Investment offer 

1. General information

Project name: Creation of specialized manufacture of import-substituting components for electronic control systems of hydraulic drives of mobile cars 
Project location: Open joint-stock company "IZMERITEL", Novopolotsk, Molodiozhnaya street, 166, active working area of "IZMERITEL"
Company full name (project initiator): Open joint-stock company "IZMERITEL"
Ownership: private

Registration date: 20.01.2009

Authorized fund accounts for $ 4079,545 ths.

Authorized fund structure: state - 100 %.

Characteristics of the market:

At present in Belarus there is no production of import-substituting products of distributional valve-operated hydraulics with proportional control. This leads to the fact that in the country considerable resources are spent for the purchase of imported goods.

Proportional electro-hydraulic actuators with an electronic component have become the norm in modern mobile computers and technology. A smooth variation of the velocity of actuators, high precision of work tools positioning, ease of control allowed to gain high popularity in operation. These units are imported into the Republic of Belarus in amount of up to U.S. $ 5 million per year.

Hydraulic systems, which is built with the use of modern principles of system integrators, as well as the element base for them is developed and produced by all the major international manufacturers of hydraulic equipment. A large part of foreign equipment is equipped with such drives and systems, especially tractors, combines, road construction equipment and other mobile machines. According to the authoritative German magazine «Ölhydraulik und Pneumatik», in the practice of Western countries more than 30% of manufactured mobile hydroficated machines are equipped with such systems.

In the domestic market of the CIS and the Russian Federation there are only licensed products of the world's leading manufacturers of hydraulic, including recent developments, and developments during the Soviet era with the FRG firms licensed production in the 1980s.

Description of current trends in the industry:

Creation and improvement of integrated devices (hydroblocks) and systems of proportional hydrostatic power drive with the systems of automatic control and diagnosis, and most recently - "hydraulics intellectualization" - the introduction in hydraulic peripherals devices with individual controllers - Automatic Control Autonomous Systems, the creation of integrated electronic-hydraulic device and software systems.

Provision of high economic (mainly price), environmental (primarily leakage, noise) and ergonomic requirements for hydraulic components.

At the same time improving of the domestic hydraulic engineering techniques by the method of construction and fitting of control electronics to the existing hydraulic system can be considered only a first step in the tightening of domestic developments to international standards. In the end, the mutual optimization of circuit-making and structural characteristics of both - hydraulic and electronic – components is required.

· Market capacity: $ 25 ths.;

· Key market players: «Bosch-Rextron», «Argo-Hytos», «Sauer-Danfoss», «Parker»;

Key economic indicators of the sector: 

· Annual output of the sector (in current prices): BYR 68 bln.;

· Return on sales: 4.5 %;

· Average nominal monthly wages in the sector: BYR 3000 ths.

2. Project description: The development of mass production of components for electronic control systems for hydraulic drives of mobile machines, designed and currently under development as a part of the State scientific and technical programs for the RUE "MTW", JSC "BelAZ", JSC "Amkodor" RUE "Gomselmash" and other enterprises.
3. Characteristic of the planned production:

Mechatronic control system of hydromechanical transmission of dump trucks BelAZ

Specifications:

1. Controller GMP.

• supply voltage 24 V;

• temperature range from -40 to +85  C;

• vibration resistance - 10g;

• analog inputs -12;

• frequency inputs - 5;

• discrete inputs - 8;

• inputs for temperature measurement - 2;

• SHIM outputs (for proportional solenoids) - 8;

• frequency outputs (for actuator) -2;

• digital outputs - 8;

• analog output 0 - 10 V 2;

• source of voltage of 0 - 5;

• source of voltage of 0 - 8;

• interface CAN 2.0 B;

• support implementation of application programs in the languages of MEK 61131-3

2. Control mode selector:

• supply voltage 24 V;

• automatic control mode;

• command management mode;

• mode of transmission of the higher limit;

3. Electro-hydraulic proportional pressure regulator:

• supply voltage 24 V;

• maximum control current - 0.95 A;

• frequency limit of the SHIM (not less) -150 Hz;

• the maximum pressure of a working liquid - 2.5 MPa;

• the maximum regulated pressure - 2.0 MPa;

• the expense at = 0.7 MPa - 3.2 l / min;

• lag time working out of the control signal - 0,025 s;

• temperature of a working liquid from -40 to 85 (C;

• vibration resistance - 10g;

4. Frequency of rotation sensor:

• a range of measured frequency 0 – 10 kHz;

• the distance between the sensor and the toothed wheel 0.5 - 2.5 mm;

• temperature range for the sensor - from -40 to +120  C;

• temperature range for the cable - from -40 to+115  C;

• vibration resistance - 10g;

5. temperature sensor:

• output signal (analog) – 900 -1800 ohms;

• temperature measurement range - from -40 to +130  C;

• vibration resistance - 10g.

Automatic control system of transmission in a self-propelled loader of JSC "Amkodor"

Specifications:

• the number of proportional outputs to the electromagnets - 7;

• system of restriction of a maximum load;

• regulation of speeds of rotation;

• management of running gear drive;

• electronic regulation of operated electromagnetic valves;

• presence of analog, frequency and discrete inputs;

• the module of expansion of the interface;

• regulation range of pressure in the friction - 0 - 20 MPa;

• productivity of an operating stream - 2 - 10 l / min;

• a built-in security system of controller;

• presence of control of short circuits;

• output protection against short circuits;

• use of independent outputs / simultaneous;

• clock frequency - 40 MHz;

• reading the programs from the outside;

• availability of CAN interface;

• the possibility of operative updating of algorithm of the controller;

• operating temperature range - from -40 to +85  C;

• degree of protection - IP65;

• vibration resistance - 10g.

The system includes an electronic control unit, operated pressure reducing valves, speed and temperature sensors.

Electrohydraulic flanged regulator for control hydroblock with section distributor RP-70

Specifications:

• the electric type of control in elements of the distribution;

• the proportional-integral type of control signal;

• quantity of electromagnets - 2;

• maximum current consumption by an electromagnet – 0 – 3 A;

• the required subtlety of filtration in a working liquid – 80 microns;

• failure rate – 4,6 x10-6     1/hour.

Complex of hardware and software tools to control operating parts of mobile machines

Complex of hardware and software tools to control operating parts of mobile machines is an automated electrohydraulic system for work with hinged tools of tractors and other mobile power cars. The system functions in following modes: a hand control, position, power and mixed control.
In a mode of automatic control depending on the kind of regulation chosen by the operator the system allows to support the set position of the soil-cultivating tool concerning a tractor, to stabilize effort of traction resistance in longitudinal drafts of the mechanism of a hinge plate. Thus electric signals from one position sensor (at item regulation) or a total signal of the position sensor and two sensors of effort (at mixed regulation) arrive in the microprocessor controller where it is compared to a signal set by the operator on a control panel. In case of discrepancy of these signals the microprocessor controler develops operating influence for one of two electromagnets of the electrohydraulic distributor which by means of the power hydrocylinder carries out correcting movement to the soil-cultivating tool upwards or downwards, and, thus stabilization of the set parameter is carried out.
Control system type is electrohydraulic with microprocessor management.

Types of processed sensors of feedback are positions, efforts. 

Way of measurement of moving of a cam by the position sensor – contactless.

Accuracy of maintenance of technological parameters - 3 %.

Electrohydraulic distributions control system of external customers
The system is designed to facilitate the electrohydraulic distributions (EGR) control system of external customers (hydroficated bodies joint with powerful tractors). Distributions are required to perform continuously repeating sequence of actions, which associated, for example, with a turn at the end of dash.

System provides the capability of programming a sequence of operations of hydroficated add-on system by recording the pulse-width modulated signals (SHIM-signals) of joysticks in manual control mode of agricultural equipment with following playback of recorded signals and issues them to the EGR.

Special features
• The maximum time of recording channel for one program of at least 200 seconds 
• Proportional SHIM-output signal for each axis 
in the range 10...90% 
• Frequency SHIM - 200 Hz 
• Supply voltage – 10,8-15 V
• Maximum output current – 300 mA 
• Number of recordable reproducible program – 3 
• Number of simultaneously controlled sections of (EGR) – 4.

Block of electronic joysticks (BED) includes 2 two-axle joysticks to facilitate the electrohydraulic distributions (EGR) control system of external customers.

Joystick D-02

Joystick D-02 is designed to control the gear unit of mobile machines with hydro mechanical transmission. 

The joystick can be used as a switch in the DC circuit with 42 V voltages with intensity of current up to 100 mA in the each channel of joystick. 

The joystick is dual-axis, additionally equipped with a control button on the end of the joystick. 

Operation of the joystick happens when the force is applied to the handle of the joystick (15 - 30) N. 

The resistance of dead contacts of joystick’s connector is at least 100 mega ohms. 

The resistance of live contacts of joystick’s connector is up to 100 milliohms. 

The type of climatic performance is O1 according to GOST 15150-69 (operating temperature range is from minus 40 to plus 60 C). 

The protection degree provided by the joystick’s shell is IP54.
Voltage Converter 14/28 V 8A
Voltage Converter 14/28 V 8A intended to charge an extra battery in a two-tier system of electric equipment of vehicles with starting the engine by starter with a rated voltage of 24 V at rated voltage on-board network 12 V. 

Main technical characteristics
• Input voltage – 13,2 – 15,2 V.
• Output voltage (14,3±0,2) V
• Load current not less 8 A.
• Operating temperature: -20 to +40C.
• Extend of protection IP67.
• Overall dimension 140x140x35 mm.

Voltage Converter PN-24/12

Automobile voltage converter is intended to power supply of electronic equipment 

and devices (the automobile TV, an autoradio tape recorder, an oven, a boiler, a coffee machine and others) demanding for the 12V work from 24V sources, including from an onboard source of cars.

The device is a pulse voltage stabilizer. It has electronic self-restored protection against short circuits, system of restriction of capacity, protection against output 

curent increase. The converter is capable to work on «single to a course» and 

provides rated current on an exit in a long-term mode.

Technical specification

• Nominal input voltage – 24V

• Output voltage - (13±1)V

• Load current - (0...15)A

• Current of protection operation - 21A

• Output voltage range - (18...32)V

• Typical efficiency (24V, 10A) - 90%

• Environment temperature: -40 to +55 C

• Working position – any position

• Average operating time to the full, not less - 5000 hours

• Overall dimensions, no more - 180x143x58 mm

• Weight, no more - 1,5 kg

• Extend of protection - IP54

• Operation mode - long S1

Voltage Converter PN-24/12-01

Voltage Converter PN-24/12-01 is designed for installation in vehicles with a rated voltage in electrical system of 24 V. It serves to convert the supply voltage on-board network in the constant voltage of 12 V.
The converter converts the input DC voltage on-board network in the range of 18 to 30 in a stable DC voltage (12 ± 0,2) in a range of load current from 0 to 100% of the nominal value.

Main technical characteristics
The value of the nominal output current (in continuous operation) 3 A.

The amplitude of the fluctuations of the output voltage at rated current less than 100 mV.

Efficiency of the converter (CAP) - not less than 0,9.

Climatic versions TU2 GOST 15150. Operating temperature is from minus 40 to plus 55C.

The degree of protection afforded by the shell of the converter, IP54 per GOST 14254.

Weight - 0,25 kg.

Overall dimensions of the converter 88h165h44 mm.

Electronic Pedal

Electronic pedal is designed to control the fuel supply in the microprocessor power supply system of diesel engine Euro 3, Euro-4 and up.

Using the pedal improve ergonomics, layout capabilities and control accuracy by reducing the control force, placing the pedals in a convenient location, exceptional kinematic constraints, friction in bearings, backlash and hysteresis.

In addition, it is possible to implement sophisticated control algorithms and increases the level of automation in the implementation of fuel injection. The electronic pedals consist programmable angle sensors with independent electrical outlets and an idle switch.
The pedal can be supplied with different angles to the mounting surface: 35, 40 and 45 degrees.

Technical characteristics

The idle switch provides a dc side commutation with a nominal voltage of 12 V in accordance with GOST 3940 and a maximum commutation current of 10 mA for pedal for tractors "Belarus", BelAZ and 200 mA for the pedals for combine Gomselmash.
Power Volt - (5±0,1) V.

Useful current – up to 20 mA.

The type of climatic performance is O1 according to GOST 15150-69 (operating temperature range is from minus 40 to plus 60 C). 

The degree of protection is IP66 per GOST 14254-96.

Mass – 1 kg. 

Dimensions 241х96х164 mm.

Hand operated sensor 

Hand operated sensor is designed to control the fuel supply in the microprocessor power supply system of diesel engine, set in tractor and other mobile machines.

Technical characteristics
· This device can include one or two contactless sensor of rotation angle with unrelated electric ports, idle switch, “kick down” switch.

· Extend of protection IP67.

· The type of climatic performance is O1 according to GOST 15150-69 
Speed sensor DCHO-02

Speed sensor DCHO-02 is designed to measure the rotating frequency of the hydromechanical transmission shaft.

Technical characteristics
The working gap between the end-face of the sensor and the outer cylindrical surface of the gear teeth is 0.5 - 3 mm.

Frequency output signal: the alternation of two discrete signal voltage levels 0 -0.4 and 4.5 - 5 V.

Output frequency range 0 - 10,000 Hz.

Power supply 8 to 12 V.

Current consumption 25 mA max.

Operational temperature range from minus 40 to plus 120 C.

Degree of protection IP67.

Combination of devices KP-02

Combination of devices KP-02 is designed to control the operating parameters of aggregates and automotive equipment’s systems.

In the table there are pointers of operational parameters that included in the produced species by the KP.
Indices are based on stepper motors. Lighting and indication are LED. In contrast to analogues fuel gauge is working with two types of sensors: fuel level rheostatic type sensor and volume sensor with frequency output.
Type of plug-in sensor is detected automatically.
Power consumption – no more than 3 W.

Rated voltage of power supply – 12 V board network.

Weight is no more 0,8 kg.

Dimensions (145x84 mm. 

Climatic versions O1 GOST 15150 (range of operating temperatures from minus 40 to plus 60 (C).

Degree protection provided by enclosures of KP – IP55.

· Main consumers: machine-building enterprises of the Republic of Belarus - Production Association «MTW», OJSC «МAZ», OJSC «Amkodor», OJSC «BelAZ», Production Association «Gomselmash»;

· Main competitors: «Bosch-Rextron», «Argo-Hytos», «Sauer-Danfoss», «Parker»;

· Production distribution channel: through company-producers of final products of mechanical engineering - 90%, the secondary market of spare parts - 10%;

Total investment: $ 4242 ths., including capital expenditures: $ 3535 ths.

Financing requirement for investor: $ 3000 ths.,

Type of investor participation: 

 FORMCHECKBOX 
:  % of shares purchase (50% + 1 share); 

 FORMCHECKBOX 
  % of authorized fund purchase; 

 FORMCHECKBOX 
 joint venture creation;

 FORMCHECKBOX 
 other:  

Investment structure:
 FORMCHECKBOX 
 Research and development;

 FORMCHECKBOX 
 Construction;

 FORMCHECKBOX 
 Preparation for production;

 FORMCHECKBOX 
 Equipment and license purchase;

 FORMCHECKBOX 
 Real estate purchase;

 FORMCHECKBOX 
 Replenishment of current assets;

 FORMCHECKBOX 
 Other:       

Necessity of import: 

 FORMCHECKBOX 
 Equipment;

 FORMCHECKBOX 
 Raw material; 

 FORMCHECKBOX 
 Production techniques; 

 FORMCHECKBOX 
 Component parts;

 FORMCHECKBOX 
 Other:      
Expected performance indicators:

	Year of project realization
	1
	2
	3
	4
	5

	Expected sales, $ ths.
	3139
	3888
	5333
	6087
	6087

	Expected market share (%)
	
	
	
	
	

	Expected export of production, $ ths.
	
	
	
	
	

	Share of export in total sales (%)
	
	
	
	
	


· the expected geographic structure of export is as follows:

determined by the final consumer of products, which are made in the project
· Expected number of employees for the project realization: 120 persons;

· Other important indicators:               .

4.Competitive advantages:
Infrastructure available: 
 FORMCHECKBOX 
 Railway lines and roads

 FORMCHECKBOX 
 Warehouses, logistical terminals 

 FORMCHECKBOX 
 Possibility to expand production and install additional facilities

 FORMCHECKBOX 
 Possibility to create the necessary infrastructure via state budgetary financing

 FORMCHECKBOX 
 other:    

Degree of production availability (available industrial area, land allocation, other):  There are vacant production facilities in sufficient quantity
Strategic competitive advantages: 
 FORMCHECKBOX 
 Dominance at the domestic market; 

 FORMCHECKBOX 
 Complexity of the technological process; 

 FORMCHECKBOX 
 Logistical advantages; 

 FORMCHECKBOX 
 Experienced management;

 FORMCHECKBOX 
 Price factor; 

 FORMCHECKBOX 
 Other:   

Investor’s benefits: 

 FORMCHECKBOX 
 Market entry;

 FORMCHECKBOX 
 Access to large contract works;

 FORMCHECKBOX 
 Participation in the procedure of public purchases;

 FORMCHECKBOX 
 Local raw materials;

 FORMCHECKBOX 
 Benefits granted;

 FORMCHECKBOX 
 Other: import substitution on the manufacturer's of end product engineering
5.Preliminary indicators of project efficiency: 
Sales revenue, without VAT (after reaching the estimated capacity): $ 5072ths.;

Pay-back period (in years): 5.49;
Dynamic pay-back period (in years): 8.84 ;

Internal rate of return (IRR) 23.91 %;

Net present value (NPV) $ 270 ths.

6.Contacts:

Person responsible for the project (Name, position): Kluev Aleksander Illarionovich, Chief Engineer
Telephone: work 8-0214- 322811 mobile 8-029-2100414            

Fax: 8-0214-320255

e-mail: kluev_ai@rambler.ru

Date of investment offer completion: 21.05.12 

