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Hydrogen (SHE) | EC - 0.059 pH 0.00
- & 0]
Silver chloride E- - 0.059 log a hloridy 0.2224 -0.6
0.1 M KCl 0.2881
1.0 M KCl 0.235
saturated (KCl) 0.199
seawater ~0.250
0
Calomel E" - 0.059 log a chloride 0.268
0.1 M KClL 0.3337 -0.06
1.0 M KCI 0.280 -0.24
(SCE) | saturated (KCl) 0.241 -0.65
0]
IMercurous sulfate| E¥ - 0.0295 log a_ ifate 0.6151
IMercuric £9 - 0.059 pH 0.926
o}
Copper sulfate E- + 0.0295 log B intar 0.340
saturated 0.318
Silver chloride = Ag/AgCl
Saturated Calomel = SCE
Copper Sulfate = Cu/Cus0.
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anoge; L > ar Rs = (p/(2nL))(In(4L/r)-1)
Short slender stand-off | ;
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Long flush mounted L = _
4 x with and thickness Ra=p/(29)
Short  flush  mounted, _
bracelet and other flush Ra=0.315p/vA
mounted shapes
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Material Minimum negative potential Maximum negative potential 2
Y A"
Carbon steel
Aerobic environment — 0,80 — 1,10k
Anaerobic environment — 0,90 —1,10Pb

Austenitic stainless steel

Npge = 40 © -0,30d - 1,10

Nepe <40 © —0,504d - 1,10
Duplex stainless steel - 0,504 e
Martensitic stainless — 0,504 =

(13 % Cr) steel

The potentials given in Table 1 apply to saline mud and normal seawater compositions (salinity 2,2 % to
3,8 2%).

The potentials are referenced to an SCE reference electrode, which are equivalent to a silver/silver
chloride reference electrode (AgfAgCliseawater) in 30 ©2-cm seawater.

a These negative limits also ensure negligible impact of CP on pipeline coatings.
b Where pipeline systems are fabricated from high strength steel (o, > 550 MPa), the most negative potential
that can be tolerated without causing hydrogen embrittlement shall be ascertained.

© Nege = %Cr + 3,3 %(Mo+0,5W) + 16 %N.
d

For stainless steels, the minimum negative potentials apply for asrobic and anaerobic conditions.

= Depending on strength. specific metallurgical condition and stress level encountered in service, these alloys can

be susceptible to hydrogen embrttiernent and cracking. If a risk of hydrogen embrittlement exists, then potentials more
negative than —0,58 " should be avoided.

1
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1- Impressed current system
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