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Minicut Assay System Overview

Minicut Assay System Background

HPI Consultants, Inc.

• Minicut Assay System founded upon work of HPI Consultants, Inc.
• Issued assay libraries in 1981, 1987, and 1995
• Developed the Assay Simulator in 2002

NEXIDEA, Incorporated

• Minicut Assay Library developed through a three-year effort 
between NEXIDEA and HPI Consultants

Nexidea Systems, Inc.

• HPI Consultants acquired by Nexidea Systems in 2008
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Minicut Assay System Overview

OIL ASSAY

HPI Crude Oil
Minicut Creator

(Property Predictor Model 
and Assay Updater)

CRUDE OIL ASSAY
VIEWER

CRUDE OIL ASSAY 
MANAGER

CRUDE OIL MINICUT 
ASSAY LIBRARY

An assay management system that allows 
easy cutting, blending, modeling, reporting 

and updating of crude oil information
OIL ASSAYS

OIL ASSAY

OIL ASSAY

OIL ASSAY
OIL ASSAY

Minicut Assay System Concept
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Minicut Assay System Overview

Minicut Assay Library

OIL ASSAY
VIEWER

OIL ASSAY 
MANAGER

CRUDE OIL MINICUT 
ASSAY LIBRARY

Overview

• Minicut assays present crude oil
assay data in standardized Excel®
files with properties reported in small “minicuts”

• Assays created by NEXIDEA using Nexidea Systems’ Minicut Creator 

• 2009 Library:
• Over 330 crude oils
• Over 90 assays – 2006 or newer

• Updated and expanded regularly

• Client assays can be minicut for client-confidential libraries
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Minicut Assay System Overview

Minicut Assay Library

OIL ASSAY
VIEWER

OIL ASSAY 
MANAGER

CRUDE OIL MINICUT 
ASSAY LIBRARY

Example Minicut Assay

MiniCut Assay 
Crude Name Oman Origin: Oman Date: 2007 2009

Gravity, degrees API         33.0 Vanadium, ppm wt             2 Wt% Vol% Fxn Fxn
Specific Gravity (60 F/60 F) 0.8600 Nickel, ppm wt               1 C4 & Ltr Resid Cut Vis@100 Vis@210
Gravity, degrees API (Calculated) 33.2 Iron, ppm wt C5 & Ltr 650 2.05230975 1.3353157
Specific Gravity (Calculated) 0.859 Copper, ppm wt methyl-Cyclopentane 750 2.1842618 1.50469577
Total Sulfur, wt. pct.       1.11 Zinc, ppm wt CycloHexane 850 2.31621385 1.67407584
Mercaptan Sulfur, ppm wt     82 Aluminum, ppm wt Benzene 950 2.44816566 1.84345591
Total Nitrogen, ppm wt   1325 Cadmium, ppm wt C7 Paraffins 1050 2.58792949 2.01295996
Pour Point, degrees F        -42 Arsenic, ppm wt C7 Naphthenes 1140 2.73179507 2.16580057
Reid Vapor Pressure, psi 4.6 Mercury, ppb wt Toluene
Flash Point, degrees F Bottom Water & Sediment, LV pct. 0 C8 Paraffins
Hydrogen Sulfide, ppm wt 1 Ash Content, wt. pct. C8 Naphthenes
Neutralization Number, mg KOH/g 0.48 Salt (as NaCl), lbs/1000 bbls 0 Total Xylenes
VisFxn_100 0.9617 Conradson Carbon, wt. pct.   4.23 Total Ethyl Benzene
VisFxn_210 0.3675 Asphaltenes, wt. pct.        C9 Paraffins

n-Pentane Insolubles, wt pct C9 Naphthenes
Resid Penetration Value C9 Aromatics
Resid Penetration Temperature
Resid Penetration Cut IBP

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41

Cut 
Description

Cut End 
Point

Cummulative, 
Vol%

Cummulativ
e, Wt% Gravity, API

Cut Yield, 
Wt%

Cut Yield, 
Vol % Sp Gr Watson K Sulfur, wt%

Mercaptan, 
ppmw

Nitrogen, 
ppmw

Basic 
Nitrogen, 
ppmw

Acid 
Number, mg 
KOH/gm

Naphthenes
, vol%

Aromatics, 
vol%

Octane, 
RONC

Cetane 
Index

Cetane 
Number

Aniline Pt, 
deg F

CFPP, deg 
F

Freeze Pt, 
deg F

Cloud Pt, 
deg F

Pour Pt, deg 
F

Smoke Pt, 
mm Vis@100F Vis@210F RI at 67F

Con 
Carbon, 
wt%

Vanadium, 
ppmw

Nickel, 
ppmw Iron Copper Zinc Sodium Aluminum Cadmium Arsenic Mercury

Data or Estimate D D D D D D D D N D D C D D D C N C N D D D D D D C D D D
Whole Crude 33.00 100 100.00 0.8602 1.11 82.00 1325.03 0.00 4.23 2 1
Sum of Cuts 33.22 100.00 100.00 0.8590 12.1257 1.11 0.00 1325.03 149.02 0.00 4.22 2.03 1.03
C1 -258 0.00 0.00 340.17 0.00 0.00 0.3000 19.552 0.00 0.00 0.00 0.00 0 0 98
C2 -128 0.00 0.00 265.75 0.00 0.00 0.3562 19.436 0.00 0.00 0.00 0.00 0 0 98
C3 -44 0.25 0.15 147.59 0.15 0.25 0.5070 14.722 0.00 0.00 0.00 0.00 0 0 98
iC4 10.8 0.77 0.49 119.88 0.34 0.52 0.5629 13.818 0.00 0.00 0.00 0.00 0 0 98
nC4 31.1 1.92 1.27 110.79 0.78 1.15 0.5840 13.508 0.00 0.00 0.00 0.00 0 0 93.6
neo C5 49.1 1.92 1.27 105.36 0.00 0.00 0.5974 13.364 0.00 0.00 0.00 0.00 0 0 93
iC5 82.1 2.44 1.65 95.01 0.38 0.52 0.6247 13.051 0.00 0.00 0.00 0.00 0 0 92.60
nC5 96.9 2.91 1.99 92.71 0.34 0.46 0.6311 13.035 0.00 0.00 0.00 0.00 0.00 0 0 61.70
97-120 120 3.83 2.69 85.20 0.70 0.92 0.6530 12.685 0.01 0.96 13.93 0.67 71.49
120-140 140 4.61 3.29 82.34 0.60 0.78 0.6617 12.674 0.007 0.97 0.85 15.36 1.82 68.94
140-160 160 6.33 4.64 78.95 1.35 1.72 0.6724 12.612 0.009 0.98 0.85 16.72 3.05 66.22
160-180 180 7.94 5.92 74.99 1.28 1.61 0.6853 12.508 0.013 1.00 0.85 18.09 4.49 63.30
180-200 200 9.34 7.07 70.86 1.14 1.40 0.6993 12.387 0.019 1.03 0.86 19.42 6.00 60.23
200-220 220 10.90 8.36 66.89 1.29 1.56 0.7132 12.267 0.025 1.07 0.87 20.66 7.41 57.09 -1.41 -1.73
220-240 240 12.58 9.78 63.37 1.42 1.68 0.7261 12.168 0.032 1.12 0.90 21.73 8.62 53.93 -1.34 -1.70
240-260 260 14.33 11.28 60.68 1.50 1.75 0.7363 12.115 0.037 1.19 0.93 22.83 9.24 50.84 -1.26 -1.66
260-280 280 16.10 12.81 58.57 1.53 1.77 0.7444 12.094 0.041 1.28 0.97 23.83 9.35 47.87 -1.18 -1.62
280-300 300 17.87 14.36 56.73 1.55 1.77 0.7517 12.085 0.044 1.39 1.03 24.46 9.24 45.07 -108.69 32.54 -1.09 -1.57
300-320 320 19.42 15.73 55.10 1.36 1.55 0.7583 12.086 0.046 1.54 1.10 24.77 9.01 42.50 40.72 126.97 -109.49 31.74 -0.99 -1.51
320-340 340 20.96 17.10 53.59 1.38 1.55 0.7645 12.091 0.049 1.74 1.21 24.84 8.77 40.16 44.17 130.25 -102.49 30.94 -0.88 -1.44
340-360 360 22.52 18.50 52.10 1.40 1.56 0.7707 12.094 0.052 1.99 1.34 24.81 8.66 38.07 47.15 133.58 -95.05 -99.75 -97.56 30.15 -0.77 -1.37
360-380 380 24.10 19.93 50.60 1.42 1.58 0.7771 12.093 0.057 2.34 1.52 24.85 8.71 36.23 49.59 136.96 -87.24 -94.03 -90.71 29.35 -0.66 -1.30
380-400 400 25.70 21.39 48.89 1.47 1.60 0.7844 12.075 0.070 2.81 1.76 25.12 9.38 34.61 51.16 140.36 -78.49 -86.92 -82.76 28.48 -0.54 -1.21
400-420 420 27.36 22.92 47.19 1.53 1.66 0.7919 12.054 0.090 3.46 2.09 25.71 10.15 33.21 52.35 143.79 -69.33 -79.54 -74.46 27.59 -0.43 -1.13 1.43078
420-440 440 29.08 24.52 45.55 1.60 1.72 0.7992 12.035 0.117 4.37 2.54 26.65 10.89 32.00 53.29 147.22 -59.98 -71.87 -65.86 26.71 -0.31 -1.03 1.43393
440-460 460 30.84 26.17 43.96 1.65 1.76 0.8065 12.015 0.153 5.66 3.15 27.94 11.62 30.95 53.98 150.65 -50.48 -63.94 -57.02 25.85 -0.19 -0.94 1.43699
460-480 480 32.60 27.84 42.42 1.67 1.76 0.8136 11.997 0.201 7.51 4.01 29.50 12.31 30.04 54.44 154.07 -40.87 -55.74 -48.01 24.99 -0.08 -0.84 1.43998
480-500 500 34.37 29.53 40.95 1.69 1.77 0.8205 11.980 0.261 10.17 5.19 31.27 12.98 29.27 54.70 157.46 -31.22 -47.29 -38.91 24.15 0.03 -0.74 1.44290
500-520 520 36.14 31.23 39.55 1.70 1.77 0.8272 11.966 0.332 14.03 6.83 13.61 54.79 160.81 -21.56 -38.60 -29.78 23.32 0.14 -0.63 1.44574
520-540 540 37.90 32.94 38.23 1.71 1.76 0.8337 11.954 0.413 19.59 9.09 14.21 54.72 164.11 -11.94 -29.68 -20.71 22.50 0.24 -0.53 1.44851
540-560 560 39.66 34.66 37.00 1.72 1.76 0.8398 11.947 0.497 27.53 12.15 14.77 54.50 167.35 -2.42 -20.56 -11.76 21.69 0.34 -0.43 1.45121
560-580 580 41.41 36.38 35.84 1.72 1.75 0.8456 11.942 0.582 38.69 16.21 15.30 54.14 170.52 6.98 -11.26 -3.00 20.90 0.43 -0.33 1.45385
580-600 600 43.15 38.11 34.79 1.73 1.74 0.8509 11.944 0.655 54.04 21.47 15.78 53.69 173.10 16.20 -1.28 5.93 20.12 0.52 -0.23 1.45592
600-620 620 44.88 39.84 33.81 1.73 1.73 0.8559 11.949 0.721 74.62 28.08 16.22 53.08 175.20 25.22 9.09 14.73 19.35 0.61 -0.14 1.45754
620-640 640 46.60 41.56 32.87 1.73 1.72 0.8609 11.954 0.782 101.43 36.10 16.63 52.25 177.00 34.01 19.58 23.15 18.60 0.69 -0.05 1.45891
640-660 660 48.31 43.28 31.95 1.72 1.71 0.8657 11.959 0.835 135.29 45.50 16.99 51.21 178.50 42.54 30.15 31.16 17.86 0.77 0.04 1.46004
660-680 680 49.99 44.98 31.06 1.71 1.68 0.8705 11.965 0.882 176.77 56.14 17.31 49.95 179.72 40.80 38.72 0.84 0.12 1.46094
680-700 700 51.64 46.67 30.18 1.68 1.65 0.8752 11.971 0.922 226.11 67.77 17.60 48.48 180.66 51.49 45.83 0.92 0.20 1.46165 0.05
700-720 720 53.39 48.45 29.33 1.78 1.74 0.8798 11.976 0.957 283.20 80.09 17.85 46.80 181.38 62.19 52.47 0.99 0.28 1.46221 0.05 0.03 0.03
720-740 740 55.15 50.27 28.50 1.81 1.76 0.8844 11.982 0.986 347.62 92.78 18.08 44.91 181.92 72.87 58.64 1.05 0.35 1.46268 0.05 0.03 0.03
740-760 760 56.86 52.04 27.68 1.77 1.71 0.8889 11.987 1.012 418.71 105.50 18.28 43.42 182.36 83.50 64.34 1.12 0.43 1.46312 0.05 0.04 0.04
760-780 780 58.52 53.76 26.87 1.73 1.66 0.8934 11.992 1.036 495.62 118.00 18.47 182.73 94.04 69.59 1.18 0.49 1.46359 0.05 0.04 0.04
780-800 800 60.13 55.45 26.08 1.69 1.61 0.8980 11.996 1.059 577.41 130.05 18.66 183.11 104.46 74.40 1.24 0.56 1.46415 0.05 0.04 0.04
800-820 820 61.70 57.10 25.29 1.65 1.57 0.9025 11.999 1.082 663.08 141.53 18.86 183.51 78.78 1.30 0.62 1.46484 0.05 0.05 0.05
820-840 840 63.24 58.72 24.51 1.6172 1.5317 0.9070 12.001 1.106 751.65 152.37 19.07 183.98 82.77 1.36 0.68 1.46567 0.05 0.06 0.06
840-860 860 64.73 60.30 23.73 1.5861 1.4947 0.9116 12.003 1.132 842.15 162.55 19.31 184.50 86.37 1.42 0.74 1.46666 0.05 0.07 0.07
860-880 880 66.19 61.86 22.97 1.5566 1.4597 0.9160 12.005 1.165 935.99 179.91 19.60 185.37 89.62 1.47 0.79 1.46808 0.10 0.09 0.09
880-900 900 67.62 63.39 22.26 1.5276 1.4259 0.9203 12.009 1.214 1037.21 220.86 19.95 186.94 92.54 1.53 0.85 1.47030 0.10 0.10 0.10
900-920 920 69.01 64.89 21.55 1.4985 1.3923 0.9245 12.012 1.264 1139.51 267.05 20.37 188.44 95.14 1.58 0.90 1.47255 0.10 0.12 0.12
920-940 940 70.37 66.36 20.85 1.4687 1.3583 0.9288 12.015 1.317 1242.19 318.66 20.87 189.86 97.47 1.63 0.95 1.47483 0.10 0.15 0.15
940-960 960 71.69 67.79 20.16 1.4377 1.3236 0.9330 12.018 1.371 1344.63 375.80 21.49 191.22 99.54 1.68 1.00 1.47715 0.10 0.17 0.17
960-980 980 72.98 69.20 19.48 1.4054 1.2881 0.9372 12.020 1.429 1446.27 438.58 22.21 192.51 101.36 1.72 1.05 1.47950 0.16 0.21 0.21
980-1000 1000 74.23 70.57 18.81 1.3720 1.2520 0.9414 12.023 1.489 1546.65 507.05 23.07 193.75 102.97 1.77 1.09 1.48190 0.26 0.40 0.24
1000-1020 1020 75.45 71.91 18.16 1.3377 1.2154 0.9455 12.025 1.552 1645.37 581.19 104.39 1.81 1.14 1.48435 0.40 0.40 0.28
1020-1040 1040 76.75 73.35 17.52 1.4459 1.3080 0.9495 12.028 1.618 1742.09 660.97 105.62 1.86 1.18 1.48685 0.58 0.70 0.33
1040-1060 1060 78.05 74.79 16.89 1.4392 1.2966 0.9535 12.031 1.687 1836.55 746.28 106.69 1.90 1.22 1.48939 0.83 0.96 0.39
1060-1080 1080 79.32 76.21 16.28 1.4191 1.2732 0.9575 12.034 1.760 1928.55 836.94 107.62 1.94 1.27 1.49198 1.14 1.43 0.46
1080-1100 1100 80.57 77.61 15.69 1.4002 1.2512 0.9613 12.038 1.837 2017.92 932.71 108.41 1.98 1.31 1.49462 1.54 2.13 0.55
1100-1120 1120 81.80 78.99 15.11 1.3822 1.2303 0.9651 12.042 1.917 2104.56 1033.30 109.09 2.02 1.34 1.49729 2.03 3.17 0.65
1120-1140 1140 83.01 80.36 14.55 1.3646 1.2099 0.9688 12.046 2.002 2188.39 1138.32 109.66 2.05 1.38 1.50000 2.63 4.65 0.77
1140+ 1500 100.00 100.00 10.95 19.6407 16.9852 0.9933 12.177 2.666 4689.53 54.10 88.19 2.79 1.97 20.73 9.26 4.87

Minicut 
(20oF Cuts)
Yields and 
Properties 

Whole Crude 
Properties 

Resid 
Viscosities
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Creating Reliable Assays

OIL ASSAY
VIEWER

OIL ASSAY 
MANAGER

CRUDE OIL MINICUT 
ASSAY LIBRARY

We do the work!

• NEXIDEA uses the Minicut Creator
to model yields/properties and create
minicuts which match the original assay.

• The Minicut Creator relies on HPI’s
Crude Cut Property Prediction CCPP 
correlations developed from neural 
network analysis presented to COQG.

• Quality Control Measures
• Assembly of good team
• Checks on base assay
• Checks during minicutting process
• QC sheet created on completion
• Follow-up checks on overall library



6

Minicut Assay System Overview

Creating Reliable Assays

OIL ASSAY
VIEWER

OIL ASSAY 
MANAGER

CRUDE OIL MINICUT 
ASSAY LIBRARY

Base Assay Considerations

• “Garbage In – Garbage Out”

• Units of Measure

• Material Balance Checks

• Specific Gravity Checks
- Sum of cuts adds to 100% using calculated Whole Crude Gravity
- Look for slight increase in API between Reported and Calculated

• Contaminant Checks (Sulfur, Nitrogen, Concarbon, Metals)
- Reported Whole Crude Value Versus Calculated (Sum of Cuts)

• Completeness of Assay – Number of Cuts and Properties Analyzed 

• Comparison of Whole Crude Properties with Current Production
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Creating Reliable Assays

OIL ASSAY
VIEWER

OIL ASSAY 
MANAGER

CRUDE OIL MINICUT 
ASSAY LIBRARY

Crude Oil Updater

• Updates MC assays based upon
changes in whole crude properties 

• API gravity
• Light ends composition 
• Contaminants

• HPI Consultants Crude Oil Quality Group Meeting Presentation 
The Assay Simulator – Crude Assay Modeling based on Simple Whole Crude  
Properties (January 2003 Meeting) 

• Uses offsets to CCPP predictions established from a base assay

• Appropriate for changes to the same production field



8

Minicut Assay System Overview

OIL ASSAY
VIEWER

OIL ASSAY 
MANAGER

CRUDE OIL MINICUT 
ASSAY LIBRARY

Provides crude oil assay properties in
user-defined cuts and Excel® formats
Functions:

Assay Viewer

• Select – List, sort, and select assays
• Setup – Specify cuts, temperatures

and property codes
• Format – Create new or use an existing assay format

of user-defined functions
• View – View, print, or copy results

Example user-defined function 
(wt% sulfur of 400-450oF cut): 
=CutProp(StartCut,EndCut,Property)
=CutProp(400,450,Sulf) 
= 0.1136
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OIL ASSAY
VIEWER

OIL ASSAY 
MANAGER

CRUDE OIL MINICUT 
ASSAY LIBRARY

Functions

• Select – List, sort, view, and
select from available assays           

• Blend – Blend up to 20 crude oils by weight or volume

• Create Blend Assay – Save a Minicut assay representing the blend

• Compare Assays – Compare properties of blend and other crudes

• View – View, print, or copy assay in any “view” (Assay Viewer)

• Report – Report property cut information in a side-by-side table

• Graph – Graph component properties of the blend and other crudes

Assay Manager
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Conclusion

• The Minicut Assay System makes assay management simple.

• Reliable Minicut Assay Library currently covers over 330 crude oils.

• Thanks to

• Previous owners of HPI Consultants, Inc. 

• Mr. Cud Baird 

• Mr. Ward Davis

• NEXIDEA Team

• Next Steps

• Receiving your feedback! 

• Adding your assays to the Minicut Library.


