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N�O>Q�P�1�21O>�O/>3/?��>1#O>�>%�/�1>&&P�
/>1NN�//N
N/?.�/? O�?���>��?��O>N���N�?�./�?�/>��N�/>/NN�//N/.N>��/��O/�

N1?0%1?O�>1//�O&&1>&& On-grid / Off-grid / 
Hybrid
N�O>O��/>/O���N>�O/>.>/>/�//�O��/>��N�O//>�//>.
/?�O��

2>/>1"/>�O(%�O>/?�(/>!O/>N/?/�Q�O/>'�1�N
R O/0N>�"?�!O/�
�O>�/�O/>N/?/�/>��/�N�?�N//>>./�?��/>/�O/��>/O�O�>�

)��Q�O�>%�/+!NO/1N//�O&&1>&& (N�N% PVsyst)
O�ON�/?�/�/?//>�/�>�O��>///�O��/>��/.N>�/?//>�?�
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�//�./� ³ ��>�?�>�>/�/>�
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/?/�O/.O>�?� />./>N/?.�

�/?��>�O.�/>�>�.NO��/>N�.N�. �N.�>.�/?��>�, .�>��>/�N�/>�

�/>//? O�?���>�N�/>/NN�//N //?��>/�O>�>�, />�� On-grid O/> Off-grid

�>///�O��/>��N�?�/��O� �>/�?�/>�O��, />��/�N, />�N///NN�//N

�>/.O>//�O/>�>��?�� �//��?���?�, �/>N/>�N�/�./O>�//?��>

�>/�>��?��/>��N���>O/>/>��/�N �>//>�.>., N�>��N/, N�?�//�N/O��

�>/�?��/>��O/>��./�N�?�/��O� N�>�/>��, �/?�O�N�N�?�/��O�
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�>/��./�O/> 
Monitoring

�>/N���/>��, �//��>/
�O>�>�, �>/O�O SCADA //?/ 
Monitoring App

�/>/�//�.?. �/>//O/�, N���>, />��/�N
��/��?�
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!�> ?�>�>� 1
�>/�>��?���/>��>�O���?�

!�> ?�>�>� 2
�>/�/>N/>��/>.>��>.>�, �//�/?�N�, ��./�N//�

!�> ?�>�>� 3
�>/N�?�//�N//>�N///NN�//N, N�/?�/�/?�, />��/�NN�O> Grid

!�> ?�>�>� 4
�/>N/>��/ + �>//>N�/>>/N�N>O�O�N>.�>��>/�>��?��

!�> ?�>�>� 5-6
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�>�N�N��/�1/?�0?�1
/O>�/>�/>�1�>��1>�

N�N� IEC, ��//>.�>/N���>
"0>��2/�?O/>!�> ?�>
/? workshop O/>�>/�����>�?�>/�O>�>��/>�

N1/>>�? "?O�?�R/N/?�?���>�
N/?.���.>/>/�N/>�//?��>�N/O�-�/>�N�O

�1 �1> /��>1�?��O�N Load ³ Design ³ 
Economics ³ Install
N/?.�/? O�/��>��?���/��/��>///�O��O/>�>��?��

/?�>1Q�O�/��NO/1NO/>/>N�1>>1NP�1��>1�1>�
���O�ON�/?�/�/?/�/>��?�O�OO�/>�.>/�///

N�?�//P0��? O"� PDP / AEDP / />�1�>��>1
R���>
./��/O/��?��N.�>.O/>/>�/�>�/>�?��/>N�.
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�/>N/N!�>//>0
/>./�/N���>, �N>�N���>�, �?O/?�N//>, 
N�O>�/��>/�>�N�/>/N

N!�>//>0
N�O>O��>///�O��O/>�>��?��/>�� PV 
�/��/>�/��>/ �?��O�N Load ³ SLD 
³ />��/�N ³ �>��?���/>�
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/?��?� 1: �?���>��/?��>�O.�/>�>�.NO/>�>///�O  
N ?�/��O�

�N/�N�O> (09.00-12.00)

/?/�O/ />./>N/?.�

�/?��>�O.�/>�>�.NO�N�. .�>��>/�N, �N.�>., 
N/�>.�>/�>�

/>��N�/>/NN�//NN�?�/��O� �/>N.� On-grid / Off-
grid / Hybrid

�>/N�?�//�N//>�� FTM / BTM / AC-DC 
Coupled

�N.�>. FiT / Net Metering

N�?�/�N�O/>�O/�O>/�� �>/N�?�//�N//>��

�>/�O>�/�N//� Load Profile, �/>/
�O/��>/�/?��>�

�>/N�?.��?�/��/N���> SLD O/> 3-line diagram

Workshop + Case 
study

/>N�/>>/N/>���>�N��.N
�O>//�

�N/� N>. (13.00-16.30)

/?/�O/ />./>N/?.�

�>///�O��O��//>�N///N
N�//N

�>//>�O��, orientation, 
shading loss

/>���/��>///>N�//N inverter, combiner, 
meter, controller

�>/�?�N/?/�/>��/�N N/?/�.>.N�, protection, 
grounding

�>/�O>//�O���?� .>�/�O>�>�, �>/�//��>�
�>��?��

Workshop Case Study N/?/�/>��/�N�/>�



/?��?� 2: �>1�O>�/�O/>!1>N/>�1>  �1>�

�N/�N�O> (09.00-13.00)

/?/�O/ />./>N/?.�

�>/�//�./��?���?��>��?�� />//�.>, N�>, O��, 
�>.�>�, //

�>/�O>�/���>�/>�� (�N/) �/��?��/>/�O/��>/O�ON�

�>/�O>�/��/?��>��?��/>�
N�O

Output Estimation

�>//>N�/>>/N�.�>�///N//� Load matching, Grid 
Impact

Workshop //�O��/>��N�O//?�O��
�>�N��.N�/>�

�N/� N>0 (13.00-16.30)

/?/�O/ />./>N/?.�

N�/O�// PVsyst O�OO��>//>N�/>>/N�/�/>�
�/?��>�

/>N�/>>/NN.//�.>.�/N Payback, IRR, NPV, 
LCOE

�>/�>��?��.>.N� />N�?.� /.�. + //�. �?�
N�?�./�O/�

�>/�>��?��/>��/�N .>.�>�, DC protection, 
Fire safety

Workshop N�?.�O���>//��>�O/>�?�
���/>/>�



/?��?� 3: ��0/  / �N// O>1>� / Safety
�>1��0/ 1>   (Commissioning)
�//�./��N/�N�>�/>���/>� N�?�/O/O/?��O�/N>/>���/O//O�O�>�O/>�//�.?.

�>1 Monitoring
�>/N�O��O//?/ / IoT Monitoring N�?�/�>��>/�/>.>��>.>��/�/>��/.N>��N/N�?�/�

�>1 O>1>�1?�/>1>  
Cleaning, �//�./�O��, N�/?�.�/>��/�N N�?�/.?�/>.>�>/O�O�>�O/>/?�/>�/>.>��>.>�

�/>/!//�.?01>  
N���>, �/>//O/�, ..>�O/�/O// N�?�/��/��?�/?��/>.�?�/>�N�>��>��

Workshop 01>!
�O>//�N/�>�>/�N���/> / ��./�O����� ��/?�/>�>�?�/

/?�.>��O>.�/��>//�//N�O��>/��./�/>�� �>/�>��>/�/>.>��>.>� �>/�O>/>�/?�/> O/>�/>/�//�.?. �?ON�O>/�//�>N�O�����>�?�>�/>�O/>
��./��/>//? O�N/���//?�.?�/



/>�0>�1/�?�!1>�1>P�1��>1

/N>�?�1O/0N/�  1.!�� �>/!1>N21>�

(Acting Capt. Eng. Papon Ngamprasert, Ph.D.)
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�?ON�?�./�>��O>�/>���/?��>� O/>/>./�///N���>
N��� ./>�>� O�//>../>�/ N�N� IEEE, IEEE 
PES,GENTHAI,BSA,EIT O/> SHAWPAT
�O>�>��O>��?��/>�/>�/?��>� //>�N/?.� / ./>/N��/>� / �/?��>�
O.�/>�>�.N / �>/�?��>/�/?��>�
�//�./�/>���/?��>�N���> ��.2 
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�>��11/�>�/>�>�>11>3/N>�!1>N�0

/N//N����///�>/O/>�?O�?��>�O� IEEE International 
Conferences

�O>N.�/�/�>�/>�?.O�N/�?/>�?��>�>O/>�>�>�>�>



�1>/?!> �>�N �>�>� �?2/?2 >�
�O//?/�?�/N�

�?�/: �>.N��>�>� �?./?.�>� (Mr. Dechachan Chusawat)

�O>O/�N�: �/>�>��/>/>/ (CEO) �/>/?� ..>/�/?��///N�/N>/N �O>�?� 
�/>/?� �?��/>�/>�>/N�/?�.�O�/�..>�.?/>/>�>. .>��O/�/O// O/>
�/?��>� �O>�?�

/>�>�>10>�1>

�.�/?: />./�////>�.>/�>/
�/>�>.�?.�?�/�?��>�: N��N�N/.?/?.�>
�.N�: �/>/>/�>/�>�O/>�>/�?��>/ SMEs
�.N/� (�O>/?�.>�/>): �/?��///�>/�?��>/.>��O/�/O//
�.N� (�O>/?�.>�/>N�>�/N�>/): N��N�N/.?�/?��>�O/>/?.�>N�?�/
�/>/N����/>��>��>/N�/�

�1>2��>1�N.>�/>!2>3�11/

N�?�./�>��>/�>��/>�O/>�/>�>/�O>�:

N//> (N//O�, //?/>N�?./)
.>�.��N

N/�N���>�/?��>�O.�/>�>�.N

/>��N/�O�>, �/>/N.O�
�>/�?��>/N/��>�O��.?��.?�

�?��1>�1> & />�0>�1

O/O�O>�/>�/>O/>/�//�/>N/ SMEs //>.�O>� N�N�:

Renewable Energy & Solar System Engineering1.
//�O��O/>�>��?�� Solar Cell (CADNETPRO)
���/�// Entrepreneur's Solarcell (KMU)
O�ON�/O�// PVsyst
�N>�//?�.?�/�N>�N�/>/NN�//N

�>/�?��>/�/?��>�N/��>�, �>//��O��>�, EV Charging 
System

Green Business & Sustainable Enterprise2.
/�////?�.?�/ AGRO BEYOND
�/>�>.�?.�?�/�?O�/>�/��>/�>/�>�N�/N>/N

�>/�/>N/>� Carbon Footprint (CFO/CFP)

/N//N�/��>/ Green Business (../.)
Environment & GHGs Management3.

�N>�N�/��>/�?ON�?�./�>�/�// T-VER (TGO)
/>.�>� GHGs �>/ ISO 14064-1
/>N�/>>/N�O//?/.>��O/�/O// (Net Zero)

N�O/?��>//?�//��>�/�N/.�>��?���O> N�N� �//�?��>�/?��>�
��O��O/>/�>/?�/N�/?��>�, �//�?��>��/?/O/��>�, .O>�?��>�
�/?��///O/N��>�> (NIA), .�>�?��?��>/>.>/�>���>��/>�O/>
��>�.N// (ISMED), /.N��N�N/.?�/>�//N�/O>���>/? ///
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