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Permanent Magnet Synchronous Technology
Empowering Energy E [cidncy
Ensuring Quality Excellence
Enabling a Low-Carbon Future

WORLD FOCUS ENERGY TECHNOLOGY (BEIJING) CO., LTD.



XilJinping
President of the People’s Republic of China

“We must firmly embrace and act on the philosophy that lucid
waters and lush mountains are invaluable assets, and pursue
development from the perspective of harmonious coexistence

between humanity and nature.

s

We need to accelerate the green transition of development
patterns. We will develop green and low-carbon industries,
improve the market-based allocation system for resources and
environmental factors, speed up the R&D, popularization and
application of advanced energy-saving and carbon-reduction
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technologies, and promote the formation of green and low-car-

bon production modes.

We will also actively and prudently advance carbon peaking and
carbon neutrality. We will improve the regulation of total
energy consumption and energy consumption intensity, and
gradually shift to a ‘dual control’ system covering both total
carbon emissions and carbon emission intensity. We will refine
the statistical accounting system for carbon emissions and
improve the market trading system for carbon emission rights.
We will enhance the carbon sink capacity of ecosystems.”

Excerpt from the Report to the 20th National Congress of the
Communist Party of China
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Profile contents

World Focus Energy Technology -
(Beijing) Co., Ltd. (WDFCS) is a nation-

al-level innovative high-tech enterprise

dedicated to delivering professional

motor energy e [Lciéncy upgrade

solutions and services across all

industrial sectors and comprehensive

application scenarios. The company

strives to become a global leader in the

high-e [ciéncy rare-earth permanent POIICy Company
magnet synchronous motor industry. GUldeIIneS OverV|eW

Backed by a core R&D team with more

than 30 years of experience in the R&D

and engineering of rare-earth perma-
nent magnet synchronous motors, the
company applies world-leading
technologies and advanced manufac-
turing processes across its entire

production system. This guarantees

manufacturing precision and opera- Corporate PrOdUCt
tional stability throughout the produc- Quallflcatlons Introductlon

tion chain, while significantly enhanc-
ing the high-e [ciéncy and energy-sav-
ing performance of its permanent
magnet synchronous motors. By doing
so, the company helps customers

achieve green and low-carbon opera-

tions, and contributes to the national

goals of carbon peaking and carbon

neutrality. i
Project

Showcase
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POLICY GUIDELINES

On March 12, 2026, the Eco-Environmen-
tal Code of the People's Republic of China
guides the whole society to conserve and
intensively use energy, improve energy
e Lciéncy, strictly guard the ecological
and environmental bottom line, and boost
the high-quality and sustainable develop-

ment of the economy and society.

From 2024 to 2026, China will speed up
the phase-out of outdated, low-e [cigéncy
electromechanical equipment including
motors and transformers wunder the
Catalogue for the Guidance of Industrial
Structure Adjustment (2024 Edition),
mandatory energy e [ciéncy standards
and equipment renewal policies, while
promoting high-e Cciéncy and

energy-saving products.

MIIT Notice on Industrial Energy Conser-
vation Supervision Work for 2025 (Gongx-
inting liehan [2025] No. 223) mandates
mandatory energy e [cidncy inspections
on key equipment including electric
motors, transformers, fans, pumps and air
compressors. Enterprises must lawfully
phase out ine [ciént products failing to
comply with mandatory national energy

e [ciéncy standards.
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On May 23, 2024, the State Council issued
the Action Plan for Energy Conservation
and Carbon Reduction 2024-2025 (Guo Fa
[2024] No. 12), which vigorously promotes
the application of rare-earth permanent
magnet motors and high-e Ccigncy

energy-saving motor technologies.

In line with the 15th Five-Year Plan
supporting policies including the
Implementation Plan for High-Quality
Development of Energy-Saving Equipment
(2026-2028), China keeps upgrading
motor system e [ciéncy, promoting
high-e Ccidncy motors and carrying out

energy-saving retrofits.

On May 24, 2025, the General O Lcelof the
CPC Central Committee and the General
O [cel of the State Council issued the
Opinions on Promoting Green and
Low-Carbon Transition and Strengthening
the Development of the National Carbon
Market, which takes improving energy
e [cigéncy and optimizing resource alloca-

tion as key work objectives.
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Policy Orientation — Energy E [cidncy Standard System

® High-e [cigncy, energy-saving and green development has become the future trend of the motor industry.
Promoting high-e [Ccigdncy energy-saving motor technologies and products, advancing energy-saving
retrofits of motor systems, improving the motor energy e [cidncy standard system, strengthening supervi-
sion of energy e [cidncy standards, and conducting industrial energy e [ciéncy testing will be important
measures to improve motor energy e [ciéncy.

® On September 29, 2024, the Standardization Administration of the People's Republic of China (SAC) issued
the mandatory national standard GB 30253-2024, which will take e [ett on October 1, 2025. It stipulates
that the minimum energy e [Ccidncy value for permanent magnet synchronous motors shall be IE4, and
products below this level shall not be produced or sold.

® China’s motor industry has fully entered the era of IE4 super-premium e [ciéncy. Our permanent magnet
synchronous motors (PMSM) not only meet the stringent IE5 ultra-premium e [ciéncy standard (the high-
est international energy e [ciéncy grade for motors), but also achieve the highest Grade 1 rating under
China’s latest national energy e [ciéncy standard (GB 30253-2024), delivering industry-leading energy
savings for industrial customers.

Energy E [cidncy Standards

IEC 60034-30-2:2016 GB 30253-2024 GB 18613-2020
International Standard China's Latest National Standard China's Current National Standard
IE5 Grade 1 Energy E Lciaincy
IE4 Grade 2 Energy E [cidncy Grade 1 Energy E [cidncy
IE3 Grade 3 Energy E [cidncy Grade 2 Energy E [cidncy
IE2 Grade 3 Energy E [cidncy
W om U fo Wi &
2. 3N230746 £S5 H1TA 5% 3N230745 £5 7 # 17 A7 30230213 FERAHLA
Lo | TYWF-225M- . _ 725 7 2 _ _ P #MAEA S | TYWF-355M1-8/50
e %i&ﬁéi#ﬁ ARG | e P ;ﬁijm:m #MAEA S | TYWF-280S-6/75 e %ﬁzjﬂﬁ /17
[& & &AL B e E Ele VWIS kol WD ECS
R HEFE |/ BRER | Ak& W O(E) BEFE |/ BHREER | SHR () REFT |/ HEER | A4S
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EMESE 20030721 | gaey EMEM |2023-07-21 | mgesg ERER 2023072 | BRER |00 s s
eagn i |mmorzs | £rEm | 2B 784 EmEREm 2020725 | rEM |PBFEA BaEAHE |2023-07-31 | EFEH
mﬂgguz 08 30253-2013. GB/T 22670-2008 *@ﬁg‘g”i 6B 30253-2013. GB/T 22670-2008 &7m¥?g'Ji IEC 60034-30-2:2016. GB/T 22670-2018
BHmE | s BHE | kE BT HE

R AEARHT AR (LR A IRA 8] & = AL X R RBA IR ClORO A IR 5] 4 7= B X RAEARAT IR B (L) A IR B A P L
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I FOLICY GUIDELINES

The energy e [cigdncy of WDFCS rare-earth permanent magnet synchronous motors is compared with GB 30253-2024
Minimum Allowable Values of Energy E [Cciéncy and Energy E [ciéncy Grades for Permanent Magnet Synchronous
Motors and GB 18613-2020 Minimum Allowable Values of Energy E [ciédncy and Energy E [ciéncy Grades for Electric
Motors. The e [ciéncy at all power ranges and speeds exceeds the requirements of Grade 1 energy e [ciéncy in the

latest standards.

GB30253-2024 Grade 1 Energy E Lciehcy Limits for PMSMs GB18613-2020 Grade 1 Energy E [ciehcy Limits for Electric Motors
b kW) 3000 rpm 1500 rpm 1000 rpm = (kw) 3000 rpm 1500 rpm 1000 rpm 750 rpm
ower ower = = =
E Lcighcy (%) E Lciehcy (%) E Lciehcy (%) E [ciehcy (%) E [ciehcy (%) E Lciehcy (%) E Lciehcy (%)
5 e e 11 94 94.6 93.7 92.2
1 > : = 15 94.5 95.1 94.3 92.9
15 95.3 94 94.9 18.5 94.9 95.3 94.6 93.3
18.5 95.6 94.3 95.3 22 95.1 95.5 94.9 93.6
22 95.9 947 95.6 30 95.5 95.9 95.3 94.1
s o1 v = 37 95.8 96.1 95.6 94.4
. - 45 96 96.3 95.8 94.7
37 96.3 95.3 9% 55 96.2 96.5 96 94.9
45 96.4 95.6 96.2 75 96.5 96.7 96.3 95.3
55 96.5 95.8 96.3 90 96.6 96.9 96.5 95.5
- 110 96.8 97 96.6 95.7
5 96 9 26 132 96.9 97.1 96.8 95.9
90 96.7 96.2 96.5 160 97 97.2 96.9 96.1
200 97.2 97.4 97 96.3
250 97.2 97.4 97 96.3
315 - 1000 97.2 97.4 97 96.3
WDFCS High-E [ciehcy PMSMs Meeting or Exceeding Grade 1 Energy E Lciehcy Limits
3000 rpm 1500 rpm 1000 rpm 750 rpm
Power (kW) P B P P
E Lciehcy (%) E Lciehcy (%) E Lciehcy (%) E Lciehcy (%)

11 94.2 94.7 93.9 92.5

15 94.7 95.2 94.5 93.1

18.5 95.1 95.4 95 93.5

22 95.3 95.7 95.1 93.8

30 95.8 96.1 95.5 94.4

37 96 96.3 95.8 94.6

45 96.2 96.5 96 94.8

55 96.4 96.6 96.2 95.1

75 96.7 96.8 96.5 95.5

90 96.8 97 96.7 95.7

110 97 97.2 96.8 95.8

132 97.1 97.3 96.9 96.2

160 97.1 97.4 97 96.3

185 97.1 97.4 97.1 96.3

200 97.3 97.5 97.1 96.5

220 97.3 97.5 97.2 96.5

250 97.3 97.5 97.2 96.5

280 97.3 97.5 97.2 96.5

315 97.3 97.5 97.2 96.5

355 97.3 97.5 97.2 96.5

375 97.3 97.5 97.2 96.5
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Implementation of the Motor Energy E [cigéncy
Improvement Program

WILFCS I

Mandatory Energy E [cigncy Standards for Electric

Motors

POLICY SUPPORT

Supported by national policies,
low-efficiency electric motors will be phased out.

Phase 1

Phase 2

Phase 3

Phase 4

The Ministry of Industry and Information Technology has issued the Catalogue for the Elimination of
High-Energy-Consuming Outdated Electromechanical Equipment (Products) four consecutive times.

The fourth catalogue covers a total of 127 items across three major categories: three-phase distribution
transformers, electric motors, and arc welding machines.

Enterprises are required to discontinue the use of such equipment and replace them with high-e Cciéncy
energy-saving models within the specified time limit.
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I COMPANY OVERVIEW

WORLD FOCUS ENERGY TECHNOLOGY (BENING) CO., LTD.
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WDHCS

1

DRIVEN BY RESPONSIBILITY
COMMITTED TO EXCELLENCE

World Focus Energy Technology (Beijing) Co., Ltd. (WDFCS) is an innovative
national high-tech enterprise delivering comprehensive motor energy-e [=—1
ciency solutions across a wide range of industrial sectors. A global leader in
high-e Cciehcy rare-earth permanent magnet synchronous motors (PMSMs),

the company provides reliable, durable, and ultra-e Lcieht solutions that

support sustainable industrial development.

With more than three decades of R&D excellence, WDFCS pioneered China’s
first industrial-grade, high-power rare-earth PMSM in 2009. Its portfolio today
spans high-, medium-, and low-voltage motors, alongside low-speed,
high-torque and high-speed solutions, complemented by remanufactured

PMSMs engineered for seamless retrofit of legacy asynchronous systems.

The company’s technologies are protected by numerous invention and utility
model patents, with products repeatedly listed in the Ministry of Industry and
Information Technology (MIIT) Energy-Saving Products Catalogue and recog-
nized with the “Energy E Lciehcy Star” award since 2015. Certified to exceed
Grade 1 requirements under GB 30253-2024, WDFCS motors deliver energy
savings of 10%-40% compared with conventional induction motors. Widely
deployed across metallurgy, cement, petrochemicals, mining, and water
treatment, these solutions consistently achieve outstanding energy-e [ciehcy

performance.

Guided by a commitment to quality and e [ciehcy, WDFCS focuses on advanc-
ing carbon peaking and carbon neutrality goals through continuous innova-
tion and end-to-end service capabilities, delivering integrated, one-stop

energy-e [ciehcy solutions for industrial customers.
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I COMPANY OVERVIEW

R&D Team

Wu Shu, Professor-level Senior Engineer | Chief Engineer

@® Elite Academic & Industry Lineage: Bachelor’s from University of Science and Technology Beijing; Master’s from Shenyang University of Technolo-
gy, mentored by Academician Tang Renyuan - renowned electrical engineering authority and Director of the National Engineering Research Center

for Rare Earth Permanent Magnet Motors.

O]

Global R&D Leadership: Head of R&D at WDFCS, leading innovation in high-e [ciehcy, sustainable motor systems.

®

Pioneer in Rare Earth Permanent Magnet Motors: Academic and industrial trailblazer in synchronous motor development, shaping next-genera-

tion energy solutions.

®

Industry Standard & Policy Influencer: Contributed to multiple national standards; recognized for outstanding standardization and technical

innovation by leading industry associations.

@®

Award-Winning Innovation: Multiple “Energy E Lciehcy Star” awards from MIIT & NDRC; recipient of the 2024 Science & Technology Innovation
Award from the China Building Materials Circulation Association; led projects awarded 2 First Prizes and 5 Second Prizes in provincial and

ministerial science & technology progress.

O]

Patent Portfolio & Commercial Impact: Holder of numerous domestic and international patents; R&D outputs successfully translated into

industrial-scale solutions.

Zhang Guilin, Professor-level Senior Engineer | Senior Technical Advisor

Graduate of Harbin Institute of Technology, one of China’s top-tier engineering institutions, specializing in Electrical Machine Engineering.
Member of the National Standards Committee, actively contributing to the development and governance of industry standards.

Dedicated to the research and innovation of high-e Lciehcy permanent magnet motors and large-scale wind power generators.

©@©® ®®

Focused on advancing next-generation motor systems for high-performance and sustainable energy applications.

Niu Ji | Operations Director

®

Former Technical Director at multiple leading permanent magnet equipment companies.
Deep involvement in the full lifecycle of high-e [ciehcy and high-voltage permanent magnet motors, including R&D design, manufacturing

processes, and system testing.

@®

Combines strong technical knowledge with hands-on industry experience in electrical drive systems and real-world applications.

Hu Hongyu, Structural Engineer | Core Technical Expert

@®

Dual-disciplinary academic and technical background in Chemical Engineering and Software Engineering

®

Over 10 years dedicated to motor structural design, leading innovation in high-e [ciehcy electrical machines.

®

Pioneered core development of national first-class energy-e [cieht permanent magnet synchronous motors, overcoming traditional structural

limitations, led multiple high-e [cielhcy motor projects, boosting production e [ciehcy by 40%.

@®

Developed “Multi-Dimensional Thermal Channel” cooling technology, reducing motor operating temperature by 15% and significantly enhancing

operational stability.

@®

Participated in building national military standard processes, successfully translating permanent magnet motor lab research into defense

applications.

Song Xiaotong, Electrical Engineer | Core Technical Expert

® 20+ years in industrial electrical engineering.

@®

Led major projects across metallurgy, chemical, and oil & gas, saving 18% energy annually.

@ Developed proprietary Full-Cycle Energy E Lciehcy Model, reducing failures 35% and boosting production 22%.
@® Directed solid waste electrical upgrades with 92%+ energy recovery.
O]

Created Electrical-Mechanical-Control triad solutions, establishing industrial technology leadership.
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coRPORATE QUALIFICATIONS I

Business License National Industry Standard Participating Drafting Unit

National High-Tech Enterprise Certificate

Quality Management System Certificate National Award Certificate for High-E [cigén-
cy Permanent Magnet Synchronous Motors
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I PATENT CERTIFICATE
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TRAAELUT e
Invention Patent: An Automatic Assembly Equipment for Magnetic Utility Model Patent: A Surface-Mounted Magnetic Steel
Steel of Rotor in Interior Permanent Magnet Synchronous Motor Rotor with Snap-Fit Connection and Installation Function

EH FORBEINL601713%

® # % & ﬂ;ﬁﬁﬁiuaﬁm;ﬂ‘é
vi.o

# R A REENBERE CER) ARAR
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Software Name: Multi-Physics Field Coupling

Utility Model Patent: An Assembly Tooling Assembly for . ;
Simulation Platform for Permanent Magnet Motors

Surface-Mounted Magnetic Steel of Permanent Magnet Motors

WY RREEL0000002% EBS. SEEERI00306%
® 4 & AR KEERILERECH RIS RS ® A A ﬂ;mammsmmﬁﬂm
vi.o V1.0

F R A REENRIERE (ER AERAT * R A REENEEHE GOR) FRAT
RABAFTR:  RENA BANSHR: RS
BAE B SRR B A B WA
B ¥ 20255R2034794 B i@ %: 20255R2044108

TR AR RPFA) B GHEREREREIE D) B B GHIRERPEND B GHEIURASEREEHE) B
HE, BPERRRFFOFE, MULEHT . ME, S EERES P LIE, AU ERRT LB,

NERE i

20254105210 2025%£10/22F

Software Name: Permanent Magnet Motor Testing
and Energy E [cigncy Estimation Software

Software Name: Permanent Magnet Motor Electro-
magnetic Design and Optimization Analysis System
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SOFTWARE COPYRIGHT CERTIFICATE [N
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DR
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Software Name: Permanent Magnet Motor Intelligent
Control Cabinet Communication and Dispatch System
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NEEEN
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Software Name: Permanent Magnet Motor Remote
Monitoring and Maintenance Cloud Platform

EHF, SHBERio608011TF
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V.0
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2025%£10 22H

Software Name: Energy-saving start-stop optimization
control software for permanent magnet motors
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vi.o
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WA B EWEA
B @ B 2025582041426
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MR, SRERREPPOEH, AU EEITORR.

NEEEN

2025%F10H22H

Software Name: Permanent Magnet Motor Fault
Diagnosis and Life Prediction Analysis System

WA, SHBEHIGOE

R B ﬂ;mmﬂlﬁti’ﬁms&ﬁfﬂ%
V1.0

B R A REEFEFNNE CGERO FRAR
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A H eHRA
B & B 20258R2045513
W CRRMRAERT &M B GHESLRAR ERERAE) 81
W, SEREARF FORE, MR ESRTURE.

NS

2025%£10/1225

Software Name: MES (Manufacturing Execution Manage-
ment System) for Permanent Magnet Motor Production Line

TS KIREN10809551%

& f & o ARENZOTAERHASL
vi.o

F R A RERHREMNE GEXD FRAT

RAMETR: FRNE
BOA W B AWER
B & B 2025582043363
WiE GHEBLARPAND R GRS SRR B
AsE, SPEBREFHOEE, XU ERATUER.

NEEEN

2026%F105 220

Software Name: Permanent magnet motor
variable frequency speed control system
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I ENERGY EFFICIENCY CERTIFICATION

Issued by China National Institute of Standard-
ization, Energy Labeling Management Center

Model: TYWF-180M-4/100
Energy e [cigéncy label registration completed.

Y/ /////7 13

China Energy Label
Grade 1 (Highest Energy E [Cciéncy)

Compliant with the national energy e [cigéncy
standard for permanent magnet synchronous
motors.




AAA cerTIFICATE NG

Certificate of AAA Grade Credit Enterprise Certificate of AAA Grade Good Faith Enterprise

Enterprise Credit Rating Certificate (AAA) Certificate of AAA Grade Good Faith
Demonstration Enterprise

Certificate of AAA Grade Integrity Enterprise on Certificate of AAA Grade Credible
Quality & Service Supplier Enterprise

14 /11777748




I PRODUCT ENERGY EFFICIENCY TEST REPORT

WDFCS’s full range of high-e [ciéncy permanent magnet synchronous motors all comply with China’s
Grade 1 Energy E [ciéncy standard (GB 30253-2024) and fully meet the international 1E5

ultra-premium e [cidncy standard.
Representative models include TYWF-180M-4/100, TYWF-280S-6/75, TYWF-225M-8/66.6,

TYWF-200L2-8/66.6 and TYWF-355M1-8/50. With reliable, flawless operation and accurate metering, our

motors deliver exceptional energy e [ciéncy and substantial cost savings for customers.

Y//////7 15



ENERGY-SAVING PROJECT ACCEPTANCE REPORT |GG

WDFCS has successfully delivered energy-saving retrofitting solutions for numerous asynchronous motors
across various industrial scenarios including pumping stations and workshops. All units have been retrofitted

with WDFCS TYWF series high-e Ccidncy permanent magnet synchronous motors (PMSMs).
Strict on-site performance verifications before and after the retrofit confirm that all upgraded motors operate

stably with substantially reduced temperature rise under rated conditions. The solutions deliver an average

active power saving rate of 21.7% ~ 33.7% and a maximum of 21.54 KWh saved per hour per unit.

16 /777774




B EFFICIENCY CERTIFICATION

Tested by the Shanghai Electrical Apparatus Research Institute, the only national
authoritative certification body, the motor e [ciéncies reach

97.39%, 97.43% and 97.45% respectively,

exceeding the Grade 1 national energy e [ciédncy standard (the highest level)

Model TYWF 280M-8/100
380V 100 Hz 90 kW 148.4 A 1500 rpm
Technical Parameters
S1 F IP54 cos®=0.96 IE4
Load Test 0.5Pn 0.75 Pn 1.0Pn 1.25Pn
Current (A) 174.2 254.8 346.6 461.0
Torque (N-m) 636.7 955.0 1273.3 1591.7
Speed (rpm) 1500.0 1500.0 1500.0 1500.0
Input Power (W) 102946 153808 205290 257742
Output Power (W) 100000 150000 200000 250000
E Cciancy (%) 97.07 97.57 97.43 96.98
Power Factor 0.950 0.938 0.931 0.902

Y //////T 17



erricieNncy cerTIFIcATION D

Model TYWF 315L2-6/75
380V 75 Hz 200 kw 354 A 1500 rpm Y
Technical Parameters
S1 IP55 =97.2% cos@=0.96 |E4 800 kg
Load Test 0.5Pn 0.75Pn 1.0Pn 1.25Pn
Current (A) 75.18 111.7 151.3 195.6
Torque (N-m) 286.5 429.8 573.0 716.2
Speed (rpm) 1500.0 1500.0 1500.0 | 1500.0
Input Power (W) 46381 69270 92357 115850
Output Power (W) 45000 67500 90000 112500
E [Ccidncy (%) 96.96 97.49 97.45 97.10
Power Factor 0.985 0.979 0.969 0.948

Model TYWF 280-6/75
380V 75 Hz 90 kW 154 A 1500 rpm Y
Technical Parameters
S1 IP55 =96% cos®=0.95 450 kg
Load Test

Current (A) 156.8

Torque (N-m) 573.0

Speed (rpm) 1500.0

Input Power (W) 93506

Output Power (W) 9000

E [ciancy (%) 97.39

Power Factor 0.987

18 ///7//// 4



I -R0DUCT INTRODUCTION

TYWEF Series Low-Voltage Permanent Magnet Synchronous Motors

® Power Range: 7.5 kW ~ 400 kW (380 V)

® Advanced Control: Soft start and soft stop via variable frequency drive (VFD), ensuring low starting

current.

Replacement of Asynchronous Motors

Designed with the same installation dimensions and protection rating as the Y, Y2, and YE
series, providing seamless interchangeability.

Key Features and Advantages

Featuring high e [ciédncy and power factor, superior starting torque, low noise and vibration,
safe and reliable operation, and optimal energy savings.

High E [Lciedncy and Energy Saving

These motors achieve e [cigncy levels above Grade 1 (IE5), surpassing the energy e [Lciéncy
standards defined in GB 30253[2024 for permanent magnet synchronous motors and GB
186132020 for electric motors.

These motors are extensively used in a broad range of industrial equipment, serving sectors
including petroleum, chemical processing, wastewater treatment, metallurgy, cement,
rubber, paper, and pharmaceuticals.
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propucT INTRoDUcTION [ HINIGEEE

TYWEFG Series 6kV/10kV High-Voltage Permanent Magnet Synchro-

nous Motors

® Power Range: 280 kW ~ 5000 kW

® Advanced Control: Variable frequency drive (VFD) for smooth operation and precise regulation.

Structural Design
Compact frame with axial or centrifugal surface forced-air cooling, replacing conven-

tional air-to-air and air-to-water cooling systems for a simpler, highly maintainable
design.

@ Key Features and Advantages

Featuring high e [cigdncy and power factor, superior starting torque, low noise and
vibration, safe and reliable operation, and optimal energy savings.

These motors deliver remarkable energy e [cigdncy, reducing electricity consumption
by 2% ~ 8% under similar operating conditions.

@ ‘ High E Lciédncy and Energy Saving

@ I Replacement of Asynchronous Motors

Engineered according to the frame sizes of conventional high-voltage induction
motors, this series can seamlessly replace Y, YKK, YKS, YRKK, and other high-voltage
induction motor series.
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B PRODUCT INTRODUCTION

TYWFZ Direct-Drive Series Permanent Magnet Synchronous Motors

® Direct-Drive Design: High-e Lcigncy power transmission without reduction gears.

@® Customizable Configuration: Tailored design and layouts for diverse equipment and environments.

® Wide Voltage Range: Available in 380 V / 660V / 1140V / 6 kV / 10 kV.

Power Supply Mode

Driven by a variable-frequency drive (VFD), the motor precisely matches load speed and
torque requirements, eliminating gear reducers and bu et mechanisms from the transmis-
sion system and simplifying the overall drive configuration.

Key Features and Advantages

Features high transmission e [cigncy, superior starting torque, energy-saving performance,
ultra-low noise, minimal vibration, low temperature rise, reliable and safe operation, with
reduced installation and maintenance costs.

Direct-Drive Motor

Eliminates the limitations of traditional induction motor and gearbox transmission systems
by delivering direct-drive power to the load.

Extensively used across coal mining, mineral processing, cement, metallurgy,
power generation, chemical, and building materials industries, powering a wide
range of machinery including ball mills, belt conveyors, mixers, hoists, crushers,
filter machines, and plastic extruders.
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proDuUCT INTRODUCTION [

TYWFJ] Series Permanent Magnet Synchronous Motors with Permanently
Magnetized Asynchronous Rotor

® Power Range: 7.5 KW ~ 400 kW (380 V), suitable for a wide spectrum of industrial applications.
®© Rotor Magnetization Upgrade: Converts legacy asynchronous motor rotors into permanent magnet

synchronous rotors using advanced magnetization technology, without altering the original stator

or frame.

@ ‘ Energy E Lcidncy Breakthrough

Exceeding Level 2 energy e [ciédncy standards of GB30253[2024 for permanent magnet
synchronous motors, the design retains the original motor structure and mounting dimen-

Core technology of this series lies in the permanent magnetization of cast-aluminum rotors
in low-voltage three-phase asynchronous motors.

@ ‘ Key Features and Advantages

Compared to the original three-phase asynchronous motor, the upgrade delivers a 10% ~
30% improvement in power factor, 2% ~ 8% higher rated e [cidncy, and a permanent
magnet rotor that operates free of eddy current losses.

@ ‘ High E [Lciédncy & Energy Saving

@ Maximizes the use of legacy IS, IR, Y, Y2, and YE2 series three-phase asynchronous motor
cast-aluminum rotors, ensuring high material e Ccidncy and cost-e [ettive, reliable perfor-
mance.
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B PRODUCT INTRODUCTION

Customized Product Solutions

® Tailored for Low- and High-Speed Direct-Drive Systems
Systems are designed according to on-site operating conditions, including low-speed high-torque and
high-speed direct-drive applications, maximizing overall system e [ciéncy.
® Smart Remote Control & Monitoring
Utilizes wireless communication technology for fully customized remote control, monitoring, and drive of
the entire system, with dynamic management based on required production levels.
® Flexible Speed and Torque Ranges
- Low-Speed Direct-Drive Systems: Speed range 5 ~ 200 rpm with maximum torque up to 300,000 N-m.
- High-Speed Systems: Multi-stage operation across 3,000 ~ 12,000 rpm, and extended levels of 15,000,
18,000, and 22,000 rpm, depending on power ratings.
® Simplified Transmission & Easy Maintenance
High-e Ccidncy, energy-saving design significantly reduces overall transmission complexity and improves

system operability and maintenance convenience.

Submersible Centrifugal Pump
High-Speed Drive System



ENERGY-SAVING PRINCIPLE [
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I \ECHATRONICS

WDFCS Permanent Magnet Motors and Control Systems
U ’ ‘—‘ <«—3| PC-Based Remote Monitoring
=
gt

Web/App Server
Supervisory Control Station I

T App-Based Mobile Monitoring

i

5G Network

Communication Monitoring Module

- _ l : Motor-Driven Equipment

Condition Monitoring Instruments
Power Measurement

]

; Variable Frequency Drive (VFD; itori i
Grid Incoming Line Instrument q Yy ( ) (monitoring operational

parameters such as fan pressure

and airflow, pump pressure and

flow, production output, and other
— equipment operating states)

Permanent Magnet Motor Temperature and
Vibration Sensors

and simplified control. It enables soft start and soft stop functions (with starting current limited to 1.2 times the rated current),

The motor is equipped with a variable frequency drive (VFD) control system, ensuring smooth start-up, enhanced protection,
e [edtively avoiding high inrush current impacts on equipment and the power grid, while extending the service life of cables.

Remote Control: The system supports full remote operation, including remote monitoring, data acquisition, and PLC-based
control capabilities.

data accuracy.

Control and Mechatronics: Implements vector control of permanent magnet synchronous motors, accurately reading static
and dynamic motor parameters. Based on operating conditions, it automatically adjusts motor flux, back EMF, and other
parameters to ensure the motor always operates at optimal e [ciehcy and is fully adapted to current working conditions.

The motor control cabinet is equipped with filters and reactors, with shielded control and data acquisition lines to improve j
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proJECT sHowcASE [

Motor Retrofit at a Steel Company in Xuanhua, Hebei

Main Induced
Draft (ID) Fan
Average Current

Decreased

»D 15%
| —

After Retrofit of the 2,500 kW Main Shaft Fan

Pulverizers
Average Current
................. Decreased

21%
—

After Retrofit of the 1,250 kW Coal Pulverizers

Induced Draft
(ID) Fan
Average Current

Decreased

»> 44%
—

After Retrofit of the 900 kW Induced Draft Fan

Current Comparison Before and After Retrofit

No. 1 Furnace No. 2 Furnace No. 3 Furnace3
bl 2 Pulverizers ID Fan Gllnl U2 Pulverizers ID Fan b2l 19 Pulverizers ID Fan
Fan Fan Fan
Power (kW) 2500 1250 900 2500 1250 560 1000 900 315
Sl B 108-99 50-60 20-24 113-102 45-55 18-20 75-85 50-55 28-29
Retrofit (A)
LT A 92-74 40-52 9-12 97-80 32-45 9-10 63-51 43-51 20-25
Retrofit (A)
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B VETALLURGICAL INDUSTRY

XUANHUA STEEL PLANT, HEBEI
IRONMAKING PLANT, SINTERING
SECTION (12 UNITS)

Total Installed Power of
Original Asynchronous
Motors:

2134 kW

20%

ENERGY
SAVINGS

Y/ /////T 27

XUANHUA STEEL PLANT, HEBEI
NO. 1 ROLLING MILL (14 UNITS)

Total Installed Power (Original
Asynchronous Motors):
1605 kW

Energy Savings:
272 KWh per hour

Annual Energy Savings
(Based on 8,000 Operating Hours):
2.18 million kWh

20%

ENERGY
SAVINGS

XUANHUA STEEL PLANT, HEBEI

Retrofitted Motor Power:
75 ~ 250 kW

Energy Savings:
21%

21%

ENERGY
SAVINGS




TANGSHAN STEEL PLANT, HEBEI CHENGDE STEEL PLANT, HEBEI
WATER SUPPLY PUMP SYSTEM

Total Installed Power (Original
Reheating Furnace Circulating Water Asynchronous Motors):
Pump Retrofit 110 kW

Motor Power: Energy Savings:
160 kW 30.02 kWh per hour

Annual Energy Savings
(Based on 8,000 Operating Hours):
240,000 kWh

30.7% 33.18%

ENERGY ENERGY
SAVINGS STAINEN)

WISTALLURGICAL INDUSTRY

TANGSHAN STEEL PLANT, HEBEI

Total Installed Power (Original
Asynchronous Motors):
200 kw

Energy Savings:
52.43 kWh per hour

Annual Energy Savings
(Based on 8,000 Operating Hours):
420,000 kWh

33.7%

ENERGY
SAVINGS

28



B VETALLURGICAL INDUSTRY

A Nonferrous
Metals Group in
Shaanxi

Economic Benefits Ana

N Power Water | Specific | Power Water | Specific
Equipment ) Original Replaced Annual |Consump-| Supply Con- Con- Supply | Con- | Energy
No- Name Function|  Motor Motor OWell Operating| ~tion Before | sump- | sump- After | sump- | Savings
Model vodel | Y| Hours | Before | Retrofit | tion tion Retrofit | tion | (%)
Retrofit (t/h) (t/kWh) After (t/h) | (t/kwh)
No. 4 Screw Air Air
1 Compressor (Zone Iy | Compressor, Y200L-2 TY200L-3000 37 8526 26 150 017 23 150 015 12%
2 | No-8Centrifugal Pump | Centrifugal | yjrG315M1-4 | TY315M-1500 | 220 | 7643 154 476.8 0.32 87 476.8 018 | 44%
(Process Water) Pump
No. 6 Centrifugal Pump | Centrifugal
3 (Process Water) Pump Y200L-2 TY200L-3000 | 37 3223 37 128 0.29 28 130 0.22 24%
No. 7 Centrifugal Pump | Centrifugal
4 (Process Water) Pump YITG280S-2 | TY280S-3000 | 75 7667.5 64 211 0.3 33 211 016 47%
No. 2 Centrifugal Pump | Centrifugal
5 (Circulating Water) Pump 1094-2 TY280M-3000 | 90 5322 81 157 0.52 45 157 0.29 44%
No. 4 Centrifugal Pump | Centrifugal
6 (Circulating Water) Pump Y315S-2 TY315S-3000 | 90 8332 112 251 0.45 74 251 0.29 36%
No. 1 Centrifugal Pump | Centrifugal
7 (Recirculation) Pump Y200L-4 TY200L-1500 30 4323 181 100 018 2.87 100 0.03 83%
No. 6 Centrifugal Pump | Centrifugal
8 (Recirculation) Pump Y280S-4 TY280S-1500 | 75 4737 31 76 0.41 26 90 0.29 29%
No. 9 Centrifugal Pump | Centrifugal
9 (Recirculation) Pump Y250M-4 TY250M-1500 | 55 6266 55.6 300 019 20.4 300 0.06 68%
No. 11 Centrifugal Pi i
10|™ “gecirculaton) Ce’;ﬁ';“pga' 152-355M1-4 | TY315M-1500 | 160 | 8656 1261 645 0.2 573 645 009 | 55%
No. 13 Centrifugal Pump| Centrifugal
11| (Recirculation) Pump Y180M-4 TY180M-1500 | 18.5 4602 181 100 018 74 100 0.07 60%
No. 1 Centrifugal Pump | Centrifugal
12 (Newly Installed) Pump Y250M-2 TY250M-3000 | 55 7867 36.7 94 0.39 217 94 0.23 41%
No. 6 Industrial Water | Centrifugal
13| pump (Industrial Park) Pump Y2-225M-2 | TY225M-3000 | 45 7170 429 120 0.35 36.8 155 0.24 31%
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METALLURGICAL INDUSTRY |

Case Description

The three-phase asynchronous motor drive systems of 18 coal

pulverizers, with a total installed capacity of 1,250 kW, were

upgraded to high-e [ciéncy permanent magnet synchronous

motor (PMSM) drive systems.

Performance Results

O]

®
O]
O]

Total Motor Power (Before Retrofit): 1,250 kW
Annual Energy Savings: 2.35 million kWh
Annual Standard Coal Savings: 764 tons

Annual CO2 Emission Reduction: 2,343 tons

Project Impact

Ch ifeng Nonferrous With the remarkable achievements in energy conservation and

Metals Company,

carbon reduction, the company was awarded the title of

Green Factory by the Department of Industry and Informa-

Inner Mongolia

tion Technology of Inner Mongolia Autonomous Region in

2022.

Shaanxi Nonferrous Metals Group

Water Pump Application - Shaanxi Nonferrous Metals Group 3 1 %

Motor Rating: 200 kW / 380 V / 1500 rpm Annual Energy Savings
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I CEMENT INDUSTRY

Kiln Main Drive Retrofit: From DC Motor to AC
Permanent Magnet Synchronous Motor (PMSM)

The original drive system consisted

Chengde Cement of a DC motor combined with a thy-
. ristor-controlled DC drive. DC motors

Plant, Hebei were applied due to their high start-
ing torque and good responsiveness

to load fluctuations. However, due to

inherent limitations of DC motors
and the specific operating condi-
tions of the kiln main drive, several
issues were observed, including low
e [Cciéncy, high operating current,
low protection rating, and heavy
maintenance requirements.

By integrating permanent magnet
drive technology with AC elec-
tronic speed control technology,
not only can the above-men-
tioned drawbacks wunder such
operating conditions be e [ettive-
ly eliminated, but energy savings
and consumption reduction can

also be maximized.

Compared with the original DC
drive system, maintenance
requirements are significantly
reduced, enabling the low-carbon

operation currently advocated.
According to actual operational

testing, the system after retrofit

can achieve:

17%

Energy Savings
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ceMENT INDUSTRY [N

Cement Belt Conveyor Direct-Drive Motor Retrofit
Replacement of Conventional Induction Motor-Reducer Sys-
tems with Permanent Magnet Direct-Drive Motors

Shandong Cement
Plant

Retrofit Solution

The original 55 kW / 1480 rpm
induction motor was replaced with
a 55 kW /48 rpm permanent magnet
direct-drive motor, delivering a

rated torque of 11,000 N-m.

Key Advantages

@® Eliminates the gearbox,
enabling direct drive of the
conveyor system.

@ Simplifies the drivetrain struc-
ture and improves system
reliability.

® Significantly reduces mainte-
nance costs, especially those
associated with gear reducers.

3 5 (y ® Removes the need for auxiliary

0 oil pump systems, lowering

operational complexity and

Energy Savings through

. . energy consumption.
Direct-Drive Technology
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CEMENT INDUSTRY

Shandong Cement Plant
(Excluding Dust Collection
Section)

Excluding Dust Collection Section

_ . Operatin Annual Ener Annual Cost
No. Motor Installa Motor Model Power (kW) Quantity - < ) . .
tion Location Frequency (Hz) Savings (104 kWh) Savings (104 CNY)

Limestone Baghouse
1
Dust Collector Blower TY-280-4 90 1 30 - 40 10 7

Primary Coal Roots

2 TY-280-4 90 1 45 11.8 8.3
Blower

3 Secondary Coal Roots TY-315M-4 132 1 46 17.4 12.2

Blower
4 Primary Air Blower TY-315M-4 132 1 47 17.4 12.2

Mill Head Baghouse

Dust Collector Blower TY-3155-4 110 1 48 14.5 10

Baghouse Dust

6 Collector Blower Motor TY-250-4-B3 55 2 45 14.5 10

7 Cooling Tower Fan TY-280S-4 75 2 20 -42 9.2 6.4

Total 684 9 94.8 66.1
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Ball Mill Application -
Jiangxi Mining Company

MINING INDUSTRY [

Active Energy Savings

25.7%

Liaoning Energy Company

Comprehensive Energy Savings

19.1%
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CHEMICAL INDUSTRY

Shandong Chemical
Company

Brine Pump Motor Pre-Retrofit
Upgrade

Pre- and Post-Retrofit Comparison

® Current: Reduced from 52.6 A to 43.2
A (117.9%)

® Hourly Energy Consumption: Reduced
from 662 kWh to 569 kWh (Energy
Savings: 13.9%)

Annual Performance
(Based on 7,200 hours of continu-
ous operation over 10 months)

® Annual Energy Savings:
669,600 kWh
® Annual Cost Savings:

468,700 CNY

Post-Retrofit
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cHEMICAL INDUSTRY [

Hubei Bioengineering Company

Project Overview

A total of 22 three-phase induction motors, with a combined
installed capacity of 1,925 kW, were upgraded to permanent
magnet synchronous motors (PMSMs).

Energy & Environmental Benefits

Annual Energy Savings:
Standard Coal Savings:
2.38 million kWh x 0.303 kg/kWh
CO, Emission Reduction:
2.38 million kWh x 0.997 kg/kWh
SO, Emission Reduction:

Economic Benefits of Energy-E Lciédnt Motor Retrofit
(22 Units | Total Installed Capacity: 1,925 kW)

Equipment Func- Original Replacement _ Annual
No.- Name tion Model Model Power 1 Qty Hours Before After Saving saving Rate
1 No. 2 'Btermedia‘e Pump} Y250M-4 | TYC-250M-8-100 | 55 2 7200 54 43.9 101 14.54 18.7%
ump
2 No. 1-4 Circulating Pump! Y2-280M-4 | TYC-280M-8-100 90 4 7200 89 70.9 181 52 20.3%
Cooling Water Pumps
g i No-1Compression o, 1 vosgyo 4 | TyC-355M1-8-10 | 250 | 1 | 7200 220 165.9 541 38.96 24.6%
Circulating Water
4 | No.3Furification ip, 01 vs 58054 | TYC-2805-8-100 | 75 1 | 7200 75 62.5 125 9 16.7%
Circulating Water
5 P“”ficat::‘; Exhaust § o | y3155.6 TYC-3155-6-50 | 75 1 1 7200 68 54.8 132 95 19.4%
g | No-3Compression i, lves 3551061 TYC-355L-6-50 | 250 i 1 i 7200 222 1661 55.9 40.25 25.2%
Circulating Water
7 | No.4Purification i, Yv280S-4 | TYC-2808-4-50 | 75 | 1 | 7200 69 56.3 127 91 18.4%
Circulating Water ump; - - - ’ : ’ ’
g || NRZ2CEmEESEn oo s TYC-225M-4-50 | 45 1 7200 36 30.9 51 3.67 14.2%
Circulating Fan
9 Desulfurization P )
Circulating Pumps {PUMP}  Y225-4 TYC-225M-4-50 | 45 3 1 7200 38 318 6.2 13.38 16.2%
Desulfurization o
10 | Circulating Pump {PUMP}  Y280M-4 | TYC-280M-4-50 | 90 1 1 7200 72 56.4 15.6 1123 21.6%
11 No. 2 Synthesis i, Y2-355L2-6 | TYC-355M-6-50 | 185 ! 1 | 7200 173 142.9 301 2167 17.4%
Circulating Hot Water § “™MP} Y2 B - o : - . a0
No. 1-5 Slurry
12 | pressurizing Pumps {Pump! Y250M-4 ! TYC-250M-4-50 { 55 5 | 7200 a4 372 6.8 245 15.4%
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CHEMICAL INDUSTRY

Ningxia New Mate-
rials Company

Energy Performance
(Measured Results)

Based on on-site testing:

@® Average Energy Savings:

14.57 kWh

Annual Cost Savings:

52,000 CNY

Energy Saving Rate:

17.1%

/174

Circulating Cooling Water
Pump System Upgrade

Replacing YE2-280S-4 (75 kW) Induc-
tion Motor with TYWF280S-6/75 (75

kW) PMSM




cHEMICAL INDUSTRY [

WDFCS's on-site test report for energy-saving
motors at a Ningxia New Materials Company.

Comparing conventional asynchronous motors
with permanent magnet synchronous motors, the
verified comprehensive active power saving rate
reaches 11.01% (14.57 kWh saved per hour).

WDFCS's on-site test report for energy-saving
motors at a Ningxia New Materials Company.

Comparing conventional asynchronous motors
with permanent magnet synchronous motors, the
verified active power saving rate reaches 14.52%

(9.84 kWh saved per hour).
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OIL AND GAS INDUSTRY

Daqging Oilfield -
Oil Transfer Station

Energy Consumption Com-
parison (3-Month Analysis)

The station is equipped with four
water-flooding oil transfer pumps,
including:

@ Two units driven by our 160 kW
integrated permanent magnet
motor (PMSM) drive systems
The remaining units driven by con-
ventional induction motors

Energy Consumption Data

(Post-Retrofit Analysis)

Collected and analyzed operating
data shows the following results:

® Period 1:

PMSM: 37,027 kWh vs. Induction
Motor: 104,140 kWh
Period 2:

PMSM: 68,355 kWh kWh vs. Induc-
tion Motor: 98,276 kWh
Period 3:

PMSM: 50,064 kWh vs. Induction
Motor: 82,904 kWh

/11T 39

Energy Consumption
Comparison (3-Month
Analysis)

Based on a three-month analysis of
power consumption, the energy
usage of permanent magnet motors
(PMSMs) relative to induction
motors is as follows:

Month 1: 35.56%
Month 2: 69.57%

Month 3: 60.39%
Overall Energy Saving Rate:

‘“
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-
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OIL AND GAS INDUSTRY

System Configuration

The oil transfer station is equipped
with three oil pumps, including: Daqing Oilfield -

® Two units driven by our 75 kW inte- Oil Transfer Station

grated permanent magnet motor drive
systems

® One unit driven by a 75 kW line-fre-
quency induction motor

Energy Savings Analysis
(4-Month Evaluation)

Based on a four-month comparison
between variable-frequency PMSM
systems and conventional line-fre-
quency induction motors, the energy
savings performance is as follows:

® Month 1: 39.97%
® Month 2: 63.45%
® Month 3: 71.58%
® Month 4: 61.89%

Average Energy Savings: 59.2%

Key Conclusion

Overall, the permanent magnet vari-
able-frequency motor system achieves
approximately 40% energy savings
compared to conventional induction
motor systems.
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PAPER INDUSTRY

A Global Personal
Care Products
Company

Testing results indicate an

average energy saving of

11.23 kWh,

corresponding to an energy

saving rate of 16.5%.

/1745

Retrofit Solution

The TYWF315M-8/100 (132 kW) permanent
magnet synchronous motor (PMSM) was
installed to replace the original YE2-315M-4
induction motor used in the paper machine

vacuum pump system.




PAPER INDUSTRY

Retrofit Solution

Pump Drive System Upgrade: Liaoning Paper
Company

Replacing Y2-315L-4 (160 kW) Induction

Motor with TYWF315L-8-100 (160 kW)

PMSM

™  ——
NN § - _
- X Testing results indicate an

average energy saving of

1‘ t ' 27.58 kWh,
¥

corresponding to an energy

saving rate of 22%.
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R&D, Manufacturing, Sales & Service

WORLD FOCUS ENERGY TECHNOLOGY (BENING) CO., LTD.

W07

Tel: +86 130 0225 9196

Email: ji.niu@wdfcs-cn.com

Website: https://www.wdfcs-cn.com/

Address: Room 1208-1210, Building 3, No. 9 Guang'an Road, Fengtai District, Beijing, P.R. China



