SC-1 125kg/s

Ao [m?]

A [m?]

C [mol/kg]

Ceq [mol/kg]

d [m]

G [kg/mol]

Hotal [kJ/kg]

Hintet [kJ/kg]
IVF 3.1)

K
k [mol/(s m?)]
k' [mol/(s m?)]
M [ka/s]
[mol/kg]

R [m]
r [m]
T [s]

t [s]

u [m/s]
Wihiuid Ca? SO [mol]

55



Wscale [mOI]

Xi
X [m]
Y
5 (3.7)
)\ inlet [k‘J/kg]
X 2 (3.20) [m?]
Pt [kg/m?]
P s [kg/m?]
¢
3.2 SC-1
SC-1 2,486
3.1
2,300
1,800 305 2,300 250
SC-1 32 1994 11
1998 9
70
1999 2000 9

3.3

Fournier and Potter, 1982
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34 1998

1998 Truesdell and Lippmann (1998)
Inlet Vapor Fraction
IVF

Hoa - H,
IVF = tOtEil inlet (31)

inlet

Htotal Hinlet )\ inlet

IVF 3.4 IVF
0.10 1998
0 IVF O

3.3

3.5[1] [2] X 3.6
3.1
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Sr Si CO:

2,897kg/m3 2,901kgm-

2,970kgm3

SC-1
SC-1

Shikazono et al., 1983; Shikazono and Holland, 1983

2.76

Ca SOq4

2,899kgm?-

2.56 3.01

3.2
Ca Sr

Shikazono and Holland

(1983) Sr 150 250
X /X
K, — 980, " “Casn, (3.2)
ms,2+ /mca2+
Xi mi
(3.2 SC-1 Sr
3.7 Shikazono and Holland (1983)
Sr 0.4 SC-1 Sr
1.0 Shikazono and
Holland 1983
SC-1 Sr Ca
34 20u m
3.8
Nikon USGS
+ 10 7
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290 6 279 284

1996 1997
SC-1
3.4
@
2000 10 3 PTS 3.9
PTS 13bar(
14bar(2 ) 41kg/s( ) 79kag/s(2 )
2
2
12bar 125kg/s
1,900-2,400
2,045m 2,325m 2,122m 2,252m
2,045m
1 4
259
1,700-1,900
e
1,310m
2
30.1(kg/s)/bar
1998 9 2 2000 9 16

3.10[A]
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60

7 2,045 1,740 77
9-5/8" 1,740m 1,530m
7" 10 9-5/8" Smm
77 1,850m
7 10
3.10[B] 7"
@)
sc-1
1995-1998 1998-2000 311
1995-1998 PTS
2 1,970m 2,045m
3 2,110m 2,250m 2,325m 2
2,110m 2,250m
9-5/8”
1998-2000 PTS
1 2,045m 3
2,122m 2,252m 2,325m
1,970m
1
Sc-1
4
9-5/8”



®

V)

V=3 (R*- r2jpx (3.3)

R A X

(k)
V(@- f)r
k'=—( I (3.4)
TAG
o ps T A G
2,899kg/m3 1998 10 2000 9
m?2 k’ 1.24x 10°mol/(s m?)
Caz SO4*
Ca SO.4
C Granbakken et al.(1991)
L
= 0
C '2‘?11@2+ m .o (3.5)
Caz SO Whiuid

° 1

Wi = a (mcay XM .. )EM[I (3.6)
M At
Wscale (33) (34)
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0.0276

302.24

(3.5)



_V@-fyrg

sale = T 5
Caz

SO

W,

d — scale

Wfluid +W,

scale

3.5
1)

CaS0O, Cazt S04

SO4%

(3.8)

0.024

Cazt

(3.8)

SOLVEQ-CHILLER Reed,1982

[Ca][SO.]
3.12

Chiba(1991)

(3.7)

Whiuid

SO4%

SC-1
S4

Q

[Ca][SO.]

[Ca][SO 4]

SC-1

62

Caz

Wscale

2.4%

SB-1
logQ/K

logQ/K +0.05 0.30



(@)
Sc-1 250

300
3.13
250 300
a)
b) 250 300
c)
a)
2
b)
c)
Casel 250 300
Case2 250 300 SC-1
Ca SO.4
3.14
300 (A) (B)
logQ/K=0

Casel Case?2
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0.40 0.20 Casel

sc-1
0.30
3.15
(M (K)
d2K/dT2>0 250 300
sc-1
1,355m 268
268 10
sc-1
SOLVEQ
+0.25
10 256

64

0.7 Case?

0.6
0.05

3.16
86.1kg/s

1988



3.6
@

1987 (1996)
sc-1

3.17

Criox Ao Uk Ot ¢ - C, A U, Dtr = (CX+D<AOX+DXUX+DX - CXAOXuX)Dtr ; (3.10)
C Ao u P ¢

Ct+D Abr+Dt Dxr fremr CtA)t Dxr ft = (Ct+|1 A\J1+Dtr frep CtAOtr ft)DX (3-11)

(3.10)  (3.11)

2000

(3.10)  (3.11)

Rimstidt and Barnes,1980
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(3.12)

Q- IO:

k A Ceq mol/(s m2)

(3.10) (3.12)

a, - C, 0
(Cx+DxAY)x+D<ux+D< - CXA)XUX)Dtr f +(Ct+Dt Abt+Dtr fisDt Ct AOtr ft)DX = kAtéC—:Dt
e g

(3.13)
Ao A1 r
A, =pr? (3.14)
A =2prDx (3.15)
(3.14) (3.15) (3.13)
Dt Dx C < o
(3.16)
x o]
1(Crr ) Hr 1(Cru) =2k £: (3.17)
Tt x Co 5
(3.17)
u= 'Z' (3.18)
prer
o) 0
(- £)0x o 1 - o) = - k2pr,Dx De- =G (319)
Cu g
¢ ps G

(3.19)
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(3.12) (3.15)
(3.19)
o =1\ 2% GO G (3.20)
Dt r,§ Cqgl-f
I't
X, = rt2 (3.21)
(3.20)
*_ 2x& cic (3.22)
1t re é Copgl-f
(3.22)
3.17 (3.22)
(d)
d, =R- X, =R-r1, (3.23)
R 2 1
Ca
C 3.5 Ceq
al.(1991)
-
c.-o K ¥ (3.24)
899507 5
Y K
Caz* SO
Ca SO.4
Caz SO4*
Caz* SO

67

Granbakken et



a) WELBOR

simulator

b)

2,045m

&)

1998 9

SIM-2

2

2000

3.18

Scale simulator

WELBOR Pritchett,1985

3.3

SIM-1

33
WELBOR

68

Scale



SIM-1
b)

d)

SIM-1

f)
SIM-1

9)

h)

SIM-2

SIM-2

PTS

SIM-2

SIM-2

3.3

3.9
PTS
8bar
SIM-1
SIM-1 SIM-2
SIM-1
SIM-1

69

SIM-1 SIM-2

WELBOR

WELBOR

SIM-2



SIM-1

K logk=-6.00
SIM-2 SIM-1
i)
SIM-1 SIM-1
SIM-2
)
K)
(18) Reed(1982)
SOLVEQ-CHILLER 1998
Caz* SO
SOLVEQ
)
2.4%
SIM-1 SIM-2
3.19 [A]
2 1998 9 2000 9
k

Rimstidt and Barnes,1980; Granbakken et
al., 1991 SC-1
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SC-1

1,220m
1,120m
-6.00 -4.00
log =-6.00 0.4mm
) k log =-6.00 log =-6.00
2.26x 10*mol log =-6.00 log
=-5.00 6.55x 103mol 5.52x
10*mol
log =-5.00 3.8mm I
log =-4.00
36.1mm log =-4.50 7"
717
1,740 7" 13-3/8”
7" 13-3/8”
7”
13-3/8”
PTS 1,310m WELBOR
1,220m 1998 10
1,530m
1,220m
1 Nancollas and Gill(1979) Nancollas
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et al.(1979)

2
1987
3.19[B]
log =-6.00 -4.75
=4.00 1
20mm
7”
log
log =-4.25 -4.75 3.20
5bar
34 2

72

Malate and OSullivan(1992)

4.50

1

2

3.20

log =-4.25



log =-4.50
8.0mm 4 40.0mm
2 85 4 60
log 0.5
4 3
log =-4.25 50 log =-4.75 10
®
PTS
(u) 1998 10 0.1 10
C Cq
1998 10 0.1 10
log
-4.50
3.21
1 d_act
d/d_act
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2000

3.7
SC-1

Sr

SC-1

PTS
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logk=-6.00

logk -4.50
logk + 0.25
77’
SC-1
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logk=-5.00



