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• Define the most likely evolution in the 
mposil~ e ~  

11 Outline the most ~ cutosion scenario 

11 Specify the procedure for ~ each 

corrosion process 

11 Establish criteria for nzxlel assBnptions and 
decisions 

11 Procedures to address dangerous scenarios 

Options for avoiding dangerous scenarios 
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Other Uncerta~es 

Container Stresses 


MicmOiological Envimnment 


The "No_.o_~g" Scenario 
- neutral pH 
- no deposits 
- low to negligible salinity 
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~ " S c e n a r i o  
- elevated pH 
- enhanced salinity 
- deposits 
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Negligible dry oxidation for relative ~ (RH) < 60% 


TTHREs Humid Air/Aqueous Corrosion 110+10°C 

RHTHREs Humid Air Corrosion 65-75% 

RHTHREs Aqueous C ~  85-95% 

Even if pitting is ~ ~  kwolved, the hemispherical growlh 
of a large density ofpits will lead to their coalescence into 
a rough general corrosion front 

"T/HE 

No need to include a pitting factor. 

Use TSPA-95 approach but replace the ~ factor with a 
roughness factor as s p e ~  by McCdght 
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For the Alkaline Conditions Established 

Passiva~on of cartx~ steel could occur leading to the 
probability of pitting 

Use a growth law not a pitting factor 

p - k t n  p - d e p t h  t - t ime  

to describe pitting. 


Other influences can.~ expressed in k (T, [S0~4-] /[c r] ) 


Pitting w~'ll eventually stop as the concrete becomes 

"Washed out"and the pff returns to neutral 


Since nutrients suppliied by drips, MIC persists for the 

lifetime of the CAM 

General corrosion rate should be multiplied by the MIC 
Factor (-4) for the lifetime of the CAM 
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Failure of the CAM Will Expose the CRM 

In the absence of water provided by drips, the CRM will 
undergoslow passive coRosi~ 

Passive corrosk~ rate -0.11JnVyear (50- 100°C) 


In the presence of water an aggressive acidic Fe m chloride 
solution could be formed at the surface of the CAM 



The establishment of such conditions could render the 
CRM susceptible to localized corrosion but could also 
provide a degree of galvanic 

What galvanic protection is gained may soon be lost 
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De Mechanismfor the CRM 
In the absence of good databases for the crevice corrosion 
of candidate CRM, conservative criteria should be 
established to assess the likelihood of crevice corrosion 
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These critical values can be used to detennir~ the CAM 
lifetimes required if localized corrosion of the CRM is to be 
avoided 2SO 

,~-,J 

3= 

£ tSO 


J 

O- i | ! ! 

&l ! I 

,oo 'ml ' 'T31am. m 

C -2~  CZ'/6 


0 



m 


These temperature/time thresholds can be used with the 
distribution in penetrationdepths calculated for the CAM to 
predict whether each incividual failure site in tt~ CAM will, 
or will not, initiate a crevice 
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This Procedure Will Provide A Dist bution of 

i i 

Crevice Initiation Times 
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For TF < TT.RES at t = t F for the CAM 

CRM will corrode passively and long r~elJmes will ensue 

For T F > TTHREs at t = t F for the CAM 

Crevice corrosion will initiate and proceed with a growth law 
similar to that used for the pitting of the CAM 

p = ~  

Such laws are generally not available for the candidate 
materials 

(A conservative penetration law is available for Ti-2 s t t~s)  
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Crevice Corrosion Scena~os 

Worst Case 
Crevice corrosion propagates to a certain depth and then 
rapid failure ~ by SCC 	 -
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Conservative Case 
e 	 Crevice corrosion propagates to lailure 

Realistic Case 
Crevice corrosion propagates for a limited period since the 
compositional and metallurgical properties of the chosen 
material eventually enforce repassivation 
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Alternative Corrosion Allowance Material 

Generally, not a good idea to switch to Mone1400 

- expensive 

- poor database (cf ~o carbon stee~ 

Not recommended unless the cartxxl steel outer barrier 
cannot be shown to last long enough to protect the CRM 
from localized corrosion 

Why not contemplate the use of a titanium outer barrier?. 

- unaffected by drips 

- does not suffer MlC 

- thick wall not required 
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Microbial Influenced Conosion 

In the absence of drips the influence of MIC shcx~ be 
limited by the supply of nutrients 

- multiply the CAM general corrosion rate by an 
MIC factor which, decreases with time 

In the presence of drips the supply of nulrients could be 
enhanced 

- multiply CAM general corrosk~rate by MIC 
0 factor until failure 

-	 note corrosion may be ~ if Wet/dry 
cycles prevail 

The candKlate CRM materials are generally not 
susceptible to MIC 

-	 even if they were, MIC would lead to the initiation 
of localized corrosion but no enhancement of its 
propagation (Utt~e) 

-	 the influence of MIC can, therefore, be ignored 
in. an already conservative corrosion scenario 0 



Summa 

1. A much better understanding of the movement of wate 
in the repository is required. 

2. The database for carbon steel is good and prediction c 
its behaviour is possib6e. 

3. The absence of a good database for the candidate 
corrosion-resistant materials means a conservative 
modelling approach is required. These conservatisms 
can be lifted as more data becomes available, 

4. Care should be taken not to over-emphasize the effect,, 
of MIC. 
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