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The Lube Oil Market

The market development is of course not uniform and is marked by the
following features:

e |tis a market with hard competition.
 Itis agrowth market.
 Itis adeveloped market.

e Success strategies in these markets are:
- lowest production cost
- highest practicable product services and quality

 Itis amarket that is partly overheated.

 And, finally, it is also a market of changes.
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The Lube Oil Market

Lubricants Product Variety
Raw Material Diversity
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The Lube Oil Blending Plant is Part of the Supply Chain!

SUPPLIER
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Innovation (OEMs )

NN =

SOURCE STOCK STORE SELL SHIP

Type of LOBP could be:

* The plant as part of an multi national
e Contract blending without own brand name

* Independent manufactures with own brand
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Typical Cost Structure of a Lube Oil Blending Plant

LOGISTIC &
WORKING TYPICAL
CAPITAL COST SPLIT
10%
PRODUETION BASE OIL &
15% ADDITIVES
73%

Savings Potential
« Base oil & additives > reduce giveaways by precise dosing

* Production > reducing slop oil and rework

« Working capital > reducing energy, clever investments; automation

EDL
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A Make: Lubricants Blending and Packaging

PRODUCT-

VARIETY

DIFFERENT RECIPES
VARY FROM
APPROX. 60 IN
GROWTH-MARKETS es=jp-
UP TO 600 IN
INDUSTRIALIZED
COUNTRIES.

THE DIFFERENTIATION IN
THE PRODUCTS AND APPLICATIONS
MENTIONED AT THE BEGINNING

NEED, ACCORDING TO PRODUCT I

SPECTRUM, BETWEEN
200 TO 300 COMPONENTS.

INCREASE IN
PRODUCTIVITY

A MODULAR PRODUCTION

CONCEPT ALLOWS A SWITCH

ON/OFF PRODUCTION
CAPACITY SO THAT THEY emmlp
CAN MANAGE
SUBSTANTIAL AND LASTING
COMPETITION ADVANTAGES

CONTAMINATION LIMITED
THE FLEXIBILITY OF THE
BLENDING PLANT AND
CONSIDERABLY
INCREASED THE —
RUNNING COSTS
THROUGH THE
GENERATION OF SLOP OIL

RAW
MATERIAL
DIVERSITY

CONTAMINATION
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Concept of Lube Oil Blending Plant

Tools and Systems 3D-Planning
Soft Facts
Ecology
Communication
Hard Facts ,Ibc\lestptetlcs
Changeability entity
Technology
Productivity .
Ener S PV
£V Simulation / Lube QOil Blending
Plant Model
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From Concept to Completion

Accuracy and Precision of each Component

1. Accuracy and
Precision
Target of each
component is £1% to
pass the tests in the
lab at the first time

Small
Additives

2. Batches
Changeability
IS typical in the range
of 1 to 100 or more

| Main Components

The process using different dosing technologies like inline blender,
batch blender, and the like will reduce the potential source of error
and thus reduce the risk of out-of-specification results.

PORNER GRUPPE
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From Concept to Completion

Planned Production & Typical Selection of Blenders
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From Concept to Completion

Typical Process Layout

ADDITIVES

SMB / ILB

MINI BULK

J
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? MANIFOLD

; |
Filling Big Packs
201 25l BULK LOADING ‘
Filling Small Packs Filling Drums
0,51 11 21 41 5l 501 200l
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From Concept to Completion

Automatic Batch Blender

BULK
COMPONENTS
MAN.
ADDITIONS
DRUM
COMPONENT
= 3

Example of a

Load Cell-mounted

Blending Unit BLENDING

KETTLE
B ]
LOAD
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From Concept to Completion

Metering Blender as Inline or Simultaneous Operation

Mass Flow Meter

Solvent Neutral — ———)-&0) o2

Bright Stock )0 = Drummed
_ Additves
¥ K L iﬂ_cz from Drum
o E | Decanter
— Pre
mix
—_ Tank
Base Qil
Header
‘ ‘ ‘ I—C:l PPM Additive
Mass .
Flow ﬁ Dosing Header
Meter INLINE
e FLOW CONTROL OVER BASE OIL FLOW MIXER
RATE
e ALL FLOW METER ARE MASS OUTPUTS v
Adsdqnf e ALL BCS CONTROLLED VALVES HAVE CLOSE T‘;,f;':;jrc‘fd
tive POSITION FEEDBACKS Manifold EDL
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From Concept to Completion

Metering Blender as Inline or Simultaneous Operation

Typical Motor Oil

Simultaneous Base OilLeg1| BOO1[87%] | | BOO02[89%] |
Metering Blender (SMB): AdditivesLeg1 [ AD 01 [3,4%] |
_ Drum Comp. 'DC01[0,6%]| | DCO02[0,1%] |
» Sequence Operation -
At : - Homogenization . TmMmE
« Homogenization mainly in the

Finished Product Tank TANK

Base Oil Leg1 | BOO1[87%] |
Inline Blender (ILB): Base Oil Leg2 | BO02[8,9%] |
Additives Leg1 | ADO1([3,4%] |

Drum
Comp. [DCO1] IDCOZ(J

* Proportional Operation
« Homogenization mainly in the

Blending Header DRUM ADD COCKTAIL | ADO1[0,7%] |
Homogenization . TIME |
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From Concept to Completion

Typical Blending System

Solvent Neutral Tanks

from SN1 to SN4

223

/

Pk

Bulk Additive Tanks
BA1 to BA4

T

BLENDING UNIT IS MAINLY A COMBINATION OF
AUTOMATIC BATCH BLENDER / SIMULTANEOUS
METERING BLENDER/ INLINE BLENDER

Finished Produkt

Manifold / Tanks

/

A

A

\

Solvent Neutral Tanks

from SN1 to SN4
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Bulk Additive Tanks

BAL to BA4
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From Concept to Completion

Typical Piggable Product Line

Typical Piggable Line (1 to n)

- 15238001/
N

Manifold Operation (n

HIBARBN AN AR AN ARBARHH

to n)
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From Concept to Completion

Automation Functions

END

Gear Oil
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START |
STAR /
STA /DomﬁG | ‘
[ BASE OIL [ BULK ADDITIVES ]
| [ | H PROCESSING [ psicranee |
|
|c:= | DRUM ADDITIVES |
|
_L Q SAMPLE & | MANUAL ADDITIVES | SE2L LA
TEST OF PHASES
g L
L C C'] E TRANSFER
:> BASIC
] END  OPERATIONS Motor Qil
| . }
END  OPERATIONS Industrial Oil
| e
OPERATIONS

The lubricant plants
are mostly
designed as
‘multiple product /
multiple line
plants’.

High flexibility in the
production can only
be reached by
Automation.
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From Concept to Completion

When handling the complexity in the filling area, some principles should

be taken into account.

11.000
Fassware

9.363,5

9.000 _

7.000

LOSE
4.500,3

5.000 5 Lite 4.108,
3.298,8
20 Liter
3.000 1 Liter .2 564,2

IBC

4 L\ter 1 197,0
2. 477

Production [t]

1.000

UBFE 11659

‘ tlJP 123 .
1000 50 50 100 400

Number of SKUs

Pareto Principle (80:20)

This method is based on the premise that 80% of the
production area associated with the top 20%
packaging handled by the filling area (fast mover).
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Product Grouping

The Stockkeeping Units
(SKUs) must be classified
into product groups which all
have a similar packaging

type.

These groups can then be
prioritized based on
packaging complexity and
minimum change over times
for the filling machine.
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From Concept to Completion

Filling Layout & Warehousing

The Filling & Warehouse
Management should make
every effort to meet the
continuing demands and
guarantee a well-organized
filling & warehousing to
achieve short delivery times
of lubricants.
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Future Aspects of Production

Development in Blending Technology

A
GTL-Technology
Basestock
Polyalphaolefine SMB/ILB_|— UPDATED
Synthetic (PAO) LOG BLENDING
TECHNOLOGY

Basestock Gp IV BY DISSOLVERS

BATCH BLEZNDER
Mineral Oil
Basestock Gp |/ 1

PERFORMANCE OF BLENDING

COUNTER

>
BASE STOCK 1970 today
DEVELOPMENT DEVELOPMENT OF TECHNOLOGY
Advanced lubricants production updates to meet
the stringent requirements of the modern formulation of lubricates. EDL
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Future Aspects of Production

Development in Grease Production Technology

Main Types of Grease Manufacturing Processes available:

A. Conventional atmospheric process
B. Continuous grease process

C. Pressure saponification process
D. Single kettle process

In my opinion the pressure saponification process will be suitable for a wide range
of different greases.

* Medium investment costs

 Very short cooking time, so short effective average batchtime, so high
output

* Medium energy costs

* Very flexible in all kind of raw materials processing

» Economical percentage of soap ingredients
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Future Aspects of Production

Development in Grease Production Technology

Process in Combination with
Formulas

Producing high-quality greases for a
competitive price is not only a question
of selecting the right process, but also
of well-balanced specifications.

 Thermal fluid heating systems up to ——_
280°C

» Cooling system o BEG —

 Pressure up to 8bar r ]

« Anchor stirrer frame and product EEilifEigREiiigdE’
loaded scrapers

« Automation

2 |At100°C, verify azelaic acid has dissolved, then turn off heat. Add 12-
hydroxystearic acid and allow to dissolve. Temperature will begin to decrease.
3 |Add OIL 2 and allow batch temperature to cool to below 85°C.
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Future Aspects of Production

Summary
Production Plant Overview
Inbound Y Use of lubricants >
10 | Outbound
Base Oil offloading gantry and |  Additives Distribution
store in Tanks imported Distribute
finished goods
| | [T11T]
Blend S \_/
g Dispatch products
ofice|| & 5 usin Loadmg bays
‘M4 ‘ ‘ M3 ‘ ‘ M2 ‘ ‘ M1 ‘ GREASE Utilities |||, mg available and 0rk||fts
BLENDING & PROCESSING Other Real //b]g;.o[ff:h\\\
P — Estate/Assets - _
Store finished goods in
= | 1L and 4L packs > w1 are?jf"{ ool
. = v products
MATERIAL =Sl S ) 3 ( area for class B & C
TRANSFER Tanks > | Drums > m W2 | broducts and pails
| Bails > w3 | areafordrums
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