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1. Disease & Virus

2. Energy

3. Water

4. Food

5. Environment

6. Poverty

7. Terrorism & War

8. Education

9. Population

10.Democracy vs Demagogue 

1.5

2050 ǰ

Ref. R.E. Smalley, Energy & Nano Technology 

Conference, Rice University, May 3, 2003

2003 6.5 Billion People

2050     8-10 Billion People

ESG



NTUST (Sustainable Development Goals, SDGs

SDG 1   

SDG 2   

SDG 3   
SDG 4   

SDG 5   

SDG 6   

http://aiplus.abico.com.tw/%E5%BD%B1%E5%8D%B0%E7%AF%80%E8%B2%BB%E6%B8%9B%E7%A2%B3%E6%96%B9%E6%A1%88/mfp/csr_esg_sdgs/

SDG 7   
SDG 8   

SDG 9   ǯ
SDG 10 

SDG 11 

SDG 12 

SDG 13   

SDG 14   

SDG 15   
SDG 16   ǯ
SDG 17   

17

2030
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https://www.thenewslens.com/article/164239
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2050 ̘
Ǎ 345 (345kV) Ǎ Ǎ

̘ 161 (161kV)̘69 (69kV) Ǎ ̘ ̘
Ǎ ̘ Ǎ

̙ 161kVǯ
69kVǯ22.8kVǯ11.4kV 220/ 380Vǯ110/ 220V ̙
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Å Ǎ ̘ Ǎ
̙

Å (Battery Energy Storage System, BESS) Ǎ
̙ (PCS) ǜ

(EMS) ǜ (BMS) ǜ
ǜ ̙

Å ǯ ǯ ǯ
ǰ

https://www.un.org/en/climatechange/raising-ambition/renewable-energy
2023 Ikonix Taiwan Co, Ltd
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https://shop.phootime.com/canvas/kp6e2and
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ǯ ǯ

(3.6MWp)

- ( )

(E/S) (60MW/30MWh )

(600MW ) ( )
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EG-345 kV 36 kV ( )

- ( )
( )

36 kV
Amorphous Oil-ImmersedTransformers

( ) ( )
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ǯ ǯ

SF6 ( ) 161 kV ( ) 69 kV
(SF6 161kV and 69 kV Gas Insulated Switchgear)  

(Air circuit breakers) ( ) ǯ( )

ǯ

Ǜ ̘
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XLPE ǯ

- ( )
PEWC

XLPE Ǎ
ǍPVC Ǎ Ǎ

Ǎ Ǎ
̙ Ǎ

90ÁCǍ 130ÁC ( 12
3 Ǎ 36 )Ǎ
250ÁC( 5 ) Ǎ Ǎ

̙XLPE
̙

EPR PE PE PVC

90 90 75 60

130 130 95 100

ǉ5 Ǌ 250 250 150 150
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( wikimedia )

TECO

TECO IE4

( wikimedia )

120 kW 

Å ( ) ǯ Å
Å

22W / 3500lm

160lm/W

Ra > 80

160lm/W

Å

Ǜ ̘
̘
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(APF)(SC+SR)/
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68%ǰ

Å (1~500 hp ) ǰ

Å 3 IEC ǰ
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(1) ǯ(2) ǯ(3) (4) ǰ

3. 

19

Ǜmotor type classification and application overview ROHM, TWM-01_en

https://techweb.rohm.com.tw/product/motor/motor-driver/motor-driver-basic/12216/

ǛIEA (International Energy Agency)
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(a) (b) ( )

Å ̘ ̘ ̘
̘ Ǎ ǜ Ǎ

Ǎ Ǎ ̙ Ǎ
̘ Ǎ

̙

Å

Ǎ ̙

Å ǰ
ǰ

Pin = VtI L

I2R

( )

EAIA = Tindɤm

Pconv

Pout = Tloadɤm

Pconv= EAIA

Pconv = Tindɤm
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1. (IEC)

IE1ǯIE2ǯIE3ǯIE4ǯIE5

5 ǯ ǰ

2. 18.5 kWǯ ǯ60 Hzǯ
1800 rpm

IE1 90.5%

IE2 92.4%

IE3 93.6%

IE4 94.5%

Ǜ
International Electrotechnical Commission, IEC

1993 7 ( 30 )

IE1

ǰ

103 11 18

746 1HP 74,600 

100HP

105 7 1

101 CNS 14400 IE3 ǰ
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( 2.0 ) ( 1993 )

1. 150 hp , 2P, CNS 2934 = 90.0%

2. 150 hp , 2P, CNS 14400 = 94.1%

3. 150 hp , 2P, IEC  IE3 = 95.0% 

(hp) (kW) (%) (%) (kW) (kW) (hrs) (kWh) ( ) ( ) ( )

150 111.9 90.0 82 101.92 91.75 8400 856,128 1,712,256 -- --

150 111.9 94.1 82 97.51 91.75 8400 819,084 1,638,168 230,000 3.1

IE 3 150 111.9 95.0 82 96.58 91.75 8400 811,272 1,622,544 250,000 2.8

(HEM )

ü

üHEM

ü

ǯ ǯ ǯ

IE 1 IE 3

3,731 kgCO2e 4,145

379,144 kgCO2e 370,040(700 )

5,687,160 kgCO2e 5,550,600(1 )
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IE4ǯIE5ǯ...

ü ǯ

ü

ǛTECO

(PMSM)

Å ̘ ̘

Å ̘ ̘ ̘

Å Ǎ ̘TN

Å Ǎ

Å ̘

Å

(SRM)

Å ̘ ̘

Å - Ǎ

Å Ǎ

Å ǜ Ǎ

Å
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IE4 ( 2.84 )

(hp) (kW) (%) (kW) (kWh) ( / ) ( ) ( / ) ( )

IE 1 25 18.5 90.2 20.5100 164,080 465,987 36,198 Base --

IE 2 25 18.5 91.7 20.1745 161,396 458,365 42,101 ï7,622 5.52

IE 3 25 18.5 93.0 19.8925 159,140 451,958 48,414 ï14,029 3.45

IE 4 ( ) 25 18.5 94.1 19.6599 157,279 446,674 58,071 ï19,313 3.00

IE 4 ( ) 25 18.5 94.1 19.6599 157,279 446,674 53,726 ï19,313 2.78

IE4 
IE3 

* 6Pǯ60 Hzǯ18.5 kW ( )

IE3 IE4 < 

IE3 IE4 ǯ

ǯ ǯ ǯ ǯ ǯ ǯ ( ǯ
ǯ )
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15~20%

( ) ǰ
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LEDLEDLED ǯ ǯ

Ǜ

-
LED ǰ

Å 10%

Å 10% 1.0%

Å ǯ
ǯ

ǯ
ǰ



NTUST

3.1 - -3

3. 

27

ü (CRI) ʿ 80 R9 > 0 ʿ 0.90

ü CNS 15592Ǻ ǻ
ü ǯ ǯ ǯ ǯ
ü LED ǯ

106 3 23 107 5 1

Å LED ( ǯ ) 4,000 lm

Å ( CNS) 14335ǯ14115 15592

Å CNS 15437 (CIE) 70ǯ84 121

ǯ
(lm/W) ʿ 110.0

(beam angle) CNS 15497 CNS 15497

ʿ 10,000lm ʿ 70

lm 10,000lm ʿ ʿ 5,000 ʿ 80
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106 3 23 107 5 1

ü (CRI) ʿ 80 R9 > 0 ʿ 0.90ǰ
ü CNS 15592Ǻ ǻ ǰ
ü ǯ ǯ ǯ ǯ ǰ

Å LED ( ǯ ) 4,000 lmǰ
Å ( CNS)14335ǯ14115 15592 ǰ
Å CNS 15437 (CIE) 70ǯ84ǯ117 121

ǯ
(lm/W) ʿ110.0

(beam angle) CNS 15497 CNS 15497

ʿ 10,000lm ʿ 70

lm10,000lm ʿ ʿ 5,000 ʿ 80

114 12 01

(2025.12.01 ) ʿ110.0lm/W

(2025.12.01 )
ʿ125.0lm/W ( )

ʿ115.0lm/W ( )

60
F(60osr) / F(total flux) ʿ 0.8

1000 ʿ 97%

3000 ʿ 95%
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111 9 12 113 10 1

Å LED ( ǯ ) 5,000 lm

Å ( CNS) 14335 14115 

Å CNS 15437 (CIE) 70ǯ84 121 

ǯ (lm/W) ʿ 150.0

(beam angle) CNS 15497 CNS 15497

ʿ 10,000lm ʿ 70

lm 10,000lm ʿ ʿ 5,000 ʿ 80

ü R9 > 0 ʿ 0.90

ü CNS 15592Ǻ ǻ Ǻ ǻ
ü ǯ ǯ ǯR9ǯ ǯ

ǯ ǯ
ü LED ǯ
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Å LED 60 Hzǯ AC 50 V ǯ300 V 

LED ǰLED B E ǰ
Å CNS 15630 ( LED ( 50V

) ǰ

106 3 1

ü (CRI) ʿ 80 R9 > 0 ʿ 0.90

ü CNS 16047Ǻ ǻ
ü ( )

LED

2700K, 3000K, 3500K  (lm/W) ʿ 85.0 ʿ 110.0

4000K, 5000K, 6500K  (lm/W) ʿ 90.0 ʿ 120.0

(ļuôvô)1000 ʾ 0.005

(ļuôvô)3000 ʾ 0.007

1000 ʿ 97%

3000 ʿ 95%
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Å LED

Å ( CNS) 14335 14115

Å (CIE) 70ǯ84 121

108 08 23 109.09.01

V (Flicker index, FI) Ò0.02 (Percent flicker, PF) Ò2%

V (CRI) ʿ 80 R9 > 0 ʿ 0.90 UGRʾ 19.0

V CNS 15592Ǻ ǻ

V

(lm/W) ʿ 125.0

ǯ (lm/W) ʿ 110.0

(%) 7.0% ~ 14.0%

I IO / Imax 0.65 ~ 0.85

II ( ɗ) ɗ(1/2)Imax ʿ 38o

80 F (80osr) / F (total flux) ʿ 0.8
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Å ǯ ǯ (CNS) 

16047 

Å (CIE) 70ǯ84 121 

108 6 27 109 7 1

( 5000K ) (lm/W) ʿ 130.0

( 5000K ) (lm/W) ʿ 140.0

ʿ 1.2

1000 ʿ 97%

3000 ʿ 95%

V (Flicker index, FI) Ò0.02 (Percent flicker, PF) Ò2%

V (CRI) ʿ 80 R9 > 0 ʿ 0.90 UGR ʾ 19.0

V CNS 16047Ǻ ǻ

V CNS 16047 

V ǯ ǯ

LED 
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LED ïBSMI

600x600x35 (mm)

40W / 4000lm

100lm/W Ra>80

600x600x65(mm)

22W / 3500lm

160lm/W > 140lm/W 

Ra>80

2

1220x30x65(mm)

20W/3000lm

150lm/W > 140lm/W 

Ra>80

2

2024 LED /

2020.09.01

LED 

T5 LED-

ü :140 lm/W  Ra > 80

ü :100 lm/W   Ra > 80

ü CNS15829/15592

ü

T5 LED- AC IN

V :140 lm/W    Ra > 80

V :120 lm/W    Ra > 80

V CNS15438/15592

V

V
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0.6W
4000K

0.6 Wí24( )í30( )/1000=0.432 ( / ) 
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Tmax s
LB

W/m 2/ sr

RG0 - >10 000 <100

RG1 100~10 000 100~10 000

RG2 0.25~100 10,000~4,000,000

RG3 <0.25 >4,000,000

10 6J·m -2·sr -1

ǯ

ǰ

ǰ
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5:00 ~ 20:00 

5:30 12:00 18:00 20:00 

ŧ , Ũ
ŧ Ũ . 
ǰ

ǰ

36
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V WELL Building Standard EML̙

V Ǎ Ǎ !!

Å

V Ǎ

V Ǎ meshnetwork
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112

Ǽ ǽǰ

�V���a)ØDÍ=�W°
112 5/16~ 10/15ǰ

ǰ
Ǜ


