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Machinery complex
for splitting and recycling
of oil sludge and soils polluted
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Machinery complex for splitting and recycling of oil sludge and soils polluted with oil products provides:
- technological mobility of layer by layer recovery of the initial products, depending on its contents
and characteristics by means of module structure;
- choosing of the optimal way of initial products recovery (pumps, excavators, transporters,
use of washout water);
- even treatment of sludge tank taking into account sludge physical and chemical contents;
- individual technological process depending on the initial analysis of raw product samples;
- raw product recovery, splitting of wastes with further bioremediation, oil sludge recycling
- high quality of difficult sludge splitting (with pollution age of more than 15 years);
- recovery of hydrocarbons which without the additional processing can be returned to the industry;
- oil sludge recycling without new wastes creating;
- constancy of hydrocarbons recovery chemical structure;
- work with a wide range of oil-contaminated wastes (difficult oil refining sludge,
fresh spills at oil recovery and its transportation).

Machinery complex for splitting and recycling
of oil sludge and soils polluted with oil products




STORM
alternate designs

Output 3 m°’/hour Output 15 m°’/hour
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- 38 years of experience in design and manufacturing of high-technology equipment
for oil-gas and power industries
- professionally combines innovative ideas and long-term experience

Scientific-technical basis of “Turbogaz” PJSC

- more than 200 turbo-refrigerating expanders;
- 10 energy-saving turboexpanders;
- 212 gas compressor units;
- 20 gas turbine electric power plants with total power of more than 300 MW,
- more than 900 sets of well equipment;
- fully equipped complex gas treatment plants
at 16 gas condensate fields of Ukraine.

MAMN “Turbogaz” PJSC makes full technologically closed cycle:
SROUP from researches and developments
to supply and commissioning of the ready Goods.
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Man QOil Group
About the company

- Man Qil Group renders services of recycling of the hydrocarbon containing wastes, formed in the process
of oil recovery and processing at own equipment STORM-15 together ~ RN
with the bioremediation technology. Pt S e
The technologies can be used as independent solutions for recycling.

- Recycling of oil-contaminations and soils dehydration by MOG AG technology:

- ecological safety

- industrial scale of recycling

- economical efficiency

- Individual solutions are made on the bases of own network of laboratories
and unified scientific center '

- Man Oil Group aspires to get the leading position at the world market PN
of oil-contaminations and hydrocarbon recovery processing, providing the clients 2 A
with the high quality of services. The main aims are CIS, Russia and the Near East markets
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MOG AG technologies and equipment
have been certified and licensed in Russia and Ukraine

Appllcatlons for patents NHS (EP 11162199,1) and STORM-15 (EP 12169851,8)
have been registered in the European Patent Office.
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Strategic partnership
of “Turbogaz” PJSC and Man Oil Group

- joint researches of efficiency of the known technologies of oil contamination recovery have been made
- the technological process for basic complex of oil sludge recycling STORM-15
by MOG AG technology has been developed
- the preliminary layout of STORM-3 complex intended for spills and small pits recycling
has been developed
- the long-term contract for manufacturing of module equipment was concluded
- the project work group includes 7 PhDs, 2 members-correspondents of the Academy of Sciences.
- the first STORM-15 plant was launched at Lisichansk oil refinery, positive results have been achieved.

. Strategic partnership of “Turbogaz” PJSC and Man Oil Group provides the full
\ cycle of services with maximum efficiency: researches of storage facilities,

. choice and supply of the equipment, technologies adaptation, training, service
2 maintenance.
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Complex approach
Unique commercial proposal

Individual solution
by each project

Non-waste technology

Store-15: the 3rd generation of
equipment. Intellectual property of -
MOG AG L

NHS: Unique composition of
natural components.
Intellectual property of MOG AG

Results guarantee

T

Approach in MOG AG 100%
satisfies high requirements of

. ecological responsibility in the
oil industry

Commercial
hydrocarbon

Water Soil
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Oil sludge splitting and wastes bioremediation
Technological diagram of complex approach to wastes recycling
with further bioremediation
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Competitive analysis
Comparison of technologies efficiency

Stabilization/ Biological Chemical Incineration  Pyrolysis golls Thermal
Encapsulation g yroly dehydration desorption

Possible technologies

Splitting

Complex technological process =

Ecological purity of output products

Water

Cake

Cake after bioremediation

Individual solution

=114

Use of high-performance products
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High rate of productivity

Use of recovered hydrocarbons

Wide range of the recycled oil sludge

Safety, reliability

Use of autochthonous microflora

Safety for environment
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Process independence from additional equipment
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Maintenance standards

STORM-15 Special Treatment Oil Recovery Machine

guaranteed service life, months 12

operational life, hours 60000
overhaul life, hours 30000
time to regular maintenance, hours 7500

“Turbogaz” PJSC provides:
- annual inter seasonal maintenance of the plant;
- experts arrival in case of emergency;
- guarantee and post guarantee servicing.




Quality control
STORM-15 machine

- materials purchasing

T e - metal constructions manufacturing
- - pipelines manufacturing

- testing

- units assembly

- quality control

- acceptance testing

Production quality control

at each stage

STORM-15 quality control system
is certified according

to the international

standards ISO 9000
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Equipment
for oil sludge splitting and recovery
STORM-15 complex

- Manufacturer: “Turbogaz” PJSC (Kharkov, Ukraine). Experience of
work in manufacturing of oil and gas equipment is 38 years.
- The technology is based on the physical methods of oil sludge
splitting.

- The technology provides prompt response to change of input
=2 raw material contents and properties.
B - 100% automated work station of the operator with the visual
¥ display.
= - Automatic control system is based ob Siemens elementary
base and processes data of approximately 400 control sensors.
¥ - Complex automatic control with emergencies prevention
- function.
~ - STORM-15 production quality control system is certified according

to ISO 9001.
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By specific projects the basic complete set of STORM-15
is supplemented by modules providing
the individual solution by each project.




Qil sludge splitting and recycling complex
STORM-15 cutting-edge technological complex
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Individual “turn-key” solution
Production preparation plan

Project
requirements

N
MOG AG
basic process procedures
V.
~

Initial sampling
and analysis of samples

Individual
technological
process

Adaptation of STORM-15

basic solution;

Forming of modules

optimal completeness;

Bioremediation process

Project documentation
development; obtaining of
endorsement documents,
approvals, expertises;
Development of spacing

.

Calculation and
optimization of financial
expenses and resources.

\,

adaptation layout
\ \
4 4

Equipping of necessary
platforms, connection to
utility network

Development of oil sludge recycling starting
with production process preparation till approval
of project results with the supervision authorities




Results of splitting
Above the industrial standard

Standard technology,
Flottweg equipment:

MOG AG technology - implementation

for comparison of advanced scientific achievements:

Input sludge for process

sludge after treatment

For the best implementation of the specific project STORM-15
main equipment can be supplemented by special modules
for solution of the individual tasks
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Project execution
Modern solution for oil sludge recycling
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Wastes compTex management lncl,udmg mj,sludge‘,

SR “-treatment and hydrocarbonsTecavery.
STORM-15 plant at Lisichansk

oil refinery (capital asset of TNK-BP in Ukraine)



Lisichansk oil refinery IXEES9rAS
Modern technology
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Comparison of characteristics of the installed equipment with STORM-15 complex

Technology Centrifugal separation MOG AG technology
Equipment Flottweg-Z6E-4 STORM-15
Main separation unit Tricanter Edilsoyanocycionss" hydiaulic

dynamic separator

Stated output of pulp processing 20 tonnes 60 tonnes

Output 3,62 m’/h 15 m’/h

Duration of 10000 tonnes treatment Approx. G 5 months Approx. @ 1 month
Hydrocarbons contents in cake About 15% 5%

Cake post-treatment N/A Bioremediation
Hydrocarbons contents at plant output About 15% Maximum 0.04%

Cake
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Technology implementation: Lisichansk oil refinery
Flexibility of STORM-15 technological process

Self-sufficiency and independence from infrastructure
and geographical location of oil sludge storage.

Mobility of intake device
Ponton provides operative transfer of the unit
on all volume of sludge tank.

Pulp preliminary treatment

Qil sludge is processed by NHS composition
and forms micro emulsion with fragments of hydrocarbon
molecules providing weakening of hydrophobic 53
connections and decrease of oil sludge melting temperature.

MOG AG provides smooth treatment of sludge tank
taking into account physical and chemical contents of oil sludge
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Lisichansk oil refinery project implementation
Quality, proven by practice

TNK-BP officially confirms:

* MOG AG provides fulfillment of the contract terms

* high quality of difficult oil sludge recycling (pollution age of 10-15 years)

» Hydrocarbons recovered by MOG AG technology without the additional treatment
can be returned into industry

Recovered hydrocarbons contents, % B Competitors' technologies

B Mazut M-100
Il Contract terms
B Oil of the 1st group
[ At STORM-15 output

New standards for oil industry:

* Qil sludge recycling prevents forming

of new wastes

* 95% of hydrocarbon component

is recovered

* Chemical structure of recovered
hydrocarbons is not violated

« Refinery capacity of 15 m’/h allows at one
plant per season to clean the tank

with volume of 75 000 m’

+ STORM-15 works with a wide range of oil
contaminated wastes

Separated water contents, %

Water Mechanical Hydrocarbons Mechanical
admixtures admixtures
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Yesterday oil sludge recycling was considered as the additional income, today to neutralize

oil sludge accumulations means to liquidate the regular cause for the state to interfere
in oil companies business

Experts high opinion
Russia

“Launching of STORM-15 plant g
and what is more important — the results of operation are one of

the remarkable events in the framework of implementation of the e

wastes ecological management program. "’“’*m”“.m,""

Man Oil Group has demonstrated that there are solutions at the [ ety e
works market, which successfully solve the problem of oil sludge. A0 ARG A e oy .8

It is very important to invite such companies to the Russian -, - -

market and create conditions for their work” e e

Vladimir Kirillov
Director of Rosprirodnadzor
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Comparison with world leading analogues confirms MOG AG
technology efficiency. Independent expertise of STORM-15 was made
by Swiss Federal Institute of Technology of Zurich together with the
laboratory “Safety of transportation and recycling”.

Professor Philipp Rudolf von Rohr personally has visited the
production facilities and pointed out the high level of operating
possibilities of STORM-15, reliability of equipment and quality of
processing.

Swiss Federal Institute of Technology Zurich is one of the world
leaders in the area of improvement of technologies for processing
industry.

Experts high opinion
Switzerland

Professor Philipp Rudolf von Rohr
Director of the Swiss Federal Institute
of Technology (Zurich, Switzerland)
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Technical Fxpertise on
a Separation Unit for Ofl, Water and Solids
“STORM 187

Prof v se Sochm ETH Pialigy Radall vou Roty

Al May 2017




Experts high opinion
Azerbaijan

For 35 days under the influence of NHS the number of microorganisms
in soil increased 3 times that caused almost 4 times decrease of hydrocarbons
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prof. M.M. Movsumzade
deputy director of Additions Chemistry
of the The Azerbaijan National Academy
of Sciences
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‘www.turbogaz.com.ua -
~ - www.manoilgroup.com-
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