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• Typical Sponsors

–Operating Companies

–Chemicals Providers

–Service Providers

–Engineering & Design Companies

• Aggregated Funding ($2M to $4M)

• 2 to 3 Years Research Effort

• JIPs

–$24M+ cumulative refinery JIP funding since 2000

–20+ Sponsor Companies

• Joint Industry Projects: 

–CDU Overhead 

–Nap Acid Corrosion

–Rich Amine Corrosion

–Lean Amine Corrosion

–Sour Water Corrosion

–Sulfuric Acid Corrosion

REFINERY JOINT INDUSTRY PROGRAMS (JIP)



Sour Water Corrosion (Hydroprocessing / Hydrocracking / Sour Water Strippers / FCCU): Phase I – III 
between 2000-2013 (Predict -SW)

Rich Amine and Lean Amine Corrosion: Corrosion due to different amine solvents (MEA, DEA, DGA 
and MDEA) – three programs between 2003-2012 (Predict -Amine)

Crude Oil Corrosivity: Phase I completed in 2011 (Naphthenic Acid and Sulfidic Corrosion), Phase II 
complete in 2018 (sulfur speciation and transfer line/high WSS effects) (Predict®-Crude) 

CDU OH JIP Phase I for NH4Cl corrosion – complete in 2018 – CDU-OH-Phase II slated for Q1 2019 
start up (Predict -CDU-OH)

Sulfuric Acid Alkylation: Program complete with development of first prediction model to correlate 
fresh acid concentration, temperature and wall shear stress to corrosion rates (Predict -SA)

Over $21 million in refinery research IP built into Honeywell prediction models – over 16 years of data 
development
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SOFTWARE APPLICATIONS

Benefits

Accurate quantification
Identification of 

critical loops

Optimized Inspection 

Planning

Savings in material 

upgrades and inhibitor 

costs

Software Models - Refining

• Predict®-RT   (online)

• Predict®-SW

• Predict®-Crude

• Predict®-Amine

• Predict®-SA

Software Models – O&G

• Socrates™

• Predict®-Pipe

• Predict®-O&G

• Predict®-Amine
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(a) (b) (c)

CH3(CH2)6CH2SH
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316L SS Corrosion Rate vs. H2S Partial Pressure

T = 130 F, NH4HS Conc = 25 wt% 
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Honeywell Process Solutions
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• Carbon steel

• 410 SS

• 304 SS

• 316 SS

• Alloy 2205

• Alloy 2507

• Alloy 400

• Alloy 600

• Alloy 625

• Alloy 20Cb-3

• Alloy 800

• Alloy 825

• Alloy C-276

• AL6XN (6% Mo)
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Published: NACE Paper 06576 (Part 1)

Figure 7 – API RP 932-B



Published: NACE Paper 10349 (Part 2)



CS – 1 WT% NH4HS – 130°F (55°C)
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CS – 1 WT% NH4HS – 215°F (102°C)
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PHASE III – INTEGRATING DATA FROM ALL 3 PHASES
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NH4HS H2S Partial Pressure Temperature Wall Shear Stress CS Corrosion Rate 904L Corrosion Rate

wt% psia F Pa mpy mpy

11.41 12.53 195 5 14 <1

11.41 12.53 195 10 16 <1

11.41 12.53 195 50 33 <1

11.41 12.53 195 100 51 <1

11.41 12.53 195 150 58 <1

11.41 12.53 195 200 62 <1

11.41 12.53 195 250 65 <1

11.41 12.53 195 500 68 <1

11.41 12.53 195 1000 72 <1

18 12.53 195 5 33 <1

18 12.53 195 10 38 <1

18 12.53 195 50 67 <1

18 12.53 195 100 78 <1

18 12.53 195 150 83 <1

18 12.53 195 200 88 <1

18 12.53 195 250 92 <1

18 12.53 195 500 96 <1

18 12.53 195 1000 99 <1
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NH4HS NH3 PP H2S PP Temperature CN WSS 2205 CR 904L CR CS CR

wt% psia psia F ppm Pa mpy mpy mpy

11.41 15.9 12.53 190 40 500 9.2 7.4 55

11.41 15.9 12.53 190 40 1000 13.3 11.2 74.7

11.41 15.9 12.53 190 40 1400 16 13.7 83.3

11.41 20 12.53 190 40 500 11.8 10.2 62.4

11.41 20 12.53 190 40 1000 16.1 14.3 84.4

11.41 20 12.53 190 40 1400 19 17.1 94.4

11.41 25 12.53 190 40 500 15.4 14.3 70.5

11.41 25 12.53 190 40 1000 20 18.8 94.9

11.41 25 12.53 190 40 1400 23.1 21.7 106.3

11.41 30 12.53 190 40 500 19.5 19.1 77.5

11.41 30 12.53 190 40 1000 24.5 23.9 103.7

11.41 30 12.53 190 40 1400 27.6 26.9 116.5
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Multi-parametric analysis includes:

- Temperature

- NH4HS conc.

- H2S, NH3 conc.

- Vapour flow rate

- Liquid HC flow rate

- Total pressure

Max allowable CR = 8mpy

Max allowable CR = 8mpy

SW flow rate, gpm

Imposing effect of other variables

After reduction of NH4HS conc.

IOW to 2.7wt%
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https://www.honeywellprocess.com/corrosion

