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Automated Solutions for Simulated Distillation



DVLS SimDist Analyzers

Distillation is the most widely used separation process in the petroleum industry. Knowledge of
the boiling point distribution of crude oils and finished products is essential for quality control,
environmental compliance and refinery process control.

Conventional distillation tests such as ASTM D86, D1160, D2892 and D5236 determine the true
boiling point distribution of crude oils and their products, but are time consuming and labor

intensive.

The gas chromatographic simulation methods determine the boiling point distribution but
require a shorter analysis time and less operator involvement. The technique of simulated
distillation separates individual hydrocarbon components in the order of their boiling points.

Da Vinci Laboratory Solutions offers a range of SimDist analyzers that determine the boiling point
distribution up to 750°C and report the properties of petroleum streams.

Key Benefits

e High Quality GC Hardware
All SimDist Analyzers are based upon the
flexible, reliable Agilent 8890 GC
configured with dedicated columns, inlets
and detectors.

o Complete Analyzer Range
The SimDist analyzers comply with all
standard test methods of ASTM, DIN, EN, IP
and ISO to provide a boiling point
distribution up to 750°C.

o Dedicated SimDist Inlet
The Programmable Temperature Inlet
developed by Da Vinci optimizes the peak
shape and makes the column/liner
connection easier.
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Proven software platform

The analyzers include the PetroReporter
software that automates the data
processing and reporting of the properties
of petroleum streams. PetroReporter is
successfully used by a global installed base
of leading oil refineries.

Accurate characterization of crude oils

To improve the boiling point
characterization of crude oils the DVLS
PetroReporter merges the High Temp
SimDist with a capillary GC (DHA) analysis.

Application Guarantee

Each analyzer is tested according to the
in-house testing procedures to check the
system performance and to verify the
analyzer specification by a reference sample
test. Factory Acceptance Test will be
scheduled upon request.



Complete Range of GC Solutions for Simulated Distillation

High Quality GC Hardware

Each DVLS SimDist analyzer is based upon the
Agilent 8890 Gas Chromatograph (GC) with
with built-in intelligence and electronic
pneumatic control (EPC).

The Agilent GC is configured for a test method
with the required hardware and software

components: '
o GCprogrammable temperature sample i
inlet - =
e GCcolumn . -
e Calibration, reference or quality control
S——

samples

e PetroReporter software

ASTM, DIN, EN, IP and ISO Compliance

The SimDist analyzers comply with all standard ’ W

test methods of ASTM, DIN, EN, IP and ISO and

provide a true boiling point distribution up to Figure One: SimDist Hardware configuration
750°C.

Carbon < C16 < C44 nC17 -nC44 < C60 <(C18 < C90 < C120 < C110 c1-C9
# FAMES
FBP <280 < 545 <545 <615 <615 <700 <750 <735 NA
(°Q
Sample ® Gasoline ® et Fuel | ®Wax ®Lube ® FAMES ®Lube ® Vacuum | eDistillates | ® Crude
Types oil base oil base Residues oil
®liquid gasoline | eDiesel ® Alkane stocks stocks ® Lube oil
blending Fuel Profile ® Crude base
components Oil stocks

Test Method DIN 51.435 IP 480 Type A IP 507 IP 545

EN 15199-1 EN 15199-2 EN 15199-3
Carbon # <C60 <C120 C120 C120
FBP (°C) <615 <750 <750 <750
Sample Types Lube oil base e Lube oil base e Residues Crude Oil

stocks stocks
e Heavy Distillates
e Mid Distillates




Automation of Analysis Results

Universal Software Tool

The Agilent 8890 Series GC is controlled by Agilent OpenLab software. The DVLS PetroReporter
software automates the data processing and reporting for various SimDist applications. After
data processing PetroReporter creates the required SimDist reports. Thanks to the universal setup
the analyst could also use PetroReporter to process and report data for DHA, FAME and Gas

Calculation applications.
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Figure Two: PetroReporter Analysis Screen of a Crude oil analysis

Multi CDS Compatibility

DVLS PetroReporter is compatible with
following chromatographic data systems of
major suppliers including:

e OpenLAB 2.x
e OpenLAB Chemstation
e OpenLAB EZChrom
e Other CDS interfaces on request such as:
- Atlas
- Chromeleon
- Clarity
- Compass

- Totalchrom

Client/Server or Standalone Configuration

PetroReporter can be used either stand-alone
or in a network configuration. The client/
server architecture of the software allows to
process the analysis data from any PC
workstation.

e Method selection by application

¢ Selection of instruments connected to
PetroReporter

e Authorization level selection



DVLS PetroReporter
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Figure Four: EN15199-3 Calibration & Validation Sample analysis




Automation of Analysis Results
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Figure Six: ASTM D2887 Analysis of Light Diesel

Extensive Report Options

The PetroReporter software assists the
analysts in reporting the petrochemical
properties:

. Special Reporting Options
[ Page Break Before
[¥" Flash Point:

[” Motor Qil Volatility (AST

|ASTM D56 Flashpoint
ASTM D56 Flashpoint

e Alkane Profile report

e Chromatogram

e Cut Point Distribution report

e Flash Point Correlation report
e Motor Oil Volatility report

e Noack Evaporation Loss report
o Distillation Percent report
 Distillation Boiling Point report

e Volume Correlation report for
(customizable) ASTM D86, ASTM
D86/STP 577 or ASTM D1160

e Volume Correlation report
(customizable)

e Volume Cut Point report
(customizable)

ASTM D33 Flashpoint
ASTM D3984 Flashpoint

 Moack Evaporation loss (DIN 51.581)
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Figure Seven: Special Reporting Options
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Figure Eight: Distillation Report Options




DemoSimDist
D2887 Sample 2
2-2-2018 12:21:50

ASTM D2887-16
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C:\ProgramDatz\Da Vinci\PetroReporter\Simdist\DemoData\ASTM D2887\Light Diesel.D

Sample Preset Sample Bottle <
Method D2887EXAM Sample Weight -
Analyst DVLS SolventWeight 1,0000
ISTD Weight 1,0000
Description
Channel: Carbon
BP Calibration C:\ProgramData\Da Vinci\PetroReporter\Simdist\DemoData\ASTM
D2887\Calibration.D
Blank C:\ProgramData\Da Vinci\PetroReporter\Simdist\DemoDat2\ASTM D2887\Blank.D
Start Elution Time 0,173 min
End Elution Time 16,980 min
Total Area 6,8778e+006
Response Factor 0,0000e+000
Found Recovery 100,0
Used Recovery 100,0
TBP Distribution Report
ASTM D2887-16 DemoSimDist
Rec BP Rec BP Rec - - D2887 Sample 2
mass% °C  mass% °C  mass% Da v' nci 2-3-2018 12:21:50
18P 165,0 26,0 278,0 52,0 el
2,0 205,0 28,0 280,5 54,0
4,0 226,5 30,0 283,0 56,0 Ci'\ProgramData\Da Vinci'\PetroReporter\Simdist\DemoDatzASTM D2887\Light Diesel.Dr
6,0 236,5 32,0 285,5 58,0
8,0 247,5 34,0 288,0 60,0 ASTM D86 Jetfuel and Diesels (D2887-6a) Cut point Report
10,0 253,0 36,0 289,0 62,0
12,0 256,0 38,0 290,0 64,0 BP  Rec BP  Rec BP  Rec BP  Rec
14,0 262,0 40,0 293,0 66,0 °C wal% °C wvolv °C wel% °C wel%
16,0 265,5 42,0 295,5 68,0 2331 0.5 270,0 5.3 310.0 L3 350,00 95.5
18,0 268,5 44,0 297,0 70,0 2400 1.5 280,0 20,5 320,0 82,0 360,0 98,5
20,0 271,5 46,0 298,5 72,0 230,0 3.0 290,0 36,5 330,0 88,0 363,7 99,5
22,0 273,0 48,0 301,0 74,0 260,0 4.5 300,0 56,5 340.0 92,5
24,0 274,5 50,0 303,0 76.0 g
TBP Cut Point Report
BP  Rec BP  Rec BP g1 ]
°C mass% °C mass% °C m
165,2 0,5 240,0 6.5 320,0 £
170,0 0,5 250,0 9.0 330,0
180,0 1,0 260,0 13,5 340,0
190,0 1,0 270,0 19,0 350,0 B 1
200,0 15 280,0 27,5 360,0
210,0 2,5 290,0 38,0 370,0 3 g
220,0 3,5 300,0 47,5 380,0 i
230,0 4,5 310,0 60,0 390,0
|
g
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Improved Crude Oil Analysis

Reporting accurate SimDist data on the light hydrocarbons in crude oil is a challenge due to the
guenching effects of the crude oil solvent. The solution is merging the Detailed Hydrocarbon
Data (DHA) data with the SimDist results as standardized in the test method ASTM D7900. Using
PetroReporter you can set the SimDist-DHA merge point and improve the front-end analysis of a

crude oil.
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- Sample Preset Crude Oil Merge Bottle 108
" H Method D7169_Ambient.M Sample Weight 0.2693
Analyst SYSTEM Solvent Weight 10.1296
j Da Vinci ISTD Weight g
—_— Channel Carbon
BPCalibration C:\ProgramData\Da Vinci\PetroReporter\Simdist\India data\Simdist\F-001-102-8P
CALIB.D
Flg ures Twelve - Thirteen: Blank fél:::@é?ﬁt?m Vinci\PetroReporter\Simdistilndia data\Simdist\F-012-101-
. . Response Factor C:\ProgramData\Da Vinci\PetroReporter\Simdist\India data\Simdist\F-005-104-5010
SimDist ASTM D7169—DHA ASTM o RetD - e N '
DHA C:\ProgramData\Da Vinci\PetroReporter\Simdist\India
D7900 Me rge ana IySIS Of a crude ol I — :.a;:omo_zzoezoxs\szzosw 2018-08-22 11-14-39\F-003-103-Mars Crude.D
End Elution Time 25.683 min
Total Area 2863724006
Merge Results DHA 13.4 SimDist 10.5 [mass%] at [151.0 °C]
SimDist Recovery 85.3 mass%
. . . . Response Factor 7.7167€-007
The first two minutes of the SimDist Found hecovery e __—DHAData
overy 98.7 mass%
D7169/IP545 analysis are used for the TBP Distribution Report
DHA D7900 analysis to identifiy the it v Jusow T esm C meem
180 22 25.0 223.0 50.0 365.7 75.0 516.4
H i _ 0 21 26.0 220.0 51.0 3. 76.0 523.5
individual components up ton ;.o a;.; z;o 2346 s;.o 37;.; 77.0 530.7
3.0 62.8 28.0 2415 s53.0 382.8 78.0 538.1
Nonane. 4.0 69.0 20.0 247.9 54.0 389.0 79.0 545.6
5.0 89.5 30.0 254.0 55.0 3047 80.0 553.4
. . ) 6.0 94.3 31.0 259.6 56.0 400.8 81.0 561.1
The SimDist-DHA merge point can be T T Y N -
chosen at the common used n-Nonane 10 1ms | e m2 e em o s
. . . . 11.0 1333 36.0 287.6 61.0 428.7 86.0 601.6
elution time or different using the 120 1397 370 2938 620 4343 87.0 6101
13.0 147.8 38.0 299.4 63.0 440.0 88.0 618.8
PetroReporter software. The merged R A
report lists both the SimDist, DHA and 170 a1 420 a7 60 dee3 920 esmao
. . 18.0 176.7 43.0 3258 68.0 470.5 93.0 661.0
combined recoveries. 19.0 181.8 44.0 331.0 69.0 476.8 94.0 670.6
200 187.4 450 337.1 70.0 483.2 95.0 680.3
21.0 1922 46.0 3433 71.0 489.7 9.0 690.1
220 200.8 47.0 348.6 72.0 496.3 97.0 700.1
23.0 210.0 48.0 354.4 73.0 502.9 98.0 710.1
24.0 216.8 49,0 359.7 74.0 509.5

DA VINCI LABORATORY SOLUTIONS B.V.
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