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Design Temperature ("F)(niadmin): 170/45 
MELTER 1 & 2 WET ELECTROSTATIC PRECIPITATOR (WESP) 

Material 
(UNS No.) 

rarhnn Ptppl 

Location: out cell 
Design Pressure (madmin): +1 at& -1 atm 

~ 

Relative Acceptable Unacceptable 
cost  Material Material 
n 31 x 

Contents of this document are Dangerous Waste Permit affecting 

Operating conditions are as stated on sheets 5 and 6 

304L (S30403) 
3 16L (S3 1603) 
6% Mo (N08367) 
Alloy 22 (N06022) 
Ti-2 ~~c ;nAnn \  

Operating Modes Considered: 
The vessel is acid, pH 2.4 to 2.6. 
Temperature up to 149 "F in the event the SBS loses cooling. 

1 .oo X 
1.18 X 
7.64 X 
11.4 X 
i n  i Y 

Materials Considered: 

."", . ". 1. I I I 

Recommended Material: UNS NO8367 

Recommended Corrosion Allowance: 0.04 inch (includes 0.00 inch erosion allowance) 

Process & Operations Limitations: 
P 

Develop a rins;/flush strategy 

Please note that source, special nuclear and byproduct materials, as 
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the 
US. Department of Energy (DOE) facilities exclusively by DOE 
acting pursuant to its AEA authority. DOE asserts, that pursuant to 
the AEA, it has sole and exclusive responsibility and authority to 
regulate source, special nuclear, and byproduct materials at DOE- 
owned nuclear facilities. Information contained herein on 
radionuclides is provided for process description purposes only. This bound document contains a total of 6 sheets. 
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Corrosion Considerations: 

The WESP is used to collect radioactive aerosols from the SBS to extend the life of the downstream equipment filter media. 
Spray rings are provided above and below the internal tubes for vessel and tube flushing. Water and acid flushing capability 
can be used for WESP cleanout for decontamination and decommissioning. Acid flushing may be required non-routinely to 
prevent buildup of solids in the WESP. 

a General Corrosion 
At the stated concentrations and pH, the general corrosion rate is expected to be low, 5 1  mpy. In this system, dunng normal operation, 
either 304L or 3 16L would be acceptable. 

Conclusion: 
304L or 316L would be acceptable for the conditions stated. 

b Pitting Corrosion 
Chloride is known to cause pitting in acid and neutral solutions. Normally the vessel is to operate at 122°F at a pH of 2.4 to 2.6 but could 
approach pH 0 during acid flushing. Berhardsson et al(l981) conclude 304L or 316L could be used based on temperatures and 
concentrations. However, the temperature could approach 150 "F and data from Phull et al(2000) imply that with these conditions, a 6% 
Mo alloy or the equivalent will be needed during an off-normal event involving SBS cooling. 

In addition, because of the high electrical potentials involved, the environment may be more oxidizing than is common. Consequently, a 
strongly pitting resistant alloy may be needed. 

Further, there would be a tendency to pit if the vessel were filled with process water and left stagnant. The time to initiate would depend on 
the source of the water, being shorter for filtered river water and longer for DIW. Pittmg has been observed in both cases, and is likely 
because residual chlorides are likely to remain. Pitting is less likely for the higher alloys such as a 6% Mo alloy. 

Conclusion: 
Based on the stated operating conditions, 316L is marginal and 6% Mo is recommended. 

c End Grain Corrosion 
End grain corrosion only occurs in high acid conditions. 

Conclusion: 
Not believed likely in this system 

d Stress Corrosion Cracking 
The exact amount of chloride required to cause stress corrosion cracking is unknown. In part this is because the amount vanes with 
temperature, metal sensitization, the environment, and also because chloride tends to concentrate under heat transfer conditions, by 
evaporation, and electrochemically during a corrosion process. Hence, even as little as 10 ppm can lead to cracking under some conditions. 
With the possible off-normal conditions and the tendency to concentrate salts, 6% Mo or better is recommended. 

Conclusion: 
For the normal stated operating environment, 3 16L is satisfactory. However, possible higher temperature off-normal conditions require a 
more resistant alloy. 

e Crevice Corrosion 
WESPs are known to accumulate solid deposits. Because the solids will probably contain halides, crevice corrosion will be likely. A 6% 
Mo is recommended. Also, see Pitting. 

Conclusion ; 
A 6% Mo should be used 

f Corrosion at Welds 
Corrosion at welds is not expected to be a concern. 

Conclusion: 
Not a concern. 

g Microbiologically Induced Corrosion (MIC) 
The proposed operating conditions arc not conducive to microbial growth - the average operating temperature is approximately correct but 
the pH is too acid. No process water is shown as entering the vessel. 

Conclusion: 
MIC is not considered a problem. 
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h FatigudCorrosion Fatigue 
Only minimal temperature cycling is expected. The presence of tubular internal components could be a concem but the vessel will be 
designed to accommodate any fatigue arising from the presence of the tubes during the design life of the equipment. 

Conclusions 
Not a concem. 

i Vapor Phase Corrosion 
The vapor phase portion of the vessel is expected to be contacted with particles of waste from splashing. Equipment is designed to allow 
the removal of solids as necessary. 

Conclusion: 
Not a concem. 

j Erosion 
Velocities within the vessel are relatively low. 

Conclusion: 
Not a concem. 

k Galling of Moving Surfaces 
Not applicable. 

Conclusion: 
Not applicable. 

I FrettinglWear 
No metal/metal contacting surfaces expected. 

Conclusion: 
Not a concern. 

m Galvanic Corrosion 
No dissimilar metals are present. 

Conclusion: 
Not a concern. 

n Cavitation 
None expected. 

Conclusion: 
Not a concem. 

o Creep 
The temperatures are too low to be a concem. 

Conclusion: 
Not applicable. 

p Inadvertent Addition of Nitric Acid 
Equipment normally operates at a low pH and will be rinsed with nitric acid. 

Conclusion : 
Not applicable. 
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OPERATING CONDITIONS 

PROCESS CORROSION DATA SHEET 

Component(s) (NamellD #) Melter 1 & 2 wet electrostatic precipitators 
(HOP-WESP-00001, HOP-WESP-00002) 

Facility 

In Black Cell? 

HLW 

No 

Vuminum A1+3 

J i trite 

:arbonate gll 
Jndissolved solids wt % 

Ither gll 

lther (NaMn04, Pb, ...) gll 9.2E-04 6.6E-04 

,H NIA Note 2 
Note 3, 

rem perat u re O F  Assumption 1 

I I I 
.ist of Organic Species: 

dotes: 
. Concentrations less than I x  104g11 do not need to be reported; list values to two significant digits max 
. Average pH 2.4 to 2.6 
T routine 122 "F (range not provided) condensate temperature 

issumptions 
. Temperature could rise as high as 149 "F in an off normal event involving SBS cooling 
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5.4.1 0 hlelter 1 and Melter 2 Wet Electrostatic Precipitators (HOP-WESP-00001, HOP- 
WESP-00002) 

Routine Operations 

A wet elcctrostatic precipitator (WESP) is a vessel assembly used to collect radioactive aerosols from the 
SBS to extend the life of downstream equipment filter media. The WESP internals consist of vertical 
tubes mounted on a tubc sheet(s) connected to the vessel that serve as particle collection surfaces. 
Discharge rods extend from above each tube down through the tube center to the tube bottom. The 
dischargc electrode array is supported by a c ~ n d ~ t i n g  structure above the tubes and attached to the 
external power supply rods that extend through the pipes on the WESP top. Other WESP services such as 
gas inledoutlet, demineralized flush walterhitric acid, instrumentation, and drains are provided throuBh 
the vessel walls in the active services pipe area. Spray rings are provided in the vessel above and below 
the tubes for vessel and tube flushing. A gas flow distributor plate(s) is located below the tubes to ensure 
even gas flow through the tubes. The WESP drain is located in the vessel bottom and is routed to the 
SBS condensate receiver vessels (HOP-VSL-00903, HOP-VST,-00904). There i s  a remotely operaled 
drain valve in the drain line locatcd in the meltcr cave. The drain line is hydraulically sealed by the 
solution in the SBS condensate receiver vessel. The valve on the line is used to close the vessel for filling 
with nitric acid and flushing. Water and acid flushing capability can be used €or WESP cleanout for 
decontamination and decommissioning. The offgas enters from the side, near the botbm of the vessel. A 
water atomizing nozzle is mounted on the gas inlet. The offgas flows through the distnbutor plate, 
through the tubes, and out through the outlet nozzle. 

Non-Routine Operations that Could Atrect Corrosion/Erosioa 
Acid flushing may be required periodically to prevent buildup of solids in the WESP. 
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