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Using the SDK at Chevron

• Chevron Assay Group started with Spiral in 1999

• Engineering and Planning functions in addition to Assay Properties

• How can flow rates and properties be estimated for complex routings?

• Aveva Spiral spreadsheet tools offer a solution for faster prototyping and emergency predictions.

• Specific example on getting asphalt properties on a “real fractionated” basis
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Spiral SDK (Software Development Kit)
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• Spiral’s SDK allows for assay creation and manipulation from Excel.

• Spiral’s Fenske type distillation can be used for refining distillation 

analysis. Column calibration, multiple injections and unlimited blending and 

splitting are available from simple spread sheet structures.

• The full power of Spiral Assay is matched with Excel allowing for 

optimization, target setting and monitoring of complex crude distillation 

scenarios.

• This example demonstrates a multi-column scenario to optimize and monitor 

asphalt feed.

• Planning and Engineering functions streamline prototyping, emergency 

calcs, monitoring and performance of oil flows from the crude unit.



Topology of the system in Spiral Assay Flowsheet
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The initial model was put together in Spiral Flowsheet program involves 3 Atmos units feeding 2 

VDUs. 2CU ATB can feed either VDU.



Topology of the system in Spiral Assay Flowsheet
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Rebuilt using the Flowsheet tool from SpiralIntranet.



Spiral Flowsheet in SDK Module
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Via the SDK, the setup in Spiral Flowsheet can be converted into SDK modules in Excel format.



Stream Qualities Representation
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Next, the modules are linked together using a Spiral SDK assay call for each streams, that 

ranges the various inputs. Note the colored boundaries.



Complex Model Representation in SDK Module
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The fully connected distillation complex for 3 atmos units, 2 vdus, various splitters and 

mixers and 4 separate oil injections: 3 crude 1 for hydrocracker frac bottoms.



Using SDK Flowsheet Fitting for Column 

Calibration from Plant Data

Any of the column models can be tuned with plant data on a separate sheet if you do not 

already have ECP and FI from day-to-day unit monitoring

Plant data section can be called from PI-AF. Fitted parameters are linked back to the model.



Calculating VDU cp
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The CutPoint off the VDU can be a 
problem since the feed is a combination 
of 3 atmos resids.

In this case the mass flowrate of any 

VDU product can be divided by the 
VDU feed rate to get the % yield.

Intersecting this % yield with the TBP of 
the VDU is the VR cutpoint.

In this example, the VR1 rate is divided 
by the VDU1 feed rate, subtracted from 

100 , then intersected with the TBP of 
the VDU1FD stream, at 558C cutpoint.



Asphalt Blend Component

12

Assays produced from the HC Bottoms stream can be injected and blended with the straight 

run vac resid material.  Low, Medium and High severity can be chosen in the HC feed box, 
simulating the reactor frac bottoms.

Assays for range of 

reactor severities



Asphalt Predictive Model using Spiral SDK
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All the flowsheet elements are brought together in a single Excel workbook.  Target setting 

using Goal Seek and Solver are easy to apply.  Choosing the assay composition, cutpoints 
and split ratios to set asphalt feed properties and flow.



Asphalt Predictive Model using Spiral SDK
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Here are the variables available.



Replication for Quick Scenarios
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Each worksheet can be 

replicated to create identical 
units, making case studies easy 
to set up.



Additional Functionality Worth Mentioning
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Recut to Stream

Any stream on the flowsheet can be saved as an assay to the Local Share.



Additional Functionality Worth Mentioning
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Series of Binaries to initialize rigorous column flowrates

Liquid product and produced with over head flow and composition



Additional Functionality Worth Mentioning
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Creating Assays from Scheduler’s Plant Data and Scheduler’s Blend

Assay from Plant Data



Additional Functionality Worth Mentioning
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Creating Assays from Scheduler’s Plant Data and Scheduler’s Blend



Additional Functionality Worth Mentioning
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Creating Assays from Scheduler’s Plant Data and Scheduler’s Blend



Additional Functionality Worth Mentioning
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Assay for each day, compare to PI data for Backcast



Additional Functionality Worth Mentioning
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…and check the mass balance on your crude unit by comparing PD to SB.  

Check blend back density to feed density



Summary
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• Create complex distillation models with unlimited oil injection, 

distillation and splitting

• On the fly column calibration with plant data to create ECP, Stripper 

and Rectifying Indexes

• Optimization using Solver with Asphalt properties and flow rate as 

the objective function

• Other use cases include:
o Recut any stream to the Assay database

o Use of the SwingCut Calculator on any pair of streams for LP 

linearization

o Full database functions including Blend Analysis, Blending, and 

Measured Values and Assay Workup w Flowsheet

o Calculate Overheads from each section for PROII initialization



Challenge

• How to model and simulate 
complex crude oil routings thru 
multiple columns and splitters and 
get the optimal product mix for 
asphalt feed.

• Aveva’s new SDK tools allow for 
unlimited complexity in stream 
topology whilst maintaining the 
integrity of Spiral Assay and its 
fractionation technology.

• Using legacy tools would’ve meant 
at least 5 weeks to set up the 
fractionation paths and hand 
blending formulae in Excel.  This 
Asphalt model was built in half a 
day with another 2 days spend 
collecting data for column 
calibration with plant data.

• 5 weeks vs 3 days

Solution Benefits

OIL & GAS
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