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{ SUMMARY )

| EETE | D-02

This study is for supplying the new system of controlled horticulture
using deep geothermal, to reduce the high cost of heating and to develop

Purpose& an operation & management in existing system.

Contents The contents have a civil construction of BHE (Borehole Heat Exchanger)
including deep drilling and surface facilities(well head ~greenhouse),
moreover, its evaluation of crop growth and economics
1) Deep drilling with a large hole size

- Development of deep drilling rig with a large hole size for a construction
of BHE
- Development of water hammer system for a deep drilling with a large
hole size
- Drilling technology(Deep drilling with a large hole) for heat supplying
and electric generation of a deep geothermal
2) Construction Technology of BHE (Borehole Heat Exchanger)
- Construction technology of inner pipe connection(well depth:2002m)
for the first time in Korea
- Construction technology to improve the effect of insulation & thermal
heating by controlled water flow
- Construction technology of inner pipe safety in deep well
Results 3) Pipeline System in Greenhouse
- Technology to improve the heating effect with a radiator & pipeline
construction in greenhouse
4) Analysis of an energy consumption with a heat pump in geothermal and
technology development for an efficiency enhancement of a high calory
in deep well
- Analysis of an electric energy consumption with a heat pump and its
comparison each of factors in greenhouse
- Technology development for a high calory and temperature in deep well
- Comparative evaluation for the heating system between shallow
geothermal using heat pump and deep geothermal
5) Manufacture of deep geothermal simulator
- Improvement of heat capacity by simulator with a geothermal water
circulation
- Automatic control in greenhouse and monitoring system
1) Export of deep drilling rig (deep geothermal) and drilling system
Expected 2) Export of deep drilling service
Contribution |3) Direct using of deep geothermal to controlled horticulture
4) Simulation for heating volume with a deep geothermal simulator
Deep Geothermal Geothermal for Geothermal Deep
Keywords ) ) geothermal
geothermal direct use greenhouse heating heat ing
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ABSTRACT

ABSTRACT

The Korea Government has been making the efforts to use a renewable energy fo reduce the consumption of Various methods fo solve issues aising due to clmate change are beinz studied globally Projects that use

fossil fuel as a heating system in green house. The number of greemhouse installed geothermal heat pump SRSEY 3 an emetey soure, under 3 leadership of nation, are being actively
Becmse cument agricultwsl emerzy projects tht we JES—— being
system is 201 EA with the volume for 1328 ha and 108467 WV during 2010 ~ 2014. The system e ot el bt e omitcbime o bt Bl il coohered oot o

called a shallow geothermal with the temperature 10 ~ 20 U has  accessories composed of BHE and heat horticultural facilities in the nation use shallow geothermal systems and are equipped with honizontal undersound
pump. Moreover, it is necessary to have a wide area to install BHE and to drill the depth of 200 m On the heat exchanger and heat punp equpment. Shallow geothermal systemc requre 2 luge dnllmg =ite and requre
ofher hand, even fhough the deep geothermal system needs a high drilling cost to obtain the temperature of 40 the wee of 2 hest pump. which renlts = gh motenance cost. In addifion. the beat punp consumes 2 larzd
~ 150 T, the system has advantages of the small required area for BHE and the operation without heat pump. m ;Eh;d s deg"“:mﬂ:; m’:&fn:; On the "‘:: Eﬁmﬁk?@ “_"ﬁs
In this study, the temperature of return water and heat capacity measured to obtain the geothermal energy reduces the power == nd improves the system perk T
efficiently on the condition of being changed water flow in BHE The temperature according to return water In this study, we develop a circulation sinmlstor based on the circulation system of desp geotherno] facilitied
changes through the heat conduction based on increasement of ground temperarwe up to the depth of for a 2000m borehole i Nafu-Sanpo-mveon: the sinmlator is operated by controlling the variows parameterd

has been to conduct 2 simulation and is compared with the field experiment test results. affecting the system performance and the system’s coefficient of performance 1= malyzed

Key Words : Desp Geothermal(4 471 %), Real Time(#+|7}), Remote Monitorns(%17 =uH), VVVE|

Key Wonds : Deep Geothermal(d ¥ %] @), Heat Exchanger(@T 7)), Heat Gain(31SE %) Flow Velocity(F P s Ea Ao, 202 A0

<), Green House(A2 o)
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F2 200045 E 201197HA] A
Al ofUx] o, AT © AulE oF, AP7baw

AR

A 0]
Ty

~t5&(%)

S
~I A
AnEY
~EA QA

17} ofuix] A
R ERESE:]
~urAl
Ry
Y
Ap7pa], 24
CEX [ERIESY

a
}1\_ l:]_l“_\_."

-0l

-3

2000
32,641

213,810
13,2
43,577
7,163
1,057
1,767
192,887
43,036
39,797
530

178
2,530
149,852
83,912
4,069
142
77,583
2,118

0

30,945
21,401
10,969

2,625

2007
38,338

246,773
13,4
41,709
7,738
1,995
1,205
236,454
54,999
51,166
666

286
2,891
181,455
104,327
3,214
206
91,101
2,537
7,269

37,068
21,067
14,849

4,143

2008
40,376

255,509
13,6
47,472
7,754
567

660
240,752
58,167
53,834
779

389
3,174
182,576
105,458
2,860
195
93,220
2,366
7,817

35,793
21,132
15,093
15,093

2009
40,133

257,143
13,5
46,758
6,985
1,658
1,880
243,311
61,245
56,256
1,164
255
3,561
182,066
106,119
3,035
196
91,999
2,772
8,117

35,930
20,537
15,185

4,295

2010
40,912
279,649
12,8
48,224
7,569
1,532
568
263,805
68,218
62,696
1,609
976
2,937
159,587
116,910
3,201
240
101,780
2,624
9,065

36,938
21,185
16,071

4,483

2011
42,039

301,425
12,2
57,541
7,522
204
2,510
275,688
69,824
63,499
2,304
401
3,621
205,864
125,886
3,082
260
110,654
2,551
10,339

36,875
21,621
15,921

4,560

3.6

3.2
4.2
-2.7
6.2
3.6
1.9

1.8
0.1
3.8
5.8

1) oUAIEA AL, o EAAR, 2012.
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o NAPY oA vl HAF F715ko] 200040 L1%AIA 20110l 2.4%2 5716t
L oae B ARE @A Astel AR oAl BPMe) SthE 20300l
11.0%7HA] oluix] Av] 815 kol st A

-2 Seluet ofuiAlYY Aul 1A ool %
2000 22.2 52.0 9.8 0.7 14.1 1.1 100.0
2007 25.2 44.6 14.7 0.5 13.0 2.0 100.0
2008 27.4 41.6 14.8 0.5 13.5 2.2 100.0
2009 28.2 42.1 13.9 0.5 13.1 2.3 100.0
2010 29.2 39.5 16.3 0.5 12.1 2.3 100.0
2011 30.3 38.1 16.8 0.6 11.7 2.4 100.0

2. 5%oled R2 oux] o]§ A

Polg LEo HFouix ulaFe 20119 7|F02 30825 TOER Sajuz} 5

5 ounl B3F o 15%2 AL g

o A B2 UAUE 28]F IFS HGEIL 38.1% o U] 5Y LRL 70.2%
5 s

Hego] o&Estn 9lo] 9 bt AashA HW 59 BRo APAst] A

=]

2-3 530l oYX 28] F0]

2001 152,950 4,369 2.9% 3,828 3 0 22 515
2005 170,854 3,385 2.0% 2,749 7 - 27 603
2010 195,068 3,201 1.6% 2,326 3 4 5 864
2011 205,863 3,082 1.5% 2,163 3 2 4 909
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o

2L

20104 71% sUY B2 oux| ALE UFL MERIL 57.2%2 MY 2 ulES A
_T_L (6]

o]
u
AlstH Aol 1 ohgo2 35.0%S Awstal 9

o |

E 2-4 598 AHA 2v]FH

Al 1,256 63.6
=77 685 34.7

7€} 34 1.7
Al 1,975 100.0

SURRAN §F ALl OlA Bt e S P wat 5710 I
B wst, 28R Mol Rg57] A AR Wt fey

SUMAL FE] et B0l RSN SUolA AR ARAor Jej uip
B AlEo] WAo] ZUtAT, Ul AYSEE vlg WYBE 1EY 1ag
s902 AE 59

avlat MEEst vhgol gl SUMAE ARS Y% AFTIAAL MY, Avx
F AR E AN SAE A81E Ushy] QO] ke vlat HEo] 2 Ao
24 87 A1gYol 3713

3. HollAtE ouA] o] &A%

O

SPFTOA AHRIE 7P ol ARESHL e Roks ol obd. 20129 AojAE Al
A 56,328 ha & 7FHAL 21,208 ha(37.65%)0] 11 2712 HAIL 35 120 ha(62.35%)
Ao 7HeWAL 18,876 haoli 3= 2,332 ha, 712 Y2=2E X2 57} o]&
. AA olUA] A B 5/ AMETO] 66.41%% AOiAlor =1, 7Bt} A7t
-

teS AR

B 2-5 Ho|AtEo] 7H2UA A3 &9l ha, %
[ F=  Axs #Wy A AAEF teEF |
o = 36 8 44 0.08% 0.21%
AT A 292 193 485 0.86% 2.29%
IAH= Ad3A 42 7 49 0.09% 0.23%
mj|efo]of 3 0 3 0.01% 0.01%
7h2HA 1= 5,617 17 5,634 10.00% 26.57%
5 12,116 1,968 14,084 25.00% 66.41%
7t~ 41 1 42 0.07% 0.20%
A 7] 727 117 844 1.50% 3.98%
2A(A) 18,876 2,332 21,208 100.0
271 HA(B) 34,778 342 35,120 62.35% -
A (A+B) 53,654 2,674 56,328 100.0 -
2) IR HAATY, TG A2, SEFUL, 2008.
3) SUFAABL, 2012 AEAL SAAY L ALF BN, 2012 A A, 2012
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4. = AT R A

I-'Ol‘
ook

| 7}e @Ae 202040] 18t 36578 haz 2FH. o & xAwo] 53

1% 6,323 ha(46%)2 B22me AAGIe A|MUIA 3008 oA} 1meA A

P P

U G e b
S

I
o fi%oﬂ% AlgEE st7E 7Ie7igoe] edsH =dle o FE

oo
ol

(@)
Ra)
e
il"
|m

o,
I=!

[e)

-

st

ASHA| o
oz 4

7]
st

= Ao

2
cl &

FAHEFHA(ha) 91 341 596 857 1,754 6,323

BaE5(%) 1.4 5.4 9.4 13.6 277.7 100.0

x 23ES NYSEHT I =E WA 6,323 ha CfH| 22HHY

5. 3l ARAIE T | H A

o

1970dch7bA] I AGATFE 52 LHAAGO0, 1980dt) SolAAA BA A7
Aot SP7L SREAEG ofUzt AlEEYol OfEt APE vl2a 2sH] AREAS
0 2003 ATAIAAATUCNA J1EY HAE S RS 2HAL G| G 24
2 £4sto] 20079 71F02 & 359709 AURY AlR9} 580709 Al@E e AR}
SRy, £5t 1560709 ¢4 o] it FRELS Sgstel Wil gt Ale
57lg PEE, AQRY REE, 291 949 SHEE olet AYHAS
o @Al U] ARAG gt gaAste] [ER 3t (@51 Aoy ARE 2R A
Astgon, (255 o [AZE] Alodo] ofstol ARAIY RS 93 efgy mA}
2 meAE APL AT FeAd UL

e
S

o

|




- 4-5 km AT AR L 6§/ A5} 7% A

; 2AA™ AlF 0 4~5 km AA A F

4
i
>~ J

122 25t x|”9 A2E(160C) &y

- A2 AR EYE H|E(Tricone bit)g AR&stol ZAlsts Aoz e AlF
ol He 2oz & dAR0IA 4,127 m7HA] 23S YRS

At FolA g 3

onductor Cesing!

Dirlling Praparation
M Paie 2T Conduclon

Section |

rilkng 17 1/37 Caviegg 13 300
- 330m

Section |

|
EReling 12 1T Cring 3 58

——  2avdm

Granodiorite Swction 1

a1¥Tm

=2 2-2 Well design

- B8 85 inch #+43& £E517] Y5t A¥tx7A& Zotsto 24, 17.5, 12.25, 8.5
inch2 F#5Fo] =415, ZF Section®® Casingd} Cementing AFY-& 4345 =

- Casing A|8F 243 A4esto] 2,400 m 7|&C02 sto 1 Ao+ EAGw shit
o] 2xstng 3PAR LEste AAstR e, ZF dAutt Casing BiHO| AJHIE
= AAlsto RXE789] e HHt

- 12.25 inch Sectiono|A] 37t =Qto] £31(2,356 m)stP 1l A4E HAH9] EC"P‘ )
S 18sto] 2F 50 m ©§ 2%t 2,406 m FEoA 9 5/8 inch Casing2 AX|gH

- Cementing2 XA 9 otAs=E Qs £Qs5t AHA & sh}E Cementing program
2 ugoz UAKQdA AW 4. § AZA CementS Helsiglod,
Cementing bondS &9l & 8.5 inch Section =Xl A] Top-bottom plug®}t Float



- Casing ¥ Cementing £8 & 474 43 sloA] BOP ¥ oy &0lg 2

SESEEME 2] st BOP
pressure testE 1,200 psiZtX] 488510, 2,400 m st5 YX|gtofA] LA Qs
sfo] = olu2 sQlstel A% 29 & AT 818 7H5 Mud weight 21e 9l

Leak off testE 500, 750, 1,000 psi®] 3@A = Zla8sto] 0 Mud weight= 1.45
G7HR] 7158k sholsh

) B |

U BE ARAY AF AR AP
o AL

- ofAlold A x0] u] SHA 3.5 MW o|4F AAwA 2
o] 7149 YEsD] A% 7142 ol&ste] 35 km ol4o] A|xEE Bxsto] x|
Ma 740 ey A4S Y5 AE A5E 23

- YRl WRTAA B AT A|WE 753- 197

- A F2 38 m x 46 m(1.748 m?)

X 7gd] iRl A

2 71 A3 ARS Ystel 20124 xo) A2 TFHO] 7
S 95 AP Aejo] ApElglon, 20124 287]RE AE7] A
AR Q tejo] AlAte]
- sl met Lo 2672 psiof Aol s, 16 25 km 2012
282 sta, 287 Atgel A= 3.5 kmE 2013d o ¢
(o3}
=]

- 20129 12949 19A A% 2.5 km
2R ARDAPY Golo] olsto] e S

>
P
N
re
U
i)
%0
o
>
P
o
=)
u)
ok

=4

ot
rlo
&



- 20139 6N 20 ARAQI0] ALEIT 2 o 8Y T 3,502 m A3Vt ¥a
o SMU % Perma Workjit7} 43835}

AL PoIZke ()i U G2 ATUONA L

- 18 7M1 12 inch B]ES ol &ste] 24t $ 10 inch Hloldg MAISHAL 38 mIHA
L 10 inch H|EZ o]&3slo] 24 % 8.5 inch 7o|Ag Hxlslon], A= 3,500 m
X|&A7HR|= 8 inch B]EZ o|&s}o] Akt

60 I 1 L 1 L

50 -+ —— HanJinD&B o
R —=— Soultz s

40 b e Curve fitting L

Penetration(m/hr)

0 1000 2000 3000 4000
Depth(m)

2% 2-5 AF&E A vl
CAFEEE $HAY YR o] MES o83 BE YLA AZ AR A
=

FELT7F A Soultz project®th oF 12~15H

==
£
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o Argrhe
255 AAWA ofu] BYY R [25E 24 24 R 23 A7) 9
Aoz 250 A|A AHY AAE Ae AD J|E AAFS AASD ALQEA o)
EFgAol et ES 233

o SAM A7 BeHAl oF AE 0] thEES A el oEsial Qs

=

5o BAIZE AR AR ol n £3t AAXY AAE FH 2D 2

3t @ AAAOIUAIS ol8d MY B3 "WaXol AXL Yk dFoln, &5
S& shbol] thRo] Wilo] 98¢ AGAde] RESL 9 Zloleks 7]t
2ol ABLH H5H oIt HEH

a
2529 AEYA 7tsd FES Holl AESEEEA, 500 m A =9 AFEAL 23 A

a = S

2452 5 E2dEA S AE AFRALE #9859 2559 XERE ARE
]__]‘4»01'73‘}'
-1 o

19 2-6 5% W =AF AIFF(CGH-1, GH-2) HA]
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- 2% W A5 EARS GH-1, GH-20] thgt A

==

2-7 g2

GH-1

A5

A 574

0.0~155 m

15.5~49.9 m

0.0~9.5 m

49.9~79.1 m

19
o2

79.1~89.6 m

18 |

89.6~104.2 m

9.5~600.1 m

.

104.2~188.7 m

02 s 02(02 o
N

ror &2
>i0l0
o o

o2

18

188.7~193.4 m

193.4~500.1 m

! olo |o|oofo| L |ojo| Lo oo |olz

-0 o] tok tok o= | toh D= | ol | 12

02|08 | N aS.| Py |UN | £ |02 o]y

. 2919]
HEH(60
3] 7\—1 o]
[e)

?-;.‘_KJE =

7§]7}Q ﬁﬂ

. o] 7:134»‘— 2}}\

o

=

Zlolet=

- GH-2 A&

© GH-2 A% 3

A3t AEp7)
9 viele =

AA} A|ZZ GH-1, GH-2 ZAMZT} A&
shite] 24

7(}\]»7:]}_’}
wstz Qlsto] %
)OHAH 552
1.2
AE7Z ol

=y l

=

ot 2

ﬂ.|'||I l‘lo
OE r
F9.ﬂ o|>|r

H*lT

ARAOIL R A A

2] (Flow unit)=

T=7F 73.79C & wjL
Hol= 7k X257
/m kO 2ut Zrotx 114 MW/m?9] x|<&
OHE}O]-

o8 2ﬂ0ﬂ *J =9

57}7} A

%HQﬂH

o0 LE- 57
=7

ojm] 2o Butal siaofl 2shiA

et F A|EAMAol BESEAL

ool 3
st

_I_‘

© oF 95 C/km& O}

X718 2 xpo]7} QoL AlRxT
UERL 918, 2% 571t Al

o] o
X a -

- AlFEs 2 20309714 ARG A] TAAE A2E 4311 MW= s =

g HALE

2520309 7]& 19 1,334 GWh)&
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=
S

5

3

-3
ol o

9

i
=}

Foll <] 7F 550 MW,

Upe}

e
=

1,411 MW=

OFx
O o

=
Bt A

=1 g
152 450 MW, Ej

[

A AR ol A
1,900 MW,

=

=l
== ]

- 64+14 MW/m? ¢

- O

ol

o Mz A

ov] B RAL AR Al

:'-K]

EBg7d &AL
<, 10 MWE

AAFR UkolAo] 1 gL oheat 2g

o

a

FEARS(3,000 m 0]%4) Al
=)

© Al
a
6715 AlF, AEe STAIA

MWH REada A4 EAR U0l
_7<'_

=
[}

ol

)A
__A_ﬁ

a

=
e

P 2Y5(5.000 m) 27 Al
(5,000 m) 271 A

A%

Kk

]_

<
=0

A

AEs A= Al AA

or

v
o
!

<k
B
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Al 272 slile] 7leE %

g Ul 2870 =74 A2 A ouAE s EE AlAady, 24 S AF o]

o A|g A2 olF oL, ofolaHE, Ao}, B7| nFA FoA £E o]F0, A4 o]&

=2 =—

otoleE, B7|, J7He, ofZol, AL, k2ol SO F= o] g5t

[l high enthaipy (ol. power) GEOTHERMAL RESOURCES | i =
high tamperaturs basins Working document based on data s
- (el.power, district heating) integrated on 01/09/2000

D medium temperature basins
(district heating)

D everywhere:
EGS, shallow g

Temperatures at depth of S000m .
[J<so'c [120-040
[Jeozo  [Ml1a0-160

[lso100 [1c0-120 [l 200-240

[ 100120 [l 180-200 [l >240°c

(Shell Ic'll..riul'ln‘nnll

4 2-7 98 38 AE Y =2 g 2-8 A& 5000 m 2% 2

Ottver uses 3.2%
Aquaculture:g 2% — |
Crop drying:0. 1% —
Industrial uses 0. 8% —.

Others (26):3490

Space neating 35.3%

Bathing and swimming:35.5%

Iceland 11844
Space cosing 0.2%

Greenhcuse hesting:17.7%

Hungary 634 Turkey 11385

23 2-9 /1 =78 A|@ ouA] o]& Ex= 23 2-10 A2 oHA] AHE 2=

5) Antics and Snnner, 'Status of Geothermal Energy Use and Resources in Europe', Proceedings European Geothermal
Congress 2007
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1. ojg2fot

o x99 A& Ao gist A= ol&Felote] Prince Gionori ContiZ} 1904 of A
19059 Afolof] stFon, xxo A8 AE HARAA(250 kWe)= 191349 o]=g|ot]

Larderelloof|A] 7}=-&F

o 20144 olgEjo} XY AHol§ WF 8L 1355 MWtho|o], o

Tl/yr2 B4 0.269] duo]&&2 B

o o F Al U W3 8342 69 MWth, A7 AT 1927 T)/yr2 W@ 0.339] A
Hlo] § 58S Y6

2aF2 11,065

GREENHOUSES
FISH—FARMS

D¢

a3 2-11 olgejol ARAY

1Tt
rek
)
o
el

6) Conti et al., 'Geothermal Direct Uses in Italy: Country Update for WGC2015', Proceedings World Geothermal

Congress 2015

ofojojk 23 90 50 1,000 3,000 13,000

T 18 5 35 1,100 2,000 3,500

FApNRAE A 3 63 35 120 3,000 1,200
=20 1 59 38 40 4,000 400

o] ¢ 7 - - - - 2,900

Al 52 - - - - 21,000

7) Carella and Sommaruga, 'Italian agricultural uses of geothermal energy', Bulletin d'Hydrogeologie NO 17, 1999
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o %52 L ol ARTEAROR SAEEO] oRolFosK PYH HAS
o ge 479 AP 582 2T AS(>80 mW/m’)

o 1980t] ARE % Ao FH0=2 AFL 20| A8y o, 20099 oF 21 ha
of 2Al0] A g ol §sto] WstT UL

o 78 TR EOIE, 9EF 90| mmelrl So 9onf, UolAEaE Pul U
23} 50| Ug

B 2-9 J]A ABXE 24 A8 d3H2008-2009)8)

Nigrita 3.80 54.0 37-52 3.80 38
Sidirokastro 2.90 55.0 37-63 3.30 40
Langadas 3.90 25.0 35-37 1.44 15
Nea Apollonia 5.70 63.0 32-46 4.03 44
Neo Erasmio 0.40 4.0 60 0.52 5
[slands of
4.40 69.0 46-85 11.70 120
Lesvos
Al 21.1 270 32-85 24.79 262

3. 012 Rl
o AEoHX|E o]&gt 2A W F Uj=oA TP 2 A2 32
of Aulg AEsHs Burgett 242 1402 mo] YIXIG 118C 2UL o 87
o oAl ZOsto] XSt Southwest Technology Development Institutew= A% 305 m
647 9] FYS o]&3to] 0.3 acre(1115 m*)Q] 2Alof] Jur-g FIst

®
Q
=
JoR
18
—
w
r d
8
\.l/\)
rg
i)

B 2-10 0] FHAR Ko} ARAD 24§
Southwest Technology Development Institute @ NMSU Dona Ana 0.3
Masson Radium Springs Farm Dofia Ana 16
Burgett Geothermal Greenhouse Hidalgo 30
AmeriCulture Tilapia Farm Hidalgo -

8) Andritsos et al., 'Geothermal Activities in Greece During 2006-2009', Proceedings World Geothermal Congress 2010
9) The New Mexico Bureau of Geology and Mineral Resources, 'Geothermal Energy in New Mexico', 2006
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o Masson X|¥ 2A A (Radium Springs, New Mexico)
- 0j=oA 32 Z XY 24(18 acres)
- AAIAL 71=82F ¢ 30 x 106 Btu/hr (8.8 MWt)

- AAAL 71582F0] 30%=S AJARSHL Q1S

= L4
- A"WAF oYX AR : 79 x 109 Btu
- ASA ABX|G AAF (F]Tf 800 ft) - 195°F at 750 gpm

- ARAE (R 325 ft)
71 & - 165°F at 720 gpm
o & - 165°F at 430 gpm
- 1987 4 acres WA XS FIoIF o0 &9 40 acreso] A|FS 35 AP
= 1

L
- 24 @5g U ofYzt binary-cycle @A ALEE 4 = EYO

13 2-12 AlSEda 240] dEd T FugY]

4. EHE

o 20073 MZo=z ZA Z10] 700 mo] HFEA|E ne2RES Lot

0 2008 HEAFZ o8 24 T Tu= Yot FAlw AFE »3sidlon, 24 A
=2 EOtEZS A74dsto] 4Tt 24950 I

o 2014@A7tA] & 13719 HEAIEE 242 a38st9ey, AlxE 2=+ 60T (1,600 m)of
A 87C (2,900 m) £22 ¥

o 2014 AHX|AT A MPAEFS 445 GWth(1,600 TJ)10)

10) Heekeren and Bakema, 'The Netherlands Country Update on Geothermal Energy', Proceedings World Geothermal
Congress 2015
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>3

number of deep wells Production in TJ/yr
14 1.800
i L 1.600 |
1.400
10 - 1.200 -
8 1.000
&l mnumber of deep wells 800
4 00 1
400
‘'l - o
o/ M H B B BN N o : :
2008 2009 2010 2011 2012 2013 2014 2009 2010 2011 2012 2013 2014
I 2-13 YETE AR AT 5 7Y 2-14 YEBE ARAD YD
all
[ | |
if
qm |
G0 12T
\)
/ 2500 ™
= 0m
il =

A

M o 50 km

Temperature C)

. > 90 75-80 no data available
85-90 70-75
80-85 . <70

a7 2-15 YgAe AY BREl

9 2-16 UEHE oflAyo] Jig=

11) Wong et al., 'Geothermal Energy', Royal Netherlands Academy of Arts and Sciences, 2007
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= 2-11 YRYE ARAY 24 Ag Al

* 2,200m 235(S-R
- B AH(2.3008) o m 2EEH
gfel Aol - ool Alx o

o« 11MWt
0 19 1L
A9 ofntE 2540 P
¢ 3,200m
e 25 22]@2,800m
Green Well Land o Z3F BIIK] * 85T @2,400m

- 21129 &%
- Al€4dv] 1,800
» 1,700m(25)

- EOIE
A&G Van Den Bosch 5ot « 60C +&
= e + 130~160 m3/hr
o StX E9F/427 Xfju e 2,100m
Ammerlaan TGI st B /573 A
- 1.39HF s 70C »&
o 2% BYUTA
Koekoekspolder B * 2,457m
» 219hg
Floricultura . ;1—.:,_; LIPNESES
r O
. Koy e 2,200m
ECW . 75C 23
- mEed 23 .
* }\]—r 5

5. =9 AT 3 ARG I

° 20004t o]% A7 AANHI &L BEINE Yol FHEL F/1IR AL

1975 1980 1985 1990 1995 2000 2005 2010

a7 2-17 AP KGAAel 8 A2
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o olF A

RIAXo

~

=]

® 2-12 9 W =7 A8

AR

A ol

rok
ook

18 7l ot & ol 71 Wi 2878 =7HoA AR

87

2155

® other geathermal direct use

| W geothermal district heating

Q ~Eg]o} 352.0 2.229.9 0.20 Ay tut/ g o
#1770 63.9 431.2 0.21 2A/9En
27}z]o} 109.6 1,671.5 0.48 AU /24
3 2o}Ejot 114.0 681.7 0.19 AU/ ed
SIEH 204.5 1,220.0 0.19 2Q/9En
diot=. 330.0 4,400.0 0.42 Alds/dg=
matc 260.0 1,950.0 0.24 dgm
YA 308.0 5,195.7 0.53 Al /dg =
& X|o} 250.0 6.307.0 0.80
L)) 952.0 6.060.0 0.18 Ady/dgn
REIES 74.8 567.2 0.24 24 /2
8712 694.2 7,939.8 0.36 A /R G/ 24
ofo] & 1,844.0 24,500.0 0.42 K| du}/ LA /AR &
o]&kz]o} 650.0 8,000.0 0.39 A/ 24 /4 &
2] £of]o} 21.3 458.0 0.68 EEZ
opA = Yo} 62.3 598.6 0.30 oA
Ygate 253.5 685.0 0.09 dED
L 290] 600.0 3,085.0 0.16 dgz
Zatc 210.0 1,108.0 0.16 24 /2R
z2E7 30.6 385.3 0.40 R dut/ Al /e
2ap o} 145.1 2,841.0 0.62 AUt/ 2 /A&
2| x|o} 308.2 6,143.5 0.63 AU/ 24/ &
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12) World Energy Resources, 'Geothermal', 2013

13) Danube Region Strategy energy, ' Danube Region Geothermal Report', 2014
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120~1,962 m) : AZ3(W4) 90 mm

o AGEEAIFE~RE=Ad) 1 175 m

154, Y OHB SCHA2AEE
FHIZ0] 664M (12 55-560)
= 504,127

C—{ {1 Ll
OT42 DT IT46 DT73 DI040 DTiee

— NoT  No3 _é’ Nod
25t il fa) O
4 v
T B
CcP1 u__:‘ <
< (0.5-30| Nof Nol €— RETE]
Fil m3/hr) HE 45T OD: §0.0,ID: 48.0,
LEre] T:55/0|F GYSARE
A7.5m
AFESA=OFTE DI (O 8m3/hr, BZ M%) 4E 120M
e
Inner Pipe(AHs, mm) OD: 165.0,10:1344 T153  7|M= ORI e 1 e
Inner Pipe(sH§,mm)  OD: 90.0,ID:60.0, T 150  ZSAAM (T15 0|4 B Tj0{o} 3 _{ NI it
12886m - e L
. . ] 21z 2 0/ 22 ZpE TR i HEPE
X b2 OD: 60.0,1D:49.0, T: 5.5 g2 407 memy =a- 0| T M2 2 80T) ~F R = e ety
0534 w60 O, 7150
EREI((HE) FUE(S/S(ELRE £SU)) 70,000 keal/hr
£5EE P12 0.5~3.0 m3/hr, 0.75kw F D3 CP-1,20| Mg NB{51H 715 X YA M
W 85, Mo Coning
STAREA = One1-7 Wole
24 247| DT-1~6 504,123 DT-1.2,345,67891011,12 - e el 13m
24 Hior B 15AQS HIZHE EHAZEE 664M (S5M: 83, 56M: 472)
2002.0m I e

I8 3-12 A Al BAE

o PLC ¥ : AlZ35 U, fe=2AR U, 5 270 AHXA]
- 224 Ko Data logge

o QME Aojyt : 2FHLO] g £ U AFL A A

=
ozl
i
Hn

_54_



o 2% AIA ¢ ARG 1871, TR 1871, Q1 271, AlF5R 37, Eugr] 470, F 457
[e] < =] S =
o FF AN L AFFE 371, Eug] 27, F 570
o L£2]Al sstHEm (.75 kW(1 HP)
2ZdA
L]
. = [T1 e -
oz g ®-7) =l »{ PLC
2L M 2 MM E "
| J
I - (P-8) V-1 S— O,_lH‘IE-I
I CP1 .'P'-z‘. » F--1 b H|ofet
(P-2) (P-1) .
o 2Rl I
o g on | o = PV
:r Casing Bt & Caing (207)
P:2EF & UM XH : //
V:gsxy Py T
|1 tnoer pipelt)
|1 Pump (OO 101mm)
WHYE115.0M
125.0m
-+ PLC e e
175 9 IRs S 855, No cang
PLC?} DataE 4l | Hole
- Swinless Steel 12m
2002 0 I 2w

I 3-13 A Al2H S22

o Qxbg MM HA L BA

- Al USA WITRAJiS]
CO, AIME 8T

H3 A7 Al2g dgom

CIo[E=A

F AN, 2= AN, = AllA,

P

Pump R
2% 3-14 24 Ao Ma A7 (USA WITRA)

_55_



o RS Ao} W BYE AAF 7|

- Q‘/\] ]_H _J 2]_7:] _9_1_1% Par ?_1
5= mUEE A|AEIS LE3F

- Software=
- 47 do

AKXl O

Labview=® Al
T U« P

TCP/1

=
=
EA
o

Sensor

Lighting Sensor
ORange - 0~27mV

AHE Sensors

= &8 % ID(Interface Device) 74 =

&5t A&Estal folH = cDAQR A4

st

a

S7Jsto] Hlolefg ARt PCo| RUEF

AlS ol gstol 59

—— Input signal

- output signal

Resolution- 0.027mV
IR - 0~10000umolim2

Temperature Sensor
O-Range - 0~200mV
Resolution - 1m\V/
IR - -40°C~+60°C

Relative humidity Sensor
O-Range - 0~1V
Resolution - 10mV

IR - 0~100%

€O, Sensor
O-Range - 0~4V
Resolution - 10mV
IR - 0~4000ppm

Soil moisture sensor
O-Range - 4~20mA
Resolution - 0.16mA
IR - 0~100%

A/D Module Data Logger
______________________ -
: NI 9205 - E
32ch Al/DO 4
: 200mV~10V I ) i
1 NI - cDAQ 9138
1
1
1 NI 9215
——> 4ch A/DO
T
10V Sharer

i 1 IWSN

NI 9203 D/A -
8ch A/DO Nodul .

] 20mA

| — PC 7|t

L e e e e e = = ——
1 0S : Windows
I S/W : Labview

Actuator

Analogue
Sprinkler, CO, Valve,
Ceiling Opening

I 3-15 ID 7fEe

NI A/D Z5S E5jA &%,
Mdsto] AA7to 2 ZhE AR
giolg =24 U
7t QIRIE M2 Es|A A

71&]

AT EQ

-

=

=2

ddddd )
dqdddqq]

Power Suppl

%, CO, AIAZ dloje
A% 2 2UE

oltage 7*0] cDAQoO]|
Yejalohs AARle

E

Hﬂ<

Monitor

Control Box

Compact DAQ

Ethernet Cable (TCP/IP)

SignalT

bud (
LT:/ ) * | \/
I A ° Qo i
—
2L Wi ek CO, Ml

a3 3-16 RUE stEgo] 14 e

_56_



NI 9203 : 8ch

Cf =Y =8 2T dM ach)
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— ﬁ
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Signal Transfer WSHN

Meonitoring
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1 2 3 1 3 i 7 a8 g 10 11 12
Manth
0% 3-22 Y W, AA, A 22 @
Y. X523 dud] A7)
o Az AAES sl EE Y (Composite tube), S-2]d 57 st=etAEIE Y (Glass fiber

reinforced plastic tube, GFRP tubd), ©]%%Y(Double tube), 75_1%-‘.-5.— (Vacuum
insulation tube, VIT) 59] A|AEIS 0]85}l0] sty AAS 4543l

AT Gray] Aaw

Standord Coment

¢ 08
S Wl 7.9 mm™
Shual; Wall 7,8 mm ™
Y Conng:T44,5 mm _
S Wl 11,68 mom

d6m
avm
75m prp o
i el Wk
& S/ Couing: 168,3 ma_ 6 5/ 1000 Fier Gl T* Comng: Well .08 mm _
S Wk B4 Woll 8,15 mm from 0120 = -

7 7/ETR mm

5 1/ Shwul- Comengg: Wl 6,58 moe
= 0-120m %
G Wil 8.9 mem ™

2 7/8°-3500.78 m
oo Goss; Wl 05—

2 T/ET 150049, 1 mm

[ —— Blacms: Submarsiiis fump-
¥ o

oD: \\Glm:;gj?il:mm: - o ..II-“ l,;zbl,
(a) Composite tube  (b) GFRP tube (c) Double/GFRP  (d) Double tube (e) VIT
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(1) Algefo]d =8 24

0 A7) Gt 2% WY

of thgu 2ol RTlg AAY

° Simulationg 93} ALSE o BHAL B 3-159 Tov|, v 8 U AMEgS 2
(¢]

W ArE(VDI4640 £ Park24)E Q1§
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o 59| 29 ¥ 242 =%, ¥, 5o o 240, Simulationa o GTNjile] 73
S uRez 2% 55C, &4 5 bar, 0.001 mol/kg?] &5%5 7HK|= 29 € &4
RS ARES

Water 4.2 0.65

Air (Vacuum) 0.0012 0.02
Polypropylene 1.6 0.15
Casing 3.12 45.0
Cement 2.0 1.3

Silty Sand 2.4 1.8 " 2.0 Slice-View

Sand 2.5 2.4
Granite 2.2 3.57

24) Park et al., ‘Thermal Properties of Rocks in the Republic of Korea', Econ. Environ Geol. 42, pp591-598
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®» 3-17 A&

27| (BHE) Alg2fo]d 2yt (2.5 km oJ3t &)

ot T C 72 72 72 72 72
BHE A|¥2 oo °C 43.8 44.3 44.1 44.5 44.5
A AlEe 22 °C 42.8 41.8 42.1 43.8 44.3
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H 3-19 EA 4 HDPEX® 24
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# 3-21 Temperature and Velocity Table
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2 59e
s 105 Gain Quantity of Heat at Geothermal
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2] 3-31 Quantity of Heat and Velocity Graph
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4.81 502,400
o 27 XAFLF|] B2 AAL 65 mmo]A A 100 mmBFOZ sto] F7HA]7|L
e xATe 2L A siE: 2o ewoh dyo] g AlBolNS A4,
27 27t Lot A5AYyol nAE IFS BT
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2% 1 40.46C
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°

AEF A1%E7o] 1 2,002 m
2ERE  ATALARATUONA 20161 59 3-4% AA|

225 Av 73 3-417) o] MR FUs L=t 1,924.75 moA 55.30°CO
2 5739
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-Depth X Temperature ‘ EC@25 ' GR ‘ Caliper i
10 5) DegC 60 O us/cm 1000 O API 300 S.SJ Inch 10.5
wo | 7 S f;_
200 \ ‘ ? ;_-
\ | E =
w0 |1 \ —= —
| b {
400 \ L ;
\ 2
500 \\ < E
600 \ % \L
=  F
700 \ =
800 \ =
\ - —
\ = ;
\ e i
1000 \\ 'é {
1100 \ — l;
1200 — = i
\ 7
1300 \ — —
\ - =] {
1400 \ %. T
\ = ¢
1500 \ _;? ;
1600 \ L
£ T
1700 \ "i
1800 \ ? r
\ bl e
1900 \\ 2; §

9 3-41 2,002 m AlFFo] dish 2345 2%

YRRAC] 2,002 m AIEE HslE o]3eE 55.3Ce 2 5718
_]

e 1
HeE 15°CE 7ot A|5% 70.3CE A3 Yk AlFF, Inner pipe 5 Al5H

=2 3-42°%F 7Fo] Closed Co-axialdlAlo|nd, Al

o zo g3t Al oMo AL oM, XFEAT 2,000 m7tA] Y7t
I =27 At YR9] shR(Inner pipe)E &5to] H-Eot

o of 42 WSVl FRog Lol MATLAB
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Inlet Water Outlet Water

|
W \[‘Inlet Water

Motor Pump

~~~~~

100m

Inner Pipe

l 2000m

2 3-42 Closed co-axial type borehole

B 3-25 Simulation parameters

7, [°C] 17 ~ 70
7, ['C] 15, 25, 35
v ["4] 0~ 10
R [mm] Borehole : 107.95, Inner Pipe : 30(t15)
p [kg/m] 1,000
¢, [kJ/kg - K] 4,184
k [w/m°C] Borehole(granite) : 2.9, Inner Pipe(HDPE) : 0.37
L [m] 2,000
O AFAE 2,000 m Fue 2=
o AFF AFFA we5Y 2=F A7 15°C, 25°C, 35C= 519 FYstl /4=
0~10 "= 7i¥staA AFA%= 2,000 mo] o255 o A|Fut Fugs oyl &9
erg ABolM B mf 1

2
3-433} Zo| Lpehd
=Fl

o o7|olA A1EE o] XET} dussts 1rolA 4

_I

(V)O] 0.11 ms QF 0.21 ™ &
]

O a5 LE Arolo] e FF 79 e AS & & US
o §40] 0.11 "% R ZAIZ7} 2,000 moj] o]23L ] 29 2z 65°C7} Td,

0.21 %= F7lstAl ¥ 59°C Wel2 ehd
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Gain Temperature Geothermal

d
E
o

8

Qutput Temperature (°C)
. . w9
i~ ,/ /
7 /
é

0 S e S .
\
» ESS——— . @

Velocity of Flow(m/s)

T3 3-43 2,000 molA G40 ©E HSew

3-26 2,000mol A 5527} 40 e H5ew

e

0.11 65.28
15

0.21 59.70

0.11 65.28
25

0.21 59.79

0.11 65.28
35

0.21 59.89

R4 05 % oYL f40l Z71R Tt BFEL 2 L= 5] LEA} 7
e L 4 UL B 3262 £ R4XHY THN AFHE 2000 mo B9 LEE

ERR A Elo]El

R4(V)ol 011 %2 ASHE 2,000 mo] o22] Fol 65CF B £, o] Yyeg
Ssto] Ao HLHALS O 7 LES Al 1 3-440] Yephon, ol
GAEE 270 S4E URBe 7o) ojal AFED KA AE AFE 7700l

35°C9] 20| AlZE o] Z2El0] 2,000 mo] AIZES 0.11 %z AU Ade E4
sto] 652 A3t & URBe Soto] 121 % Koz HE0le mj HF 29| &
L 41CE AMEQon, §40] F184E FSEE 2rE ol A L 4 IS



SaEe =9 2571 25°C, 15CE RopA|d 2F &AM FojR]= & RFOopX]=
Aoz Uepg
Gain Temperature Geothermal
55} sC__ ——
. 2 o i 25C __— i
© X191 - e
= sl ¥:44.07 s i
) - o O
sl :
o 0F x121 iz =3
8_ Y:41.11 : :‘MD;S
E as i 22
& A i
5 0 gz ;
o Y:31.13 X:1.91
8 25—- .--.Y.24.35
20 "-x 1.21
¥:21.14
S | 2 3 s 5 6 7 5 5 10
Velocity of Flow(in/s)
Q7 344 AFHELE 65CON 94T} Blpen
NEE A5 Qs 2709 942 021%= o] ABHE 2,000molH 2o 59°C2
g3 BS 241m%0] A0z Eiulsto] A|AloR FAEQS U] FEE 2o en
© 9@l 3-453} Zo] 45°C=2 LR

Gain Temperature Geothermal

X:3.91 IBC_— e
50 |- Y 4860 —
X241 W e
Y4533 DENG et
— 45 - —
(&) ~ X:3.91 e e
2 i Y. 40.8 e o
o . m 15'C_—
3 X241 " _
® F Y:36.14 ....__,. P =
U a5k e X391 -
= - v:a202| o~
E -
= alL
5 X241
3 Y2648
g2 | .
3 b
(@]
20

0 | 2 5 y 5 5 7 s 5 10
Velocity of Flow(m/s)

3% 3-45 XIFHELE 59COIN 94T BreE
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o

Algefo]de] ZAuts F 7HR = aoks BH

- AFT FEE 29 255 15°CoA 25°C 213 35°C= 7RIS o, Al

2,000 moflA 9] XEZ FE5F 29 2=+ 55 0.11 "eolA ZF2F 65.28°C, 65.28°C,
65.28°C2 Wab7p gy, st 4 0.21 ™oM== ZF2F 59.70°C, 59.79°C, 59.89°C
2 7o) Walrl §19e. ol A1F 2000 m Zolox Bo] LR FUHL B9 £
w0 2A YL WA YT S BoFL A

- AlF AR AR ANOIH B 84 22 SRS W, AF 2,000 m

o waty §&A o]

o},

(1)

AEZOMe] B0 LRl AubHoz 5C ez Zastglol, on givzs 5
sto] Sotet 2o £EE 20jz Z7bE L, AlAT 72 UL AE B9 Lrt
34T HE Fbts 202 Uehied, o §40 270 A% A2gold A
50] ZastA, slaBRo] PN FdAlo] Fojmk Fil JE Ao RA

sk A olo
=2 T

P

ol AA ARAE F50] 7hestd, gadze] dddsol ul
O

o]

)
4
4] ofm

s

A A

Az o] AIzy HFYPA S o]8sto] MEX|LEY X|F Fugr
Co-axial®AlolA U+
o, Matlab P/Go =z At
ARGAEH S K385t S

& AR AlRxe 2A0A U-tubeds HET 49, WIS 4.4 XM F
TEE7F S0CHA e, LS FS2Ee BHYHoR poAY I BAast
R Eeh WP SUhe ASSEt Hoy MSEYL Sk AoR ey, #
7ol & 3 2717t 24 et APl St 84dS & & %S
U3 @ AlFE HiRol 2Algt Co-axial YA o2 AlgoldE A& B¢ A5
@ HSIY WFaEol 0.11 26 o A]F 2,000 mojjAe] 22 65.28Co] o]=2
o, Ader sokgtE me 22 4L11TR Hof gt d&de]l 32 ¢
+ e rhe SVRIRE A4S de 4%8_ 45C 2 e, &9 7IHoR 52
wot EYe B & 9l JoR YRy
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4. @AAo] AlgelolA
Jh ARAIG @3t A28 2] g2 ol At

7] BUEE, Aol @aE AlLE JRY

O
Pa)
oA
>
ot
ol
|B

to

{af
BN
il
ol

lel

>

e

Kl
rok

. =
- A5 BEE AE4E 203 240 3957] HeiMe v 29 H2=0 1
St
a

Greenhouse

[/ /

Inside air temp 22~28 °¢

Heating equipment

Pump Pump

55 °C 45 %C

Fresh hot

Geothermal hot
70 °C

50 °C

Geothermal cold
Production/Injection well

Heat Storage Tank + Heat Exchanger

with pump
1% 3-46 A|G A oy Al AE Jfete

[H= Fpmano] (2%, 2%, GOE2 ]

WWE Crata

Logger
[i‘“"l I =R =]
e

-~ i ¥ - W N— RN, ..o~ Loy "

| J—

-

J500m b
BEEE

L

I3 3-47 A5 H= ZUEHY A Aof /ide

slog A=l 0]=29 Chewonkiiit®] GHP(Geothermal heat pump) ZUEH AlA

- K
. O
e Axsto] X2 AlAEZ Alojsh] Y M=z &9 2= AN o {34, A

)
Hel 2= AAE A8
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Inside
> | Building
Temp
c ‘ Sensor
C
Radiant floor
(Chapin Hall)

y T~

¥ outside Flow Circulat
Temp Pumps
Sensor

Meter
‘Well Water
Well Pump
Temp Sensors
l i ) &R r

% 3-48 O]= Chewonkijit GHP ZUE|Y] A]AE]

ok
JI:I
BN

ok
I=!
58!
i
o
olt
e

T gt Alo] du)E AlAE 7

- Algeols AAL AAZF 97 LUHY 9 HojS 9iste] Data logger %
Controller?l NI-cDAQZE o] &35t stEYojs 1A%

- A EQo]= NI-LabVIEW, &YA|A|= Windows 80A &&L = A|AHLS JLAJSH

Thermometer femf A/D Module fe————Sy  DAQ ™3 -

Flow meter

T3 3-49 BUEY AR 28 M=

- 2% AN, FFA9 HolHE 2YEY st7] YdliA] A/D AHE ZEQl
85to] Data logger?l NI-cDAQO] C|olE]E HZsIA1L ALEQO]E FoljA 2= ¥
HE x4sto] P E On-off Alojd & Q=S 203G L
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—— Input signal
=+ output signal

Sensor A/D Module Data Logger

1
Temperature Sensor T ‘ ]
S = = 32219:3;0 T i 1
Resolution - 10mV 200mV~10V _l ] -

IR - -40°C to 100°C
NI - cDAQ 9138

- N : I

Flow Sensor f— N NI 9422
O-Range — 34 ~ 343Hz 8ch Sinking 1P Sh
Resolution- 0.022Hz= 250pus DI =rer

| IR — 0.8 to 7.6LPM

l IWSN

!

1

1

1

1

1

1

1

1 1
1 1

1 1

1 1

1 1

VVVF 1 NI 9482 1
1 1

J ! -

: |

1

1

1

Inverter 4ch SPST = oA
30 ~ 60Hz Relay —
v PC Z|ut
PWM R 1 0OS : Windows
! S/W : Labview
Actuator Actuator !

Submerged pump Circulation pump

T3 3-50 AlBelolEle] BUEY 2L Aol Ads

- @4 220 V, &ote 60 HzO| a~FEEE Alojsty] {lste] VVVF(Variable Voltage
Variable Frequency) InverterS A|&tst
Zmtas WEA|A £25HIo| PWM YAleZ Al5E Adste £2F3HIS W4 Alojst
- VVVF QIHE yo] tfold g dste Fupa 33 Al
23
=

£EI FFUE AT 4+ e AHA

- HIT FY Y Fmbpe o 220V, 60Hz
- H|O{F o= : 30~60Hz

— <TSEIZ 3 VWVF H|0f>
- H of & Al PWM H|0f
-3 2 A %: Fat+E S Pump

’
PWM
=& Mo 32

VVVE Submerged - Controller :C}O|Y
Inverter pump

O 3-51 £&H o] VVVF(Variable Voltage Variable Frequency) Af|o]
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I
|

J'

i

&
&

I3 3-52 VVVF QIH{E AMZ

— <AC 7} £210|8 A}Y>

N
<

HE HY:0 ~ 10V
: 220 ~ 230V, 1Phase
2F : 0 ~ 400Hz, 0.75kW

r m© {4 i

IE 0 E
2 o >

of 12 nix I

AC 7}#£ cajo|g

2] 3-53 VVVF QIujE] Am

| 4 = T ) & W @ MW M
IP-210 e P ————

asEel [Hams aamuiaﬁn‘a ‘m@:—am aﬁn ‘Q&ﬂ' B-582 3| ASEIN(e)

| ¥ 4| “vac) | HP) | S EHABmIAI () | (k) AXBXG
ea 220 | .| 2sAUM I s
IP-210 50Hz 1/6 290 55 60(0.5) 0 55 010/258A 43 | 142 x 188 x 233



- Al 220 V9] «stE o= SPST(Single Pole Single Throw) Aol ¥HAlS &3l On-off
Aol

- m2 738 YoH On-off 2= #HelS NHstA =W D/A 25 NI-94820]A4 Relay
Ae7t Ao =g =7t On-off Alojd

——<=2hH I Ol On-off M|

- of H 9]:23 ~27°C (Y U} &)
- H of & 4 : On-off X|0f
-H o P ’;_J, : Single pole single throw
- Controller : DIO Signal

NI 9482 Cirulation
On-off Relay module pump

T 3-55 &3O On-off Ao

=t -
pa= =
pillle!
DlEF |
: A
B (L
PB-43-1 - c1 e i -
o o SIS HAS®N sl | MO [HEQASAN /N | SAD [ 2T I-Ela =2 AEIONma)
(V.AC) | (HP) | BiS¥W) | m) TIYBmIA m m | (k) AXBxCxD
PB-43-1 ' 25(A) | 38 |
PB-43-1C 5 e i L BON[BRO | it
PBA3E.T | €& 220| 118 o1 5 4,32000.3) 0 5 25 | ag | 14X 150%101x35
PB-43E-1C

32(A) 3.1 |

o AlgdolE A& % g

- A& Zlolo| wE AE40] 2& Wels Uehfr] 9ste] &gtsz
Uiol slEjet 25 H oS M| Sof 71dE S Fush|g s 5lof |
A AlSFE AL

- Al8EolE|9] Fwgh7|= 50,000 kcal 830 HW 3|7t AMRH
- 25A +179] PE-XA A|A9] vj#ts Ala2o]Eof AMEH
- COP 3 AF&2 fJsto] 67119 ==A1F 537 270, A=A 271 HRIE

a
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o Tem

szmul VVVF Inverter® t}o]d #o|x] T

B
= 245N egELs ALEY ]9 ﬂij‘“—” ol 2= %9l NYog Relay
S Wol On-off AlojE] &S F/dT

O_L4
ol
o
2
rE
1p
=,
2
ol
r|
r> oL
fol 1>

perature sensor(T1~T6)

‘: Flow sensor(F1~F2)

Circulation
pump H 7|
L
" Submerged Pum
- Circulatio 9 P
.TG 1718 hp " 1/6 hp
AC 220V Fl AC 220V Submerged
4,320L/h _ 60L/h Pump H2|
: o
T5 T2 =
[ — ralilecw) elie =
Chamber F2 T4 T3
Water tank 3
1000x1000x1000(mm) (PC)
500*800*500(mm) (PC)
VVVF H|¢{ 7]
30 ~ 60 Hz

a2 3-57 A 8ol A

Circulation

Submerged
Pump

Heat
Exchanger

a2 3-58 A]ge]olE A
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& 3-27 A|B ol Am

5
PA

T 20L
A 100L

o &3 15L

B gty 50,000kcal
- Single-phase, 220V, 1/6hp
sehET Single-phase, 220V, 1/6hp
s 1 2 T
#3 Range - 05 < 7 SLPM
HEZY Al AO, DI, DO
QUHE 220V, Range : 0 ~ 60Hz

o
coP, =
Wip T W,
(Qy + A" I 5=(kW), I,  S1E HIx Av]dA(kW), W, « B 2d]d=(kW))

- I A5 o2 Alelol"ol H8AIA AAR IR EHS Altsd ohat 2ol AL

Qy = (my+my)C, (T~ T;) (kW)
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COP,
s.p
COP. = (m1+m2)qhw(]12 721)
t
Wt W,
(W, + 58x 28] AH(KkW), 7, : «gE 2d] A (kW)

o AlgdolE 9 45 A AF =1

AV XA A|AEIO|A 20| Lt ] 250~2,250 m
R|E Zolo] et AjAEle] Ak 1 3

ostol & U slEE 25 o] 2&(T})E 40~60T e
AA 25 wsto] nhe Aa

1
o o
1415 23BLES JPASAIIYE S gt 28] Aol WEHDR 1245 A% A%
A AlAES] s A7t WS 8
Fu Wl 2 s AR WMES mtelsh] 9lstel HA 60 Ho) £FELE ThEL

Alofste] Zue 3060 Hz w9l UollAl 10 Hzol 7402 25WE Faps wapo] g2
AAE s ARE 13

T = a
2A1% *FBILES on-off Aofsta Au] M2 o] Wakslo] AAH Y5 Apo] JF
2 uxA
A5 Y 22 £702 o 43-58C 2, A Yo & &7 23-27CE AAstel AWL
£5) 23Wmo| On-off Alojo] WE ARl 4y ASS 73

T2.H.in T5.Cin
STOP ‘ - ] ' )
T Water (210016 | 2387 |

T6_Chamber
22,5138 | T3_H_out T4 C_out 23.2455
Flowl 19,9284 18,7577 Flawz
0. 151915 n Lzmz
407 nw NV [ 1 Flow1 |/\/
-~ 35 T2Hin [/ Flow2 ||/
g = 0.8- |
£ T3 H_out -
% 30+ — |5
® T4_C out -é 0.6-
525 : e |8
[ ~ A 4 oAl N - .4+
iza-w ’Mlﬂv “N\[\’ 2ol (| ve cham, é 4
E“ 0.2
104 | 0 '
74 174 74 174
Time (sec) J Time (sec)

07 3-59 SUE AlARle] ZEE g
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B4 - Ao J1He B8 AlE] B Y BA

3 T
60 Hz2 7}gsle a2 U 44 25(7)) 248 42, 51, 55C 2 474

5a ot

)
ro
okl
|E
i
w
>
[-'\I
A
N
off1
ol
ol
2

Tood
f E

)
L
ok
2
i
o)
U
d
u
ol

. | —=— Heat gain|
0 —"
204 /_,—o—'—"'_-'_'_'-
454
g /
[
& 404
[=1]
£
30 -
[ |
25 T T T T T 7 T
A 42 44 45 48 50 52 54 =15

Temperature of water ('C)

13 3-60 4 Ujo] 0] Lxo] ne s 4%

o
25
o 20 A
Lo
L=
G 15 -
8 B
4 P
10 4
—
_-—'—'—'__'_'_'_'_.
g ._—'—'_'_'_—
o . . . . T — .
40 42 44 45 4B =0 e a4 -5

Temperature_water ('C)
a3 3-61 £+32 W9 29 2% T COP dlo]E
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- & Y 2%(T1) ko] 5ol wel COPe Eo] 571t 55T 9] 790 COP:9
%ol 2df 20.6771X] 5715t A <

- AR AIA' 459 Al COPE 1AHS s Al COP1ET AANo s =2 A
gl £ AR

- dytAlo g X|Ys|E FHEE AREoh= A|ARIY W s Alee o 2.5~3.80 2E
Jeu ARAE AARISl Qo= T1F 3-610] LERH Hie} o] AARL g5 Al
7} 10 o]/gol7] mizo] s|E HIF o] &= A|ARIET A|AR A5 Ao gho] &
A=A UERE S

o »FHIO] Zupg W] ThE AJARY] A5 Alg

- 22 U 255 42CE st A4 Foks 60 Hzo] £+5EE S ¥4 A4S &
o= QW E]S o]85ko] 30~60 HzQ ®H9joA] 10 HzQ] 1A0 = WHIMA|A HE 2
Aot on] sehELe 28 A RU0A 3AIRE 7Hssto] S »3stA S

- £FHLE Z4 60 Hz2 AT 49 o 772 0.154 L/so|n, 4H] A= 0.18
kWel. 238 S 50 Hz2 RASIAS d2ole Fugtrlo fUs=le f3d0] 0.128
L/s2 UERS

- AFWEZS 40 Hz2 SASIYS U WF SFL 0.100 L/s2 AR avjdde
0.08 kKWZ 7]|25t% 0m] A|A 2

- £ EILE 30 Hz2 @Xst9

| —=— Flow rate

F lowy rate (Lis)
= %]

NS 0 45 50 55 &0
Frequency of submerged pump (Hz)

a9 3-62 £%E

I=!

of Zubs wiato uf

Flru

O
93
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Temperature_chabmer {12)
W oRE KRR R R R

0 R a— COP,
E Z: ] - A ‘
F
c " \\.
0 : . r T T 1
25 30 35 40 45 29 5 &0 &5
Frequency of submerged pump (Hz)
9 3-63 5o ot wisho] whE COP HlolH
2T On-off Alojof] WhE A|AEIO) 45 A4
Sz HA 60 Hz2 7155191 o= I Set point 25C, Dead band 2T &
ARt On-off AlojstF o 232 Y A 2%(T1) 27U 42, 51, b55C=2 AAs}
of AEL 2ot
Zh o8+ Hu A fo] Qs fAlEE 1ARE 212 FS52
4% U] 29 2EE 42C2 AHSIGS uf A8 U 2E(T6): 27C ol S27ix|
o}o.
pre =
B2 U 257} 51CY Tt ¢SO} o AEESIT B 25C oS fAlslEE. &
2 W 257 A5 mhet ¢3Emo] On-off 8147t F7sk 4v] A3 gro] Zrast
oo
2=

—— Temperature_chabmer
— Set point (On})
—— Sl poind (OF)

—— Flow rate

off

(a) AW 2=
37 3-64 T1=42°C] &Z0A o8

N

&
S

&

Flow rate {Lis)

[
b
¥ o |

Time (i
(b) +%
HI On-off Hojgie mo] Lrel 9o
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Temperatune_chambser [ 1)
T

22 U 257t 55CY fie aghgay
8] A2 0.006 kWS 7]=35t9 1 COP;

2% ) 420] Zolato] we aEmo] Au] o] 2aTe & 2 g

—— Temperature_chamber ‘

Set point (On)
—— Sl point (off)

Temperatune chamber (1)

—— Temperature_chamber

—— Sat point (On)
of — Set point {off)

(a) AH 9] 2=

3 3-66 Ti=55°Ce] ZZoJA &

rlot
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Flow rate {Lis)

ey,

—— Flow rate/

(O A
Time (i ‘
(b) =
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| —=— Power consumption |

(=]
E
1 "

Power consumption (Kw)
3 g

U m T T T L] T T T T T T T T
42 44 46 45 S50 52 54 56 56

Temperature_water ( T)

8_

3-67 #EHLES On-off Aol 0f 25 | 29 20| G2 PR 4]

40 42 44 46 4B SO 52 54 %8
Temperature_water [ C)

13 3-68 =¥HLE On-off Alojgia of =9 =0 T-& COP HoE
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¥ 3-28 COP; %} v

Without 11.8 19.7 20.67
control
On-off control 13.87 24.41 27.32
Setting temperature . . .
T1 (C) 42°C 51°C 55°C
- AR & U e=r} Aagol uet 23Emo] A% ATo] FolAlL ab] o] i

stol AAl A28 ds 71] 9ol COPZ} &718t2

22 U £ RS 42, 51, 55C 2 AAsto] A3 28851

ot A AR Adsel Ao APF AR fgtEHIE
2 BeET AlA'R A5 ATt O =7 UEE S

|

F|hR| Q1 27.322 UERES
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Al 43 ARAES AlE

LOgdE Aage 28

o & A9 FHE AlF HH] & A|AHZ QlFH 45E O]}b}T}O] A5WE 7]%}2§
Water hammer A|ZHAlS AQ351¢on, T
710
E o

Drilling Rig 45W 1o} Pull up capacity 45 ton

power pack 1T} 250 HPX2EA

water pump 4t} 1300 L/Min

water tank 20 20 feet container type 2015.09
rod feeder 19 API 12 m drill pipe N'
sludge conveyor 204 20 feet container type 2016.02

mixing pump o0 500 CFM

compressor
AT 1 FrelE 2,500 ke
2o 1) #7183 0.3 m®

3-69 A& 7l
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o D&B-45W %A+

2Bl 2 % U

alen

Control
Box

By

Hoed
1BMad

Mixing
Pump

Compressor

Mixing
Pump
Compressor

Gate

3% 3-70 #F] iR =
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A

2. FAE AF AT 2 Ak 2A

J:‘l
e

o 2 Y AT A2 I JHEXFE BSFE ), IS, 7P s
(Granite)o.2 70l Al&Atle] ohxats ¢t
casing, =38t 1719 9-5/8 inch Casingg AdX]|s}
o, A5y U 2R AYL e 2

2
£ off!

= 3-30 FAE A% 25 A

- 0.0~46.0 m el 4= 20 inch casing bit & casing
© 46.0~47.5 m =3let 9-5/8 inch casing bit & casing

8.5 inch water hammer bit,

. N g}7tot
47.5 0~2,002 m IR No casing-open hole

Surface
AN

Cement Grouting
Casing Bit & Caing (207)
weeathered Soil 0.0-22.0m)
46.0m

o o Cog st cug .51 L5
i
[
1
: Bed Rock (3Smeing)
:
1
[
1
[
1
[
1
[
: I, Casing Bit & Casing
1
[
1
[
E Bit8s5", g::‘.::.g! I 25 inch
H 9 5/8 inch
=/ ) 20 inch
i
1
[
1
i
2,002M :
I8 3-71 AlF5 ZAE
o B YR A9 W 500 molulo] FATA U AP/, HY, AP o] wms}

o, 202 QI v HA| tjicz [ZH]1 S HX|sto] AIFAG0] tigh UldS

Hxstspr] ol3t OiAlS Hle

- A7) % Rejge) 2uve ARl oF 40 m ko] oF 10 m o IgMl Axle
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o 1o

Encoder

AL

Sonde header
Sonde MU/
Sonde A Sonde C
Sonde B

93y 3-75 2UE Ul 34 =
B 3-32 2223 A2 HS0) ol g Ayl Y

- RG-Winlogger S/W
Micro-logger I - 284 X 240 X 56 mm
& - 2.8kg, 12VDC AM%-
- 4 conductor 3/16" cable
- 1.5 kW 220VAC

- 142 kg
- 2} 30 MPa WA
- Temperature: 120°C7Ix| &4
- High resolution semi-conductor transducer

2,000 m

High temperature/pressure * Accuracy: +5°C

- Fluid Conductivity: 50~ 50,00 pS/cm

ol o} u o

2 L o M

=0 (sonde) Sonde
‘Accuracy: +2.5% at 500 pS/cm
- Natural gamma
-Scintillation cystal: 50X25 mm
- 2% 70°C, Y= 20 MPa7HR|
3 arm caliper

- 27X Ho]: 65-1000 mm

.0 o
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(a) Micro-logger Il (b) 2,000 m ¥X]

%/ 74
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7 )
Z 7
(c) 3 arm 3445 &4 (d) 2=/A7 | ee/7ut &

% 3-76 ] ARl B BAE

° 2,002 m 24 £ %, 192475 mrtAl AHRE ASsto] AlER s gHvsl A%
23t @At Qapel, 2Us exol AdEEE Qg

o 275 AR 1Y 3-779) YRUE LS, BUR(EE ol2)0] AIHEEAE, Al
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Depth Temperature EC@25 GR Caliper
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1:10000° ; DegC 60 0 uS/cm 1000 0O API 300 85 Inch 105

= == ——

100 j

200

300

%MMWM

500

\
\
\
\
400 \
\
\
\

il

600

|
VT

700

800

i

1000

\
\
\
900 \
\
\
\
\

M
W Myt

1300 \ — (—
\ — | {
1400 \ S ?
| Z |
1500 =
| = 2
1600 \ L
T
\ é £
1800 \ ? 1
\ < Fam
\ -

Aannn

7Y 3-77 9 SloE BAF A% AR 2,002m AEEl o 22U A

- 109 -



|
|
[ I

7

/

e

Meaured data
— — — — — Bestfitted data

0.0208035Z+15.59

Terrjperatu re(Z)

56
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|
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L7

o

Meaured data
— — — — — Best fitted data

-F--F--rF--}

1.089775668E-006 * 7°Z +0.01672065492*7+19.06 |

Temperature(Z
|
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200
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2000

1500
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Ah2.o] 7ok A7lol o}

=
[S)

3-79 AtAZropd A

a3

- 110 -



A-FA-FA-FA-pFA-FA-F -

4000

Aouenbauq

86 87 88 89 9 91 92 93 94 95
Caliper (inch)

8.5

3-80 3-arm

A

o o] x|ojo] A}

Az o
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OFAL
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o AHAZTIZE S

150 API=

OF
—

(o]
T e

5t
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A

A
e

ro] 1,000~1,350 m —<t3tof t

olo
4y a

o

of &

b9 3-789 (a)= 2%t

£0
o

ool whe} 2RpA0R FPY WAl

1.089775668 X< 10~ X 2% +0.01672065492 X = +19.06

T(z) =

7(z) = 0.0206035 X z + 15.59

Z1o] 1924.75 mojlA] 55.30Co2 HAst¥F o, 2,000 m

F 56.86C, 56.80C=2 F7=

F
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Surface Surface
Cement Grouting AV AN Cement Grouting AV AY
Casing Bit & Caing (20”) Casing Bit & Caing (20°)
SHE (D.0~22.0m) BHE (0.0-22.0m)
B2 (220~280m) #3% (22.0-45.0m)
Ty @aom ~ ) Tl @eom -
Casing Bit 8 Casing (9-5/87) Casing Bit & Casing (9-5/87)
Inner pipe(#%) Inner pipe(4%)
P
AL Pump (OD: 101mm)
A4 E:115.0M
______ : 125.0m - i jm—————
b B e gt~ B R s LA A e S
T e — cTo T
Inner pipe(s}5) LT e taner pipe(t )
o Japey 73 : :
i i
i i
i 1
AR B
Bit 8.57, Casing ] . Bit 85", No Casing
: : Open Hole
Y ] 1
1 : . 1849m
Stainless Steel 12m 1 1 Stainless Steel m
10 Ce |
e
2002.0m ! no L e
! s 3 a )
| R AR AR (b) Al5Eug7] A BAAE Als

Grouting

165 mm

Casing

8.5 inch

9 5/8 inch

20 inch

al
=
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o A|FLung7|(BHE), %

7](BHE) 3 AFA1E Als Al

=]
¢
w
W
a)
of¥
LR
R
(o

A &G g7 A7 8.5 inch
Ab B 2]74(0D) : 165 mm, W7(ID): 134.4 mm,
Inner (upper) ZA(T): 15.3 mm
Pipe 5 2 2]7(0OD) : 90 mm, WZA(ID) : 60 mm,
AL (lower) ZA(T): 15 mm
Ad 25E= g2k 7.5 kW
2%, 5. VVVF 5 Holy F5& {st 8] AA]
- R]ArAdH] * VVVF (Variable Voltage Variable Frequency,
b A 7PE Fap 7o)

Bed Rack Bim-ng)

Bit 8.5, ::m

T3] 3-82 AJEAH|(45W) U AJET BAT

(2) Inner Pipe A}

o Zz]of&dl(polyethylene, PE) A} Inner Pipe A7%& o]&
- ZToEsl Axe] F Ul molm AA AAoA F2 HjEoR =2 Wol AREE]
© WA &3 AAo] &olg Y oy} ARy A A=z RS 2,002 m, o4yt
2% 9F 60COoIA U+7do] etz PE AXjQ] Inner pipeg A17d%
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o Inner Pipe 92 At

)
- 4R SRS Fdshe 449 Inner pipe AZAS Y% Y
fusion) Y A&
- E35F [gitf7] §2KButt fusion)] Z]A&o] T[AlEZHzZ}to]A|(Ce
ANFEE oMol S XX g9 9 X|E4po] st ¢S &
A4S Zldh= A5 Inner pipe?} 55 Inner pipe©] tsto] [&FA{(Reducer) ]
Agoto] A1749] RpolofA LEtt= =] A S A AT

# 3-34 Inner Pipe A|&A¥

ntralizer) |

=
=
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]74(ID) : 165 mm,
A e - Y74(OD) : 134.4 mm,
- ZA(T) : 15.3 mm
- 2]74(ID) : 90 mm
3 B - Y73(0OD) : 60 mm
- &(T) © 15 mm
(3) a5EZ Z2X]
o B Ao AHE £F5EIE E5F 8 m¥/hr, AYA 120 mQ AW E|0] o5t Bl
Aol 7t=st 7.5 kW(10 HP)9] Submer31ble type &+&HIE 2123
o Submersible typed] $&5HIT A U &7
- A= AlF 2,002 m A7bol] dist AFES estds W AJF Inner pipef] W4
134.4 mmo] Fo] k5ot B A7(101 mm)a}t A|E4 o2 St EE5H SHE
9]5to] 8 m?/hr, 10 HP(7.5 kW)2] Submersible type?] $ZHILE AL85F
- AUE AEY S42 nejsto] Mopgel ofat Mol wustE WAlstL B gulQl
AFEm glo] AFgo] 7155H7] To] Submersible type?] ~FHIES Al53
- Alg Al 25 ER A5 AINE BASt 2971 B2 ofgiz g 4% Abs off
wo] BEO] TRt U FAHS YA
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ARARS! 120 m

2 % 7.5 kW(10 HP)

WO | PART NAME MATERIAL Q'Ty| REMARKS
1 +ESEHRD STE304 1 7.5kW x 3B0V x BOHZ
2 | Power cable CN.F I6iag 3com
3 | Control cable C.V.F 1.550 Jcom
4 Higel pipe ST5304 £ 4T| 19 SOn4t BRER)
5 | Hoad covar ST5304 i 1508
B | Pressure peuge | 0=35 kafem]
. 7 | Air vant STS304 1 154
= 8 Heme 5T5304 1 S0A41 Dk ern”)
P o.L (ENET ST5304 1| SaAi1Okg/em)
LW 10 [ #oiEE STS30 - [ 1omm
- 11| S E B @) | STS304 1 TEKW x 3BOVIERIB)

50A A% AT

120rr

il FA—

about

2150 P& 5

575304 57
LN 7 (calbe hole 30mm 2344)

1
1
1
1
1
|
1
|
1
Pump Mozze. |
1
1
1
1
1
1
|
1
|
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(4) Well head % X]AMdH]

o At g RXdu]= FZA, A=A, ofojE, VVVF 3oz /4
[ VVVF (Variable Voltage Variable Frequency, 7}# ¢ 7 Zn}s x|o])]

o AL X4 2%, §F E 4 HlolE FH55 Y3t Data loggers AR

700 51 200
e ?ﬁh
g 110,110
L — ?3:1_ Z|
2 |l0eees,

pow’ g
L1 8
==
3
L | =
g 2l

P

O|2Z MA ZH|

5 3-86 ol=d AAH A A
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o AA4 2 Al FHY o]2AS M| YU WY SERO] ATV MAY
o 230 o]2Mo| FAEo] A4 &5 A AL WY O @S A2 T Wn
D% gol =N AT YFO2 AALE FFAA ATU FHY ol 2WL A
o g AYL 53 o270l G WSS 2 2FHL L NFFRWY] Y
AFS HFx|EF A 9l
o= o =2 T xO

L}, Inner Pipe A&

nner pipes= EHXL%® 0.37 W/m-'ke] Z2]of&all AX Inner pipe(PE

o g/cm’ 0.953 HEAE A
—g——g—xl_}'} g/lOmln O 1 H OB ®: 458 B0 B(SAI)IPEIQ)
EF & 5& : 5P1-110m
= 2
OO]-EFQ_].KO}7O}E- kg/cm 200 Haas fot -] AlEdry
}1\_]._% % 000 zey B | K W 34082
= 4y “ JE] S W 3408-
EANT kgfcm/cm? 13 o R
e HHE XS 110.0 ~ 110.7 110.3 e
H] ol keal /keC 0.55 ‘"_"')‘_ =M 10.0 = 11.1 0.8 T
= ca / g . 20C, 100h [PEBO 10WPa . PENO0 1Z.4WPa
[UR=20 -] 80T, 165h |PEED 4.5MPa , PE10D 5 4WPa oy 28 L] KS M 15D 1167
OE:]ﬁE_E_ W/mk 037 — B0, 1,000n [PEBO 4.0Pa , PE1OD 5.0MPa _—
] 350% 014 824.7 T Pt N
A5t T 121 x o | e et
(g\gt%!:u,?ﬂ?lz) NE B EBL 220% oy fg =] KS M 150 1133
%ﬁ C 128 58 o= N2 = o wz oy | ea | SLD
gz 0.55 018t 0.1 o=
xi%_;‘ﬂ 6"_%5 °C S_4O & o= (B 0.2 [
z 2.000/1 011 0.8 B | s w3082
5’]_._0]»_}6\_1:]] - 0.4 o2 :;ﬂ:};:z 04:-3:113 r;z
- BA KS W 3408-2 [UE=3-4 -1 R KS M 3408-2
SrE % 0.008 —
M7 HEZA Z2le Aol (21 FEE MY,
46%} KV/mm 48 658 2B 1R
A RFA| 5 cm/cmC 11x107° =21 o & E-}l_—:&_m.f,f,
OREAEI PIPE PEM KOREA CO. LTD.
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B 3-37 AT Al At

DZ] HDPE PE 100 ?‘;ﬂ&‘ﬂﬂﬂﬂun‘-ﬁ\:‘ﬂﬂi origas TEL (02ig01-8511~3  FAX [M2RG1-8584
° (nU T Zgjofeall PE 100) fimeun: e o
= R IEEE]

AT aas AwEE
- oar "q” 1861-13

MO R BN MERY Yoo,
HE g
R

ud ASTM E1461-13

o i L3
4y 0.37 W/m'k e g s
E-mad Fpargnlr, o Tl * 1SS TARS (b
2008 10H W
- o} Ao
/\]%q (‘3217:]_ 201515— ll% 04(‘):_1 KTR #=a9arggAgd
T MO OR code
NETZCHjit:
AF Al
LFA447 nanoflash e e
(3) PE & Inner Pipe @& ZBEMRZEA Al¥)
Temperature  Years of SDR 51 “ n 26 2 n 17.6 17 136 n 9 14 6 5
ra service
150-5 25 20 16 125 105 10 83 ] 63 H 4: ‘22 253 2
ﬂm-cwmmtbld
10 5 40 50 7.9 10.1 121 12.6 157 20.2 25.2 315 404 505
10 19 49 61 7.8 g.! 99 1.9 124 155 198 248 31.0 397 4986
25 38 48 60 7.6 9.0 a6 11.6 121 151 193 242 302 387 484
50 38 4.7 59 15 8.9 95 11.4 119 148 150 238 2.7 380 475
100 3.7 46 548 7.3 a.7 93 11.2 11.6 146 18.7 233 2.2 374 447
20 5 33 42 53 66 79 84 10.2 106 132 169 212 265 339 424
10 33 41 52 6.5 7.8 83 10.0 10.4 130 166 208 260 333 416
25 3.2 40 50 6.4 16 a1 98 10.1 127 162 203 354 325 407
50 12 40 50 63 758 80 96 100 125 160 200 250 320 400
100 31 39 4% 61 7.3 78 94 98 122 157 196 245 314 392
30 5 28 36 45 5.6 6.7 72 86 90 11.2 144 180 25 288 360
10 28 35 44 5.5 6.6 70 a5 88 110 141 17.7 221 283 354
25 27 34 43 5.4 6.4 69 a3 86 108 138 17.2 N6 276 345
50 27 33 a2 5.3 6.3 67 a1 84 106 135 169 21.2 271 339
40 5 2.4 30 38 4.8 5.8 &1 74 7.7 96 23154 193 247 309
10 24 30 38 47 57 60 73 76 95 121152 19.0 243 304
25 2.3 29 37 a6 55 549 7 74 92 181448 185 237 297
50 2.3 29 386 45 54 58 70 72 91 MN1E]145 182 233 291
50 5 21 26 33 4.2 5.0 53 64 67 83 07134 167 214 263
10 20 26 1312 40 48 52 62 65 81 1041130 162 203 260
15 19 23 29 3.7 4.4 a7 537 59 74 Jo9s J11a 1aa 190 237
-3 1.5 19 24 0 16 8 45 48 60 |77 )97 121 155 194
70 2 1.2 15 139 24 29 31 37 39 49 62 78 98 125 157

o BAY 9 Ao
piped] thet SAAALE ATHS WES Aupt cheut )
- A|940] 2 40C 7]F Al 11.6~12.3 bar W8] YolA 5-50d0] 2971712 B
- 949 2% 50C 7]F Al 9.5~10.7 bar W9l oA 5-15d9] 297171 B
7to

- AlE49 2= 60C 7|& Al 7.7 bar He oA 582 2F7IIE

HU
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Q1 1990, 2001d=9] -12.5CZ AL&

1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015

BAEAY A 25 B3
-8.3 -11.5 34.6
-6.3 - 8.4 32.6
-5.3 -89 35.5
-3.9 - 8.6 34.5
-8.2 -12.5 36.0
-7.3 -11.7 35.8
-1.3 - 6.2 33.8
-4.1 - 83 32.2
-4.5 -10.2 38.5
-3.9 - 8.4 35.9
-5.7 - 9.8 35.6
-5.0 -11.4 357
-6.7 - 93 33.9
-4.9 - 8.8 34.3
-4.6 - 838 34.3
-9.0 -12.5 35.0
4.3 - 7.5 35.3
-7.7 -10.3 31.9
-8.5 -11.7 35.2
-6.0 -11.1 35.8
-5.8 -11.0 35.0
-2.1 - 49 34.3
-4.2 - 8.9 35.1
-5.2 -10.0 34.5
-6.0 - 95 35.5
=7.7 -11.7 35.3
-7.9 -10.2 37.7
-6.8 -10.3 36.2
4.5 - 73 36.5
4.0 - 8.7 36.2

Kyﬂﬂ

stol 20 19] g}
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73 3-88 AT |

o Bex) 3% ¢ A

- 7V WE Bojud wed] 25 YD Ul euplolg)

# 3-43 Bex) N

I N/cm? 46.7 KS M 3862 : 2001
AAEE(YF2E:20C + 5C  W/(m'k)  0.034 KS M 3862 : 2001(Yd=AH
= g/100cm?  0.006 KS M 3862 : 2001
CAAEL[(12045)C,168 h] % 3.3 KS M 3862 : 2001
o B 2x| MdX| 9
g ulEdc
- XEvlHo]E E = vF go]= T o}l o] T uj go]x
Fo|Z RLE
o] =
-~
-
o]
FlelEBEE

I3 3-89 Yo Ax] wi
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- wjol 40 mm 7ol2 BREO| Zapxl S W 78
- v AnAe) wYo] thAlEo]m Ei xeju} HlojLg 7
Ol @rgols WEE 70 W e

HiTHS Bl g S4o] W Buslel Jlol® BeAlE HoT ujsHolL Ei

of Alg& o8 & 4o] 50 cm

Z2jut glo|&=E AsHA Hots
- 8o 40 mm 7tolg W50 A2l RS EY 7|2 & Tt YACR HEAE
}\4;‘;]6]-
= a

o Fugr] 2R
HREREVIE AN AME e¥aE fY2A2d 3357l st Fixed cover,

Movable cover, Support column, Carrying bar, Guide bar, Z12]i th49] Tie
Boltz /= HFEugt7|E AR

o | @5
Fixed cover
Movable cover
Carrying bar
Guide bar
Support column
Plate pack
Mounting feet
Tie bolts

O 0 N o Uk W NP

Tie nuts
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o Fug] HAE

- dus7]= 75,000 kcal/hr 8502 Z 346 mm, =©°| 1,515 mm, & 346 mm=z A

A
F‘Fgﬂ | i
a2 Y 5
® & i \2\ ‘;’ﬁ I /%
J I S1 /l(
Y & 2 i i
17 i 54
o P T /'

% 52
j;; ,;T;f’ig; S 3 e
/Top Bar
“;maa -

I i End Plate  /

Service
Fluid Out

Product In

Service
Fluid In

Product Out

S1 Water Inlet 65A Flange, soff KS 10K SUS304

S2 Water Outlet 65A Flange, soff KS 10K SUS304

S3 Water Inlet 65A Flange, soff KS 10K SUS304

S4 Water Outlet 65A Flange, soff KS 10K SUS304
Width 346 mm Height 1515 mm Length(B) 282 kg

Net Flooded

. 251 kg . 282 kg - -
Weight Weight
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2.25 8.7 7.6 4.6 4.5 5.6 0
AERE 3.18 41.7 12.8 8.5 4.3 16.5 0
4.05 64.0 14.6 11.1 4.4 21.8 0.2
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- Q7] r ¥HQ] 1 -4.8~20.7C

23 3-157 ORZH(18A]~08A]) AlF A FA
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AR
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(8) 9J7] A A& E|X7|2 A] 2% XA}

= 3-58 7] ARLE AL Al &8 A4

2/24 -4.2°C 17.7~18.7C 14.4~15.7C 3.2C
2/25 -5.5C 17.4~18.6C 13.8~14.9C 3.7C
3/1 -3.8C 19.~019.4C 14.4~15.5C 4.3C

AR 13.9~44.7C 11.1~39.6C 2.8~5.1C
P E 17.8~36.3C 13.6~33.5C 2.8~4.2C
ot AR 16.5~28.1C 12.1~31.2C 3.1~4.4C
Ot BH 2= 18.41~27.4C 13.8~27.4C 0~4.6C
QI 2E -5~26.6C

(Fd Zh s

AH]2F WOl 1 1.76~76.07 L
=AM 1.349.64 L

7% 3-159 f2eM UET L 95 12U
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(2) oAlYA] H& & A

® 3-60 oUX] v]& Atm A}

g2 | emEn | 23En
g 23

AB|AHR)Z7HE) [ 0.75 KW | 7.5 kW
19 Av|d=8(kw) | 18 kW 180 kW % o= Au|EK(L) 1.349.64 L
= A”|XAKkW) | 756 kW 7,560 kW
o9l 2(kW/€) | 409 409 L 7 7iA(d) | 1.3009
H] () 30,2409 | 302,400¢ .
N 3 H]8(Y) 1,754,532¢
Z H]&(Y) 332.640¢

malg-aE ey egE-Hdhdeh

£ 3-61 LA 3 35

ot

1C 14.6 kW/hr
5C 73.3 kW/hr
10C 146.51 kW/hr
15C 219.77 kW/hr
20C 293.02 kW/hr
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HEA(G+HE)7F 1,754,532 0 2 A4k
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5. TRl Aol 57} ey nA

o B ATOIAE AEF A U HA ARAY
29 U sHIZRUINES A0 SAR HAste] A7 233

14N
cHEAE FENE RN SEWL Sy B
T AEAE LTS 4 48 e

S sEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE e

*a

27 3-161 AIEF L AEY 91

28] i8] A7 Y % AN Yo AAR(LY), BotE, ol W] g Ba
A Y AFY], gEIE BESO] AR BHE 4AY

7} mgd 2

B 3-62 A24Y [y L% £732)

g 7] -2 17~20 30 10

E 0 5 20~25 35 12

Q 0 8 23~28 35 16

o =2 18 25~130 40 20
32) HERESA, AAL oUxAZL 712, 2012
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o ol2 uioz Ade] BRg nejstel Qe B rEded] of 27bx el
2 1RE Z7te) AgEt eAlo| tiste] Bat) BE [3,000%, 4,000%, 50007,
6,000, 8,000%, 10,0008 | o] 67}x] FHT] W2 FEsto] AY(kW/hr)S AHE51%
ou], ArEAT el B9 1,038~4,744 kW/hr, 8]deAo] AS 956~4,371
kW/hro] @o g AHzd

T ) 1,038 1,374 1,710 2,004 2,676 3,349
03] oAl EOIE 1,125 1,489 1,853 2,171 2.899 3,628
mee Q o 1,298 1,718 2,138 2,505 3,346 4,186
o 2 1,471 1,947 2,423 2,839 3,792 4,744

o 7] 956 1,246 1,569 1,859 2,472 3,085

u]g.eal EOlE 1,035 1,350 1,699 2,014 2,678 3,342
=e= 9 o] 1,195 1,558 1,961 2,324 3,090 3,857
W 2 1,354 1,765 2,222 2,634 3,502 4,371

o 271A] IR A & WA HHCRH(3000%~10000%) 671x] ER) thatof A|

(e}
HlELE 9lsto] MEAIAT HEAAe] A%u] U AFAREY| AN BHSE

LESO IR B B4 (o] = O o
o Qe]2A MEXE AL 1,700,000(87], 3,000)~7,770,000(¥=, 10,000)dHC
2 AFEEon, ARXEe] H2 2,035000(E7], 3,000d)~9,300,000(®-=, 10,000

BAHo] 42 1,565,000(87], 3,000%)~7,159,000(H-&, 10,000%)HHLC
oo, AEAH] 7L 1,874,000(27], 3,000%)~8,568,000(EE, 10,000

= 7] 1,565,000 2,041,000 2,570,00 3,045,000 = 4,049,000 5,054,000
EOtE 1,696,000 2,211,000 = 2,784,000 = 3,299,000 4,387,000 5,475,000

ra
Ir
>
18

Q 0] 1,957,000 2,551,000 3,212,000 3,807,000 @ 5,062,000 6,317,000
@ 2 2,218,000 2,892,000 3,640,000 4,314,000 5,737,000 7,159,000
o 7] 1,874,000 2,443,00 3,075,000 = 3,645,000 4,846,000 6,048,000
AR EOE 2,030,000 2,646,000 3,332,000 3,948,000 5,250,000 6,552,000
- Q2 0] 2,342,000 = 3,054,000 @ 3,844,000 @ 4,556,000 6,058,000 7,560,000

o =2 2,654,000 3,461,000 4,357,000 5,163,000 @ 6,866,000 8,568,000
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MR e] A9 s|EWIAA] et o] ALA RPN BE WAy A7)
FHY/m2)Ql 6,0009/m2e HE5HAOn, AHAIGO] A ABF ZFEAIZE 4,100(170
ATk 50/kWO] H7] 238 AM&sto] WA Pl AEstgon], A5t
GeleA ARG S 53,600(Z7], 3,000%)~244,800(WE, 10.000%) MU At
FLgon, MEX|ES HFL 8,900(87], 3,000)~37,600(H=, 10,000 )€z At
54

el ARAAO HS 49,300(27], 3,000%)~225,500(ALE, 10,0008)HUO2 At
FE]9lo0], AEAFO] AS 8.200(T7], 3,000%)~40.800(LE, 10,000H)HUOE At
5g

2 7l 53,600 70,900 88,200 103,400 138,100 172,800
- EOtE 58,000 76,800 95,600 112,000 149,600 187,200
2 o] 67,000 88,600 110,300 129,300 172,600 216,000
4 2 75,900 100,500 125,000 146,500 195,600 244,800
2 7l 8.900 11,800 14,700 17,200 23,000 28,800
R EOtE 9,700 12,800 15,900 18,700 24,900 31,200
2 o] 11,200 14,800 18,400 21,500 28,800 36,000
4 2 12,600 16,700 20,800 24,400 32,600 40,800
2 7l 49,300 64,300 80,900 95,900 127,600 159,200
AR EOtE 53,400 69,700 87,700 103,900 138,200 172,500
2 o] 61,600 80,400 101,200 119,900 159,500 199,000
4 2 69,900 91,100 114,700 135,900 180,700 225,500
2 7l 8.200 10,700 13,500 16,000 21,300 26,500
A EOtE 8,900 11,600 14,600 17,300 23,000 28,700
2 o] 10,300 13,400 16,900 20,000 26,600 33,200
4 2 11,600 15,200 19,100 22,700 30,100 37,600

AR =

871 AbE 28 (1), (2), Q)2 7IEC= A28 /M w2 AleHlet Ahddyu|E Bl
= B0 Histo] ARl TE 271RAM] gerItt s SE BAIE BUtE A
A&

a
A71EA1] 814712 APY WHE ARA G

Abe] Atolo Abgst
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wAE QU] Atolo] A7|EAN] AU AU MG A7|EAN] H47T02 HA
&t

o A A4 Ay ARAIE oin] YRAIE R7|FA] gj4r|to] 7.5d 02 AbEE

I 3-66 PO A 2
3,000 2,409,000 = 2,883,000 75,900 12,600 474,000 63,300 7.5
4,000 3,189,000 = 3,816,000 100,500 16,700 627,000 83,800 7.5
5,000 3,969,000 = 4,750,000 125,000 20,800 781,000 104,200 7.5
6,000 4,651,000 = 5,566,000 146,500 24,400 915,000 122,100 7.5
8,000 6,211,000 = 7,433,000 195,600 32,600 1,222,000 163,000 7.5
10,000% 7,770,000 9,300,000 244,800 40,800 1,530,000 204,000 7.5
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700,000 /

500,000
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100,000
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Ll

s

<

A

- A7) o

Ll

3}
- St A g o]Astet4 vj&E 3K (ton COy) =

=

A

- A7) o

=

GF/107) x Tady

=]
=

Igd =] TOE(S

5

A %)

A

o

2 x 44/12(CO;y

(8,316 kW)

ol
<}

1349.64 L

- W2 AL 1 756 kW

- 88 Awj3F

o] 29 SOl ek XA T2t 9,050

AAter. pp.

chetL,

Fuof

12

F2oed s x

=k

G E-ERPAPN: B IEE

33) Ao,

BEEE AL - oA

40-42, 200

34) &5
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kcal/ ¢ A&

Asd dgd
dgm e zudy sugw |
- = ciel 2UAFE. A
A5 M1k 450 Y 3. ‘:“*"3;:354‘Kan sM 2| o9, | suAs
Aes M/ ¢ 335 : Tl v | R | e |
duwsw MI/ 4 365 : o wmo. | me |l | oo
S h-uls MI/ & SN e B o
4% LA/ 8 319 7 i ‘. 9,650. 404, Ke/t. 0.965.
s L. 9,500. 414. kg/t. 0.990..
B-AF I/ 2 339 5e kg, 12,050. 504, ;. 1.205,
. kg 11,850, 48.6, kg /K. 185,
B-B# M/ 2 40.4 'Yy b £,050. 337, ke /2. 0.805.
B-CR M ¢ a4 wl = | el | 2 | e
2% M1k 504 : Tl e | W | W | o
=g wike | # :  am | m | W | o
il M7 ¢ 7 el ome | we | e | om
EA IS8 333 308
HEH 13/ 2 36.6 343
OtAEE MI/kg 414 391
=2#7 IS8 387 B2
{33 MI/ke 33.9 329
EHEARIT I/ & 37.0 350
BANRE 2T IS8 406 385
HATA(LNG) MI/ke 545 92
T AZFALNG MI/m’ 142, 10
EAZFALPE) MIim’® 628 578
— O = H
a4 3-163 4 & UETF
o =
- A% F wey AN
= drd=F = [ 350 x 9,050 = 12,217,500 kcal
rel = AN O = AN
o 7] olitetHAab|EA s ¥ A5 ©EAaHIEA S
- 7471 ol4tetet AHfEA
sty T i o 5
D SR TRHAERIERN ol Heh 78390 wef 0.424 kg CO,/KWh A&
O < A
B 75]11‘ %iHHEﬁ]T
; IPCC(Intergovernmental panel on climate change)o|A AJAI$t ZFel 0.837 Ton

C/TOEZ ©]-&<230)

AFA]

LI5S

- A7) ojiteteta HiEF(ton COp) = A AR x OJAtetEta viE Al

= 8,316 x 0.424 + 1,000

= 3.53 ton CO,
35) | H, HARQIEA o st 447, 2009.
36) stZo|Ux|7|ad 1Y, ‘IPCC B4 H|E A4, 2016.
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0

ey
of

(tOl’l COZ) =

o
Ky

Ll

0
o

b

3}

A

- A7) of

= 756 x 0.424 + 1,000

0.32 ton CO,

A4

dZ/10") x S|

x 44/12(CO, &4HAIS)
= 12.217.500/10” x 0.837 x 44/12

= 3.75 ton CO9

£y
vj&2F = 0.32 + 3.75 = 4.07 ton CO,

HgA&e] TOE(S

5]

o, eAZtA )

3.53 ton2] o]AKs}tEr

-
L.

of| A
4.07 ton%] oJAt3}EFA T} Hjf

=5

N =

5007 (1,652

(330 m?),

Eé]

HlwE fske] 100

e
O

ol

o
Ul

—_—

(3,305 m?) 7]

EO:]

1,000

),

m

= 17h).

(=2

of w2} 1007

That

=
o

ol

~
0P

= 17h).

1

a
o
A

(=%

3
bol Mz AbEFS AVs)

goll w2} 100

Pgol 571

(s=ghEm 470)0f of

d= ol

[e]

g 1350 L

5 o, 100

.1_.15]

1,000

o 13500 L

6750 L, 1,000

m
o

ol B4 o= 500

S

10,584 kW
3,024 kW
13,500 L

9,072 kW

8,316 kW

1,512 kW
6,750 L

756 kW
1,350 L
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AMBRE Gt 3.53 ton 3.85 ton 4.49 ton
da 3y 4.07 ton 19.39 ton 38.78 ton
A& 13% 80% 88%

45.00

100
40.00 - 90
35.00 /"M - 80
/ - 70
60

E 30.00 / / i by
0 25.00 2
o / 193 50 =
= 20.00 z
™~ / - A0 a
o
500 ey 10
- 553 ' 385 ' 445 0
1008 500 1,000

—~—AMHXE LY -E-FRUY e HTE
2]
a

3-164 FFOE CO2 vj&=F H|uL

o ARAIY o] A WaAT] WSH1008-1,0008)0] T} ofdreterao] vjEH3.53->
4.49 ton)o] Wg}Zo] Ax| or WIE, 2§ Wel A BT WH1008—1,000%)o]
oet ol Ataterac] B}EEH(4.0738.78 ton)ol B4 SVt AFES LR

o B WE Aw g WY iy ANAD ol oleteta AZge B F7H1008-
1,000%)o]l ot 13%-88%2 &7t TA Uehde & & e

i rr
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Aol Al57o] 2,002 m AR AlREoA A

Al WYEPE F&A0, 2=A 5o it AdEAS &5td, 2 2U0A=

170,000 kcal/hr=2 UEG-E

o 25 b5 Ae V|0 sto] ARG WY shsE geleale] WA 1,700
2 AVYE e

o WA 2,000 m AEF b5 GYUA 1,
o, A|FZ0]& 7]&22 3,000 m Alx52 S2 22, 4,000 m *l?#ﬁ e 2
92 HYHS

o ARAIGY] A% 2

Td7ed A+ FA

g2 A9, A, AP o=

shalciqul oA A
o, 2% oh2 ARIoIA9 X
T o] o

(2) 28 R AGH]

o AlF Zlol%} o]&EF 5= LAY ¥ RS dAsto] BEo= AAE AHIE
Z1Eoz AEsls

T 3-69 AEAY Fuo} AH]

AR 2,000 1,700 [ 515 | 850
T2 3,000 6,217 [ 1,900 | 1,458
2 4,000 13,421 [ 4,000 ] 2,187

o AlZ71o](AgH]) : 2,000 m (850¥HTHY)

o FstE ZU 4 2% : 55.3C (EALR)

o A & BWE/AUE = 2k 1 37.4°C/23.9C (BH2E)
5% 1 12.6 m/hr (58R%F)

XS

=
o F&5 WEHF 198 kW (170,100 kcal/hr)

o NE PN $7] EY] 712 64T 3t 2 P53 A Hw
A 11,700 i (5159)
37) FAa, oAl B X2 |28 Bohgol] #sh A, FolEATY, pp. b4, 2012.12.



o
/AU = 2% 1 56.95°C/23.9°C (A

© 3,000 m (1,4584R0td)
: 76.95°C (2,000 m &&7|&0

o it 13 A FHAE)
o W™ 2 9% : 18.9 m/hr (2,000 m HmFAo] 1.58f HL)

o FE JtdsF 1 725 kW (624,645 kcal/hr)

o AlF AR tjmel7] 7] -6.4Co 95t &Y

(th e 2
o AlFZlo] (AtdH]) © 4,000 m (2,1879H5HA)
o F5tE FUl &% 1 120.25C (2,000 m 547|&o=2 24 AHE25)
o RAR/ZUN 2 & 1 95.25°C/23.9°C (AF A FHAE)
o U=z 2 8= : 18.9 m/hr (2,000 m HI A9 1.58] AL)
o FE Jyrde ¢ 1,566 kW (1,348,515 kcal/hr)
o A% AFAY hEe)7] 712 -6.4C0o] Ot &F Tt AL YA
m (4,000H)
2,000 75'59313 3,938
- HE 2|
A | ,/”///‘
3,500 / 20,000, 3,276
®
3,000
A %70 /
(4000m)
2,500
A %710] //’Eg:/’

2,000

1,500

1,000

e
(2000m)

L
6,200, 1,212

500

i
X TR
1,700, 324 (In’)

T T T T T T T T
2,000 4,000 6,000 8,000 10,000 12,000 14,000 16,000

D% 3-165 ARAI At ARA|D Abeju] w]w
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24y

AR Ao that ARy BAEe J1Ed] B3eel 2o 59U AEAASE
EERPCENEL R

AR 2RO 49, ABAY 2000 m AEst F9olM BANIGS 2o dydss
2 A 4 Yt MRA LS| EFA AN FAS ulwats] Zzte] FoA wAys)
t bS] 2 oAy F A71e3u 9ARLY EFstAS

ARAGE] FAE J|E0] R AZAIL gl B AN AFUAS 99
AES FRATIBY AAG B1§L olgstHon], ARAY FAE oldo|uA
o] R EEA S WEY T 1638 U/kWS A E3AS

AR S EHEA AR A7183L 71 B 5710 AR RAAT WF 6,000
Y/moz e o2 MGG, YRABAALS AWF FEAZE 4300412 50
AW 7182, 2FLEBI 7.5 kWS 15

5
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ARAE YA A 3 53 AET F4(29 8.5 Inch A%, 2,002 m 2
AH) 4 X|d 4 (Geothermal water) &35 st £%H 1 (Submersible pump), Inner

Surface
Cement Grouting AV AY

Grouting

Casing Bit & Caing (207)

BAE (0.0-220m) |
S22 (220-46.0m) o s
W Ma0m ~ )

90 mm
165 mim

Casing Bit & Casing (9-5/87)

Inner pipe(al4) |

Pump (OD: 101mm) L 85 inch
1,_ A E115.0M 9 5/8inch
1

1

=i T T tnner pipe(#it)

-l
1
1
]
]
]
]
]
]
]

Bit 8.5, No Casing

1
1 / Open Hole
1
I
/ Stainless Steel 12m

1849m

2002.0m

h

28m

S U [ 0 S

L 3

a9 3-170 Rlguer] A % Als

% 3-71 AFEFas7] 52 A

. GL. 0.0~22.0 m Z3tE GL. 0.0~46.0 m 20 inch casing bit & casing
oty
2; 22.0~46.0 m ity 0.0~47.6 m 9-5/8 inch casing bit & casing
e 46.0 m~ Z]9ret 0.0~2,002 m 8.5 inch open hole

AP B OD : 165 mm, ID : 134.4 mm, T : 15.3 mm
Inner pipe

5t 2 OD : 90 mm, ID : 60 mm, T : 15 mm
43t I (Submersible pump) L2F 10 HP(7.5 kW), ID : 101 mm
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ety o3l 75,000 kecal/hr
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ey ») data Voltage n
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