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e Products Yield

e Types of Blending
e Gasoline Blending
e Diesel Blending

e Kero Blending

e Fuel Oils Blending
e _ube Oils Blending
e Naphtha Blending
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Product Gallons % Yield

Still Gas 1.89 4.26%
Liquefied Refinery Gas 1.76 3.96%
"~ Naptha for Feedstocks 0.63 1.42%

I Special Naphthas 0.13 0.29%

Kerosene 0.17 0.38%

Finished Aviation Gasoline 0.04 0.09%

Kero-Type Jet Fuel 3.99 8.98%

Finished Motor Gasoline 19.69 44.34%

Distillate Fuel Oil 9.7 21.84%

Other Oils for Feedstocks 0.5 1.13%

Residual Fuel Oil 1.76 3.96%

Petroleum Coke 2.14 4.82%

Asphalt and Road Qil 1.34 3.02%

Lubricants 0.46 1.04%

o Miscellaneous Products 0.17 0.38%

ne Barrel of Waxes 0.04 0.09%
Crude Oll

Total 44.41 100.00%

1 BLS =42 Gallons gains Volume due to decrease in Densities of Products.

A
G
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e Gasoline (Mogas)
e Diesel (Middle-Distillate)
e Kerosene

e Fuel Olls

elLube Olls
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Gasoline Blending

e Stocks

e Products

e Specifications

e Mode

e End Uses

Usually 6-12 in number, e.g. Naphtha,
Reformate, FCC, HDS, Isomer, Alkylate,
Butane, Isopentane, Merox, MTBE (the

stocks are produced by various refinery process units)

Leaded and Unleaded (leaded being phased

out worldwide)

Regular - 78-82
Premium - 83-90

Super Premium - 91-98 (Octane Grades)

RON, MON, RDOI, RVP, 10%, 50%,
90%, S, Arom, Ole, Bnz, TOx, VOC,
Lead

Tanks-to-Tank Inline Blending
(Infeasible to blend in Run-down mode)

Cars, small vehicles

Strategic Fuel Blending
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i 115218

Mogas Blending Overview

_
=
S
=
oz
o
T

1156TA (Reformate)

Quality |Current |Target | Unit
E_PS0 115.44 115.11 deg C
ROMO 98,28 93,3

RWVP 48.82 55.67 kPa

Line—ljﬁ Details

Type |Name |Floer | Uit
Input From HDR-REF O klfhe

18517.0 m3

9630.0 m3
S52.1 %

Max Tank Volurme:
Current Tank ‘olume;
Percentage Filled:
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Diesel Blending

e Stocks

e Products

e Specifications

e Mode

e End Uses

Usually 3-6 in number, e.g. CDU middle

distillates, Hydrocracking streams, (the

stocks are produced by mainly by CDU and Hydrocrcaking
units)

Light middle distillate fuel for
special and general purpose,
marine diesel, heavy distillate fuel

Cetane Index, Pour Point, Cloud
Point, Sulfur, Viscosity, 90% pt

Run-down to Tanks or
Tanks-to-Tank Inline Blending

Commercial vehicles, Construction
equipments
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Diesel Rundown Blending System Overview

FX111Q FX111Q1
FIS214

FX11121 ADO()
FX3520Q1

____________ - Current/Target Qualities
; 1112TE

Quality  |Current | Target |Unit

{E POD 369.1 368.8 degC

SPGRAY | 0.8444 0.8442
EX1112E ADO(E) SULPHUR 0,252 0.176 %wt

e

Line-Up Details
!l S~

- — i . H Type MNarne Flow | Unit
e @ FIZ2055 Input From  HDR-ADOI  221.9 kifhr
S i
72000 ¢ :
ee ==
HCUu1/ I i FX1112D DASS500
Diesel "~ FX72055D = Max Tank Volume: 44596.0 m3

257 5 Current Tank Volume: 5271.7 m3
i - Percentage Filled: 11.8 %

Strategic Fuel Blending
Management and Technology

C2D1S1T3-Fuel Blending Operations in Refining.vsdm



Kero Blending

e Stocks

e Products

e Specifications
e Mode

e End Uses

Usually 3-6 in number, e.g. CDU Kero,
Hydrocracker Kero, light Diesel

JET and JP products

Freeze pt, Flash pt

Rundown-to-Tank Inline Blending
(Impractical to blend in tank-to-tank mode)

Aviation and home fuel

Strategic Fuel Blending
Management and Technology

Fuel Blending Operations in Refining

C2D1S1T3-Fuel Blending Operations in Refining.vsdm



Kero Rundown Blending Systems Overview

I illllT[: I

1111TC

Current | Target | Unit
=9 388 deg C
FREEZEPT 52.5 -52.5 deg C

Line-Up Details
Type Marne Flonw Lnit
Input From HDR-JET = 290.9 kjfhr

Max Tank Volumne: 12839.0 m3
FCA3116 P < Current Tank Yolume: 2912.0m3
45 ' 1 Percentage Filed: 22.7 Y
HCU2 1 i

Kero [—

Lt Diesel
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Fuel Oils Blending

e Stocks

e Products

e Specifications

e Mode

e End Uses

Usually 3-6 in number

Light Cycle Oil (LCO), Slurry,,
Base Fuel Oil (BFO) mostly from
Vacuum Distillation Unit

LSFO, HSFO, Marine FO, Bunker
FO,Boller

Viscosity, API, Sulfur, Flash pt,
Pour pt

Tanks-to-Tank Inline Blending
(Infeasible to blend in Run-down mode)

Ships, Boilers, Furnaces
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Lube Oils Blending

Refined Base Oils (6-9 for a recipe)
e Stocks Additives

Synthetic base Oils

e Products 300-400 Grade formulations for all
kinds of end uses

. _ Viscosity, Insolubles, water, Total
e Specifications base Number (TBN), Salt, Total
Acid Number (TAN)

e Mode Tanks-to-Tank Inline Blending
(Infeasible to blend in Run-down mode)
e ENnd Uses Vehicles, machines

. . Fuel Blending Operations in Refining
Strategic Fuel Blending
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Example of stationary batch tank Lub inline-Blending

e Large number of formulations
CEHITRATOR 300-400
& e BULK e Up to 10,000 Batches per year
O — S e Each batch size maximum 2-3
. “‘“‘l Iml O tons or
'g O— ‘O 2 e Contamination is a big hazard
8 <3 M—O 2 issue
F O— 11 __O 2 e Inline blender is economical
Q _O only for lube plant capacity
ACOMYE greater than 20,000 Tons/year
SN —— S 2 —— e Shorter blending hours
e 2o 'g’g " temcw | o Can meet product demands
AceMTIvEs ':"”'”“;” = quickly as hold time is low
M ACOITIVE [ e Batch tank is stationary and
i requires lots of pipings and

control valves

. . Fuel Blending Operations in Refining
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Example of Moving Batch Tank Lube-inline Blending

OFERATCR FLANT '
R e, o |t has_ moving batch tank
R 1 e Requires less number of
— n .
PRINTER ‘ pipings and valves
1 , e Reduced labour requirement
HAMUAL ALLIMG FIEING/HEATING | TRAMSFER | .
INSPECTION | STATION STATICN STATCN. | e Better quality control
WESIEL Feplrgh T bl for
IDENTIFICATICN | PO e
I:-:rpnﬁnnl:m
1:;:1.*; i
* TRANSRORT TRAMEPORT % '
F‘-ﬁlﬂllﬂ-'r'h'-mll J\AM
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Naphtha Blending

¥ &uto Refresh
—
T 1 1 — Reset | Refresh | Close |
o otz [ =
669.0 kl/hr é 3,119.2 ki/hr (;u"em s | ]
ANHOO1 | TainKk:
- e | @ Blending of feed tanks
T
e _!-_. o % _!_ Current:| 301.08 Mast 20000
i a E Name  |Valse |Unit |
e |t} |Pua 4855 %
= [ R to produce a feed o
I o
7375 kl/hr — |QFF o
4 2 .
constant denS|ty.
__!,l, wdicend _I & inlet/Outlet Flow
o No [TankiD | Inletfiow | OutletFlow
ANHDO1 L Jl BIKOOI  2,149.7 8165
Other Naphtha —/ = 2 |BTKOO2 2,149.7 797.3
Imports [E] 3 |eTkoos 0.0 638.9
743.2 kifhr Y 'ili&i_{' | |1 BTKO04 0.0 816.5
BUNDD1
\ A T | LastUpdated: 9/15/0Z 12:33:53 AM
r;-’ ? Current Qualities X
| = 220 Tank: BUNOO1
\!_ 10 VOLUME 10.78 % filled
' e n I n g O e e A l:urrent:l 1078.02 m:[ 10000
Olefine-T
! Mame  |value |Unit |
[ PNA 39.59 %
tanks to produce a
BUNDD2

Inlet/Outlet Flow (kimhr)

|No_|Component Name | InletFlow | Outh « |

. ik . s
5, i i CSU Maphtha 6938
2 |PCS Naphtha Esso- TS 694.2
Olefine-11 PCS Maphtha SRC - TS 857.8

C5U Naphtha 693.6

~ 2.573.3 k/hr

"
u n I t S = ? %‘: PCS Naphtha Pipeiine From SRC
_&. S
. . 20825 ki/he
E ?_é_ PCS Naphtha Pipeline From Esso

PCS Maphtha Esso - TS £94.2
PCS Naphtha SRC - TS 857.8

‘ CSU Maphtha 693.8
PS Nanhtha Fesn - TS a4 7 =
™ »
n

. . Fuel Blending Operations in Refining @
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e Products blending is an important part of refining
Industry

o |t Offers flexibility to use stocks efficiently to meet
product specs

e Gasoline blending is complex compared to others.

e Lube blending is characterized by large number of
batches, formulations and smaller batch size,
complex piping and valves

Strategic Fuel Blending
Management and Technology
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