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Project Development

• Need
• Justification



Project Goals

• Blend Optimization
• Direct Blending To Pipeline



Project Description

• Utilize DCS BRC for Blend 
Optimization

• Install Analyzers
• Modify Piping and Control Loop



Technology Used

• Analyses Needed
– pour point, cloud point, distillation, cetane 

index, gravity, sulfur
• New Technology Considered - NMR

– Proven technology
– Reduction in number of analyzers
– Less space needed allowing utilization of 

existing analyzer building
– Reduced maintenance and calibration



Technology Used

• Drawbacks to New Technology
– Not familiar with technology
– Limited local plant support
– New design
– Not a proven process analyzer in this 

application



Installation/Start-up

• Utilization of existing equipment
• Hardware details

– Provided by Foxboro
– Provided by Motiva Enterprise

• Software details
• Service
• Training
• Delays



Blender Utilization

• High Sulfur Blends
• Low sulfur Blends
• Outliers
• Current Status
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1H NMR Spectra of Diesel









Parameter Primary Test Range SEP

Cetane Index D976 21 to 56 C.N. 1.0

Cetane Index D4737 21 to 56 C.  n. 1.0

Cloud Point D2500 -87 to +21 deg. F 4.5 deg. F

Pour Point D97 -85 to +20 deg. F 4 deg. F

T10 D86 312 to 496 deg. F 5 deg. F

T50 D86 340 to 565 deg. F 5 deg. F

T90 D86 400 to 662 deg. F 5 deg. F

End Point D86 445 to 694 deg. F 5 deg. F

API Gravity D4052 13 to 46 deg. 0.9 deg. F

Viscosity D445 1.00 – 3.3 cSt 0.04 cSt

Sulfur D2622 0.01 to 1.92 wt% 0.02 wt%



Tank 1522 High Sulfur Diesel 5/26/00 final blend results
NMR Lab

T10 413.4 410.0
T50 510.3 513.7
T90 622.6 619.5
EP 669.0 668.1
API 35.2 35.0
Cetane 48.0 47.3
Pour * 15 10
Cloud 19.8 15

* pour depressent added

Berthold Lab
Sulfur 2407(2707**) 2986

** sulfur analyzer is calibrated 300 ppm low



Future Plans

• Future Diesel Specifications
– EPA Mandates

• Relocate
– HCU Diesel/Avjet



Graphs and Pictures



Diesel Blender Sample Taps



Sample Pump



Sample Conditioning Plate



Analyzer Building



Foxboro NMR Analyzer



Sample/Proto Switching Plate



Analyzer Sample Line By-Pass Loop



Summary & Questions
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