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Introduction

According to International Energy Agency (IEA), around half of the electricity used globally is
consumed in electric motor systems. Industrial motor systems account for about 70% of
manufacturing sector electricity consumption in different countries. United Nations
Environmental Program (UNEP) has suggested that the motor systems have a potential of
about 20% - 30% energy reduction through optimization and operational measures such as
digitization. The digitization process is the incorporation of the latest technology including loT
into the industrial flow process for controlling, coordinating, and communicating industrial
operations. However, awareness, familiarity, and higher skill levels should be ensured before
proceeding to the digitization process.

In order to enhance the expertise of industry stakeholders in the Member States, SAARC
Energy Centre conducted an Online Training of Stakeholders on Digitizing Industrial Motor
Systems for Energy Efficiency from 6th December 2021 to 10" December 2021. Detailed
agenda of the training is available at Annexure | Agenda. The training was based on a
simulation/software platform along with presentations, lectures, training notes, videos, and
interactive discussion. The training has been attended by industrial stakeholders from the
majority of SAARC Member States. The training covered selection criteria of efficient electric
motor systems, the basis energy savings in digitized motor systems, industrial flow process
control, control, and communication strategy, application of the latest loT tools etc. The training
also focused on issues, challenges, and opportunities pertaining to digitization in the South
Asian context.

The objective of this online training was to equip the stakeholders of the SAARC region with
essential skill sets for the digitization of the motor systems. This training has become helpful
for the participants to understand and apply smart technologies like variable frequency drives
(VED), 10T in the industrial process. Enhancement in the expertise of stakeholders will be
supportive to transform the operations and energy footprint of industries in the South Asian
Region.

In this training Top 10 China was invited as a team lead. Partnering with Impact Energy in
Switzerland and other 6 well-versed trainers, the training has been successfully completed.

Participation

The training was attended by 86 industrial stakeholders representing various
government organizations, private sector companies, industries, academia, and
researchers from the SAARC Member States. The list of registered participants and
their day of attendance is available in Annexure-II List of Participants.
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Description

The training commenced with the introductory remarks by Programme
Coordinator/Moderator, Mr. Tula Ram Poudel, Research Fellow, of SEC. The inaugural
address was delivered by Dr. Tanvir Ahmad, Acting Deputy Director, of SAARC Energy
Centre, Islamabad. He highlighted the importance of the digitalization of motor systems
and energy efficiency for the South Asia region and showed his appreciation to the
trainers and trainees. The briefing of the training including the breakdown of sessions was
highlighted by Mr. Hu Bo, Director, Top 10 China.

The training comprised of five days interactive sessions including presentations by the
trainers followed by Q&A sessions and a short self-assessment quiz for the participants
(available at Annexure- VI MCQs for trainee evaluation). The training was focused on
industrial motor systems efficiency and saving potential, motor system standardization,
remote digital live training, demonstration of MEPSY online calculation, Industrial 0T
solutions, smart meters application, Industrial communication protocol, etc.

Technical Proceedings

The training was conducted for 5 days, with each day 1technical session comprising of 2
- 3 lectures by trainers followed by the Q&A. The sessions were moderated by Mr. Tula
Ram Poudel (RFET). The technical sessions included quizzes for self-assessment of the
participants, discussion on case studies, demonstration of the software, display of short
videos, devices, and sensors, and open discussions to meet the learning objectives. The
trainer's profiles along with their presentations are available at Annexure- lll Trainers'
profiles and contact details and Annexure -1V Technical presentations respectively. The
list of suggested reading materials is available at Annexure- V List of suggested reading
materials.

Training Sessions

From 6 December 2021, the training was conducted for 5 consecutive days until 10
December 2021 from 1400 hrs Pakistan Standard Time. Each day of training consists of
two slots.

Day 1:

Slot 1: Mr. Conrad U. Brunner covered the title "Overview of motor system energy
efficiency improvement. The aim of this slot was to provide information on motor system
saving potential in the big overview and motor and system standardization. The trainees
had the opportunity to have an extensive overview of the motor system energy efficiency
and digitalization.

Slot 2: This slot with the title of "Motor Systems efficiency and check with model tools"
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was presented by Mr. Rolf Tieben. This aimed at providing information on motor system
energy conservation projects management in factories, assessing factory motor saving
potential with the SOTEA tool, managing factory motor systems with ILI+ tool and
calculating motor system efficiency with the motor system tool. The trainees were familiar
with how to calculate energy efficiency, what are barriers for efficiency improvement and
how to use the tools of SOTEA and ILI+

Day 2:

Slot 1: it was presented by Hu Bo with the title of "Pump System Energy Efficiency and
Smart Pump Demonstrator”. It aimed at providing information on conducting remote digital
live training via a pump demonstrator training facility and pump system operation and
energy-saving cases with pump demonstrator. The trainees could understand
international technology transfer, the pump system energy efficiency facts, the digital
pump demonstrator operation and cases to avoid the low-efficiency operation of the
pumps.

Slot 2: This slot entitle Q "Condition Monitoring for Motors and Powertrain” was presented
by Teijo Karna. The purpose of this slot was to provide information on digitalization,
condition monitoring, the importance of motor and powertrain monitoring and ABB's
technical solutions for condition monitoring. The trainees are familiar with the benefits of
motor condition monitoring, conduct the condition monitoring and ABB's solution in motor
and powertrain condition monitoring

Day 3:

Slot 1: It was presented by Andrea Vezzini. He took the audience through VFD and motor
system saving potentials. It aimed at providing information on VFD application in system
energy conservation and efficiency, VFD and Motor efficiency, and motor system
transmission efficiency. The trainees know how to improve motor and VFD efficiency and
save energy for pump systems by VFD and Pump.

Slot 2: It was presented by two experts. Mr. Liu Ren presented on "Development and
Implementation of Energy Efficiency Standards & Labeling Programs for Motor in China”,
and Colin Taylor presented "Mepsy: The Appliance & Equipment Climate Impact
Calculator ". Those presentations aimed to provide information about the introduction and
demonstration of the MEPSY online calculation tool for policy development and China
motor and related system energy efficiency standardization and best practices. The
trainees knew how the MEPS standards can promote energy efficiency development
national wide. The MEPSY calculation tools show the energy-saving potential in SA
countries. This tool is used to stimulate policy changes.

Day4.:

Slot 1: It was presented by Mr. Hu Bo explained on Digitalization and Electricity
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Monitoring. It aimed at providing information on smart meters application in motor systems
and electricity monitoring meters and technical solutions. The trainees are taught on the
technologies behind the innovative pump demonstrator, digitalization by various cases,
and live demonstration.

Slot 2: This slot was also presented by Mr. Hu Bo. He discussed Industrial communication
protocol training 1: Modbus. It aimed to provide information on the Modbus protocol
introduction demonstration and application. The trainees could know in-depth knowledge
of Modbus industrial equipment communication protocol and debug tools and software to
communicate and control the Modbus devices.

Day 5:

Slot 1: It was covered by Mr. Lokesh B.M. He presented on "IEC Low voltage motors:
VFED Applications & Motor Technologies". It aimed at providing information on VFD duty
motor, types of loads, and VSD Efficiency & savings. The trainees knew the motor
performance characteristics in-depth, the motor load types, VFD duty motor, how to apply
VSD for different type loads, problems in preventing and the saving potentials from VSD
application.

Slot 2: It was presented by Mr. Hu Bo. He presented on Industrial communication protocol
training II: OPC UA". It aims at providing information on OPC UA protocol introduction,
OPC UA protocol modeling, and OPC UA protocol programming and application. The
audience knew the benefits of OPC UA loT communication protocol, the history and
introduction of OPC UA, how to research OPC UA, and several cases that apply the OPC
UA technologies.

After each slot presentation, the trainee's queries were addressed by the trainer

The MCQs for each day's training were conducted to evaluate the trainee's understanding
of the knowledge shared by trainers. These MCQs are provided at Annexure - VI MCQs
for trainee evaluation

Closing

The closing of the training was conducted after the last slot of day 5 training. Mr. Conrad
Brunner a former IEC motor technical committee member gave highly impressive
summary remarks on motor system energy efficiency and digitalization and expressed his
willingness to support the related works in the South Asia region in the future Mr. Conard’s
remarks was followed by Mr. Hu Bo. He appreciated the participants for joining and
SAARC Energy Centre for the oppo rt unity. Finally, on behalf of the director of SEC,
Communications Specialist Ms. Mehnaz Khurshid Gardezi gave the final closing speech,
and the event ended.
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Annexure- | Agenda

SAARC Energy Center, Islamabad
On-line Training of Stakeholders on Digitizing Industrial Motor Systems for Energy Efficiency
December 6-10,2021
Timetable for online training

Pa ; 3 G £S ang ypeake LesCriptio
tnige
Session 01: Inauguration & Efficient motor systems approach
2:00- 2:05PM Welcome and Introduction by Tula Ram Poudel, Research Fellow (Energy Trade), SEC
2:05-2:15PM Inaugural address by Director SAARC Energy Centre
2:15-2:25PM | Overviewof training program By Mr. Hu Bo, Top10 China
S Slot 1: Overview of motor system energy : . :
o
o | 2s-st0mm | efidencyimprovement R i i 1 g
e By Mr. Conard. U. Brunner, CUB, Switzerland ¥
’; 3:10- 3:30PM Q&A session and Break
o] vl N | |
8 Slot-2: Motor Systems efficiency and check with . Mchtor system energy conservation projects management
3:30-5:00PM | model tools iylecions :
: : o Assessfactory motor saving potential with SOTEA tool
By Mr. Rolf Tieben, Impact Energy, Germany and : :
Mrs. Rita Werle, Impact Energy, Mungory ¢ Manage factory mator systems with ILi+Tool
5 4 L o (Calculate motor system efficiency with motor systemtool
4:50~5:00PM Q& A Sessionand day’s wrap up
Session 02: Digital pump system and smart solutions
o Conductremote digital live training via pump demonstrator
2:00~ 3:15PM Slot-1: Pump system with pump demonstrator training facility
; i By Mr. Hu Bo, Top10, China o Pump system operationand energy saving caseswith pump
2 demonstrator
8 3:15-3:30PM Q&Asessionand Break
N Slot 2: ABB Ability Industrial Internet of Things
g S35 450088 (loT) for smart motors and digital powertrain » ABBAbility Industrial loTsolutions
{ k By Mr. Teijo Karna, Product manager, ABB| ¢ ABBmotorsystemapplication cases
motion Service division, Finland
4:50-5:00PM Q& A Sessionand day’s wrap up
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Session 03: VFD and motor system saving potentials

Slot-1: Complete drive Systems—motors & VFD

o VFD application in system energy conservation and
efficiency

2:00~3:20PM By Mr. Andrea Vezzini, IEC TC member, o
g ¢ VFDand motor efficiency
Switzerland e :
% ¢ Motor systemtransmission efficiency, belt/gears
g 3:20- 3:40PM Q&ASession and Break
m Slot 2: Motor system energy-saving best practices | o Introduction and demonstration of MEPSY online
2 from China By China National Institute of calculation tool for policy development
a 3:40-4:50PM | Standardization, China ¢ China motor and related system energy efficiency
MEPSY - motor saving potentials in different standardizationand best practices
scenarios By Mr. Colin Taylor, CLASP, USA ¢ Motor systemenergy performance contracting
4:50~ 5:00 PM Q& A Sessionand day’s wrap up
Session 04: Digitalization of motor and energy systems
2:00- 3:00PM Slot-1: Electricity monitoring and digitalization ¢ Smart metersapplicationin motor systems
; : By Mr. Hu Bo, Top10, China o Electricity monitoring meters and technical solutions
o 3:00- 400 PM Slot-2: Industrial communication protocol | ¢ Modbus protocol introduction
g ; ! training I: Modbus By Mr. Hu Bo, Top10, China | * Modbus protocol demonstration and application
< 4:00-4:20PM Q&A Sessionand Break
> : -
8 o Slot-3: Industrial communication protocol : gsg 32 S :g:gzg: 'rggéfﬁ%'o”
TR ey MetleRadopll, (hinn e OPCUA protocol programmingand application
4:50- 5:00PM Q& A Sessionand day’s wrap up
Session 05: Digitalization of motor systems and closing ceremony
Slot 1: ABB motor efficiency improvement
applications matching with motor technologies s ) TR
2:00-2:50PM and different case studies By Mr. Lokesh B.M, : 222 /:]tg:gryglnﬂ:?’t]r;)! ’?I’flo‘::'(d;’es
o R&D Hub Manager india, ABB Motion IEC motor o pRias
’3 division, India
8 2:50- 3:00PM Q & A Session
W ; - ¢ OPCUA protocol introduction
: Slot-2:  Industrial communication protocol :
o
8 3:00-4:00PM SR A ¢ OPCUA protocol modeling
Q braiieg I OPC.UIA iy M My By, Top1G, Chine s OPCUA protocol programming and application
4:00-5:00PM | Valedictorysession Closing Remarks by Director SEC and Mr. Conrad U. Brunner
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Annexure- Il List of Participants

S.N. | Last Name First Name Email Address Days attended
1 Wahab Abdul abdulwahab2334@outlook .com 0
2 Athar Abdul Jabbar abduljabbar@usaparel .com 3
3 Damsaz Abdul Mosawer | mosawer20@yahoo.com 5
4 Zaheer Abdullah Abdullahzaheer27@gmail .com 1
5 Ismail Abubakar abubakarismail@hotmail .com 3
6 Fazil 'Ad nan adnan630@hotmail .com 1
7 Talha Ahmad rftt@saarcenergy .org 0
8 Naufal Ahmed ahmed.naufal@ura.gov.mv 5
9 Vasser Ahmed Ammar ammar312@gmail .com 0
10 | Jamil Ahsaan ahsaan lamil@ gmail.com 1
11 | Rashid Akram akram@mail .au.edu.pk 2
12 Ghafoor Ali ChAiiGhafoor@gmai |.com 0
13 Rahguzar Amruddin amruddin777@gmail.co 2
14 | Ahmad Anwar anwarl1888@gmail. 1 2
15 Mahmood Asad asadm 46@yahoo .com 0
16 Khokher Asif asifkhokher@hotma il.com 5
17 ali basit basitali.bukc@bahria.edu .pk 2
18 Lamichhane Bharat bharatlamichhane93 @gmail .com 4
19 Kumar Chandra uckumar2@gmail.com 5
20 | Tshering Cheten cheten.tshering88@gmail.com 3
21 | Jha Chiranjib chiranjibjha@gmail .com 5
22 Paudel Dipak dgpaudell@gmail.com 3
23 Hashmi Dr. -Ing. Syed | camd@neduet.edu .pk 5
24 Riaz Dr. Faisal faisa l.riaz@must .edu.pk 1
25 Hussain Dr. Muntazir muntazir hussainl4@yahoo.com 4
26 SHARIFDEEN Eng. M. N. S. S. engshiraj@yahoo.com 5
27 Amber Engr. Dr. | khuram.pervez@must.edu .pk 3
28 Awan Engr. Fahad Fahad.awan@live .com 5
29 Haider Fahad fahad .haider99@gmail.com 2
30 Channar Faheem faheemchannar94@gmail .com 0
31 Khanzada Fahimullah fahimullahk@gmail .com 2
32 Bashir Faisal faisal.bashir@gmail.com 0
33 Yaqub Faiza faizaysqub@ntdc.com .pk 0
34 ZHAO Feiyan zhaofeiyan198 3@ 126.com 0
35 SEHARAN FURQAN furqan.seharan @ gmail.com 3
36 Rai Ganesh petermultiverse1998@gmail .com 0
37 Qureshi Haris Abbas haq9090@gmail.com 1
38 Raza Hassan hassanrazachaudhry@gmail.com 0
39 Ambawatte Hewage Chithral | chithral@mme.ruh.ac .Ik 0
40 Khan Iftikhar iftikharjadoon@gmail.com 3
41 Husnain ljaz ijaz .husnain@wecuw .edu.pk 1
42 Hussain Irshad irshadzlife@gmail .com 4
43 BR Jagadeesha jagadeesha .br@in.abb.com 0
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44 Munir Malik Jasim Jasimmunirmalik@gmail.com 1
45 Zhang Jiayi jzhang@clasp.ngo 1
46 Mallik Jiwan Kumar jiwan.mallik@aepc.gov.np 3
47 WISHWAJITH KAPURUGE eemntkekirawa@ceb .Ik 0
48 MUNIR KASHIF kashiif .muneer@gmail.com 5
49 Weerasinghe Kasun kasunudayang@outlook.com 4
50 Ahmad Khalil khalilmalik@mail.au .edu.pk 3
51 | Wangmo Kinzang k. wangmotd@gmail.com 5
52 Manandhar krishna krishnamanandhar.ee@gmail .com 5
53 Chalise Kul Raj c.kulrajo5@gmail .com 1
54 De Silva lasith bplasith@gmail .com 3
55 Rajaselvam lathersan lathersan@gmail .com 4
56 Yag_ub M. Sumair m.sumairyaqub@gmail.com 5
57 Weerasooriya Mahesh rushashitha@gmail .com 2
58 Ali Majid engr.majidali.baig@gmail .com 1
59 Pyakurel Manish pyakurelmanis@gmail.com 1
60 Khan Md. khan .ashraf .bd@gmail .com 0
61 Hasan Md. agmahamudul@gmail.com 4
62 Ullah Mian Farhan farhan.ullah@wecuw .edu.pk 1
63 Awais Muhammad awaisimtiaz907 @gmail.com 3
64 Tarig Muhammad muhammadtarik@live .com 4
65 You nus Muhammad muhammadyounus8990@gmail.com 2
66 Suleman Muhammad muhammad.suleman @kfueit.edu.pk 0
67 Azhar Muhammad azharislamian93@gmail.com 0
68 Ahmad Muhammad munibahmad313@_gmail .com 2
69 Khan Muhammad sheirwani@gmail.com 4
70 Tarig Muhammad muhammadarik@(five. om 0
71 Rizwan Muhammad rizwan752@gmail.com 4
72 Adnan Muhammad addnanl12340@gmail.com 0
73 MOHSIN MUHAMMAD 190346 @students .au.edu.pk 0
74 Yaseen Muhammad yaseen ibupoto@yahoo.com 2
75 Igbal Muhammad ighal26ik@yahoo .com 0
76 Arif Muhammad ma rifeees@gma il.com 0
77 Noor Muhammad ahmadnoor93@gmail .com 3
78 Qureshi Muhammad Ali | rfpower@saarcenergy.org 1
79 Askari Muhammad askarinagvil4@yahoo.com 0
80 ilyas Muhammad khayyam.ilyas@gmail .com 0
81 | Qasmi Muhammad momargasmi@hotmail.com 3
82 Manan Muhammad gasim.manan@wecuw.edu.pk 3
83 Qayyum Muhammad salmangayyum43@gmail .com 2
84 Ashraf Muhammad shehzadashraf509@gmail .com 3
85 Hussain Musavir engr.musavir@muetkhp.edu .pk 0
86 Musafer Namiz namizm@gmail.com 5
87 Tshering Nidup lead.maintena nee @bhsl .bt 5
88 Manandhar Nikesh nikesh.manandha r@ nea .org.np 5
89 Shantha Nimal pa n s@yahoo.com 0
90 Yadav Pawan pawanrupnagar@gmail .com 2
91 Gyawali Prakash gyawaliprakashOl@gmail.com 5
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92 Motasim Rafay engr.rafayma8l@hotma il.com 0
93 | Jayawardane Rasika rgjayawardane @gmail.com 3
94 Rahman Bulbul Redwanoor redwanoor@ gmail.com 5
95 LIU Ren liuren@cnis .ac.cn 0
96 Pandita Rohit rohit.pandita@ in.abb.com 1
97 | ISLAM S M MAJHARUL | apa-1@ pd.gov .bd 5
98 Mahmood Sadia sadia.mayo295@gmail.com 0
99 Acharya Santosh sa ntosh046@gma il.com 0
100 | Memon Shafgat shafqatmemon@muetkhp.edu.pk 1
101 | Haider Shah szhaider1234@gmail .com 4
102 | Dhami Shankar Singh dhamishankar37@gmail .com 2
103 | Tariq Shanzay shanzayl7t@gmail.com 1
104 | Shaikh Shoaib sheikh.shoa ib59@gma il.com 1
105 | Khatri Shoaib Ahmed shoaib.ahmed@faculty .muet.edu.pk 0
106 | Shrestha Shubha shubha.shrestha@ aepc.gov.np 4
107 | Wangchuk Sonam s .wangchuk2423@drukgreen .bt 5
108 | Sah Soni sonisah206@gmail.co 0
109 | zeng Steven szeng@clasp .ngo 1
110 | Shrestha Sundar sundarshrestha0817@ gmail.com 5
111 | Paudel Sushi! erpaudelsushil@gmail .com 1
112 | All SYED syedshahrukhali76@ gmail.com 1
113 | Ali Syed Wagar wagq a raliee@gm a il.com 0
114 | Shah Syed Yasir yasir.shah @indus.ed u.pk 5
115 | Dayananda T. M. Kamal | kamaldayananda @gmail.com 2
116 | Choden Tshering tsheringchoden16@ bpc.bt 5
117 | LOGUS UDARA udaralogus@gmail.com 2
118 | Dorji Ugyen ugyendorji56505@gmail .com 5
119 | Farooq Umer umer faroog@mail .au.edu.pk 0
120 | Kavisekara Vishaka vishaka92 .ceb@gmail .com 0
121 | hassan wagar wagar.malik@prismenergy .com.pk 0
122 | Ali Waris warisgabol@gmail .com 2
123 | Khan Wasiullah wasi.npo@gmail.com 4

10| Page



mailto:rgjayawardane@gmail.com
mailto:sadia.mayo295@gmail.com
mailto:shafqatmemon@muetkhp.edu.pk
mailto:shanzay17t@gmail.com
mailto:sonisah206@gmail.co
mailto:udaralogus@gmail.com

Annexure — IV Trainers’ profiles and contact details

Conrad U. Brunner: cub@cub.ch

Conrad U. Brunner got his diploma at the ETH in Zurich in 1966 and completed a Master
degree at the University of Pennsylvania. He has been working since 1974 in energy
efficiency. He was involved in launching the Swiss Agency for Efficient Use of Energy
(S.A.F.E.) and of the international Topten program for efficient appliances. Since 2004 he has
been engaged in energy efficiency project, research and policy work in industry. He has been
an expert for the development of Ecodesign regulations of motors, pumps and fans. In 2014,
he founded together with Rita Werle and Rolf Tieben the international consultancy Impact
Energy in Zurich and is its president of the board. He is responsible for the Task International
Standards in IEA 4E Electric Motor Systems Annex. He is active in IEC TC2 motors and SC
22G converters as well in the IEC Advisory Committee of Energy Efficiency (ACEE) and
involved in a variety of national Swiss and international efficiency projects in China and India
around efficient electric motor systems.

Rolf Tieben: rolf.tieben@impact-energy.ch

In 2010 Rolf Tieben has received his diploma as a Mechatronic Engineer at the Technical
College WillhelImshaven (D). In 2012 he joined S.A.F.E., the Swiss Agency for Efficient Energy
Use, focusing on electric energy efficiency in industry. In 2014 Rolf Tieben and his colleagues
Rita Werle and Conrad U. Brunner established the company Impact Energy (www.impact-
energy.ch), of which he is a member of the board. Impact Energy is an independent
consultancy, concentrating its field of work on energy efficiency in the industry, commercial
and agricultural sectors in Switzerland, but also engaging in projects worldwide.

Hu Bo: hu.bo@topl0.cn
Hu Bo started his career by working for China Standard Certification Center in the field of

energy efficient product certification, standardization, labeling, green government
procurement and sustainable consumption and production. From November 2009, he moved
to Top10 China as technical manager until now. He took in charge of top energy efficient
products study for household appliances, office equipment and cars. His work covers testing,
standardization and market research. He started his motor work at CSC from a market
transformation project for higher efficient motor in 2007. He continues his motor work by
introducing Topmotors from Switzerland to China. He works for Topmotors Zhenjiang pilot
project from 2014. He transferred Swiss motor training facility PumpDemonstrator to China
and develop an innovative digitalized China version. He also localize Topmotors training
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materials with the support of SDC.

Teijo Karna: teijo.karna@fi.abb.com

Mr. Teijo Karna is a Product Manager at ABB Motion Service Division, Finland. He has
completed BSc in mechanical engineering. He has 25 years of experience in ABB. His areas
of expertise include Electrical Motors and Frequency Converters in different Sales, Project
and Service management roles. He also long experience in Wind power and other Renewable
energy segments.

Andrea Vezzini: andrea.vezzini@bfh.ch

Prof. Andrea Vezzini received 1996 a PhD in Electrical Engineering from ETH Zdrich,
Switzerland and successfully completed in 2002 the program for Mastering Technology
Enterprises (MTE) at IMD Lausanne. He is Professor for Industrial Power Electronics at Bern
University of Applied Sciences since 1996 and was visiting Professor at GM Advanced
Technology Centre in 2003 and Distinguished Visiting Scientist at CSIRO Australia
(Commonwealth Science and Industrial Research Organization) in 2007. Currently Prof. Dr.
Andrea Vezzini holds the position of Head of the BFH-CSEM Energy Storage Research
Center and Deputy Head of the Swiss Competence Center for Energy Research (SCCER)
Mobility. Since Beginning of 2015 he is member of the Federal Energy Research Commission
(CORE). Since 2017 he is a member of the 4E Electric Motor Systems Annex for Switzerland

Liu Ren: liuren@cnis.ac.cn

Liu Ren is an associate researcher from the China National Institute of Standardization
(CNIS). His research covers mandatory and voluntary industrial equipment energy efficiency
standards, public quality inspection projects, and national infrastructure projects. He is deeply
involved in energy management, technical consulting projects, and R&D projects supported
by national funds. He takes the lead and participates in developing more than 10 national
mandatory energy efficiency standards for industry equipment and energy monitoring and
management. He is also active in international collaboration initiatives, such as APEC EGEEC
secretary and G20 EE Hub secretary. Before joining CNIS, he worked as the China Quality
Certification Centre engineer in various subjects, including testing, reporting, research, and
certification. Liu Ren got his doctoral degree from the Beijing Institute of Technology, and he
studied as a post-doctor at Tsinghua University.

Colin Taylor: ctaylor@clasp.ngo

Colin is a Manager on the Climate team, leading impacts modeling and financial mechanisms
to support market transformation for cooling and beyond. He brings over seven years of
energy efficiency and finance experience. Prior to joining CLASP, Colin lived in Jamaica
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where he co-founded a consulting business focused on clean energy policies and projects.
He holds a B.A. in International Politics & Economics from Middlebury College and an M.A. in
International Economics and Energy, Resources, and Environment from Johns Hopkins
University’s School of Advanced International Studies. Outside of work, Colin enjoys traveling
to find the best hiking trails and camping spots.

Lokesh B.M: lokesh.b.m@in.abb.com
Mr. Lokesh BM is Vice President of R&D Hub & Engineering Manager in ABB India Ltd.
Bangalore. He has Completed BE in Electrical & Electronics Engineering from Mangalore

University. He has over all 23 Years of experience in Design & Development of 3 Phase
Induction Motors. He Started his career in Kirloskar Electric company as a management
trainee & served in Design & Engineering of 3 Phase induction motors for 6 Years. He Joined
ABB Bangalore in 2005 for new Low Voltage motor plant project & now as on date heading
R&D and Engineering team for IEC low Voltage Motors, India based in Bangalore.
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Annexure —V Technical presentations

Please refer to the SAARC Energy Centre training web portal page:
https://www.saarcenergy.org/on-line-training-on-dims-ef/
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Annexure — VI List of suggested reading materials

Please refer to the SAARC Energy Centre training web portal page:
https://www.saarcenergy.org/on-line-training-on-dims-ef/

15| Page


https://www.saarcenergy.org/on-line-training-on-dims-ef/

Annexure - VIl MCQs for trainee evaluation

Day 1:

1. Motor system consumes about % of global electricity?
a) 53%
b) 45%
c) 75%
d) 30%
Answer is: A

2. Which 3 motor systems consume most electricity?
a) Pump
b) Conveyor
c) Transport

d) Pan
e) Air compressor
f) Lift

Answer is: A, D, E

3. What is the range of IEC 60034 standards motor energy efficiency classification?

a) IEO0-IE5
b) IE1-IE5
c) IEO-IE4
d IE1-1E4
Answer is: D

4. Which international organization is responsible for motor energy efficiency?
a) ISO
b) IEC
c) ICCT
d) 3GPP
Answer is: B

5. Which belt has lowest energy efficiency?
a) Flat-Belt
b) Toothed-Belt
c) V-Belt
d) Direct transmission
Answer is: C

6. What is the rated efficiency of a 7.5 kW motor with following parameter: voltage — 400V,
current — 13.4A, power factor: 0.927?
a) 90%
b) 88%
c) 86%
d) 84%
Answer is: B

Day 2:
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1. What's the rotating speed of 4 poles motor at the input electricity of frequency 50 HZ?
a) 3000 RPM
b) 1500 RPM
c) 1000 RPM
d) 800 RPM
Answer is: B

2. The output power of pump is proportional to the? of the speed of the motor?
a) Linear
b) Square
c) Cubic
d) 4times
Answer is: C

3. What’s increasing rate of power when the rotating speed of motor increased by 4% for a
pump system?
a) 4%
b) 8%
c) 12%
d 16%
Answer is: C

4. When the flow is reduced to ZERO by the valve, will the output power of the pump be
reduced to ZERO to0?
a) Yes
b) No

Answer is A

Day 3:

1. The electricity cost takes? % of life cycle costs components for industrial electric motors
a) More than 90%
b) 80%
c) 70%
d) 60%
Answer is: A

2. A VFD makes an additional loss of about 3-4% at the nominal point but allows to control
the driven equipment over a large torque and speed range. Is this correct?
a) No
b) Yes

Answer is: B

3. The Mepsy can model all of the following except:
a) National electricity consumption reductions
b) Lifecycle cost savings for consumers
c) Peak demand reductions
d) National CO2 emissions reductions
Answer is: C
4. Which of the following is needed for conducting custom Mepsy analysis?
a) Number of manufacturers in your country
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b) Natural gas prices
c) Average annual motor electricity consumption
d) Uptake of motor replacement programs

Answer is: C
Day 4:
1. Modbus was published in which year?
a) 1975
b) 1978
c) 1979
d) 1982
Answer is: C

2. The maximum number of slave devices supported by Modbus is?
a) 240
b) 247
c) 250
d) 255
Answer is: B

3. The function code of “write single coil is™?
a) 03
b) 04
c) 05
d) 06
Answer is: C

4. The function code of “write single hold register is”?
a) 03
b) 04
c) 05
d) 06
Answer is: D

5. The function code of “read single hold register is”?
a) 03
b) 04
c) 05
d) 06
Answer is: A

Day 5:

1. What are the advantage of VFD?
a) Soft start of Induction motor
b) Precise control
c) To increase the efficiency of system
d) All of the above
Answer is: D
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2. What are type of loads?
a) Quadratic Torque
b) Constant torque
c) Constant power
d) Constant power/Torque
e) All of the above
Answer is: E

3. Example of Quadratic Load?
a) Conveyor
b) Rollers
c) Pumps & Fan
d) None of the above
Answer is: C

4. The function code of “write single hold register is”?
a) For Speed variation
b) Reduce mechanical components
c) To improve the system efficiency
d) All of the above
Answer is: D

5. The function code of “read single hold register is”?
a) Induction Motor
b) Shaded pole motor
c) Ferrite Assisted Synchronous Reluctance motor
d) None of the above

Answer is: C
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