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SCIENTIFIC AND PRODUCTION HOLDING

URAL ENGINEERING CENTER

(CHELTEC)

TEST COMPLEXES

DIAGNOSTICS

· Testing hydraulic equipment (hydraulic valves, pumps, hydraulic motors, hydraulic cylinders, hydraulic accumulators)

· Testing pipes

· Testing  for Russian Railways

· Testing  for aviation and space industry

· Testing for atomic industry

· Testing for oil and gas industry
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Dear customers,

I am pleased to welcome you on behalf of CHELTEC Scientific and Production Holding. The company's history can be traced back to 1995 when a training engineering center was created to solve the tasks of modernization and automation of production equipment at metallurgical and oil and gas enterprises. The center was reorganized into the Ural Engineering Center Holding Company (CHELTEC) in 2007. Today CHELTEC is a large holding incorporating engineering, scientific and research, production, service and training divisions.

We carry on our activities in several fields. One of the major fields is providing complete solutions in complex modernization and automation of hydraulic equipment at metallurgical and machine-building works of Russia, CIS and European Union. The CHELTEC specialists are able both to modify the equipment configuration and to manufacture equipment using own patented technologies. We have technological capabilities and wide experience in development and implementation of innovative projects of any complexity.

Another priority field of our company's activity is service outsourcing. We also supply equipment directly from manufacturers, the world leaders in the field, such as SMS Siemag (Germany), Fuchs Technology (Germany), Bosch Rexroth (Germany), Lechler (Germany), Lincoln (Germany), Economos (Austria), Atos (Italy), and other.

Over the 18 years on the market, CHELTEC proved to be a reliable partner, employing highly qualified specialists capable of producing scientific inventions and complicated solutions and implementing them, thus expanding the boundaries of cooperation.

You are cordially invited to study the solutions we offer.

We are looking forward to mutually beneficial cooperation!

Sincerely yours,

Valery Bodrov
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TEST COMPLEXES

For over 14 years, the Cheltec Holding specialists have been designing and manufacturing test equipment of various applications for metallurgical and machine-building works, aircraft and space engineering, defense sector, oil and gas industry, and the Russian Railways.

The following types of stands have been designed and manufactured:

· Test stands for discrete and proportional hydraulic valves

· Test stands for pumps, hydraulic motors and accumulators

· Test stands for hydraulic cylinders

· Test stands (presses) for pipes and pipe fittings

· Emergency turn drive for the cosmonauts training stand

· Endurance and static test stands for aircraft and helicopter gear

· Test stands for towers (masts) of lifting units (mobile drilling rigs and cranes)

· Stands (presses) for active stator iron pressure tests

· Static test stands for railway cars

· Stand for field study of flow dynamics of a thermonuclear reactor circuit

Cheltec designs, manufactures and supplies customized test equipment in compliance with the customer's requirements.

The Cheltec specialists are ready to design, manufacture and supply a complete set of the most advanced test equipment, to install and commission the equipment, and to train your personnel.

DIAGNOSTICS
Cheltec offers the following types of diagnostics:

· Diagnostics of elements and units of hydraulic and mechanical equipment 

· Evaluation diagnostics of the works performed by the third party

· Hydraulic fluid analysis (fixed-site laboratories and rapid-response analyzers Pamas S40)
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AVIATION INDUSTRY

Main and nose gear test stands for aircraft

Rapid development of processes and technologies dictates the necessity of using state-of-the-industry methods of product development and testing in an attempt to minimize the lead time and expenses for batch production of latest equipment models.

The Cheltec specialists designed, manufactured and supplied the endurance and static test stand for testing the main and nose gear of the TU-214 aircraft in compliance with the up-to-date requirements to reliability, safety, ergonomics and industrial health. 
The stands were certified and accepted by the customer.

Test objectives:

· Evaluating actual life cycle of the load-bearing elements of gear and gear extension and retraction systems

· Evaluating ability of gear and gear extension and retraction systems to maintain their functionality during operation

· Checking efficiency of design and engineering procedures in increasing reliability and service life of gear and gear extension and retraction systems

· Verifying gear and gear extension and retraction systems compliance with the requirements of the AP27 Aviation Regulations

Stand functions:

· The stand facilitates service life testing in accordance with the test program and methods or for 20 years of service life.

· The aerodynamic force of the loading system produces a torque and enforces the kinematics and dynamics of the gear motion under load.

· The auto and manual modes of stand operation allow powering the electric drives for gear extension and retraction using limit switch signals in the auto mode and the bypass (manual) control mode.

· The stand features the emergency shutdown system controlling the excessive increase of working (peak) loads.

· The stand features the data archiving and extraction system which allows storing the strain measurement and thermal control data and their saving to any removable media.

Stand equipment:

· The hydraulic system ensures the application of aerodynamic load according to the test program and methods.

· The electrical equipment ensures functioning of the technological part and of the gear extension and retraction drives.

· The monitoring and recording equipment ensures visualization and storage of the strain measurement and thermal control data from sensors and thermocouples.

· The temperature measurement system provides for temperature measurements in the gear rotary group and in the electric drive.

At the customer's request, the Cheltec specialists are ready to develop, design and manufacture test stands for conducting any tests of landing gear or other aircraft and helicopter components.

The stands are operated at Aviaagregat OAO (Samara).
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AVIATION INDUSTRY

Main and tail gear test stands for helicopters

The Cheltec specialists designed, manufactured and supplied the stands for endurance (multiple gear extension and retraction), static and repeated static tests of the main and tail gear in compliance with the up-to-date requirements to reliability, safety, ergonomics and industrial health. The stands are certified and accepted by the customer.

Test objectives

Repeated static gear tests:

· Determining fatigue life of the load-bearing gear elements

· Verifying durability as per technical specifications

· Verifying durability using test results

Static gear tests:

· Strength tests for gear and mounts

· Stiffness and stress condition measurements in separate gear sections under external load

Endurance tests:

· Obtaining initial test data, verifying the preset endurance of main gear and main gear extension and retraction systems as per the Aviation Regulations and Aircraft Certification Rules.

· Evaluating actual life cycle of the load-bearing elements of gear and main gear extension and retraction system.

· Evaluating ability of gear and gear extension and retraction systems to maintain their functionality during operation in compliance with the durability and service life stated in the technical specifications.

· Checking efficiency of design and engineering procedures in increasing the reliability and service life of the main gear and main gear extension and retraction systems.

· Verifying gear and main gear extension and retraction system compliance with the requirements of the AP27 Aviation Regulations.

Stand functions:

· Gear repeated static load tests, imitating the load equivalent to the standard flight load.

· The extent of tests is sufficient to verify the preset durability.

Stand equipment

Load frame:

· Heavy-duty metal frame

· False wheel hubs with eyes for articulated rod joints

· Articulated rods equipped with tension and force indicators

Hydraulic system:

· Hydraulic loading cylinders with electrohydraulic amplifiers

· Hydraulic loading cylinders for static tests

· Hydraulic control unit for hydraulic cylinders

· Air-cooled pump station for controlling hydraulic loading cylinders

· Air-cooled pump station for controlling items under test

· Valves

Measurement system:

· Force sensors

· Tension and force indicators for repeated static tests with nominal force

Software:

The program provides for checking and setup of the stand control system, preparation and storage of test programs (methods), tests, storage and viewing of the test results, generation of the test protocols. The software has a common shell, which provides for a single system of test data storage and usage.

The program allows to:

· Calibrate and check the measurement channels

· Visualize the test procedure in digital and graphical modes

· Perform the smooth stand start

· Shut the stand down in case of emergency (for example, exceeding the preset loads, voltage or temperature, etc.)

· Adjust the reference input signal in compliance with the test program (adaptive control circuit)

· Shut the stand down in case of test mode failure when a respective error message is displayed on the screen

· Smoothly switch between modes (if necessary)

· Smoothly stop after test completion

· Keep the test log, which is a file with the test procedure record

· Generate test protocols in the form of oscillograms or Excel tables.

The stands are operated at Aviaagregat OAO (Samara).
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SPACE INDUSTRY

HYDRAULIC DRIVE FOR EMERGENCY CENTRIFUGE TURN

Cheltec won a tender on the supply of a hydraulic drive for the State Scientific Research and Testing Cosmonaut Training Center named after Yuri Gagarin, the Star City, Moscow Region. 

Emergency turn hydraulic drive is designed for use in the famous CF-18 centrifuge. The centrifuge is used for checking and improving cosmonauts G-load tolerance. While training inside the centrifuges, the cosmonauts experience max 5 g head-to-tail acceleration and 8 g chest-to-back acceleration.

Besides cosmonauts training, the CF-18 centrifuge allows conducting special research and tests of space and aircraft equipment under high-g conditions.

The hydraulic drive for cosmonauts' training was designed, manufactured and commissioned as quickly as in 2.5 months.
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OIL AND GAS INDUSTRY

Test stand for towers (masts) of lifting units

The stand is designed for examination and tests of towers (masts) and lapping of winch brakes for all types of lifting units up to 250 ton-force (mobile drilling rigs and cranes), operated at Surgutneftegaz OAO. Two stands were manufactured: 200 ton-force stand at the Talakanskoye Service Vehicles Department 1 (2011) and 250 ton-force stand in Surgut (2013).

Composition

Process box

Process box, equipped with systems of suction and exhaust ventilation, electrical heating conditioning, emergency and regular lighting, security and fire alarm, and automatic fire suppression.

Hydraulic equipment

· Oil station

· Hydraulic cylinder assembly

· A set of tube joints

· A set of high pressure hoses

Electrical equipment

· Power cabinet

· Control cabinet

· A set of connecting cables

· A set of terminal boxes

· Operator's workstation

· A set of sensors

· Loud-speakers

Other

· Mast for brakes lapping with 5 counterweights

· Double run-around roller block

· Fork assembly for central armature

The electrical equipment of the mast test stand is designed for generating and conducting test programs according to the specified load tables while automatically sustaining the preset force value. The automatic mode is managed by the control system via the controller, operator's workstation, feedback sensors and executive devices.

The automated operator's workstation is intended for setting and controlling test process parameters, controlling test procedure, collecting and storing troubleshooting and process data, and generating test reports.

The operator's workstation comprises a computer (FUJITSU” 14 laptop) and a test program. The program is executed on the basis of the Siemens' SIMATIC WinCC Flexible programming system. The program allows viewing several screens displaying the test progress, process equipment condition, and control and setup data. The workstation and the controller are connected by the PROFINET cable.
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OIL AND GAS INDUSTRY

Hydraulic test press for gas main pipelines diameter 530 to 1420 

The stand composes equipment which allows to:

· Seal the pipe under test

· Fill the pipe with water

· Build up pressure inside the pipe to the required level

· Record the results of pipe pressure test

· Keep the pipe test protocol, enter the pipe data and test modes

· Keep the pipe test data log

· Check the hydraulic system operation and troubleshoot for failures

The hydraulic press control system is executed using state-of-the-industry hardware components and implements the equipment control algorithms in the following modes:

· Setup

· Manual control

· Semiautomatic

The control and command data is displayed on the operator's control panel in all operating modes.

Specifications

	Parameter
	Value

	Outer pipe diameter
	530 to 1420 mm

	Pipe length
	8000 to 12,000 mm

	Maximum test pressure for all pipe dimensions
	9.5 MPa

	Pressure maintenance accuracy
	+/- 0.5 MPa

	Pressure hold time, no more than
	60 s

	Pipe test duration, including auxiliary operations, no more than
	25 min

	Pipe handling during test
	Workshop crane

	Test procedure recording
	According to GOST 3845-75 and API 5L


Mechanical equipment

[image: image1.emf]
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OIL AND GAS INDUSTRY

Hydraulic equipment of the press includes:

· Hydraulic reservoir

· Pipe filling pump

· Feeding pump

· Filtration unit

· High pressure pump

· Valve frames for high pressure pumps

· Press control panel

· Ball valves at the press rams

· Transfer pump

Water filtration system is used to ensure high reliability of equipment and required working fluid cleanliness. The filtration system includes:

· Full-flow filtration of water supplied to the suction line

· Full-flow filtration of water pumped from the press pit into the reservoir

Control system

The operator's control panel has an integrated SIEMENS programmable controller. It is used to employ control algorithms for test stand electrical equipment during test and setup. Press software allows for:

· Test process monitoring

· Free and real-time displaying of pipe pressure test protocol

The Cheltec specialists constantly review and analyze the experience in pipe test press operation. This allowed to develop a concept of optimal design of pipe test press.

Cheltec grants a warranty on all made-in components supplied. Cheltec offers to supply any required spare parts, perform necessary repair and service of newly assembled equipment.

стр. 10

OIL AND GAS INDUSTRY

Test stand for oil and gas pipelines diameter 57 to 219 mm (up to 400 atm)

The hydraulic press is designed for pressure tests of oil and gas pipes for tightness and strength at the Pervouralsk New Pipe Plant.

The press composes:

· Inlet variable capacity cradle

· Dispenser

· Handling device

· Inlet roller conveyor

· Upper and lower support rollers

· Front (fixed) packing head

· Rear (mobile) packing head

· Carriage

· Outlet roller conveyor

· Ejector (outlet)

· Trapping device

· Outlet variable capacity cradle

· Water drain trapping device

· Pipe abutment (inlet)

· Inlet kicker

· Movable vice

Specifications

	Specifications of pipes under test

	Outer pipe diameters, mm
	57; 60; 63.5; 68; 70; 76; 83; 89; 95; 102; 108; 114; 121; 127; 133; 140; 146; 152; 159; 168; 180; 194; 203; 219

	Pipe wall thickness
	4.5 to 25 mm

	Pipe length
	6 to 12 m

	Press specifications

	Number of pipes under test
	1

	Min hydraulic capacity for testing 219×8 mm pipes under 250 bar
	50 pcs/hr

	Test pressure
	30 to 400 bar

	Hydraulic fluid used for tests
	Water

	Pressure maintenance accuracy (up to +5 bar)
	0 to +7%

	Adjustable pressure hold time
	5 to 10 s

	Time of press adjustment to a different pipe size, no more than
	30 min

	Max weight of pipe under test
	1500 kg

	Length of pipe end section for clamping, no more than
	100 mm
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OIL AND GAS INDUSTRY

MODERNIZATION OF BRACKER PRESS FOR PIPE PRESSURE TESTS (UP TO 1000 BAR, 144 PIPES PER HOUR)

The hydraulic press is designed for hydraulic pressure tests of threaded pipe coupling joints of oil well tubing according to GOST 633-80. The modernization allowed the press to conduct hydraulic tests of oil well tubing with outer diameter of 60, 73, 89 and 114 mm and strength groups D, K, E according to GOST 633-80, and to extend the equipment functionality, and apply the components certified according ISO 9001.

Specifications

	Parameter
	Before modernization
	After modernization

	Outer pipe (coupling) diameter
	60 (73) mm, 73 (89) mm, 89 (108) mm, 114 (132) mm

	Pipe length
	6000 to 10,500 mm

	Number of pipes under test at a time
	2

	Hydraulic capacity for testing 73×7 mm pipes
	144 pc/hr
	144 pc/hr

	Test pressure
	max 590 kg/cm2
	375 to 1000 kg/cm2

	Test pressure maintenance, no more than
	n/a
	+10%

	Pipe pressure build-up curve
	not specified

	Time of pressure build up to 865 kg/cm2, no more than
	─
	4 s

	Adjustable pressure hold time
	1 to 99 s
	3 to 99 s

	Multiplier charging time, no more than
	6 s
	10 s


Cheltec integrated a new control system, including software, replaced the water/water power unit by the oil/water power unit, and reinforced the mechanical part of the stand.

The G.D. Bracker Soehne Maschinenbau GmbH control machines for pipe pressure tests have been installed at the Pervouralsk New Pipe Plant, shop 4.
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OIL AND GAS INDUSTRY

Stand for static and endurance tests of new generation pipes IN gas mains diameter up to 1420 mm (up to 40 MPa)

The hydraulic station of the pipe test stand is designed for building up water pressure in compliance with the set parameters in process of testing steel pipes up to 1420 mm in diameter by cyclically varying internal pressure.

The stand composes:

· Hydraulic system

· Electrical system

· Control system based on Siemens Siematic S7-315 controller. 
The tests were executed for the 1220 mm pipes, grade К60, К70, Х60, Х70, Х80, Х90, Х100 in 2009-2010.

Specifications

	Max pressure in the hydraulic system lines

	High pressure water loop (test pressure)
	40 MPa

	Main oil flow circuit
	35 MPa

	Pilot oil circuit
	9 MPa

	Low pressure water loop
	0.35 MPa

	Water filtration and cooling loop
	0.35 MPa

	Industrial cooling water loop
	1 MPa


Station specifications

· Max pressure (Pmax) at cyclic loading: up to 250 kg∙f/cm2

· Max pressure for static load destructive tests: 400 kg∙f/cm2

· Number of uninterrupted cycles: no less than 25,000

· Cycle duration: - 5 to 30 s (depending on the amount of water in the pipe)

· Pressure change principle within one cycle (from Pmin to Pmax): not applicable

· Max and min test pressure (for zero-to-max cycle, only max pressure) maintenance accuracy: 2%

· Max power consumption: no more than 350 kW

The stand is operated at Gazprom-Transgaz OAO, St. Petersburg.
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OIL AND GAS INDUSTRY

Principle of operation

Oil is charged under pressure to oil chambers of the pressure booster, which allows to separate oil from water and increase pressure by 17%. After that, water is supplied from the pressure booster to the valve and distribution block, and then, depending on the position of the spool of the proportional throttle valve, water is directed to the pipe under test or drained to the hydraulic reservoir. Water pressure is controlled inside the pipe under test using the proportional throttle valve (parallel throttle control), and using the pressure relief valve in the oil pressure line. Changing pressure within the minimum range (1 to 2.5 MPa) is available through the multiplier stroke limitation (displacement control) by oil flow directional valves via the feedback automatic control system.

The stand is operated at Gazprom-Transgaz OAO, St. Petersburg.
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OIL AND GAS INDUSTRY

Test stand for pumps of mobile machines for gas and oil pipelines

The pumps test stand is designed for acceptance tests of Komatsu mobile machines after routine and capital repair as specified below.

The stand allows the following:

· Run in pumps without pressure

· Determine pump flow after load change

· Check the pump functioning at nominal pressure and constant drive shaft rotation speed

· Check for external leakage (visual)

· Check the pump inlet rating.

Composition

The stand comprises a test unit and an electric cabinet. The test unit includes 
· drive motor
· bearing assembly
· hydraulic reservoir
· oil cooler
· secondary pump
· control and measuring hydraulic equipment.

Apart from the hydraulic machines specified above, the stand can be used to test any hydraulic units which fit the stand capacities. Cheltec is ready to design and manufacture any necessary adapters.

The stand was manufactured for Remmatra OAO, Rasskazovo, Tambov region.
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OIL AND GAS INDUSTRY

Tested pumps and test conditions:

	Pump
	Рtest
MPa
	Qtest
l/min
	ntest

rev/min
	Ntest

kW

	FAL 100 Winch pump
	3
	196
	2000
	11

	PAL 063 Counterweight pump
	14
	152
	2500
	40

	FAR 050 Gearbox pump
	3
	90
	2000
	5

	FAR 080 Transmission pump
	3
	137
	2000
	7.5

	FAL 125 Steering pump
	3
	226
	2000
	12.5

	PAL 200 Operating equipment pump
	14
	200
	2000
	52


Specifications

	Parameter
	Value

	Recommended oil grades
	I-20A, IGP-18, VMG3, MGE10A,TP-22

Hydraulic machine oil

	Kinematic viscosity of hydraulic fluid
	20 to 200 cSt

	Fluid cleanliness grade per GOST 17215-71
	13 or less

	Max test pressure
	16.0 MPa

	Max flow of pumps under test
	250 l/min

	Fixed revolutions per minute of the drive shaft:

- pulley dia 250 mm

- pulley dia 200 mm
	2000 rpm

2500 rpm

	Direction of drive shaft rotation
	Right and left

	Drive motor revolutions per minute
	1500 rpm

	Drive motor power
	70 kW

	Oil volume:

- max

- min
	500 l

240 l

	Secondary pump:

- Nominal flow

- Nominal pressure
	24 l/min

2.5 MPa

	Test equipment cabinet dimensions
	2000х1100х1910 mm

	Weight (without oil)
	1700 kg
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OIL AND GAS INDUSTRY

STAND FOR ACCEPTANCE AND PROCESS TESTS OF POWER CABLES

The stand is designed for conducting acceptance and process tests of oil-submersible power cable, the so called "wet tests", at max voltage of 35 kV.

The stand allows to perform up to three non-personal test cycles of lifting/lowering up to five bobbins within one hour due to the high level mechanization of lifting/lowering processes  of cable platform into the water basin and maintaining the required water crearance. The stand comprises:

· Lifting platform

· Safety rails

· Water basin filtration system

· Cable drying line

· Lifting platform drive

· Water basin level monitoring system

· Electrical power equipment set

· Lifting platform drive control panel

· Lifting platform drive control system and safety system ensuring communication with the test stand control system for acceptance and process rests of power cables.

Specifications

	Parameter
	Value

	Load weight
	30 t

	Load parameters
	3 cable bobbins at 8 tons (max)

	Bobbin dimensions
	Dia. 2 x 1.6 m

	Platform dimensions (loading site)
	3.1× 5.6 m

	Max size of grid cell, less than
	40 x 80 mm

	Platform sinking below the floor level
	2.7 m

	Platform lifting/lowering time
	no more than 180 s

	Platform drive
	Hydraulic

	Installed capacity, no more than
	32.5 kW (standby pump included)

	Operating mode
	Up to 3 cycles of lifting/lowering per 1 hour


The stand was manufactured for Baker Hughes Inc., the Netherlands.
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nuclear industry

Manufacture of prototypes, determination of hydraulic parameters and flow visualization in the internal channels of the thermonuclear reactor cooling system for the ITER (International Thermonuclear Experimental Reactor) project 

РИСУНКИ:

1/16 part of the blanket shield from Plexiglas
Laboratory
Flow visualization


Upon JSC NIKIET request, Cheltec specialists

· manufactured full-size prototypes of different shield modules of the thermonuclear reactor. Extremely complex prototypes were manufactured from Plexiglas modules at the CNC machines based on the 3D model.

· designed and built a water-flow test stand, developed and tested successfully the procedure of water-flow tests and visualization of coolant flow in the internal channels of transparent prototypes.

· carried out the research activities in the field of development of hydraulic test procedures, experimental analysis of hydraulic systems, and design and manufacture of hydraulic stands.

· Along with calculation of hydraulic parameters of separate reactor loop parts, we carried out works on visualization of coolant flow in coaxial channels of full-scale transparent models using special suspended matter.
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tHE RUSSIAN RAILWAYS

HYDRAULIC EQUIPMENT OF STATIC RAILWAY CAR TEST STANDS SI-400
The test stand is used for static longitudinal load tests of railway cars with the specified load-time cycle and electronic recording of hydraulic parameters.

Test procedure

The railway car is fixed to the dead-end mounting bracket using a universal hitch mechanism. At the opposite side, a rigid steady frame in conjunction with the dead-end bracket is connected with the load-charging hydraulic cylinder, which is coupled with the railway car using a universal hitch mechanism. The hydraulic cylinder is fixed against the foundation. The railway car loading is performed statically by the hydraulic cylinder at the specified load-time cycle.

The stand composes:

· Metal frame with hitch mechanisms for fixing the railway car under test,

· Hydraulic power cylinder,

· Pump station,

· Hydraulic test console with control, measurement and regulating equipment,

· Pump station electric power control cabinet,

· Test stand control panel,

· Laptop with the installed software.

Specifications

	Parameter
	Value

	Hydraulic cylinder rod force
	300 to 4000 kN

	Force accuracy
	±40 kN

	Load rising and shedding speed control range
	200 to 400 kN/min

	Holding time at the specified load, no more than
	30 min

	Loading condition
	Repeated cyclic loading

	Max pressure in the hydraulic lines
	28 MPa

	Nominal rod travel
	250 mm


The stand is designed and manufactured for the Railway Car Building R&D Center, Moscow.
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metallurgy and machine-building

TEST STANDS FOR DISCRETE AND PROPORTIONAL VALVES

The test stand is designed for acceptance testing of discrete and proportional hydraulic valves in accordance with GOST 20245-74 (Hydraulic valves. Acceptance rules and test methods) and GOST 28971-91 (Positive displacement hydraulic drive. Servo equipment. Test methods).

The stand allows testing valves of different design:

· Type of mounting: subplate mounting and manifold mounting

· Type of control: discrete, proportional and servo control

· Control electronics location: integrated and remote

The stand comprises the following basic components:

· Test desk with subplate, control, measuring and regulating equipment

· Pump station

· Heat exchanger

· Pump station electric power control cabinet

· Pump station control panel

· Test stand control panel

· Computer with software

· Connecting electric cables and hydraulic hoses

· A set of adapter plates for subplate mounting

Specifications

	Parameter
	Value

	Reservoir volume, l
	600

	Hydraulic fluid

Fluid cleanliness grade per GOST 17216-71

- For tests of discrete hydraulic valves

- For tests of proportional hydraulic valves

Temperature range
	Mineral oil with kinematic viscosity of 20 to 50 cSt


Less than 12

Less than 10

15 to 60 °C

	Max pressure
	32 MPa

	Max flow
	100 l/min

	Cooling unit power
	15 kW

	Test desk dimensions (LxWxH)
	1900х1500х1900 mm


The test stand was manufactured for Ural Steel (Novotroitsk), Severskiy Pipe Plant (Polevskoy), and MMK shops 4 and 5 (Magnitogorsk).
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metallurgy and machine-building

A list of hydraulic valves which can be tested at the stand

	Valve
	Marking
	Manufacturer

	1. Discrete directional control valves

	Hydraulic directional control valve
	4WE6J6X/EG24N9K4B06
	Rexroth

	Hydraulic directional control valve
	4WEH22Qx/6EG24N9S2K4
	Rexroth

	Hydraulic directional control valve
	 4WEH32Qx/6EG24N9S2K4
	Rexroth

	Hydraulic directional control valve
	 4WEH16JX/6EG24N9S2K4
	Rexroth

	Hydraulic directional control valve
	VE 6.44.31/
	Gidroapparat

	Hydraulic directional control valve
	VEKh 10.44.41
	Gidroapparat

	Hydraulic directional control valve
	VEKh 16.44.G24N
	Gidroapparat

	Hydraulic directional control valve
	1R323AL4-44RG24N10
	Gidroapparat

	2. Proportional directional control valves and servo valves 

	Servo valve
	4WSE3EE16-1X/300B8-315K9EVSO3
	Rexroth

	Proportional Control Valve
	4WRDE16V125L-5x/6L15Z9/M-280
	Rexroth

	Proportional pressure relief valve
	3DRЕ16P6X/200YG24K6VE1-3
	Rexroth

	3. Pressure regulating valves 

	Direct acting relief valve
	DBDS20K1X/315
	Rexroth

	Pressure relief valve
	DR30-5-5X\200Y
	Rexroth

	Pump protection unit
	DBAW16BF2-2X315EG24N9K4A08
	Rexroth

	Safety and shut-off unit
	SAF10M12T210A-S13
	HYDAC

	Brake valve
	FD16PA2X/B03V
	Rexroth

	Drop rate braking valve
	SB15G10
	HAWE

	Drop rate braking valve
	SB17G12
	HAWE

	Safety valve
	MKPV-10/3S3B
	Gidroprivod

	  Safety valve
	  MKPV-20/3S3B
	Gidroprivod

	  Safety valve
	  MKPV-32/3C3B
	Gidroprivod

	Pressure relief valve
	MKRV-20/3S2R
	Gidroprivod

	Pressure relief valve
	MKRV-32/3S2R
	Gidroprivod

	4. Check valves, pilot operated check valves and throttles

	Pilot operated check valve
	SL52PA1-1x/
	Rexroth

	Modular type pilot operated check valve
	Z2S16-2-5X/
	Rexroth

	Double throttle sandwich plate mounting
	Z2FS10-5-3 X\V
	Rexroth

	Integral check valve
	M-SR30KE05-1x/
	Rexroth

	  Integral check valve
	M-SR30KE30-1x/
	  Rexroth

	  Throttle
	MG30G1X\V
	  Rexroth

	Check valve
	1MKO 32/32
	Gidravlik

	5. Control instrumentation

	Pressure relay
	HED3OA3X/200Z6L24
	Rexroth

	Pressure head
	P20V-200bar
	RPM

	Pressure relay
	EDS1691-P-C-200-000
	HYDAC


Up to 100 types of hydraulic valves can be tested at the stand.
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metallurgy and machine-building

Parameters checked at the test stand

	Parameter
	Hydraulic valves

	
	Hydraulic directional control valves (incl. shut-off)
	Check valves
	Pilot-operated check valves
	Relief valves
	Pressure reducing valves
	Throttles and flow control valves
	Proportional directional control valves and servo valves

	Performance
	+
	+
	+
	+
	+
	+
	+

	Internal leak tightness
	+
	+
	+
	+
	
	
	

	External leak tightness
	+
	+
	+
	+
	+
	+
	+

	Pressure change to flow relation
	
	
	
	+
	
	
	

	Adjustment smoothness and setup range
	+
	
	
	+
	+
	+
	

	Reduced pressure to input pressure relation
	
	
	
	
	+
	
	

	Reduced pressure to flow pressure relation
	
	
	
	
	+
	
	

	Pilot valve fluid flow
	
	
	
	
	+
	
	+

	Pressure difference to flow relation
	
	
	
	
	
	+
	

	Pressure gain
	
	
	
	
	
	
	+

	Zero offset
	
	
	
	
	
	
	+

	Flow gain
	
	
	
	
	
	
	+

	Hysteresis
	
	
	
	
	
	
	+

	Polarity
	
	
	
	
	
	
	+
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Description of electric equipment and software of the stand

Software is used to:

· Process signals from stand and pump station sensors

· Display measurement results on the monitor screen

· Control stand and pump station electric equipment (relays, light indication) using the algorithm

· Control hydraulics test procedure (to set the commands)

· Display record data on hydraulics tests (connection diagrams)

· Record data during tests

Pump station control algorithm allows to:

· Control pump station parameters (oil level, oil temperature, etc.)

· Control electric part (electric drive of the main pump)

· Generate signals permitting operation or emergency shutdown of the pump station with light indication
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TEST COMPLEX FOR SERVO, PROPORTIONAL AND DISCRETE VALVES, PUMPS, ACCUMULATORS AND HYDRAULIC CYLINDERS

The SGI-12.00.00.00.000 hydraulic equipment test complex consists of two test stands with a single control system: 

· Test stand for servo, proportional and discrete valves

· Test stand for pumps, hydraulic cylinders and hydraulic accumulators

· SGI-12.03.00.00.000 test complex electrical equipment and control system. 

The test equipment must be installed in the purpose-built facilities.

TEst stand for pumps, hydraulic cylinders and accumulators

The test stand is designed for acceptance tests of pumps in accordance with GOST 14658-86 (Positive displacement pumps for hydraulic drives. Acceptance rules and methods of testing), of hydraulic cylinders in accordance with GOST18464-96 (Hydraulic fluid power. Hydraulic cylinders. Acceptance rules and test methods), and of hydraulic accumulators with the function of main hydraulic parameters recording in electronic format. 

The following parameters of pumps are checked during test at the stand:

· Hydraulic fluid feeding and its consistency at the specified direction of output shaft rotation

· Hydraulic fluid feed rate change when operated with feed control mechanisms

· Load increase response (pressure change at the output; drain leakage change)

· Excessive vibration, shock, knocking, sharp noise, line pressure surge, excessive heating

· Drop formation along the covers, plugs, flanges, joints, etc.

The following parameters of hydraulic accumulators are checked during test at the stand:

· Performance

· External leak tightness

· Internal leak tightness

The following parameters of hydraulic cylinders are checked during test at the stand:

· No-load functioning

· External leak tightness at fixed joints

· Internal leaks at the end positions of the piston

· Initiation pressure

· Standby pressure
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The test complex composes:

· Pump test bench with the filtration and oil cooling circulation loop, including pump unit, filter and heat exchanger

· Test bench for hydraulic cylinders and hydraulic accumulators

· Pump station

· Hydraulic test console with control and measurement and regulating equipment

· Pump station electric power control cabinet

· Test stand control panel

· Complex operator workstation (shared with the SGI-12.01.00.00.000 test stand for servo, proportional and discrete valves) including a laptop with software and a printer

· Connecting electric cables and hydraulic hoses

Specifications

	Parameter
	Value

	Pump test bench

	Drive motor power of the tested pump
	160 kW

	Revolutions per minute of the drive shaft
	1500 rpm

	Feed rate at the filtration and oil cooling circulation loop
	300 l/min

	Max pump flow of the tested pump
	350 l/min

	Max operating pressure
	50 MPa

	Oil filtration degree
	10 µm
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Test stand for pumps and hydraulic motors

The stand is used for testing pumps and hydraulic motors of road-building machines after routine and overhaul repair. The stand allows checking functioning of pumps in accordance with GOST 14658-86 and hydraulic motors in accordance with GOST 20719-83 to the extent as specified by the statement of work approved by the customer.

The stand allows testing pumps and hydraulic motors (see the brand marks of equipment tested and test conditions in the tables below).

Pumps are tested for:

· Excessive vibration, shock, knocking, sharp noise, line pressure surge, and excessive heating

· Drop formation from under covers, plugs, flanges, joints, etc.

· Hydraulic fluid feeding and its consistency at the specified direction of output shaft rotation 

· Hydraulic fluid feed rate change when operated with feed control mechanisms

· Response to load change (output pressure) 

Hydraulic motors are tested for:

· Excessive vibration, shock, knocking, sharp noise, line pressure surge, excessive heating, conditions of the drain pipe output flow (uniformity, air bubbles, etc.)

· Hydraulic fluid leakage from under plugs, flanges, shaft, etc.

· Rotation of hydraulic motor shaft during the hydraulic fluid supply to working cavities

· Relation of hydraulic motor shaft rpm during hydraulic fluid supply to the working cavities

The test stands are successfully operated at Partner & K (Magnitogorsk) and Uraltekhtrans (Chelyabinsk).
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Tested pumps and test conditions:

	Pump
	Рtest, MPa
	Qtest,

l/min
	ntest,

rev/min
	Ntest, kW

	333.355.100.220
	20
	168
	1500
	56

	NSH-100A-3L
	16
	135
	1500
	36

	NSH-71A-3L
	20
	105
	1500
	35

	NSH-50U-2
	16
	73
	1500
	20

	NSH-50
	14
	73
	1500
	17

	74860276
	6.5 to 7.3
	86
	1500
	10

	2909124SL
	1
	45
	1500
	0.75

	NSH-10P-3
	16
	13
	1500
	3.5


Tested hydraulic motors and test conditions:

	Hydraulic motors
	Рtest, MPa
	Qtest,

l/min
	ntest,

rev/min
	Ntest,

kW

	310.3.56.00
	20
	2.8 to 100
	50 to 1800
	30

	310.2.56.00
	20
	2.8 to 100
	50 to 1800
	30

	310.3.112.00
	20
	5.6 to 201
	50 to 1800
	60

	303.3.112.501
	20
	5.6 to 201
	50 to 1800
	60

	303.3.112.501.002
	20
	5.6 to 201
	50 to 1800
	60

	MN-250
	16
	12.5 to 250
	50 to 1000
	60


Specifications

	Parameter
	Value

	Reservoir volume
	1200 l

	Stand capacity
	No less than 3 standard-size hydraulic units per 8 hours

	Total consumed power
	60.5 kW

	Ambient temperature
	10 to 25 ºC

	Water temperature at the heat exchanger inlet 
	0 to 30 ºС

	Hydraulic fluid viscosity
	10 to 30 cSt

	Reservoir volume
	1.2 m3

	Stand dimensions (WxLxH)
	2000x4500x2000 mm
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TEST STANDS FOR HYDRAULIC CYLINDERS

The test stand allows testing hydraulic cylinders for:

· No-load functioning

· External leak tightness at fixed joints

· Internal leaks at the end positions of the piston

· Initiation pressure

· Standby pressure

The stand allows to disassemble and reassemble hydraulic cylinders.

Delivery package:

· Pump station

· Test frame for tested hydraulic cylinders with a movable trolley

· Press for hydraulic cylinders disassembly/reassembly

· Oil pan suction pump with filtration system

· Electrical power equipment

· Test stand control panel

Pump station protection system ensures:

· Overheating protection

· Stand switching off when oil level drops below limit

· Pump start inhibit when suction valves are closed

Specifications

	Parameter
	Value

	Max length of hydraulic cylinders (with the extended rod) tested at the stand
	15,000 mm

	Max test pressure
	32 MPa

	Nominal pressure
	20 MPa

	Max time under 32 MPa pressure
	3 min

	Max pump capacity
	40 l/min

	Operating mode
	Continuous

	Nominal filtration degree
	16 µm

	Max pressure in the hydraulic system of press for hydraulic cylinders disassembly/ reassembly
	10 MPa

	Max press pump capacity
	40 l/min

	Press force:

Forward stroke

Return stroke
	9 tf

5.5 tf

	Max power consumption
	16 kW

	Stand dimensions (WxLxH)
	1000х1500х700 mm
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CYCLE TEST STAND FOR VESSELS

The stand is designed for cycle pressure tests of vessels in compliance with GOST R51753-2001.

The stand comprises:

· Pump station with hydraulic control panels

· Control console

· Charging unit

The control console includes:

· operator panel
· Siemens controller panel 
· Computer
· electric control panel.

The stand operates in three modes:

· Manual mode

· Setup mode

· Automatic mode

Specifications

The operator can select an operating mode and a sinusoidal or trapezoidal pressure change, as well as set all necessary parameters during vessel test.

During tests, files are created for each vessel, containing all data that is required for vessel identification and test history.

	Parameter
	Value

	Vessel volume

- min

- max
	20 l

50 l

	Max vessel pressure
	30 MPa

	Number of pressurization cycles

- min

- max
	5

10

	Vessel test time at 10 pressurization cycles per minute (with the estimated vessel service life of 15 years)
	25 hr


The cycle tests of vessels of different volume at the stand proved that its functional capacities and performance conform to the specified requirements. The test stand is certified.

The stand was manufactured for the Pervouralsk New Pipe Plant.
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STAND FOR ACTIVE STATOR IRON PRESSURE TESTS AT 1100 KN

Cheltec has performed design, manufacture and supply of the open-frame press for active stator iron pressure tests at 1100 kN for the Urals Plant of Power Machines.

The stand (press) is designed for preliminary and final pressure tests of active stator iron of electrical machines.

The test stand composes:

· Pump station with guidance, control and measurement and regulating equipment

· Automatic load control console

· Single-acting hydraulic cylinder

· Hold-down clamp with hydraulic chuck

· Electrical power and automatics cabinet

· Control console

· Connecting hoses, pipelines and fittings 

· A set of electrical cables

Specifications

	Parameter
	Value

	Main pressure cylinder force
	1100 kN

	Load accuracy
	± 20 kN

	Load control
	Pressure sensor

	Loading condition
	Intermittent

	Load rise/release mode
	Linear

	Time under load, no more than
	5 min

	Max height of iron under pressure
	2500 mm

	Load setting and control system
	Semiautomatic with test results recording

	Press operating cycle control
	Manual

	Ambient operating temperature
	10 to 30 °C

	Location category per GOST15150-69
	UKHL4

	Protection rating per GOST 14254-96 and IEC 529
	IP54

	Installed electrical equipment power, no more than
	12 kW

	Overall and connecting dimensions, other requirements
	Upon agreement with the customer
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ANALYSIS OF HYDRAULIC FLUIDS

The oil analysis laboratory was founded in 2005. The laboratory is equipped with up-to-date analytical and test equipment enabling high-level analysis of hydraulic fluids composition and properties. The laboratory has been accredited as technically competent in oils analysis. 

Laboratory Analysis

The following physical and chemical methods are applied:

· Photometric method of fluid screen analysis 

· Dielcometric method of oil products moisture measurement 

· Potentiometric titration method of neutralization number determination 

The following parameters are measured during hydraulic fluids analysis:

· Kinematic viscosity (GOST 33-2000, ISO 3104-94) 

· Dynamic viscosity (GOST 33-2000, ISO 3104-94) 

· Viscosity index (GOST 25371-97, ISO 2909-81) 

· Neutralization number (GOST 11362-96, ISO 6619-88) 

· Base sediment content (GOST 17216-2001, ISO 4406) 

· Fluid purity grade (GOST 17216-2001, NAS 1638 or ISO 4406) 

· Density (GOST 3900-85, ISO 3838-83) 

· Water content (GOST 14203-69) 

The laboratory specialists are ready to perform a wide range of hydraulic fluid tests within short terms and in good manner. The results conform to GOST, ISO and NAS standards.

Portable Rapid Test

For purposes of on-site oil analysis, the Cheltec specialists use PAMAS S40 Portable Particle Counter for organic liquids, such as hydraulic, turbine and gear oils.

The counter is applicable for both fresh and highly contaminated oils. It can be used both in laboratory and in field due to the integrated battery and printer. 
Sample input:

· Low pressure mode: 0 to 7 bar – analysis of the samples and connection to the low pressure systems
· High pressure mode: 3 to 420 bar – connection to the systems under pressure 

PAMAS S40 Particle Counter is included in the State register of Measuring Equipment.

Cheltec is also ready to supply PAMAS instruments to your facility.
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Quality evaluation diagnostics of the works done by the third party
The Cheltec specialists have carried out technical supervision of the SMS MEER equipment installation at Vysota 239 LDP Plant, ChelPipe for 10 months.

The subcontractors were checked during supervision for availability of tools, materials, control and measurement instruments, and work permits (CPO and ISO9001 attestation), qualification of specialists (certificates of National Agency of Testing and Welding, compulsory trainings, etc.). The  real-time daily supervision included supervision of equipment installation and fluids analysis using PAMAS S40 Particle Counter included into the State registry of Measuring equipment. 
The supervision results were drawn into monthly reports and rendered to the customer.

The incoming material control was performed using state-of-the-industry instrumentation.

Technical supervision has been performed by the Cheltec specialists:

· Incoming Material Control Engineer

· Hydraulic Engineer

· QMS ISO9001 Auditor

· Commissioning Engineer

Due to close control and strict requirements to subcontractors, the Cheltec specialists were able to eliminate a number of inconsistencies during equipment installation and setup, and prevent other major failures.

The technical supervision allowed to avoid additional expenses during commissioning and extend the equipment service life, to speed up the installation works and improve their quality.
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CONTACT DETAILS:

6 Rozhdestvenskogo street,

POB 897 Chelyabinsk, 454007

Tel/fax: +7(351) 7-750-084



   7-750-172



   7-750-900



   7-753-753

Email: tec@cheltec.ru
Website: www.cheltec.ru
