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Vision & Mission

- ViIsion

D

- To be among Top 3 Suppliers for Technical Training Equipment fc

Schools, Polytechnics, Universities and Vocational TraGendyes
In Indonesia

- Mission
- Always provide statef-the-art Training Systems for Energy and

Technology Education and Trainings of latest development to rais

knowledge and skills levels of Indonesian Students, Trainees,
skilled and unskilled workers
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Customer Groups

- High Schools (SMA, SMK, Private International Schools)
. Polytechnics

- Universities

. Vocational Colleges and Traini@gntres

- Ministry of Education, Ministry of Manpower

- Industrial Companies




Major Suppliers

Bosch Rexroth AG,
Drive & Control Academy (Germany)

- Hydraulics

- Pneumatics

. Mechatronics 4.0
. Sensorics

hera LaborsystemgGermany)
- Electrics

. Electronics

- Renewable Energies

FischertechniKGermany)
- STEM Education Kits

- Renewable Energies (Wind, Solar, Fuel

Cell Technology)
- RoboticsRoboCup

- 3B Scientific (Germany)
- Physics
- Biology
- Chemistry
- Medical

@\




Technology Training

Hydraulics, Pneumatics & Mechatronics




Productsz Polytechnics, Universities & Vocational @\

Training Centres

Hydraulics Training Systems

- Scalable from basic to high

- Basic and Electrblydraulics
- Proportional and Control

- Mobile Hydraulics

M

sophisticated

Hydraulics




il

Productsz Polytechnics, Universities & Vocational

Training Centres

ProLine
Hydraulic Training System WS290

A Two independent workstations

A Grid for safe use even with
heavy components

A Modular design for flexible
applications

A 90% of components are Rexroth
industrial parts

A Elegant and ergonomic design

A Useable for pneumatics
by using an optional grooved plate

Support Frame DS4

Mobile hydraulics: component set mobile hyd.

Proportional technology: component set
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Productsz Polytechnics, Universities & Vocational
Training Centres

ProLine
BiBBComponent kit hydraulics

Component set for electro hydraulics

Component set for hydraulic manual
lever valves

Rexroth components NS 6
Teacher/students project handbooks

Textbooks and educational software
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Productsz Polytechnics, Universities & Vocational /’3\\

Training Centres

Pneumatics Training Systems

. Scalable from basic to high

. Basic Pneumatics
. Electro Pneumatics
. Closed Loop Pneumatics

Dy

sophisticated




Productsz Polytechnics, Universities & Vocational ﬁ\\
Training Centres M

ProLine
Support carrier DS3

Usable for pneumatics and sensors
Two independent workstations
Grooved plates for Snap
components, e. g. valves, electric
components and sensors
Perforated plate for storage

Pneumatic Handling Module E2C

Pneumatic Pressure Control set

Electro pneumatics: BIBB component set

Support Frame DS3
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Productsz Polytechnics, Universities & Vocational
Training Centres

ProLine
BiBBbasic kit

Teacher/student handbooks

Textbooks

Educational software
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Productsz Polytechnics, Universities & Vocational

Training Centres

Mechatronics Training Systemg mMS4.0

- Scalable from basic to high

sophisticated

- Sensorics

- Linear Axis with PLC & HMI

- Modular Mechatronics System
- Robotics

. Transfer Systems

- RFID

- 14.0
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Productsz Polytechnics, Universities & Vocational @\
Training Centres M

ProLine
MmMS4.0¢ modular Mechatronic System

Plugand-Play automation
system for cube assembly

Technologies:

A Pneumatics

A Hydraulics

A Electrical Drives
A Linear Technology
A Sensors

A PLC Programming
A ProfibusDP
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Productsz Polytechnics, Universities & Vocational

Training Centres

Robotic

KUKA éaxis Robot

Bosch Industrial Robot




Open Core Engineerimglrainingsystem

Router switch PLQonnectedviaethernet

A Communicationof smartdevicesor other
productswith a PLC

A Commissioning
A Diagnosis

SPS L25, A Control
L45, L65

Smart
Device

=¥

‘OPEN CORE
ENGINEERING
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Technology Training

Electrics & Electronics
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Productsz Polytechnics, Universities & Vocational
Training Centres

SCADA Training System

L /@ N\ L

SCADAXupervisoryControl and Data Acquisition) is an industrial
control system based on computer for controlling and monitoring
industrial processes

System suitable for training of 2 students at a time
OH t[/ Qa AyaulffSRO
Programming to Industrigtandard

. Training Topics
- Basic Concept for SCADA
- SCADA Architecture
- SCADA Implementation

- SCADA Communication Protocol ( Modbus, Ethernet and IP
Protocol)

- Operation and Maintenance (SCADA Masiave Development)
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e Productsz Polytechnics, Universities & Vocational @\

Training Centres M

Electrics and Electronics Training Systems

. Classroom Equipment

- Individual setup

. Single or Team benches
. scalable

- Practice oriented




Productsz Polytechnics, Universities & Vocational ﬁ\\
Training Centres M

Basic Starter Kit Electrics & Electronics

Learning Content:

Measurements within Electric Circuits
Electric Parameters

Ohm's Law

Resistors in Series / Parallel Connection
Bridge Circuits

Extended Series / Parallel Connection
Unloaded/ Loaded Voltage Divider
Diode

Transistor as Switch

Capacitor in DC Circuits

Temperature Depending Resistors

NTC Resistor

PTC Resistor

LDR Resistor

Circuit with Relay

Continuity Test /
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Basic Electrics

“— hera & Horstmann Didact
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Catalog page 494

Comprehensive basic trainings of many
electrical professions

Learning Content:
Electric resistors
Voltage sources
Efficiency
Parameters of AC technology
Capacitor and coil in AC circuits
Transformers
Transmitters
Diodes
Transistors
Thyristors
Op amplifiers
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Basic Electrics- Accessories

Addition Electric Panel 510.021.020
incl. 4mm connectors from the set of cables 510.022.000

Analogue Multimeter
590.100.002

E ol anwo| 00 |

o

Catalog page 495

Components of the Addition Electric Panel:
18 resistors
3 capacitors
4 coils
1 laminated iron core
3 diodes
1 transistor
1 thyristor
1 toggle switch
2 lamps
1 op amplifier

Other accessories:
Analogue or digital Multimeter
Oscilloscope
Set of cables
Storage panel
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Basic Electronics

Catalog page 498

Comprehensive trainings of electronic
professions

Learning Content:

Characteristics of diodes, transistors,
thyristors andtriacs

Amplifier circuits

Oscillator circuits

Modulation and demodulation
Toggle circuits

Power supply circuits
Switching voltage regulator
Direct voltage converter
Power electronic circuits

System is perfect for tests in BCAG and
three phase technology!
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Basic Electronics- Accessories Catalog page 499 @

Components of the Addition Electronic Panel:
32 resistors

v‘ F P +”-i |- - 15 capacitors

2 potentiometers
4 coils

1 laminated iron core
10 diodes

8 transistors

1 diac

1 thyristor

1 triac

1 toggle switch

2 lamps

1 op amplifier

Other accessories:
Analogue or digital Multimeter
Oscilloscope
Set of cables
Storage panel

Analogue Multimeter
590.100.002
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Power Electronics Catalog page 504 @

STogs - Comprehensive trainings for
understanding of the complete field of
power electronics

AT |

AC experiments:
Uncontrolled haHwave rectifier
Uncontrolled bridge rectifier
Halfcontrolled rectifier bridge
Fully controlled rectifier bridge
Linecommutated inverter

DC experiments: - Pulse group control
Basic circuits for pulse width modulation (PWM)
PWM in H circuit

Threephase Experiments:
Uncontrolled rectifier M3
Uncontrolled rectifier B6
Controlled rectifier M3

- Controlled rectifier B6
GTO as DC chopper controller /

Experiments with GTO (Gatéurn-Off):
Trigger pulse processing
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PID z Control Engineering Catalog page 514 ﬁ\

PID¢ Control Panel

Basic and more advanced Experiments in cldeeg
technology

Short circuit proof power supply integrated
Each controller characteristic can be set in wide range
[ 95Q4& AYRAOFGS AF fAYAO 2F

Several delay and P elements as well as an | element
are available for the electric simulation of controlled
sytems

570.010.530
]

PIDC Motor:

Machine unit consists of a DC motor with actual
current acquisition, a DC generator with optional load,
speed generator, optional gyrating mass, angular
encoder for rotation speed and direction, a transparent
field for optical indication of rotation speed and
direction

The DC power amplifier enables direct control of the
motor with regulator or with PLL circuit

Plugin field for system for Temperature and Light /
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™
Digital and Micro-Computer Technology @

Perfectly suitable for obtaining skills in digital
technology, noncontact control technology and
micro-computer technology

In front integrated functional modules:
Generator with scaler

Input keypad

Signal sources

Coding switch

[ 95 Qa
7-segment display
SubD Interface
Gate

Comparator
Flipflop

Adder

Mono-flop

Catalog page 515

Generator with scaler
Mono-flop

Multiplexer anddemultiplexer
Shift register

ALU

RAM

A/D and D/A converter

%
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Compact training system for digital technology and
microcO2 Y LJdzu SNJ G4 SOKy 2t 2de g A

-W—am & Horstmann Didact Digital Socket Psnel

In front integrated functional modules:
at . N i : Input/output modules
> - Input keypads
@*i ; \ generators
g. Rot Frequency dividers Catalog page 516
4 Coding switches

SubkD Interface

7-segment display

Voltage sources

10 IC sockets with quigklease fasteners
1 round socket

1 plugin board

IC Socket Panel 6510.040.020
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Controlled Systenw Step Motor Panel @\

Catalog page 517

Universal controlled system power electronic and
digital closedloop technology

In connection to the Power Electronic Panel and
Digital Panel the training system can be used as
follows:

Relation between frequency converter and motor
can be examined

Due to integrated control logic and the amplifier the
panel can be controlled with the Digital Panel

As controlled system for power electronics and
digital closedoop technology

Digital angle measurement and rotation speed
measurement

Digital control of both rotation directions

Step Motor Panel 520.030.520

Bipolar and unipolar operation of the stepping

motor
/
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Renewable Energies Photovoltaics @

Photovoltaics Mobhile

Consisting of:

Mobile Base 970x700x130mm (WxDxH).
3x PROFI Extensions, height: 17200mm.
Container 2x Drawers + 1 Door,
Installation Wall for Training Boxes.
Photovoltaics Module 4fold 48V, foldable.
Tilting Angle 0...60° stepless adjustable.

Optional for Indoor Use:
e [amp Unit 4x 400W for Sun Simulation.
¢ Incl. Holder and Power Distribution.
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Renewable Energies Photovoltaics @

Classroom Workstation

Modular Set-Up with:

e PROFI Laboratory Bench (see chapter 2)

e PROFI Training System Frame (see chapter 2)
e Energy Board with Equipment (see chapter 10)
e Tilt Adjustment for Training System Frame

e  PROFI Overhead Frame (see chapter 2)

e Light Unit for PROFI Overhead Frame
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Renewable Energies Solar @

Solar Energy with Pump Cycle

Learning Contents:

e Basic information about thermic solar systems.

e (et to know and explain the typical components of a
solar system.

e Comprehension and explanation of the set-up,
functionality and effect of all components.

e Determination and analysation of system specific
parameter.

e Determination of cost-effective system variables.

e Characteristics of the safety - and control devices.

e Start-up and handover of a solar systems.

31
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Renewable Energies Solar @

Thermal Solar System

Learing Contents:

Planning and dimensioning thermal solar systems.
Preparation of a customer hand-over check list with
demonstrations at the model.

Preparing an argumentation aid for meetings with
customers.

Performing check-ups and maintenances at the model.
Get to know and explain the typical components of a
solar system.

Comprehension and explanation of the set-up,
functionality and effect of all components.

Determine and analyse system specific parameters
like collector capacity / efficiency / layering, etc.
Regulation / control of a thermal solar system,

32
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Renewable Energies @

Heat Pump Learing Contents:

e |dentification of all heat pump components.

e Comprehension and explanation of the set-up,
functionality and effect of all components.

¢ |dentification of the cooling mediums’ aggregat states.

e Determination and analyze of system relevant
parameters.

e Comparing the data for air/air -, air/water -, water/air -
and water/water systems.

¢ Determine the limitation of each system and thus the
resulting applications.

e (Characteristics of the safety - and control devices.

e (Checking the safety - and control devices.

e Determination of possible malfunctions of heat pumps
and explanation of its effects to functionality.

e Preparing an argumentation aid for meetings with
customers.

¢ Preparing a check list for the regular service on heat
pumps.

10y
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Renewable Energies

wind Energy

Wind Pewa: Pagel 530.65600

- o "‘6

The wind power panel is for the simulation of a real wind
power plant. The development was done in cooperati-
on with one of the leading manufactuers for wind power
plants.

Automatic Mode:

Settings of nominal values are done either on integrated
potentiometers or external sensors,

Setting for Wind Direction:

* |ntegrated Graycode Switch

e External Graycode (4bit or 8hit)
e 4-20mA

e 010V

Setting for Wind Speed:

e 0-10v
e 4-20mA
e PWM-Signal

Setting for Degree of Daylight:
e |[nternal LDR

After entering all nominal values, the panel operates

completely autarc and simulates all options of a real wind

power plant.

e Pitch-adjustment (rotor blade), depending on the wind
force between 0° (full surface) to 80° (break).

e Azimuth tracking (wind direction), depending on the

wind direction the azimuth is automatically positioned.

* The rotation speed of the rotor changes with the wind
speed.

* Change between day - and night light (warning light
for aviation) with respect to the degree of ambient
daylight.

¢ Drivetrain break for emergency stop mode.

™
ow)

All functions in case of emergency stop, service mode and
power failure could be simulated with switches.

A 7-segment-display indicates the actual wind speed, rpm
of the rotor and the generated and consumed power.

Manual Operation (Optional):

In manual operation the overall automatic controls are
disabled. Now all actuators could be controlled by SPS
and all integrated sensors could be read out, connection is
done to SUB-D socket.

Actuators:

¢ Rotation speed of the rotor via PWM-signal
s Pitch adjustment via PWM-signal

e Azimuth tracking via +24V left or right signal
e LED break

s | ED day light

e LED night light

Sensors:

¢  Wind direction (Graycode)

e  Azimuth position (Graycode)

e Service switch (24V)

e Enable switch (24V)

* Emergency stop switch (24V)

e Power failure (24V)

e Actual value rotation speed (pulses per minute)
¢ Brightness sensor (0-10V)

e Wind speed (0-10V)




Power Generation and Distribution

Power Generation

Synchronous Machine SC 1.0

Generator Cos Phi Controller

Power Distribution

Three-Phase Transformer TL380KV

.I:E'_'T. e Transmission Line Model 380 kV

i el e -
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Resistive Load 1.0

= = T <M — -e
Lo .
ﬂ;sﬂ;g ol T Capacitive Load 1.0 Isolation Amplifier, Four Channel

g e
Fefbeie]
]

Oscilloscope 30 MHz, digital, PT1265

Inductive Load

D
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Component Carrier

@\\

PROFI MOBILE Component Carrier

. Base with extensions

- PROFI Cable Support

. Shelf for PROFI Mobile

- Training System Frame, 3 levels
- Power cord, 5 m




Technology Training

Hybrid Car
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Products z Polytechnics, Universities & ”//3)\
. dill M
Vocational TrainingCentres

H. Hybrid - Fuel Cell Automotive Trainer Horizon oWrCaicy  Mordpower  winorandamey v
2 Nane t

Educational Dashboard

| Understand hybrid vehicles like never before

& ADVANCED FUEL CELL EDUCATION
& HYDROGEN HYBRID TECHNOLOGY
& ADVANCED CURRICULUM WITH COMPUTER MODELING




Technology Training

Physics




3B Scientific -

Lab and Experiment Equipment
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3B Scientific - Lab and Experiment Equipment

Examplel: FranckHertz Tube Experiment for Mercury

The FranclHertz experiment for mercury involves
observing how energy is transferred from electrons as
a result of inelastic collision while passing through
mercuryvapour The transfer of energy occurs in
discrete steps corresponding to the excitement by such
collision of distinct energy level transitions in the
mercury atoms. The experiment thus provides
confirmation of the Bohr model of the atom and the
discrete energy levels described by that model.

i
i)




3B Scientific

\
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Lab and Experiment Equipment

Example2: Magnetic Field of the Earth Experiment Se

Objective: Determine the horizontal and vertical

This experiment involves determining the inclination and

horizontal and vertical components at the point where the
measurement is made. The horizontal component of the
SINIKQa FASEtR OFly 06S F2dzyR ¥
needle when an additional magnetic field is applied by

means of a pair of Helmholtz coils. By measuring the angle

of inclination, it is also possible to work out the vertical
component and calculate the overall magnitude of the
SINIKQa YIFI3IySGiAO FASERO®
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3B Scientific

@\\

Lab and Experiment Equipment

Example3: Thermionic Diode Experiment Set

In a thermionic diode, free electrons carry a flow of
current between the heated cathode and the anode
when a positive voltage is applied between the cathode
and anode. The current increases along with the voltage
until a saturation point is reached. However, if the
voltage is negative, the current is zero.
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3B Scientific

Lab and Experiment Equipment

-
/' Example4: Real Gas and Critical Point Experiment S

Objective: Quantitative analysis of a real gas and
determining its criticalpoint

> Sulphur hexafluoride (§Fserves as a real gas and is examined
in a measurement cell with only a minimal dead volume.
Sulphur hexafluoride is especially suitable for this experiment,
as its critical temperature £F 319 K) and its critical pressure
(pc= 37.6 bar) are both relatively low. It is also rtoric and

IS quite safe for use in teaching and in practical classes.
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3B Scientific - Lab and Experiment Equipment

Example5: FranckHertz Experiment with Neon

m ' Y The Francldertz experiment for neon involves observing
TS how energy is transferred from electrons as a result of
> < inelastic collision while passing through neon gas. The
transfer of energy occurs in discrete steps corresponding
to the excitement by such collision of distinct energy level
transitions in the neon atoms. The excited atoms then
emit visible light.

R
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3B Scientific

Lab and Experiment Equipment

Example6: Hall Effect in Semiconductors

The Hall effect occurs in electrically conductive
materials located in a magnetic fieRl The Hall
g2f G 3SQa aArAdy OKIFy3aSa RSL
currentlis borne by positive or negative charge carriers.
Its value depends on the charge carrier density. The Hall
effect is consequently an important means of
determining the mechanisms of charge transport in
doped semiconductors. In this experiment, doped
germanium crystals are examined at temperatures
between 300 K and 450 K to ascertain the differences
between electrical conduction enabled by doping, and
intrinsic conduction enabled by thermal activation of
electrons causing their transfer from the valence band
into the conduction band.

%
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3B Scientific ”/D

Lab and Experiment Equipment

Example7: Interferometry

This complete equipment set comprises higlade
optical components mounted on a heavy, rigid base
plate for precise and reproducible measurements. The
large optical components permit a generation of clear
and weltdefined interference patterns in daylight. The
reflective observation screen has an adjustable
inclination. Predefined component positions allow
quick rearrangement to ensure extremely rapid
preparation for the various experiments.




Technology Training

fischertechnik =
education




Productsz High Schools

fischertechnik =°
education

STEM Kits
Mechanics (2.0)
Pneumatics
Solar: Beginner
Green Energy (incl. Fuel Cell Kit)
Electronics
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Productsz High Schools

" Robotics: |
! . )

i B e
Robatica Compatition Set

= g

@\

fischertechnik =°
education

STEM Robotics
Robotics: Beginner
Robotics: Advanced
Robotics Competition Set

STEM Engineering

Robotics, Cybernetics, Mechatronics and
Automation Control
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Productsz High Schools

fischertechnik =
eduecation

. Robotics
. 3D Printer




