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Oil Refinery Offsites Automation
Advanced Blend Control & Oil Movements Manager

 Oil Movements used for crude terminals,
refineries, petrochemical complexes, bulk
storage terminals etc

 Advanced Blend Control used for refineries

and bulk storage terminals AL DD
Y]
Advanced Blend Control
* Advanced Blend Control integrated with Oil Riis A

Movements Manager

 Comprehensive System for:
— Blend and oil movement order management
— Physical blend and movement line-up
— Pre-blend optimization
— Online control and blend recipe optimization
— Monitoring & reporting
Configuration and maintenance
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In-line Product Blending - Equipment

Blend Header

'[o@. .

L'g bod 1}
'_oo MEE® DO XN XNEE

g ) 091 —
—{[IT] = S
Static Mixer [m_%b
Rundowns Tanks Pumps  Flow Stations Blend Header  Tanks Dispatch
Analyzers
Components Products

Business Objective — Fulfil Orders for Product at Lowest Cost
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In-line Product Blending - Constraints

Product Quality Specifications &

Control Targets?

LT CP

L.éééiz‘

Static Mixer [m_%b
Component ~ [umPable Min & Max Min & Max Analyser Available
Availablity? Flowrate? Flowrate? Precision? Room?
Tank Heel?

Component Properties

Find Optimum Recipe within Constraints
Tested 2 / Week

Lab Precision?
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Refinery Product Quality Specifications & Constraints

* Feasible solution space — squeezed by changing specifications

 Solution space sometimes disappears completely — infeasible

Feasible solution space /

* Gasoline

* Reduced benzene, aromatics, olefins
Reduced RVP / DVPE
Reduced sulphur
Tighter D86 specifications E70 E100 E150 VLI \\
MTBE banned in some countries
Ethanol added at road truck rack

* Diesel (ULSD)
* Reduced sulphur
* Reduced PAH
* Increased CN & ClI

* Fuel Oil
* Reduced sulphur (MARPOL)
* CCAl for different ship diesel engines (ISO 8217)
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Typical Differences in Optimised Blend Recipe

PIanner/ScheduI

Initial recipe with offline optimisation

Actual closed loop optimised recipe
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Header Blend Intervals

MATERIAL | TAMEK | MIN [PLAN| INIT [ AVG | MAX | VOLUME

Hw " CAT SR-5E AO40| BE.O0| BR23| 5271 B1.60| 2¥722.890

LT CAT SR-E3 R40| E00| 571| EE5| 800 3496477
] SR-E0 11.98| 1498 17.71/17.90 17.97| 9413.108|
BEUTAME SR-747576 | 10.96| 15.66(15.43|16.37| 20.36| S8609.386 |
S5R-37 EEIMF' SR-37 E.00 ?35 EOO| E.37| B10| 3349.602|




Blending Business Opportunity — Reduce Costs of...
* Inventory (blend right-first-time, just-in-time)
e Quality giveaway (Octane, RVP, Cetane, Sulfur, CFPP, Viscosity etc)
e Sub-optimal blend recipes
* Correction blends & reblends
* Distress & panic blends
 Downgrading to lower quality grades
* Contamination errors

 Demurrage for missed shipments & pipeline slots
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Business Opportunity - Reduce Qua Giveaway Cost AKI ON

Gasoline Pool

® Increase quantity of premium grades
m Sell petrochemical naphtha at gasoline price

m Sell higher / buy lower quality components

* Gasoline prices - Regular USS 2.80, Premium USS 3.19, / us gallon

* Premium — Regular = USS 3.19 — USS 2.80 = USS 0.39 / usg = USS 16.38 / bbl
— Premium — Regular =93 — 87 = 6 AKI ON
— ON giveaway = USS$ 16.38 / 6 = USS 2.73 / ON / bbl

* Cost to refinery of 100,000 bpd gasoline with 0.25 ON giveaway =

www.HPIRPC.com ©Copyright 2012 ABB Ltd



Business Opportunity - Reduce Quality Giveaway Cost RVP

m Sell additional butane at gasoline price

Butanes Pool

* Gasoline forecourt prices - Regular USS 2.80 / us gallon = USS 117.6 / bbl
* LPG sales price USS 0.84 / kg = USS 82.5 / bbl
* Regular—LPG = USS 35.1 /bbl

e Regular with 0.5 psi RVP giveaway would allow + 0.86 % n-butane to be added to
increase RVP from 9.5 to 10 psi

* Gasoline 100,000 bpd production increased to 100,859 bpd
— Sell 859 bpd of butane at Regular price

e Cost to refinery of 100,000 bpd gasoline with 0.5 psi RVP giveaway =
— 859 * 365 * 35.1 = USS 11.00 million / year

ning LP to calcula
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Margin Between Sales Specification & Control Target — Depends on
Confidence Level

RON Control Target above Sales Target Specification

ASTH Reproducavity | <

Supplier Testing Margin _ 954
Refinery Site Precision _ 95.25
ASTM Repeatability _ 95.2
ASTM Report Interval _ 95.1
AsTM Report Interval * 0.5 ||| | R o o
EN228 Specification _ 95

Recipient Testing Margin | 94.6

946 947 948 949 950 951 952 953 954 955 956 957 958 959 96.0
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How Much of the Business

Opportunity Can Be Captured?

Sales
Specification
RON 95.00
MON 85.00
RVP 93.00

Control
Target
95.03
85.03
92.60

How Is This Achieved?

R ———
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Actual

95.04
85.03
92.60

-Recipe

Header Elend Interals
MATERIAL TANK | MIN | INIT | AVG | MAX YOLUME |
REFORMAT_2 | TKA303 0.00| 34.08| 31.74 (10000 238687
ISOMERISAT |ISOMPOOL | 20.00| 23.00( 23.78( 24.00 1902282
BUTAM TK.4501 0.an| 702\ 817( 1000 B53.506
HE=AT TKA4703 200 2000 200 &00 160.047
LCM TKA4702 12.00) 24.30( 24.00( 4000 1919.781
POLY TK4704 3B0| 360 358 500 2BE.083
HCH TK.4404 280 BOD| BY2[ 700 537 E11
AMTISTAT TK5309 am| 1. 24.259
-Properties

Header Tank. Irteryals

PROPERTY|5_ MIN|C_MIN| CUR | FINALPRED |C_MAX|S5_MAX| CHTRL
DEWSITET |F20.0 [F220 (7308 |[F30.8 730 |F7R0 k.
kOM 8500 |8B0O3 |8RO03 |B5.03 0
WP BO0.0 BO0.0 926 [92B 925 930 k.
RON 9500 |8503 (9504 (9504 0
E7D 220 230 |7 (3|7 490 50.0 W
E100 460 470 BES  [BRH 70.0 1.0 W
E150 7R.00  |¥E00 (8738 |BY.38 W
E180 944 (944 O W
FEF 191.2 (191.2 2080 |210.0 D
WATTEM 273|273 O b
BEMSEM 0.7 |0 086 1.00 W
ARDMATER =2 (322 1.7 4210 W
OLEFIMER 103 (103 17.5 18.0 W
SWAVEL 32 a2 7.0 10.0 b
WL 11597.0 (1196.9 O M
SYREHALT 0.0 0o O W
MTEE-HALT 0.0 0o 03 03 W
10% PT 3BE [3/E O D
B0 PT 780 [Fa0 ] D
0% PT 167.7 |[167.7F O D




Key Issue #1 — Organisation & Culture

* Cross-Functional team
* Cooperative & collaborative working — can do attitude
* Using the same system and data

— Planners / Schedulers / Blend Schedulers

— Offsites Operators & Supervisors

— Blend System Technical Services / Control Engineer

— Laboratory QA Manager / Technicians

— Analyser Engineers & Technicians

— Instruments / Mechanical Equipment / IT Engineers & Technicians

* Close the loop — feedback results to optimise the refinery
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Key Issue #1 — Organisation & Culture
Using the Same System and Data

Gasoline Blend Scheduler
Diesel Blend Scheduler Oil Movements Laboratory LIMS
Refinery Planner ~ Refinery Scheduler Fuel Oil Blend Scheduler Scheduler e

Office Network

) Offsites Offsites Operator ~ Offsites Operator
Firewall Supervisor

Client / Server Network

Servers

Control Network

Controllers
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Key Issue #2 - Blend Header Analysers - FTNIR

NIR Spectra

f ‘ Lab Results

Model
Build &
Validation

Models used in online

blend header analyser

www.HPIRPC.com ©Copyright 2012 ABB Ltd



http://www.gmi-inc.com/Analytical/Chromatography/GC-Gas-Chromatography.html
http://www.hiwtc.com/photo/products/26/00/02/243.jpg

Key Issue #2 - Blend Header Analysers - FTNIR

: Model
) » e —— NIR Spectra Build &
Ve "Vz’- i = iﬁi ‘ Lab Results Validation
B Lab Results include the site precision of your /
Refinery Laboratory o
®  FTNIR models will not have better precision than = I
your Lab Models used in online !
m Lab should be responsible for blend header blend header analyser |
analysers & models .l

® Not all FTNIR analysers are the same, you get what you pay for
— do not buy cheap & nasty analysers
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Key Issue #2 - Blend Header Analysers - FTNIR

* Model calibration & validation sets must be representative
* And cover whole range of operation
* Use bottles of components and mix in the Lab

FTNIR Calibration Model - MON
92

SECV = 0.34
90 *
R?=0.9797

88

86 - ¢ Combined

84 ¢ Customer

82

80

78

78 80 82 84 86 88 90 92

Actual Values

Customer data inadequate, ABB combined data from other refineries
X No data at / below Sales Specification or Premium ' —
X Model data sets highly clustere HIDOCACHPOCESMN
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Key Issue #3 — Optimiser Functionality

]
File Edit View Help
= RG- @@ | ? |
. . i . . Blend Interval Property BiazCalc Type - ‘ Biae D -
Allows optimization and recipe correction even Pareaty | bias | RS | amscac rvee B '
. X ANALYZER —Advanced Property BiasCalc Type Update
WIthOUt analyzers - E100 288634 ANALYZER Set BiasCals Type to: oy Ui
ultiple bias source types for each proper PR % s eeoe ATToER c o | o
Multiple b types f h property )
AROMATER 088171 ANALYZER = e
ot an omposite sampile handlin BENSEN 007509 | 0.7524752 | BNALYZER © COMPOSITE a
Spot and Composit ple handling
. . MTBE-HALT 0 COMPOSITE r- SPOT ~
Allows retroactive correction of the blend based N 5 T o omRNTIAL | @
on samples and lab result w vz CONFOSITE bony Ut i Btnr: DA
. . . . SYREHALT 0 COMPOSITE —Date
* Tank quality integration over time TQl DENSITET 38359 CoMPOBITE o Elforre
. . FEP 868600 COMPOSITE = Frve A
« Data entry can be integrated with LIMS or manual £re0 e L oo oo
. 90% PT COMPOSITE = alum
entry In ABC B0% PT COMPOSITE LI v|1|5823.89190825 |15823.89190825
[ 1720 |
* Manages all Tank heels, user-tunable heel
. ent Manager - ABSMGR - [Blend Sample Properties] =10Ix|
correction rate - .,‘*‘@é — =
* Manages rundown piping quantity and heel quality e e R e —

~| Sample Type: [SPOT

Sample:
{ Nome: [EEENEEI Start Yolume  [15 Stop Yolume 186 ‘

KVISC_40
CETANE

CST@AIC
CETANE NO.

PROPERTY | USED? | SAMPLE | ANALYZER | FEEDBACK | HEADER T g yiy [ 5 Max [ACCURACY UNITS |
¥ [FLEsH L £ ©5 &L 30 o DEG T
FOUR POINT 320 32 320 B0 |0 DEGC
SULFUR 4210 4244 4149 500.0 0 PPM WT
DENSITY B837.0 8337 8387 8200 860.0 0 KG/M3
0
0

4600 575 45890 1800

14 s |

1 0B/18/2007 12:51:15 - ABSMGR HAS LOGGED INTO THE VB DISPLAYS
0671872007 12:51:15 - ABSMGR HAS LOGGED INTO THE ¥B DISPLAYS

dser| | @ 2@ 7| @ne| o | S| Ba | e | B ] Bia | S |[Eop. | @l @BRHLOFOME LEHE s

@ 2012
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Key Issue #3 — Optimisation Infeasibility Handling

* Optimiser diagnostics advise Operator why infeasible
* Limiting Min and max constraint shown in red
* User Min / Max — consider freeing up if constraining

I Recpe Constraint Diagnostic _lolx
. File Edit View Help
= RS-am|? | |
Interval MIN OPT M AKX
i COMPOMNENT USER INY LINEUP DELTA OPT USER INY LINEUP DELTA PACING
[ » |REFORMAT .00 0.00 11.54 29.41 36.27 100.00 100.00 100.00 4341 71.16
] POLY 3.00 0.oo 2.3 0.00 3.00 3.00 4243 19.23 10.00 8.57
f LCH 12.00 0.00 .08 13.88 2083 23.00 100.00 51.54 27.88 3314
._ ISOMERISAT 15.00 0.00 2E9 1610 23.00 23.00 100.00 2638 3010 34.79
HE=AT 2.00 0.00 223 0.00 3.00 3.00 100.00 223 1001 1253
| HCH 5.00 0.00 154 0.00 6.00 6.00 100.00 23 12.90 14.58
BUTAM 0.80 0.oo 308 070 780 15.00 100.00 15.38 14.70 1367
|
|Average MIN OFT MAX
COMPOMENT USER INY LINEUP DELTA OPT USER INY LINEUP DELTA PACING
b |REFORMAT 0.00 0.00 11.54 29.41 36.26 100.00 100.00 100.00 4341 71.16
FOLY 200 0.00 231 0.00 200 200 4249 19.23 10.00 857
LCH 12.00 0.00 3.08 13.88 20.85 23.00 100.00 51.54 27.88 3314
ISOMERISAT 15.00 0.00 263 1610 2300 23.00 100.00 2538 3010 3473
HE=AT 200 0.00 223 0.00 3.00 3.00 100.00 23 1001 1253
HCM 5.00 0.00 1.54 0.00 E.00 £.00 100.00 223 1230 14.58
BUTAM 0.80 0.00 3.08 070 .80 15.00 100.00 15.38 14.70 1367
—

1l 177 | /7|
www.HPIRPC.com
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Does your refinery need offsites automation?

If you answer YES to the following questions:-
-Capacity > 50,000 bpd crude ?
-Refinery > very low complexity ?
-Components > 2 per product (gasoline, diesel, fuel oil, bunkering) ?
-Products > 1 grade per product ?
-Unconstrained market ?
-Degrees of freedom > 2 ?
=Technical sophistication > minimum ?
-Product quality giveaway > ASTM repeatability ?
-Inventory (products + components) > 15 days ?
-Not enough tanks ?

-Reblends & corrections > 1 / month ?

- Typical project payback < 0.8 years
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ABB Offsites Automation - Product and Solutions Centre

®  Alan Munns PSC Manager & Product Owner
alan.munns@gb.abb.com +44 1480 488143

®  Work with local ABB company to deliver & support solution

Consultancy for offsites automation, project justification, blending system design &
operation

Projects
Business Development
Customer Support & Training

Software Product Development & Maintenance

m Located in StNeots 80km north of London UK
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Power and productivity
for a better world ™
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