ (Tension Packer PK-4075)

Hydraulic pressure Hose (High pressure type)

Frac-pipe ’

Hydraulic Pressure Winch

Submergible Pump

Borehole TV

140 bar, 350 L/min,
Maximum 700 bar

7.5"0D, 8"-8.75" water well type (700bar) 5.5"0D, 6"-6.75" water well

1/4"x10 m

SS drill pipe 1.5%3 m
1.3 ton, /4" cable
2Hp

Geovision™
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Fig. 2. Change of injection pressure in igneous rocks.
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Fig. 3. Change of injection pressure during hydraulic fracturing in
igneous rocks.
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Fig. 4. Change of injection pressure during hydraulic fracturing
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Fig. 5. Change of injection pressure during hydraulic fracturing
in sedimentary rocks.
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Table 3. Hydraulic physical parameters of test wells

Specific capacity Transmissivity

Test Well (m¥d) (m¥/d) Storativity Remark
12.9 16.8 24E-05 HrelA

G-1 19.9 26.6 3.3E-05 HFe|¥
+54.3% +58.1% +37.5% H3}&

0.8 0.34 29E-04 Hro)A

w-4 1.3 0.61 32E-04 Hro]¥
+62.5% +79.4% +104% w3lg

1.5 0.81 94E-04 HFo|A

0-9 23 1.50 7.0E-03  HFe| %
+53.3% +85.2% +644.7% W 3}&

0.8 HFe}A

0-6 24 -a - HFo) %
+200% B 3g

1.2 1.11E-04 HFo)A

O-7a 2.0 - 1.78E-04 HFe] %
+66.7% 604% H3E

0.5 1.30E-03 HFeo]A

0O-10 23 - 3.95E-03 HFo|&
+360% 203.8% wH3ls

0.2 221E-03 HFo]A

MW-7 0.2 - 591E-03 Hro|%
0% 167.4% w3}&

3.7 1.55 4.6E-05 HFolA

KYS-t 44 2.31 1.2E-04 HFe) ¥
+18.9% +49.0 +160.9% ¥3}&

10.3 8.5 4.6E-03  HFe|A

KYS-2 12.8 10.5 5.8E-03 HFe]3
+24.3% +23.4% +252% ¥3lg

23 9.69 22E-05 HFe]A

GW-1 6.1 2.66 7.8E-06 HFo|%F
+165.2% -72.5% -64.5% w3l

5.5 6.15 1.7E-04 Hro]A

KPD-1 11.2 11.43 1.5E-04 HFe}3
+103.6% +85.8% -11.8% w3}8

48.0 35.39 2.1E-03  HFo|A

KRW-1 80.5 4942 32E-03 HFe]F
+67.6% +39.64% +524% H3&

29.6 18.01 9.5E-04 Hre}A

KRW-2 58.3 29.96 14E-03  HFe] ¥
+96.9% +66.35% +47.4% w38

0.8 1.42 HFe]#

KYC-11 3.6 3.05 - HFe] %
+350% +114.9% H3le

1.6 0.5 9.1E-05 HrolA

KID-1 1.7 0.6 99E-05 HFe}&F
+6.3% +20% +8.8% w3g

0.5 0.24 1.3E-04 HFo]A

KYC-3 0.7 0.56 3.7E-04 HrFo| &
+40% +133.3% +184.6% wW3l&
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Table 3. continued

12 0.7 1.0E-03  HFe]d
KCG-1 0.7 0.14 13E-04 HFol %
-41.7% -80.0% 86.5% w3g
05 0.15 19E-04 HFo}zl
KCG-2 05 0.24 40E-04 [HFo| %
0% +60% +110.5% walg
7.0 5.23 73E-04 HFo]Al
KYA-1 8.5 6.02 TAE-04 Hpol%E
+214% +15.1 +14% w3k

a: Not calculated.
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Fig. 6. Results from pumping test in igneous rocks (HF:
Hydraulic Fracturing).
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Fig. 7. Results from pumping test in metamorphic rocks (HF:
Hydraulic Fracturing).
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Fig. 8. Results from pumping test in sedimentary rocks (HF:
Hydraulic Fracturing).
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Table 4. Comparison of hydrological characteristics increase before and after hydraulic fracturing

Average specific capacity

Average transmissivity

Average storativity Numbers of test

Type increase (%) increase (%) increase (%) well
Igneous rocks +934 +58.7 +84 9
Metamorphic rocks +103 +56 +183 4
Sedimentary rocks +42.2 +20 +37 6
Total average +79.5 +45 +101 19
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