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1. 
2020 6 2021 2

2. 

400
3.0mm/

3.5MPa 250 24h
10MPa @450 72h

※ 10MPa @400 28
3.5MPa pH=2

GWC 10
3.

TN110SS 17Cr

CaC Calcium Aluminate Cement
11.3MPa@250 24h

11.9MPa@400 28
GWC 85 GWC

600 750 /kg GWC 100 /kg
200 6h GWC

ケリー
Kelly

ロータリーテーブル
Rotary Table

やぐら
Derrick
or Mast

ドローワークス
Drawworks

ボトムホール
アセンブリ
Bottomhole
Assembly (BHA)

ビット
Bit

ドリルパイプ
Drill Pipe

ヘビーウェイト
ドリルパイプ
Heavy Weight
Drill Pipe (HWDP)

ドリルカラー
Drill Collar

暴噴防止装置
Blowout Preventer
(BOP)

スイベル
Swivel

シェール
シェーカー
Shale Shaker

泥水ポンプ
Mud Pump

セメント
Cement

ケーシングパイプ
Casing Pipe

コンダクター
パイプ
Conductor Pipe

サーフェス
ケーシング
Surface Casing

中間ケーシング
Intermediate Casing
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TN110SS (Cr-Mo ) 17Cr
400 30 MPa

Cl- 36000 ppm pH3.0@RT (HCl) NCG 3% (96% CO2/4% H2S)
3 10mL/h

TN110SS (Cr-Mo )
300 14.5 MPa

Cl- 10000 ppm pH3.0@RT (HCl) NCG 3% (96% CO2/4% H2S)
3 10mL/h

GNS@NZ

TN110SS
@400

17Cr
@400

TN110SS
@300 @400

SEM
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( )

(mm/ )

TN110SS
(Cr-Mo )

400 0.34 0.57 0.77

300 0.14 8.53 4.02

17Cr
400 0.17 0.41 0.10

300 - - 0.52
Zirconia 400 -0.03 - -

Sanicro28
400 0.04* 0.21* 0.03 *2019

300 - - 0.16
Alumina 400 0.17* - - *2019

• TN110SS 17Cr
•
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PVD
CVD

-
•

•

•
•

• -
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2019 CAC

GWC 
(Geothermal Well 

Cement)
ThermaLock Modified 

ThermaLock
TSRC (Thermal 
Shock Resistant

Cement)
CAC-1 2019
CAC-2 2020

DESCRAMBLE

Brookhaven 
National Lab

Brookhaven 
National Lab Brookhaven 

National Lab
AGC

(CaP) (CaP) (CaC) (CaC)

TT 200 6hr 100 3hr 200 85 6hr 200 6hr

300 300 500 600 500

Mg2SO4

CO2
pH=0.5 H2SO4
NaCl+Mg2SO4

N/A pH=0.5 H2SO4
NaCl+Mg2SO4

pH=2 H2SO4
H2S HCl
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GWC
2019 CAC-1
2020 CAC-2

API 250 72
2
Φ15mm 30mm

75mL

2
1 300 350 400 450 24

400 28

3.5MPa 10MPa

0.1mdarcy
CAC-2 GWC CAC-1
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GWC
28

20MPa
28 1md

CAC-1 2019
7

28

28 10md GWC 10
CAC-2

28 10MPa
28 0.05md
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20mm pH=2 85

pH=4.3 pH=4.6

GWC

GWC CAC-2 GWC

GWC

pH=8.8 pH=9.0

1 1

37 37

• pH=2 pH 1
• GWC CAC-2

CAC-2 CAC-2

CAC-2

10 / 11



100%

Yanagisawa, N. et al., 2021: Estimation of casing material corrosion rates for supercritical 
geothermal development, Geothermics, 96, 102149.
Yoshida, Y. et al., 2021: Development of New Formulation of Calcium Aluminate Cement System 
for Ultrahigh-Temperature Supercritical Geothermal Wells, World Geothermal Congress 2020+1.
Sakuma, S., Naganawa, S. et al., 2021: Development of High-temperature Well Cement for 
Supercritical Geothermal Drilling with Consideration of Set Cement Strength, World 
Geothermal Congress 2020+1.

3 , 
, 2021 6 .

TN110SS 17Cr

11 / 11


