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Transmission & Distribution System
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First Industrial Revolution a1

Textiles industry

NANANITIBN 18 Steam engine

FLbey

AANANITIHN 19

Second Industrial Revolution
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Second Industrial Revolution

Steel industry

Electric machines

9 ]
vaagensiulanasan 2

r Electric power | | Automotive industry
NANANITIYN 19

AANNANITIHN 20

Second Industrial Revolution

Hydro electric power generation -
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Third Industrial Revolution

Semiconductor devices
Digital electronics
Computer

Power electronics

@NPSA-ZT @NPSA-ZZ @NCS-ZA

(Speed / Pulse string input) ~  (Serial Communication input) NC - Servo controller
Speed / Position control Speed / Torque / Position control  (Integrated control of NC & Servo)

Digital communications

Robot arm

Beginning of the Information Age

Digital Revolution FuAa1TTHN 21

NANANITIHN 20

Third Industrial Revolution
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Fourth Industrial Revolution

Industry 4.0

Sustain Development Goals (SDGs)

Artificial Intelligent (AI)

Nano technology Autonomous car
Data analysis

Battery Mobile robot

Internet of Thing (IoT)

Large-scale Machine-to-Machine communication (M2M)

Communication between human with system

20XX ?

Suea5sui 21 The Information Age

Fourth Industrial Revolution

2000
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Inverter PLC

B

Human Machine Interface (HMI)

Machine to Machine Interface (M2M Interface)
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Circuit Breaker

Overload relay

Temperature sensor

Voltage protection

System protection ?
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1A5099n3na 111 (Electrical Machines)
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1A5090NA 1N (Generator)

wotnes i (Motor)
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wotnos i (Electric Motor)

1. DC motor (Commutator motor)

2. Synchronous Motor
- Field Excited Synchronous Motor

- Permanent Magnet Synchronous Motor (PMSM)
3. Brushless DC Motor (BLDC Motor)
4. Induction motor
5. Switch Reluctance Motor

6. Stepping Motor



wotae3 14 (Electric Motor)

DC Motor
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Technology Road Mapping (TRM)
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Al for in@st%ial machine system
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Supply system //Iy}/ M2M

Electrich@m{ Protection system | | Machines Controller system
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