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4.6

[11-[8]

10

m http://www.env.go. jp/park/index.html 2014/10/17
121

http://www._pref.hokkaido. lg.jp/ks/skn/environ/wetland/ramsargaiyou.htm 2014/10/17

[31
http://www._pref.hokkaido. lg.jp/ks/skn/kouen/hozen.htm

[41
http://www.city.tomakomai .hokkaido. jp/shizen/shizenhogo/yachohogo/hozenchiku/tomakomai_hozenchiku.
html 2014/10/17

[ 25 2013
o g 1994
n http://www. jcrs. jp/wp/?page_id=622#q3 2014/10/17

181
http://www.jamstec.go. jp/jamstec-e/XBR0O/eco/project/busshitsu/shinkai/onsen2.html 2014/10/17
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5.1
€Y
5.1-1 €0, 5.1-1
5.1-2
5.1-1
PSA 4,100kW 1
Co, Co, C0, LPFD 1
Co, 2,800 1,350 850kW 1 3
12.4MwW 1
1) 61t/h 1 1)
2) 30t/h 1 2)
3,400t/h 1
15m*/h 1
20 /h 1
250Nm*/h  ><2 1
450Nm/h 1
C0, 30m 1
96m*/h 1
1,580m? 1
PSA > N PSA Co S CO, co
D1-1 > 2 i > 2 —> 2
co, v
_______ > COZ
<« <
N
<— &
5.1-1
€O, D1-2 DO
D1-2 D1-1 PSA
Co, 99
DO Co, H, CH, CO
D1-2
Co, ccs
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(2) PSA

D1-1 PSA Co, Co,
0.81MPaG 40 D1-1
40 +10 0.04MPaG 29,500Nm3/h
PSA Co, Co,
PSA Co,
Co, Co,
%
1) Co,
CO, 43.86 H, 43.50 CH, 8.03 CO 3.99 H,0 0.62
2) Co,
CO, 58.74 H, 30.12 CH, 6.81 CO 3.53 H,0 0.80
3) Co,
CO, 51.60 H, 38.80 CH, 6.60 CO 2.30 H,0 0.70
20 25.3 /h  CO, PSA
0.03MPaG 30
PSA 5.1-3 PSA 1 PSA
1 PSA 1 PSA 2 PSA
2 PSA
PSA PSA

Anti-Surge Control; ASC

ASC

==
PSAZAT7H R 5
(0.04MPaG)
! CO, %> K - BIR 5% i
i (0.81MPaG)
[ psatosizEmm |
5.1-3 PSA
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®3) Co,

Co,

LNG
Integrated coal Gasification Combined Cycle; 1GCC
0o, €0, CCS
PSA 5.1-2
€0,
20 5.1-3
5.1-4
LPFD 2
5.1-2 PSA
o, Co, o,
PSA
/h 29.9 28.2 28.2
%

o, 43.86 51.60 58.74

H, 43.50 38.80 30.12

CH, 8.03 6.60 6.81

Co 3.99 2.30 3.53

H,0 0.62 0.70 0.80

100 100 100
MPaG 0.81 0.81 0.81
40 40 40
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5.1-3 Co,
co, Co, co,
Co,
/h 26.3 26.2 26.3
"
o, 91.42 91.50 91.55
H, 0.25 0.20 0.14
CH, 0.07 0.05 0.05
co 0.03 0.02 0.03
H,0 8.23 8.23 8.23
100 100 100
MPaG 0.05 0.05 0.05
50 50 50
o, 99.62 99.70 99.76
o, 253 /h
co,  99%
o 013 ‘--:]\ 85—
co, @
co,
PSA > .
0.81MPaG
co,
LPFD
| A
T : &
| |
5.1-4  CO,
LPFD co,
co, co,
co,
2 LPFD co,
Co, Co,
1) co, 99
2) co, 0.1
co, 99.9%
co,
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(4) €0,

PSA Co,
31.1 40
0 25.3  /h
14.4 22.8MPaG
4.0 9.3MPaG
Co, 5.1-5 1 o, co,
Co,
CO, 5t BN R LY
€0,: 25.3+2//h (12,900Nm3/h)
CO,RE:99% LA |
1 Ng 4 A h
7 %z
ASC
& | A/ LEBEASN |
B N
5.1-5  CO,
ccs
Co,
Co, Co, 2
Co, co, 6.0MPaG
40 6.0 22.8MPaG
6.0 9.3MPaG
2 o co, Co,
40
2 Co, Co,
co, 5.1-6



&
)d

i i—V BARIEEAHA

12PV-503A 12HX-501

12TV-503

.4‘§',§E___*

12PV-504A 12HX-507

&/ EBHEAHAN

5.1-6  CO,

FC
PC

14.4 22 _.8MPaG 0,

25.3 /
5.4
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5.2
€Y)

Formation
Breakdown 5.2-1
90%
Formation
o Breakdown
> Pressure
@ Fracture
o Propagation
o Pressure
Leak-off / Instantaneous
P nsi
ressure /Shut-in
§ Pressure
/ ..........
Fracture
Closure
Pressure
e . d Re- i
Fracture Initiation Stage 1st Re-opening Stage 2" Re-opening Stage
A
L
<
o
%
: /7 /— /—
>
o
>
Time
1. Leak-off Pressure Formation Breakdown
Pressure Formation Breakdown
Fracture Propagation Pressure
Instantaneous Shut-in Pressure ISIP Fracture Closure Pressure
2.1
3.
4. Formation Breakdown
5.2-1
Co,

co,
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co,
PSA

PSA

co,

co,

co,

0} T1

4.5
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Co,

co,

co,



5.2-2

42 .51MPa
Shoe 38.26MPa 90%
ELOT No.2 ELOT No4
50 7 50
// ROP //
LOP 38.29MPa }FBP:4443('\:::’)41437 MPa) |
< ® 42 51MPa / g FPPAS 010MPa) ’55‘45 / Y "// ISIP44‘35((MP:))
% 2. / \ \) 1SIP:42.99(MPa) | % / // 7
= \ L N // L
5 . 5 / FCP:42.73(MPa) |
0 / * [Fcratesvra) | 0 /
/ /
9 15 30 , 25 0 3% 15 30 25 80
Elasped Time (min) Elasped Time (min)
50 ELOT No.3 ELOT No.5
50
/ //
/ ROP
/ 38.74MPa / | FBP4441(vPa) |
n FBP:4359(MPa) | FPP:44.41(MPa)
,_\4 ROF / / FPP:43.39(MPa) ,_\45 \\ // 1SIP:44.37(MPa)
© o 1SIP:4337(MPa) ]
o 0 | J o \
< [39.01MPa/ — ¢ < N
s /4 N s \ N ——
= \ // Y | T \ // [ FcPa295(WPa) |
e8] | FCP:42.17(MPa) | m
40 \,' 40 | /
/ 4
L/
5 15 30 45 60 355 15 30 45 60
Flasned Time (min) Elasped Time (min)
1. 4,607m 4,612m Shoe 4,607m 2,385mVD
2= 1.39
2. LOP Leak-off Pressure FBP Formation Breakdown Pressure FPP Fracture Propagation Pressure ISIP Instantaneous
Shut-in Pressure FCP Fracture Closure Pressure ROP Re-Opening Pressure
3. Formation Breakdown 44 .09MPa 42 .51MPa 4%
5.2-2
MPa
MPa
Shoe
Shoe 38.26MPa 90%

5.4-1
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P/T Sensor Shoe

33.71m

Co, 0.8g/cm® 0.22MPa

38.04MPa

Co,
Shoe 32.82MPa
32.82 38.26MPa
co, 3
50 5.2-3
2,000 40
1,800 39
1,600 38
1,400 37
1,200 36
~ 1,000 35
800 / 34
MP.
600 / — : 33
400 l 32
200 31
/

O L1 - - 30

5.2-3  CO, 27
1,500 7/
38.26\IPa 1 300
/ 1.5
co, co,
3 1,000
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36KL/ 5.2-4
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1 4 25
] H 1
1 LA
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\ — (KL —— (MPa) —o— WHP(MPa) -e- (KL/D) &— BHP(MPa)
WHP Well Head Pressure BHP Bottom Hole Pressure
5.2-4
T1
0.4cp Co, 0.06¢cp
co, 6.7 5.2-5 Co,
co,

Co,
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1. David Morgan & Tim Grant(2014)

2.

co,

0.00
-1,000
-3,000
-5,000 -

Depth 7000 |

(ft)

-9,000 -

-11,000 -

-13,000

-15,000

FViscosity (cp)A
CO, Storage, A lecture presented at Carnegie Mellon University, NETL Office
of Program Performance & Benefits, February 25, 2014
T1

5.2-5  CO0,

36kL/

770kg/KL 90 38MPa

11

2017

1.1/
T1
1,500 7/
Co,
750
250 1,500 /

+1.1 RD

1
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1.50

‘ / 7,841t (2,390mVD)

N 9,032ft(2,753mVD)

36kL/
1.1/
10,000 7/
5.2-3 27
5.2-1
20
Co,
1,500

co,

2016
Co,

/  171kg/h



+17kg/h 300 /  34.2kg/h  =0.4kg/h
250 /  28.5kg/h  =0.3kg/h

5.2-1
0 380kg/h 24 380kg/h 1.1 RD
10 24kg/h =*+2.5 RD
0 30,000kg/h 6,744 30,000kg/h =+£1.0 RD
1,686 6,744kg/h =£0.2 FS
193.9 1,686kg/h =5 RD
1. RD Reading
2. FS Full Scale
Co,
18 20MPa CO,
24 .5MPa
Co,
Co, 40
40
Co, 31.1
Co,
5.4-1
P/T Sensor
1.41 NaBr 87 T1
Co,
©))
4.5
5.2-6
14._.37MPa
Shoe 12.93MPa 90%
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et e |
16.67 / FPP:16.25MPa No.2 ELOT
|
15.67 1SIP:16.19MPa
(o]
Qo 1467
= \
o
T 13.67
LOP
12.67
/ 14.37MPa
11.67
10.67 l
0 10 20 30 20 0 s 0
Elapsed Time (min)
17.67
Ay - No.3 ELOT
15.67
FCP:15.94MPa |/ ———
o] \"‘*‘\
Q. 1467
= ﬁ\
Q. 1367 / ~ROP
m
1267 14.21MPa
11.67 }/
10.67 4 {
0 10 20 30 40 50 60 70
Elapsed Time (min)
17.67
16.67 / W‘@m‘m No.4 ELOT
o //M?N ~——
:16. a
Q 1467
N /ﬁ\ \
o
T 1367
0 / ROP \
1267 / 14.05MPa \
11.67 / l
10.67
0 10 20 30 40 0 s o
Elapsed Time (min)
L. 2,405m  2,408m Shoe 2,405m  971mVD 1.12

2. LOP Leak-off Pressure FBP Formation Breakdown Pressure FPP Fracture Propagation Pressure ISIP Instantaneous
Shut-in Pressure FCP Fracture Closure Pressure ROP Re-Opening Pressure
3. Formation Breakdown 17.11MPa 14.37MPa 19%

5.2-6

MPa
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MPa

Shoe
Shoe 12.93MPa 90%
5.4-2
P/T Sensor Shoe
41 .54m
Co, 0.74g/cm? 0.30MPa
12 .63MPa
o,
Shoe 9.67MPa
9.67 12.93MPa
co, 20 /
5.2-7

3 12,000 13,000kPa

10,500kPa 47 10, 350kPa

370mD
/
/
23 co, 25
/

25 /

20 / 330 7/

20 /330 22.1 /
5.2-2
22 / 25,300kg/h #+253kg/h
1/10 2,530kg/h #+38.0kg/h
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5.2-2

0 30,000kg/h 3,000 30,000kg/h =%1.0 RD
1,200 3,000kg/h =+1.5 RD
RD Reading
€0,
6 7MPa €0,
9.7MPa
€0,
C0, 40
40
0o, 31.1
0o,
5.4-2
P/T Sensor 1.02
NaCl 37 €0,
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15,000 800,00
14,500 720,00
14,000 640,00
+13,500 560,00
13,000 480,00
—
[
o 12500 400,00
4
=
12,000 D 320,00
12,500kPa
11,500 240,00
11,000 160,00
10,500 80,000
10,000 0
5 0 5 10 15 20 25 30 35 40 45 50
12,500kPa
15000 800,00
14500 720,00
14000 640,00
13500 560,00
13000 -+ 480,00
— [
g
12500 400,00
= t
=
12,000 17,1 00kPa 320,00
11500 240,00
11,000 160,00
10500 80,000
10,000 et 0
5 0 5 10 15 20 25 30 35 40 45 50
— — —
12,100kPa
15,000 ¢ 800,00
14500 © 720,00
14,000 640,00
13500 560,00
13000 + 480,00
= r
D
& 12,500 13’000k a 400,00
=
12,000 + 32000
11500 + 240,00
11,000 160,00
10,500 80,000
10,000 0
5 0 5 10 15 20 30 35 40 45 50

25

Co,
5.2-7
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5.3

@

co,

5.3-1

2,340m

4.5
1
1
T1 3
co,
200
co,

200

50m
20 30m

1,000
5.3-1
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5.4

co,

Co,

Co,

co,
30
24\Pa
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458m

880m

1,171mVD
(1.179mMD)

1,539mVD

+

2,067mVD
(3,581mMD)

2,390mVD

T1

TD 2,753mVD
(5,800mMD)

@u
Y

O Jrem <——co,

110] [ O]

N\
4 GL
[eSH] S
5
o T e
O RO
| T |
I I'31.5"S/P @10m
TRSV Control Line
7 20" CSG @201m / 26"Hole @205m
TRSV 13-3/8"ESC @405m
13-3/8" 1st Stage TOC (by CBL) @405m
KOP @925m 9-5/8" 2nd Stage TOC (by CBL)
(BUR : 3deg/30m) @1,120mMD/ 1,116mVD
13-3/8"CSG @1,653mMD / 1,472mVD
17-1/2"Hole @1,658m
9-5/8"ESC @1,854mMD / 1,534mVD
EOB @1,618mMD )
1,461mVD 3-1/2" TBG

Inclination: 72<

9-5/8" 1st Stage TOC (by CBL) @3,300mMD / 1,981mVD
7"TOL(TOC) @4,545mMD / 2,366mVD
~ " X 9-5/8"E‘SG @4,607mMD / 2,385mVD
Q}\ 12-1/4"Hole @4,642m
L/ S~<
P-T Sensor @4,498mMD / 2,351mVD & (o S~<
AHC PKR @4,524mMD / 2,359mVD DD -

Mule shoe guide @4,630mMD / 2,393mVD Tteel - J

P-T Sensor Cable

7*(L) @5,800mMD / 2,753mVD
8-1/2"Hole @5,800m

5.4-1
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458mVD (464mMD)

864mVD (1.525mMD)

| 970mVD (2.395mMD) |

1.091mVD (3.092mMD )

TD 1,188mVD (3,650mMD)

31.5" S/P @10m
—— TRSV Control Line

TRSV 20" CSG @202m

1st KOP @240m

(st BUR : 3deg/30m) 13-3/8"ESC @4390mMD / 388mVD

13-3/8" 1st Stage TOC @850mMD / 739mVD

9-5/8" 2nd Stage TOC @1,056mMD / 804mVD
13-3/8"CSG @1,354mMD / 841mVD  17-1/2"Hole @1,359mMD
9-5/8"ESC @1,556mMD / 868mVD
9-5/8" 1st Stage TOC @1,805mMD / 897mVD
9-5/8"CSG @2,405mMD / 971mVD
: 7" CMTG port @2,456mMD / 978mVD

3-1/2" TBG

-
-
-
-
-

1st EOB @1,047mMD P-T Sensor Cable P-T Sensor S--—
806mVD AHCPKR @2,088mMD/933mVD " T==~__
Inclination: 83< Mule shoe guide @2,306mMD / 959mVD T--J
7"TOL @2,288mMD / 957mVD
7"(L) @3,650mMD / 1,188mVD
2nd KOP @2,672m 9-1/2"Hole @3645mMD / 1187mVD
(2nd DOR : 1.5deg/30m) 8-1/2"Hole @3,650mMD / 1188mVD
2nd EOD @2,780mMD
1,022mvD Inclination: 79<

5.4-2
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2
2021 4
[11
[21
1) Co, Co,
/
2)
Brow Out Preventer BOP

3) Co,
4)

) 50m

50m
50m
100m
)
100m
)
50m
)
50m
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2009 p.18 p.20
21 o, 2012 pp.5-7
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50m
50m
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5.6-1
HRGEH LR |
| kgmgse [abrign] |
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EEARBRRE (HREEH)
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_66_

5.6-1

1 4 26 3 28
2 6 26 4 25
10
3 40 26 4 25
44
4 16 26 5 13
5 37 26 4 4
38 26 4 21
6 7 25 11 28
8 25 12 9
7 6 26 4 22
26 6 18
8 16 26 4 25
9 38 27 12 1
39
10 5 1 100m° 26 5 22
26 6 10
11 48 26 5 26
12 10 26 5 29
11 26 6 27
13 88 26 5 29
14 24 25 3 8
32 25 4 4
15 77 25 4 24
25 4 26
16 18 26 4 8
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