Development,
production and servicing
of cogeneration units
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VISION

— To become
the most original
and technically
innovative
manufacturer

of CHP units

in Europe.

INDOP was established in 2007 as part of
Gorenje Group with more than 60 years
business tradition and 1,3 billion euro
consolidated revenue.

In 2015 company entered the European
market with a wide range of products from 6
kWe up to 500 kWe and more.

All CHP units are developed, designed and
produced in Slovenia.

Over the years INDOP successfully positioned

itself as high quality, technologically
sophisticated and  customer oriented
company.

What is CHP unit?

CHP unit (combined heat and power, also
cogeneration) is an independent power and
heat generation unit.

It allows the user to either sell the
entire amount of generated electricity
into the electricity grid or use it for own
consumption, and the thermal energy can
be used for heating, hot domestic
water preparation and various
technological processes. In
power generation, we can achieve
primary energy savings of over
25 % compared to the separate
generation.

MISSION
— Creating original, technically perfect,

excellently — designed and user and
environmental-friendly products.
— Focused on increasing customer

satisfaction, while generating value added
for owners and employees in a socially
responsible way.

Independent
power and heat
generation unit.
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_ Advantages of a CHP unit

Main advantages for the community
and environment

Main advantages for
the consumer

substantial savings in primary energy,
production of environmentally friendly
energy,

lower emissions of greenhouse gases (CO,)
and emissions of other gaseous pollutants
(CO, SO, and NO,),

excellent biodegradability of the fuel,
ecological fuel sources (natural gas
liquefied petroleum gas, fuel or vegetable
oil, biodiesel, biomass).

The most energy
efficient method of
fuel utilisation.
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public power supply.

lower electricity and heating costs,
lower operating costs,
higher energy yields,
higher power supply reliability,

power consumption independent of the
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I o:cration

ENERGY

INPUT 100 %

Main element of a CHP unit is fuel fired
fourstroke engine which converts combustion
energy of the fuel to thermal and mechanical
energy; the latter is then converted to
electricity by a generator. We therefore
speak of Combined Heat and Power units.
Exhaust gases are not discharged directly
into environment; they flow through a flue
gas/heat exchanger where heat is extracted
from them. Heat exchanger is connected
to the external (secondary) circuit of the
transmission line.

Control unit takes full control over operation
of the entire CHP unit system. Control system
is of key importance for proper operation as
well as for diagnostics and elimination of
potential defects.

A CHP system effectively transforms 90 %
of the energy input, i.e. approximately 40 %
as electricity and 50 % as thermal energy.
Energy losses of a CHP unit amount to
approximately 10 %.

CONTROL
SYSTEM

J7A

GENERATOR

HEAT EXCHANGER
(flue gases - water]
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LOSSES 10 %

_ Options for electricity

consumption

In most cases, the generated electricity is
given away to the electricity grid. In case of
greater demand, it can also be used for own
consumption.

Options for heat
consumption

Generated heat, mainly in the form of hot water
with temperatures of up to 90 °C, is distributed
to consumers through a distribution system.
Heat can be used for heating of rooms, hot
domestic water preparation and various
technological processes.

4> Indop
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Electricity for own
consumption or feeding into
the power supply network.

Heating of rooms, hot
domestic water and
technological processes.



I Uscr interface

Our own central control system is crucial for
proper functioning of the unit. The system
is used to collect key information on the
operation of the unit and to immediately
report any defects and deficiencies in the
operation of the CHP unit.
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Quality control Certificates

Quality control is incorporated in every  We have aquired certificates:
step of development, engineering and
production process to ensure high quality - 1SO 14001:2015,

of our products and services. - BS OHSAS 18001:2007,
- 1S0 9001:2015,

During production process several quality - BUREAU VERITAS,

activities are being performed: - BAFA certification.

- incoming control,

- control during production phases,
- self - control of produced products,
- final quality control.
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I |dop Remote Monitoring

System (IRMS)

Indop Remote Monitoring System (IRMS] is
crucial for proper functioning and control of
CHP units.

The system is used to collect key data on
unit operation, ensures immediate reporting

and thermal power, achieved efficiency,
fuel consumption, malfunctions during
operation, etc.)

The IRMS allows constant control of the
Indop CHP unit parameters by the customer

of operation errors deficiencies  service. Daily monitoring of unit parameters
and provides necessary information on allows elimination of irregularities before
unit performance (produced electricity —becoming significant issues.

Development and production

Development Department takes care of
continuous improvements of technical solutions
leading to higher efficiency of products, easier
and cheaper servicing interventions and ensures
meeting the requirements of key customers. By
doing so, we are constantly adapting ourselves
to the needs and wishes of our customers and
markets.
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Engineering

Together with our partners, which were carefully
selected through completed implementing
projects, we provide you with the engineering
that includes:

-> development of complete project
documentation (basic design, detailed design,
as-built design),

-> implementation of a feasibility assessment,

-> feasibility study,

—> development of investment documentation,

- technical advising,

- mechanical equipment and fixture installation.



—
Clear display of operation of the units, errors
and deficiencies during operation, assistance in
elimination of errors, repair intervals
ol [RELD
—Eﬁﬁ*

Operation analysis

Solar power plants

Solar power plants on turn-key basis, higher-power
photovoltaic modules, maintenance of power
plants and modules, installation and operation of
own power stations - these are the foundations of
the Solar product range, where we ensure expert
advice to investors in all phases.

We provide a comprehensive service - from the
first idea and calculations, through designing and
financing, to final execution and maintenance.
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Automatic reporting system

INDOP - team
Why choose us?

—> We have our own development of CHP units.

- Own remote monitoring controlling system for
CHP units.

- We are selling our own products.

- We offer implementation engineering.

- We provide our own maintenance service.




_ Indop Active Calendar

Indop Active Calendar offers On/Off time
lI l stamps for extraordinary events (date
i specific, e. g. holidays and On/Off time stamps
. for recurring events (weekly settings), which

! ~are used for operating the units.

Weekly settings =

& 0n/Off stamps

Date specific >

_ Indop Electrical

Regulation system

Indop Electrical Regulation System (IERS),

n
ll l using a smart meter, monitors the amount of
i electrical energy obtained from the electricity
‘ IERS network and replaces it using modulation to the

extent possible with captive production of the
Indop CHP unit.

Hiah > At the same time, the system prevents
Ighest _COSt transmission of electricity to the network when
reductions this is not desirable or not cost-effective.
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B Vith and without Indop

Thermal Regulation
System

' *  Indop Thermal Regulation System (ITRS)] The ITRS allows the production of optimal

Ii combined with integrated heat storage amount of thermal energy while providing
_|| tank allows the adjustment of thermal electricity production for a maximum period

energy production according to heating possible. This reduces number of required
ITRS ~ requirements of a building. start-ups thus lowering the operating costs and

prolonging the service life of the Indop CHP unit.

¥ heat
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I R-oulation systems

IRWTC

111
IECS

IPPRS

IPFRS

Indop Return Water Temperature
Control

Indop Return Water Temperature Control
(IRWTC) allows the ideal wunit return
temperature ensuring best operating
parameters of the Indop CHP unit and thus
highest possible efficiency and longest

Indop Emission Control
System

Owing of the Indop Emission Control System
(IECS] the Indop CHP units generate very
low gas emissions. Indop micro CHP units
generate emissions up to 25 % below the “TA
luft” limits for NO_and CO emissions, which
is the industry standard for CHP units.

Indop Peak Power
Reduction System

Indop Peak Power Reduction System (IPPRS)
enables reducing the peak electricity off-take
from the network.

Using a smart reader, the system monitors
the amount of electricity drawn from the
network and regulates the operation of the

Indop Power Factor
Regulation System

The basic task of the Indop Power Factor
Regulation System (IPFRS] is to regulate the
power factor in macro units. The power factor
denotes the ratio between real power and
apparent power. The higher the power factor
the lower the load in the electricity circuit,
which provides optimal operating conditions
in terms of economy.

10 = Indop

service life. Thus the client is free of any
additional costs or worries about designing
a system for providing constant return
temperature as we take care of this.

é
Low
emmisions

Indop CHP unit according to the preset limit.
That way it reduces the maximum power
drawn from network at a given moment.

IPPRS system thus makes it possible to
reduce the costs incurred when the connected
load is exceeded.

IPFRS enables setting the power factor
between 0.95 and 1 on macro CHP units,
facilitating the electricity transmission
system operators to regulate the entire
network.
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IPFC

Indop Power Factor
Compensation

Indop Power Factor Compensation (IPFC)
increases the power factor in micro units to
0.99, whereby it ensures optimal operating
conditions in terms of economy.

I /sistance systems

Indop Remote
Assistance System

Indop Remote Assistance System (IRAS])
connects all regulating systems of the Indop
CHP units and enables their full integration
in the existing remote monitoring system of
the client.

Through the IRAS system, Indop CHP units
can send to the user’s remote monitoring
system the data about:

Indop Remote Visual
Assistance System

Indop Remote Visual Assistance System
(IRVAS]) enables the user to control Indop
CHP units to the same extent as through the
operating panel on the unit.

The device that the user wishes to control

and the CHP unit have to be connected to the
same LAN network. Also suitable software

11> Indop

Power factor denotes the ratio between the
real power and the apparent power. The
higher the power factor the lower the load in
the circuit.

> produced electricity,
> status of the unit,
> alarms, if any.

By means of the IRAS system the user can
send On/Off signals to Indop CHP units.

has to be installed on this device (to allow
remote control).

Software suitable for use includes: RealVNC,
TightVNC, UltraVNC etc. The majority of these
software tools are available free of charge.



Indop Remote Connection
System

Indop Remote Connection System (IRCS) -
Modbus offers a full integration of Indop CHP
units with user’s monitoring system. The
bidirectional communication between the unit
and the user’s monitoring system is carried
out via the Modbus protocol.

The user can send the CHP unit On/Off
signals, modulate its power and set all
regulation systems.

Indop Heat Storage
Connection Package

Indop Heat Storage Connection Package
(IHSCP) has been designed for connecting
micro CHP unit and the heat storage. It
contains all pipes, fittings and sensors
necessary for connecting and optimal
operation of the Indop CHP system.

Indop Heat Storage Package

To improve flexibility and total efficiency of the
CHP unit, depending on heat and electricity
demand on a site, we are offering different
sizes of high quality heat storage tanks from
500L up to 5000L.

Indop Condensation Package

Indop condensation package (ICP) is a plug
and play solution, including condensing heat
exchanger and connections to the CHP unit.

It has been designed for increasing thermal
efficiency of micro CHP unit.

12 - Indop

The IRCS system sends to user’s monitoring
system all data accessible via the operating
panel, allowing the user full control over
functioning of the unit.

If you do not have a heat storage, we advise
you to purchase the IHS package.

For better fitting in to your heating system
you can select between heat storage tanks
with two inbuilt coil heat exchangers or
without heat exchangers.

Condensation package becomes more
efficient when water returning temperature
is below 45°C.



I \2intenance service

We provide you with maintenance services
and technical advice for all sold and installed
units, during their whole life cycle.

Maintenance is offered as standard . B
maintenance, where the maintenance -.;#‘

Ll
contract covers only regularly scheduled

service interventions.

Package include original spare parts and
IRMS that providesinformation forimmediate
reporting of faults and deficiencies in
operation of units.

I Customer support

Services to support customers

In  order to protect our customers
investments, we have developed a strong
support system, which allows us to meet
their expectations in terms of quality, speed,
comfort and reliability.

Customer support

We have a system in place to manage the
claims received from our customers.

The Support department is responsible for:

> Technical inquiries,
> Reports on faults,
> Service claims.

We are certain that togethe
wWith our experts vousw,
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I Micro CHP units

INDOP 6TO INDOP 9TO INDOP 15T0
MODULATION % 66 100 66 100 66 100
ENERGY DATA
- Electrical power kW 4 6 6 9 10 15
—> Thermal power kW 9,6 13,9 13,9 19,7 23 34
Energy input kW 14,6 21,3 21,4 30,8 34,3 50,3
ENGINE TYPE TOYOTA 1KS TOYOTA 1KS TOYOTA 4Y
Number of cylinders 3 8 4
Displacement ccm?® 953 953 2237
EFFICIENCY WITHOUT
CONDENSATION
(cos fi=1)
Electrical efficency % 27,3 28,1 28,1 29,2 29,2 30,0
Thermal efficency % 65,6 65,3 65,0 64,0 67,0 67,6
— Total efficiency % 92,9 93,5 93,1 93,2 96,2 97,6
energy efioncy < - = : E - o
EFFICIENCY WITH
CONDENSATION
(return temperature 45°C;
gas caloric value Hi)
Electrical efficency % - 28,2 - 29,2 - 29,8
Thermal efficency % - 73,2 - 71,8 - 75,3
- Total efficiency % - 10,4 - 101 - 105,2
Semonalapceteatny : - -
Outlet temperature °Cc 85-90 85-90 85-90
Inlet temperature °C 35-70 35-70 35-70
EMISSIONS
(100 % load @ 5 % 0,)
co mg/Nm? - <70 - <75 - <55
NO, mg/Nm? - <85 - <95 - < 65
Sound power L, dB - 62 - b4 - b4
Sound pressure level dB(A)/1m - 45 - 48 - 49
DIMENSIONS, WEIGHT
Weight incl. oil and coolant kg 600 600 800
LxWxH m 1,2x0,8x1,17 1,2x0,8x1,17 1,491x0,8x 1,266
TYPE OF FUEL natural gas / LPG natural gas / LPG natural gas / LPG
Service interval op. hours 8000 8000 8000

Consumption of natural gas with Hu_36 MJ/Nm3 in standard conditions: 15 °C; 101.325 kPa. Basic technical data apply for standard conditions in accordance with specification. The
defined technical data are based on standard conditions according to EN 50465:2015. Any deviations from the standard conditions can cause changes in the value of thermal data
and should be taken into account when designing the thermal cycle equipment. Thermal power with exhaust gases up to 120 OC.

For informational purposes only.
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I Macro CHP units - NATURAL GAS

INDOP 50M INDOP 68M INDOP 110M INDOP 140M
MODULATION % nominal 50 100 50 100 50 100 50 100
ENERGY DATA
— Electrical power kW 25 50 32 63 51 104 64 132
— Thermal power kW 54 80 55 88 88 141 131 199
Energy input kW 93 144 99 177 154 278 210 356
ENGINE TYPE MAN E 0834 E 302 MAN E 0834 LE 302 MAN E 0836 LE 302 MAN E 2676 E 302
Number of cylinders 4 4 6 6
Displacement ccm?® 4580 4580 6870 12400
EFFICIENCY (cos fi=1)
Electrical efficency % 26,9 34,7 32,3 35,6 33,1 37,4 30,5 37,1
Thermal efficency % 58,1 55,6 55,8 49,9 57,12 50,5 62,4 55,9
— Total efficiency % 85,0 90,3 88,1 85,5 90,23 87,9 92,9 92,9
Outlet temperature °Cc 85-90 85-90 85-90 85-90
Inlet temperature °C 65-70 65-70 65-70 65-70
EMISSIONS (100 % load @ 5 % 0,)
co mg/Nm? - <150 - <150 - <150 - <150
NOX mg/Nm? - <125 - <500 - <500 - <125
Sound pressure level dB(A)/1m - 62 - 65 - 66 - 66
DIMENSIONS, WEIGHT
Weight incl. oil and coolant kg 2000 2600 3000 3750
LxWxH m 2,6x1,15x1,7 2,98x1,35x1,9 3,28x1,43x1,92 3,5x1,65x2,2
TYPE OF FUEL natural gas natural gas natural gas natural gas
Service interval op. hours 1500 1000 1000 1800

Consumption of natural gas with Hu_36 MJ/Nm3 in standard conditions: 15 °C; 101.325 kPa. Basic technical data apply for standard conditions in accordance with specification.
The defined technical data in accordance with DIN ISO 3046-1 and DIN 6271. Any deviations from the standard conditions can cause changes in the value of thermal data and

should be taken into account when designing the thermal cycle equipment. Thermal power with exhaust gases up to 120 OC.

For informational purposes only.
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INDOP 220M INDOP 275M INDOP 370M INDOP 450M INDOP 500M CUSTOM

50 100 50 100 50 100 50 100 50 100 -
102 210 126 260 170 352 207 428 253 523 -
154 257 245 384 248 441 320 534 355 621 -
289 529 402 693 471 889 598 1090 705 1310 -
JENBACHER / MWM /

MAN E 2676 LE 202 MAN E 3262 E 202 MAN E 3268 LE 212 MAN E 3262 LE 232 MAN E 3262 LE 202 CATERPILLAR
6 12 8 12 12 -
12400 25800 17200 25800 25800 -
35,3 39,7 31,4 37,5 36,1 39,6 34,6 39,3 35,9 39,9 -
53,3 48,5 60,9 55,4 52,7 49,6 53,6 48,9 50,4 47,4 -
88,6 88,1 92,3 92,9 88,8 89,2 88,2 88,2 86,3 87,3 -
85-90 85-90 85-90 85-90 85-90 -
65-70 65-70 65-70 65-70 65-70 -
- <125 - <150 - <150 - <150 - <150 -
- <250 - <125 - <500 - <500 - <250 -
- 67 - 70 - 70 - 67 - 70 -
4400 5700 5900 7100 7600 -
3,6x1,8x2,3 4,1x2,2x2,4 4,2%x2,2x2,4 4,3x2,3x2,4 4,5x2,35x2,55 -

natural gas natural gas natural gas natural gas natural gas natural gas

800 1800 1000 1000 1000 -
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advanced

energetic and
environmental
systems

We offer you

development and
productlon of CHP units
adapted excluswely to your
wishes and needs.
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I Vacro CHP

MODULATION % nominal

ENERGY DATA

— Electrical power kW
- Thermal power kW
Energy input kW
ENGINE TYPE

Number of cylinders

Displacement ccm?®

EFFICIENCY (cos fi=1)

Electrical efficency %
Thermal efficency %
- Total efficiency %
Outlet temperature °Cc
Inlet temperature °C

EMISSIONS (100 % load @5 % 0,)

Cco mg/Nm3
NO, mg/Nm3
Sound pressure level dB(A)/1m

DIMENSIONS, WEIGHT

Weight incl. oil and coolant kg

LxWxH m

TYPE OF FUEL

Service interval op. hours

20~ Indop
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units - BIOGAS

INDOP 68MB INDOP 110MB INDOP 220MB INDOP 370MB INDOP 500MB CUSTOM
50 100 50 100 50 100 50 100 50 100 -
32 63 50 102 102 210 170 352 253 523 -
56 93 73 135 156 274 255 452 356 606 -
100 179 148 274 293 547 487 918 720 1319 -
| JENBACHER /
E 0834 LE 302 BIO E 0836 LE 202 BIO E 2676 LE 212 BIO E 3268 LE 232 BIO E3262LE212BIO MWM /
CATERPILLAR
4 6 6 8 12 -
4580 6870 12400 17200 25800 -
32,0 35,2 33,8 37,2 34,8 38,4 34,9 38,3 35,1 39,7 -
56,0 51,9 49,3 49,3 53,2 50,1 52,4 49,2 49,4 45,9 -
88 87,1 83,1 86,5 88,0 88,5 87,3 87,5 84,5 85,6 -
| 85-90 85-90 85-90 85-90 85-90 -
65-70 65-70 65-70 65-70 35-70 -
- <600 - <600 - <300 - <700 - <830 =
- <500 - <500 - <250 - <500 - <250 -
| - b4 - 66 - 67 - 70 - 70 -
2600 3000 3700 5800 7500 -
2,98x1,35x 1,9 3,28x1,43x 1,92 3,6x1,8x2,3 4,2%x2,2%x2,3 4,3%x2,3x2,4 -
| biogas biogas biogas biogas biogas biogas
| 1000 1000 800 800 1000 -

Consumption of natural gas with Hu_36 MJ/Nm3 in standard conditions: 15 °C; 101.325 kPa. Basic technical data apply for standard conditions in accordance with specifi-
cation. The defined technical data in accordance with DIN ISO 3046-1 and DIN 6271. Any deviations from the standard conditions can cause changes in the value of thermal
data and should be taken into account when designing the thermal cycle equipment. Thermal power with exhaust gases up to 120 OC.

For informational purposes only.
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The science of today is the technology of tomorrow. (Edward Teller)
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