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Application of JFE-UHP™-15CR-125 and JFE-UHP™-17CR-110 to
Enhanced Oil Recovery (Water Injection/Water Flooding)
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Abstract:

Water Injection in which water, such as seawater, is injected into reservoir of oil has been conducted in order to
enhance the recovery rate. Corrosion resistance against seawater is necessary for tubing materials used for seawater
injection. JFE Steel has commercialized JFE-UHP™-15CR-125 and JFE-UHP™.17CR-110 as highly corrosion-resistant
OCTG (Oil Country Tubular Goods) materials. Corrosion resistance of these materials was evaluated in the
conditions simulating water injection. Most of the test were conducted at the location under higher temperature and
higher amount of dissolved oxygen conditions which are possible operation conditions of water injection, because
stainless steels have higher susceptibility to localized corrosion in the conditions. The result shows that corrosion
rate of the materials was less than 0.006 mm/y and the materials were free from localized corrosion in crevice-
corrosion specimens, clarifying that JFE-UHP™.15CR-125 and JFE-UHP™-17CR-110 can be used for tubing materials

for water injection.
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Test solution of test no. 9 is "modified artificial seawater”
which is composed of 3.8 mass% NaCl (23 000 ppm C17)
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and Stock Solution No.2 in ASTM D1141
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Fig. 1 Operation condition of water injection and corrosion test conditions
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Table 1 Material information, and its chemical composition and values of PREN
Sample ID UNS No | Yield Strength grade C Cr Ni Mo Others PREN
L80-13CR $42000 80 ksi 02 | 13 - - - 13.0"
JFE-UHP™-15CR-125 | $42625 125 ksi 0.03 | 15 6 3 1Cu-added 24.9*
JFE-UHP™-17CR-110 | S42825 110 ksi 003 | 17 | 45 3 1Cu and 1W-added 28.6"
22CR-125 S$31803 125 ksi 0.02 | 22 5 3 0.2N-added, Cold-drawn 35.1
25CR-125 $32760 125 ksi 0.02 | 25 6 3 | 0.6Cu-0.5W-0.3N, Cold-drawn | 40.5

PREN=Cr+33X (Mo+0.5XW) +16 XN

* N concentration was regarded as zero for calculation of PREN value of L80-13CR, 15CR-125 and 17CR-110.
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Fig. 2 Setup of crevice corrosion specimen
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Fig.3 Schematic illustration of apparatus of corrosion test
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Fig. 6 Results of corrosion tests in simulated conditions of water injection
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