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TYPE OF  SOLAR SYSTEM

GROUND MOUNTED HORIZONTAL SINGLE AXIS SOLAR TRACKING SYSTEM 

GROUND MOUNTED FIXED TYPE SOLAR SYSTEM

GROUND MOUNTED DUAL AXIS SOLAR TRACKING SYSTEM 

FLOATING MOUNTED SOLAR SYSTEM (FIXED TYPE) 

ROOF TOP SOLAR SYSTEM



GROUND MOUNTED FIXED TYPE SOLER SYSTEM
GROUND MOUNTED HORIZONTAL 
SINGLE AXIS SOLAR TRACKING SYSTEM 

GROUND MOUNTED DUAL AXIS SOLAR TRACKING 
SYSTEM FLOATING MOUNTED SOLAR SYSTEM 



ROOF TOP SOLAR SYSTEM

800kW 



2.20MW SOLAR POWER PLANT GROUND MOUNTED  HORIZONTAL SINGLE AXIS SOLAR TRACKING SYSTEM
Strings Inverters 

Solar power generation Projects

1.30MW SOLAR POWER PLANT GROUND MOUNTED  HORIZONTAL SINGLE AXIS SOLAR TRACKING SYSTEM
Strings Inverters

3.30MW SOLAR POWER PLANT GROUND MOUNTED  HORIZONTAL SINGLE AXIS SOLAR TRACKING SYSTEM
with 13.761MWh BESS
Central Inverters 

4.30MW SOLAR POWER PLANT GROUND MOUNTED  HORIZONTAL SINGLE AXIS SOLAR TRACKING SYSTEM
with 13.758 MWh BESS
Strings Inverters





20MW GROUND MOUNTED SOLAR POWER PLANT







Important Points for Engineering 
(1) Geographic Location ( N, E ) 

(2) Weather condition

(3) Solar Energy Resources

(6) Install Capacity  (A C)

(4) System Voltage

(5) Capacity limitation of regional Substation.

(7) Install Capacity  (D C)

(8) Geotechnical Information

(9) Project area preparing of design requirement 

(10) Electrical Design Standards
(11) Selection of main equipment

(12)  Solar Panel arrangement
(13)  Power House



(14) Transmission Line

(15) Receiving Main Power Station

(16) Solar Control System

(17)   Testing sequences and power energizing to Box-type transformer

(19).   How to control entire Solar Power generation system

(18)    How to Synchronize Solar power generating to Grid system

(20) Bracket type selection of Photovoltaic Array depends on fixed or tracker

(21)   BESS(Battery Energy Storage System)

(24) Other System in Solar plants

(25) Implementations and Construction Process

(22) Battery Rack Container Construction Images
(23) SCADA Home screen and Monitoring Screens



Important Points for Engineering 

(1) Geographic Location ( N, E ) 

Project ( 1 ) (20  ํ 58' 39.33"N, 96  ํ 0' 45.20"E)

Project (2 ) (21  ํ 30’ 10” N, 96  ํ 14’ 56” E)

Project ( 3 )

Project ( 4 )

Tharzi Township
Myitthar Township

(20  ํ 98’ 10” N, 96  ํ 02’ 56” E)

(20  ํ 51’ 33.8” N, 96  ํ 03’ 21.04” E)



Weather Station (project 1) Weather Station (project 2 )

(2) Weather condition





Weather Status Show on SCADA system



Solar Radiation Level

Myanmar is located between latitudes 09  ํ ֹ32’N and 28  ํ 31’N
Longitudes 92  ํ 10’ E and 101  ํ 11’ E Geography

Study about annual average horizontal global radiation and
diffuse radiation of project area.

(3) Solar Energy Resources



Mountly Average Solar Radiation Level at project site(project 1)

Solar irradiation (1850.5kwh/m2 and 833kwh/m2 respectively)



Direction of irradiation



(6) Install Capacity  (A C)

(4) System Voltage

(5) Capacity limitation of regional Substation.

Design on project region’s substation requirement.

Consider on project region’s substation 

Consider on project region’s substation requirement. 

(7) Install Capacity  (D C)
Photovoltaic panel capacity (DC)

33kV

30MW

30MW

37.27MW

20MW 30MW+3 MW BESS 30MW+3 MW BESS

25.06MW 40.88MW 40.88MW



-Topography of project site is relatively
Flat(or )

Farmland (or)

Hill (or)

Others Terrain
-Altitude

(8) Geotechnical Information

Need to Support all data to designer.

Not Flat Land

Not Farmland

Included hill

Included hill, Valley and waste un‐agriculture
lands



Project 1  view before starting the project Site survey

(9) Project area preparing of design requirement 

Cutting – 133,133.93 m3 Filling – 113,085.58



Project  Site implementation



(10.1) Main design Standards and Codes (IEC standard)

(10) Electrical Design Standards







-Total install capacity on the AC( Alternative Current)
-Total Install capacity on the DC (Direct Current) depends
on Solar specification

(10.2) Electrical Primary

Project1 37.27MW/30MW = 1.24

DC install capacity(PV module) should be install about~25% more than AC capacity

Project 1 ( 30MW) Project 2 (20MW)
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Project2 25.06MW/20MW = 1.25

Project3 40.88MW/33MW = 1.24 Project4 40.88MW/33MW = 1.24



Solar Panels      (Photovoltaic Module)  (PV Module)

Types of solar panels  (Photovoltaic 
Module)    (PV Module)

Mono Crystalline Solar Panels

Poly Crystalline Solar Panels

Thin Film 
Solar Panels

Bifacial monocrystalline silicon PV module  27

(11) Selection of main equipment



(11.1) PV Module selection Bifacial photovoltaic Module ( Bifacial Solar Panel)





Solar Panels Record photos 



Data of Solar panels of four projects

Project  Produc
t Name

Wat
t 
(W)

Open 
circuit 
Volt 
(Voc)

Voltage 
at 
Pmax 
(Vmax)

Curren
t at 
Pmax  
(Imp)

Short 
circuit 
current 
(Isc)

Maximu
m System 
Voltage 
(V) dc

Total Qty Unit 
generation
milKWh

Install DC 
watt  
(MW)

Project ( 1 )
(30MW)

Trina 445 49.3 41.1 10.75 11.32 1500 83752 66 37.27

Project (2 )
(20MW)

Trina 545 49.3 37.9 17.2 18.0 1500 45980 45 25.06

Project ( 3 )
(33MW)

Longi 550 49.8 41.95 13.12 13.99 1500 74340 74 40.887

Project ( 4 )
(33MW)

Longi 550 49.8 41.95 13.12 13.99 1500 74340 74 40.887







Solar Panel Life

3. 30% more efficiency than one sided solar panel.

1. Photovoltalic Panel are bifacial solar panel, it is not one face solar panel. 
2. Back side of solar panel also produce energy by reflected radiation from ground.

Advantages of bifacial solar panel



Power generation Estimate for 1 ~ 10 years

Year

Estimated

Contracted Capacity
Estimated Contractor Energy

Indicative MWAC Net Year Output

(MWh)

Permissible lower

limit of annual

generation 80%

Maximum Power

Generation 105%

(MWh)

1 30 70248 56198 73760

2 30 68803 55042 72243

3 30 68475 54780 71899

4 30 68148 54518 71555

5 30 67820 54256 71211

6 30 67493 53994 70868

7 30 67166 53733 70524

8 30 66838 53471 70180

9 30 66511 53209 69836

10 30 66183 52947 69493

Power generation Estimate



Year

Estimated

Contracted Capacity
Estimated Contractor Energy

Indicative MWAC Net Year Output

(MWh)

Permissible lower

limit of annual

generation 80%

Maximum Power

Generation 105%

(MWh)

11 30 65856 52685 69149

12 30 65529 52423 68805

13 30 65201 52161 68461

14 30 64874 51899 68117

15 30 64546 51637 67774

16 30 64219 51375 67430

17 30 63891 51113 67086

18 30 63564 50851 66742

19 30 63237 50589 66398

20 30 62909 50327 66055

Power generation Estimate for 11 ~ 20 years



Type of Inverters 

String Inverters 

Central Inverters 

Project 1

Project 3

String Inverters Project 2

String Inverters Project 4

11.2 Inverter Selection



String Inverters  Central Inverters 

Capacity 250 ~ 330 KW 1100 KW

Max input Voltage 1500V DC 1500V DC

Output AC Voltage 800V 630V

DC working Voltage 600~1300V DC(1500) 900~1300V DC(1500)

11.2 Inverter Selection



Technical points of Inverters

Note that

Inverter input Voltage = 1500 V DC (Never accept exceed 1500V)

The solar panel string voltage must be less than 1500V(29 x 41.1 = 1191.9V)
(29 x 49.3 = 1429.7 V)

In practically the peak working voltage will be reached to 1350 V DC and it is greater than (29 x 41.1 = 1191.9V)

So that quantity of panel selection must calculated with open circuit voltage (29 x 49.3 = 1429.7 V) 

Sungrow String Inverter Capacity =250kW ( if power factor 1 )
Sungrow String Inverter Capacity = 250kW = (Power factor 1 )
Sungrow Central Inverter Capacity =1100kW = (Power factor 1)
Hwawei String Inverter capacity   = 330kW = (Power factor 1)

Present project reference1  250kW x 126 inverters  = 31500kW = 31.5MW say           30 MW

Present project reference 2 250kW x91 inverters = 22750kW = 22.75MW say 20 MW

Inverter output AC voltage =800V AC
Inverter output AC voltage= 800V AC

Present project reference3  1100kW x30 inverters = 33000 kW = 33MW say   30MW + ( 13.761MWh BESS)

Present project reference4  330kW x110 inverters = 36300 kW = 36.3MW Say 30MW + ( 13.758MWh BESS)

Central Inverter OutputVoltage = 630V AC
Inverter output AC voltage =800V AC



Equipment different on type of Inverters 

String Inverters Project ( 1 )

String 
Inverters

Box Type 
Transformer

DC AC AC

Combiner 
Box

Box Type 
Transformer

C/W 
Central 
Inverters

DC DC AC

Central Inverters Project ( 3  )



Inverter output AC voltages & Grid System Voltage

Project1

Solar 
DC voltage

Inverter output 
AC Voltage

Step up
Grid system 
AC Voltage

Step down 
For Charging
AC Voltage

Dc/DC Converter
&

Battery DC Voltage

600~1300 V 800 V 800 V/ 33kV Not Include
BESS

Not Include
BESS

Project2 600~1300 V 800 V 800 V/ 33kV Not Include
BESS

Not Include
BESS

Project3 900~1300 V 630 V 630 V/ 33kV 33kV/550 V 1025/ 1025~1500V

Charger
AC/DC

Power Conversion System

550V/1025 V

Project4 600~1300 V 800 V 800 V/ 33kV 33kV/800 V 1025/ 1025~1500V800V/1025 V



Record photos of INVERTER

Strings Inverters Central Inverters



Inverters Operation & Monitoring



Combiner  Box

If install Central Inverters



COMBINER BOX

● A combiner box in a central inverter PV system serves
as a connection point for multiple strings of solar
panels.

● It combines the output from these strings into a single
DC input that goes into the central inverter for
conversion into AC electricity.

● It also have overcurrent protection devices like fuses
and DC circuit breakers for safety.

Specification
• Maximum system voltage: 1500V
• Maximum no of DC input strings: 20
• Maximum input current per string: 

11/13/15.5*/18.5(A)
• Maximum continuous output current: 

220/280/310*/370(A)



A DC fuse holder and fuse

B Grounding point, for equipotential connection

C RS485 communication terminal

D Monitoring panel

E Load switch/ Circuit breaker

F SPD

G DC output wiring terminal

H Copper bar and wiring hole

I DC PLC communication module

INSIDE VIEW OFCOMBINER BOX







11.3 Box Type Transformer
Prefabricated substation

Accordance with Tender Requirement
Local Main receiving substation that have connected with Grid
is 33kV voltage system.

High Tension side of solar plant = 33kV

Electrical Design requirement

-How to boosted(Step Up) to local power system Voltage



Project (1) Project ( 2 )
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Voltage ratio 0.8‐0.8/33± 2.5%KV



Double Split
Type ‐ S11 – 6300kVA 
33kV(33+/‐ 8 x 1.25%)/0.8/0.8kV

Box ‐ type Transformer Feature

225kW(250kVA) 
3Phase Inverter x 13nos for 

primary winding 1
800V

225kW(250kVA) 
3Phase Inverter x 12nos for 

primary winding 2
800V

800V cubical

33kV cubical

250x13=3250kVA
800V

250x12=3000kVA
800V

33kV
6250kVA

-Box typed Transformer setups and Switchgear arrangement



Where do we get the electrical supply for control 
devices inside the Box ‐ type Transformer

Where do we get the electrical supply for control 
devices inside the Box ‐ type Transformer



Box-type transformer Design

Central Inverter together 
with Box-Type Transformer



Box transformer Monitoring



Ground mounted single axis solar tracking system

(12)  Solar Panel arrangement
Tracker System 



Purlin(Panel support)

Solar Tracker End support view

U bolt to fix 
Purlin(Panel support)

Square torque tube

Damper (Hydraulic type)

Bearing Seat

Bearing Pedestal

GI Column post



Slewing Drive 
(Dual shaft worn Gear)

Slewing Drive 
24V DC motor

Torque tube connector

Drive column post

PV module

RoLa wire less antenna
(NCU)

TCU(Tracker control unit)



Drive unit control box

Antenna for remote 
control

LoRA Wi Fi

24V DC 
Power for 
drive motor
300‐600V 
/32V
DC/DC 

converter

DC switch for 
Motor 

Tracking motor drive control box wiring and program configuration.



a) Independent row by row trackers.
b) It is stable, Simple, Best cost structure.
c) Specially designed D-Tube and easy to install.
d) LoRa-wireless communication, it is long range, low power consumption.
e) String powered with backup li-ion battery. (Charged by Solar power Y Termination

300-600/32 solar charge controller)
f) Strong wind resistance capability. 
g) The tracking technology uses geographic latitude, longitude, and time as the main

parameters and astronomical algorithms. ( Individual tracking program configuration)

h) To avoid shadow occlusion between PV arrays, backtracking technology is provided. 

The advantages  of Horizontal single axis tracker system.

1. This projects are using HORIZONTAL SINGLE AXIS TRACKER (HSAT)
system in Myanmar with advance control systems and equipments. 

Advantages of trackings system are:-

2 We can get more power production even the same capacity rather than fixed type system.





Horizontal single axis tracker  Control system.



Power House Construction & Installation

(13)  Power House



Previous Project Update Project

(13.1) Electrical Primary( 33kV Switchgears)



Previous Update
(13-2)  Electrical secondary( Station power low voltage & control panels)



(13.3)   SVG (Static Var Generator)

Capacitor Bank 
Container Inductance SVG Install capacity

20% of Install capacity

Project 2    (5MVar)

Project 3    (6MVar)

Project 4    (6MVar)

Capacitor Bank 
Container



SVG (Static Var Generator) Control system.



(14) Transmission Line

Twin Bundle Single Circuit

Single Bundle Double Circuit



(15) Receiving Main Power Station



Switchgear yard arrangement at Receiving Grid Power Station



(16.1) Operation and monitoring

(16) Solar Control System



16.2Basic concept of Solar power Generating System

Solar Panels Array

Solar Panels Array

Solar Panels Array

Solar Panels Array

Solar Panels Array

Solar Panels Array

Solar Panels Array

Solar Panels Array

INVERTERS

INVERTERS

INVERTERS

INVERTERS

DC = 1500V max DC to AC 800V

800 V to 33kV
Connected 
with Grid

TRANSFORMER



Main Grid Substation
230/33kVPV Panel

DC cable

Inverter AC 
Low Voltage 

Cable

Box 
Transformer

HT Cable

33kV 
switchgear

36kV Cable

33kV 
transmission 

line

O/H Line
36kV Cable

36kV Cable

Control and communication 

16.2 Basic concept of Solar power Generating System with images



Thapyaywa
230/33kV

36kV 
switchgear

Antena for 
remote 
operation

DC Power
Switching

RS 485 Control cable 
or

Power line 
Communication

AC
Power

Switching
800V

AC
Power

Switching
33kV

AC
Power

Switching
33kV

AC
Power

Switching
33kV

DC power  Route

Operation & monitoring cable Route

Server Monitor

Fibre
control 
cable

Fibre
control 
cable

AC power  Route

16.3 Tracking & power generation Control System



Thapyaywa
230/33kV

36kV 
switchgea

r

36kV 
switchgea

r

EnergizedEnergized

800V Ready 
at low Voltage 
Compertment

800V Ready
at low Voltage 
Compertment

Energized

800V Ready 
at low Voltage 
Compertment

Energized

800V Ready 
at low Voltage 
Compertment

Energized

800V Ready
at low Voltage 
Compertment

1 2

3 45

17   Testing sequences and power energizing to Box-type transformer



Thapyaywa
230/33kV

36kV 
switchgea

r

36kV 
switchgea

r

{(PV 29nos/ string ) x 23 Strings} for 1 Inverter

DC switches
4 nos at buttom of 

Inverter

800V AC switches
To connect 
Inverter

Output voltage

DC switches
4 nos at buttom of 

Inverter

800V AC switches
To connect 
Inverter

Output voltage

14 Inverters /1primary coil, 
Max 28 Inverters for 2 Primary coils.
Present 250kW x(13+12)= 6250kW 

18.    How to Synchronize Solar power generating to Grid system



Communication Architecture

19.   How to control entire Solar Power generation system



Communication System installation at work site

Optical Fiber 
Terminal 

Box

Optical Fiber 
Terminal 

Box

Optical Fiber 
Terminal 

Box

Optical Fiber 
Terminal 

Box

Optical Fiber 
Terminal 

Box Optical Fiber 
Terminal 

Box

Box Type 
transformer 5

Box Type 
transformer 4

Box Type 
transformer 3

Box Type 
transformer 2

Box Type 
transformer1

Main Control 
Station of Solar 

Plant

12 C Single Mode armored Optical fiber Cable

Monitoring 
& Control 
Device

FO jumper 
wire Monitoring 

& Control 
Device

Monitoring 
& Control 
Device

Monitoring 
& Control 
Device

Monitoring 
& Control 
Device

Server and 
PLC, SCADA
Control unit

FO jumper 
wire

FO jumper 
wire

FO jumper 
wire

FO jumper 
wire

FO jumper 
wire



Solar Operation and Monitoring System

Optical Fiber 
Terminal 

Box

Box Type transformer 

Monitoring 
& Control 
Device

FO jumper 
wire

Inverter 
Communication 

Box1

Network 
Cable

Power Supply 
Cord

Support
Communication 

Box1 . 1

Support
Communication 

Box1 . 2

RS 485

Support
Controller 

1

Support
Controller 

2

Support
Controller 

2

Support
Controller 

2

Support
Controller 

2

Support
Controller 

N

Support
Controller 

1

Support
Controller 

1

Support
Controller 

1

Support
Controller 

5

LV busbar of Box Type 
transformer
(Substation)

PLC 
coupling 
Signal PL

C 
01 PL
C 

02

PLC coupling 
Signal 1……13
RS 485 IN –OUT

series

PLC coupling 
Signal 

14……25
RS 485 IN –
OUT Series

To monitor of Solar panel tracking and protect 
to PV panels caused by wind speed with 
wireless Control

Power Line 
Communication 

(PLC)



Power Line Communication(PLC)
and LoRA wi fi system 

Tracker configuration 
link cable



h) Wind resistance of column base structure design

I) Short absorber for to maintain during turning movement

j) Stronger support column for 24V DC drive gear motor fixing

k) Do not forget detail accessories of solar panel supporting structure such as achor bolts , nuts &washer, bearing rings & 
brackets, solar panel supporting bars, panel fixing brackets, bolts & nuts, washers,..etc.

Important Points for Tracking material installation 

L) Total support structure’s Earth Quick resistance

(20) Bracket type selection of Photovoltaic Array depends on fixed or tracker



Function of solar Tracking system

According to the local longitude, latitude and time, solar tracking system developed the tracker control box.

The program automatically calculates the sun’s motion trajectory and the location of the azimuth Angle and
Angle at the time.

In the tracking stage, the system automatically issues instructions according to the tracking range

Controls the operation of the motor actuator, and adjusts the tracking Angle every period of time

So that the PV module is always aligned with the current position of the sun.

The System enters the phase of anti-shadow tracking to avoid the shadow occlusion of the bracket, when
the solar altitude Angle is low.
The tracker communication box is to collect the data of all the control boxes, send it to the background
server, ad send the control instructions of the background server to all the control boxes.

At the same time the communication box collects meteorological information such as wind speed, snow
thickness and radiation, automatically determines back weather and issue warning instructions to all
control boxes

So that the control box can push the motor and support to make corresponding actions to avoid bad
weather.

The communication box also incorporates the intelligent algorithms to increase the generation of
photovoltaic panel



Solar Tracker Control Position

Wind Protection NSP  14m/sCPE  16m/s GSE  14m/s

Snow Protection
West  120

Night Drop

CPE  120 NSP 90

Operation East 150 West 150

Earth Quake     8



21‐1 How  to Charge Solar power to storage batteries and discharging to Grid system

(21)   BESS(Battery Energy Storage System)



Over view of SCADA control system of PPC,EMS, BESS

Power Plant Control

Energy Management System

Battery Energy Storage System



33kV/800V
Power Converter system 
200kW (34)Sets
800V/ 500~ 1500V

DC/DC Converters(42sets)
500~1500/500V~1500max

Battery 
containersGrid 

AC / DC

21.2   Battery Energy Storage System Charging & Discharging

DC / DC BatteriesAC / AC 
Step Down

Battery Energy Storage System Charging & Discharging Control Mode

Peak Shaving
Schedule
Fluctuation
Manual

Can Select operation requirement

To improve 
DC power 
quality



Peak Shaving setting



Peak Shaving setting



Power Conversion System (PCS) control in BESS

Power conversion system AC to DC and DC to AC



Converter Monitoring unit (DC/DC converter) monitoring



2.032MW
h

2.032MW
h

1.354MW
h

2.032MW
h

2.032MW
h

2.032MW
h

2.032MW
h

Total Battery storage capacity = (2.032x6 +1.354 x1)

6.8 MVA33k
V

800 
V

800 
V

Power Converter system 
200kW (34)Sets

DC/DC Converters(42 sets)

DC (LV) Panel box(7 Sets)

Battery containers

Battery type = LFP

1 Cell = 280Ah, 3.2V 
=896Wh1 pack = 0.896 x18= 16.128kWh

1 Rack =16.128 x 21= 338.688kWh
1 Container = 338.688 x 6 = 2.032MWh Total Battery working capacity = 13.546 MWh

DOD = 
88.5%

Energy Storage System Project 4



Function of DC/DC Converter and
LFP Batteries Container

Battery Cell  = 280Ah, 3.2V

Battery 1 Cell Power = 280 x 3.2 = 896 Wh= 0.896 kWh

Series of Batteries for 1 Pack=0. 896kWh x 64 =  57.344 kWh ( 3.2 V x 64 = 204.8 V)

Energy Storage for 1 Rack =(57.344 kWh x 5 = 286.72 kWh  (204.8 x 5 = 1024 V) (One Container)

Single container 8 rack Energy storage = 286.72 x 8 =2293.76 kWh = 2.293 MWh

Energy Storage System of 1 Transformer = 2293.76 x 2= 4587.53 kWh = 4.587 MWh
3 transformer 

System
13.761MWh

LBS (Load  Break Switch)

DC‐DC converter

DC Voltage Range = 500 ~ 1500 V max

Step Up

Batteries Containers

DOD 87%

Project 3



2

1 3

4

5
1 2 3

SVG
Station 

Transforme
r

To Grid

Transmission Line to Grid substationDay Time

Combiner box

Solars

Power Unit
Central Converter

Transformer 
HT Cabinet

33kV Bus

33kV under 
ground cable

Combiner 
box

Solars

Combiner 
box

Solars

Power 
Converter
Transform

er 
HT Cabinet

Power 
Converter
Transform

er 
HT Cabinet

Bi 
direction

al 
Inverter DC/DC converter

Batteries Batteries
Batteries

Combiner 
box

Combiner 
box

Combiner 
box

33kVto550V

DC 1300V

21.3   Concept of Solar power generation , Connected to Grid,
battery charging and discharging 
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1 3

4

5

1 2 3

SVG
Station 

Transforme
r

To Grid

Transmission Line to Grid substation
Night Time

DC/DC converter

Batteries Batteries Batteries

2.75MW
33kV/550V

Bi‐
Directional 
Inverters
AC to DC
& DC to AC

3.2 V x 64= 204.8 V/  204.8V X 5 =  1024 V(1324V)(1500V max)



Main Single Line Diagram of Solar Power Plant
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Battery status overview on SCADA Screen



Battery status overview

SOC = State of Charge( %) DOD = Dead Of Discharge(%) SOH = State of Health (%)



In lithium iron phosphate (LFP) batteries, internal resistance tends to increase over time as the battery 
ages. This increase in internal resistance is due to various factors, including the degradation of electrode 
materials, the formation of solid electrolyte interphase (SEI) layers, and the accumulation of side 
reaction products within the cell.

Internal Resistance Comparison: New vs. Old LFP Batteries
1.New LFP Battery:

1. Lower Internal Resistance: A new LFP battery typically exhibits low internal resistance because its 
electrodes are in pristine condition, and there is minimal buildup of degradation products. This low 
resistance enables efficient charge and discharge cycles with minimal energy loss.

2.Old LFP Battery:
1. Higher Internal Resistance: As an LFP battery ages, the internal resistance increases. This is due to 

several factors such as:
1. Electrode Degradation: Over time, the active materials in the electrodes may degrade, 

leading to reduced conductivity and higher resistance.
2. SEI Layer Formation: The SEI layer on the anode grows thicker with each charge‐discharge 

cycle, which increases resistance.
3. Electrolyte Degradation: The electrolyte can degrade, reducing its ionic conductivity.
4. Mechanical Stress and Fatigue: Repeated cycling can cause mechanical stress and fatigue, 

leading to microcracks in the electrodes and current collectors, further increasing resistance.

Battery condition ask to ChatGPT



Implications of Increased Internal Resistance
•Reduced Performance: Higher internal resistance in an old LFP battery leads to reduced 
power output and slower charging times. It can also cause more heat generation during 
operation, which can further accelerate degradation.
•Efficiency Loss: Increased resistance means that more energy is lost as heat during 
charging and discharging, reducing the overall efficiency of the battery.
•Capacity Fade: Alongside increased internal resistance, the battery’s capacity may also 
fade, meaning it can hold less charge over time.
Measurement of Internal Resistance
Internal resistance can be measured using techniques such as Electrochemical Impedance 
Spectroscopy (EIS) or by applying a known current and measuring the voltage drop. 
Regular monitoring of internal resistance is crucial for understanding the health and 
performance of the battery over its lifecycle.
Conclusion
The internal resistance of an old LFP battery is greater than that of a new LFP battery due 
to the various forms of degradation that occur over time. This increased resistance 
negatively impacts the battery's performance, efficiency, and longevity.



The internal resistance of a new lithium iron phosphate (LFP) battery can vary 
depending on the specific design, quality, and manufacturer of the battery. However, for 
high‐quality new LFP batteries, the internal resistance is typically in the range of:

Internal Resistance for New LFP Batteries
•Typical Range: 1 to 5 milliohms per ampere‐hour (mΩ/Ah)
Detailed Breakdown
1.High‐Quality New LFP Batteries:

1. Internal Resistance: Around 1 to 3 mΩ/Ah
2. Example: For a 50 Ah battery, this translates to an internal resistance of 

approximately 50 to 150 milliohms.
2.Standard New LFP Batteries:

1. Internal Resistance: Around 3 to 5 mΩ/Ah
2. Example: For a 100 Ah battery, this would be about 300 to 500 milliohms.



Factors Influencing Internal Resistance
1.Battery Design: Different manufacturers may use various materials and construction 
techniques, leading to differences in internal resistance.
2.Quality of Materials: Higher quality materials typically result in lower internal resistance.
3.Capacity and Configuration: The internal resistance is often lower in larger capacity cells 
due to the higher current‐carrying capabilities.
Practical Implications
•Efficiency: Lower internal resistance in new batteries ensures higher efficiency with less 
energy lost as heat.
•Performance: Batteries with lower internal resistance can deliver higher power outputs and 
support faster charging rates.
Example Manufacturers and Specifications
•A123 Systems: Known for producing LFP batteries with very low internal resistance, often in 
the lower end of the 1‐3 mΩ/Ah range.
•BYD and CATL: Other leading manufacturers also producing high‐quality LFP batteries with 
competitive internal resistance values.

D1
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A
C D

C

8.25MW

1.375MW Inverter x 2 =2.75MW

DC Volt  = 1300 – 1500 V
AC Volt  = 550V, 50 Hz

2.75MW, 33kV/550V Transformer

8.25MW

3 Sets

3 Sets

DC/DC converter = 16 sets
48 sets

3 Sets

LFP container 8 Nos
(Lithium Ferrous Phosphate)
Battery
2.293MWh x2 = 4.586 MWh

13.758 
MWh

3 Sets

Energy Storage Equipment



Concept of Charging & Discharging

33kV Bus

Day Time Function Night Time Function

Primary 33kV

Secondary 550 V

Secondary 33kV

Primary 550 V

A
C D

C

A
C D

C

From Solar Farm

To Grid

2.75 MW



A
C D

C

A
C D

C

550V (AC)Day Time Function Night Time Function

Function of AC/DC Equipment

1.375 MW 1.375 MW

AC  550V

Rectifier

1300 ‐1500 V (DC)

AC 550V

INVERTER

1300 ‐1500 V (DC)

Bi Directional Inverters

Project 3

1300 ‐1500 
V/1300~ 1500V 

(DC/DC) 
converters

1300 ‐1500 
V/1300~ 1500V 

(DC/DC) 
converters

LFP battery 
container

LFP battery 
container



Transformer Capacity = 6.6 MW, 
33/0.8 -0.8kV 

Total String for 1 Transformer = 531 String

Maximum connected String for 1 Inverter = 28 Strings

Nos of Inverters that connected with 24 Strings = 21 Nos

Nos of Inverters that connected with 27 Strings = 1 No

Inverter Capacity = 300 kW

Inverter Quantity = 22 sets

Polysilicon bifacial solar module 550Wp

5 Sets 33 MW

5 Sets 110 set

33 MW

5 Sets 74340 NosTotal Nos of Polysilicon bifacial solar module 550Wp = 531X 28 = 14868 Nos

Single line diagram of 1 BoxTransformer

DC Power = 74340 x 550Wp

40.887MW



(22) Battery Rack Container Construction 
Images



Battery Pack assembly



Container 6�လံǽး�အတကွလ်Ȃပ်စစသ်ိǽေလǺာငစ်ွမ်းအား; 2.293 MWh x 6 =  13.758 MWh�

Battery cell တခǽစီ၏� capacity ǳǺင့�်ဗိǽအ့ား�� �;280Ah, 3.2V
Battery Cell တခǽ၏သိǽေလǺာငလ်Ȃပ်စစ်စမွ်းအား�( 280 x 3.2  = 896 Wh )   = 0.896 kWh�

Battery cell  64 ခǽကိǽ��1 Packing ထǽပ်ထားသည့�်��လȂပ်စစ်စမွ်းအား�
<0.896 kwh x 64) ����=57.344kWh
1 pack Voltage (3.2 Vx 64 nos series) ����= 204.8V�

Battery pack  5 ခǽကိǽ��1 Rack တပ်ဆငထ်ားသည့�်��လȂပ်စစ်စမွ်းအား�
<57.344 kwh x 5) =286.72kWh
1 rack Voltage (204.8 Vx 5 nos series) = 1024V�

Container�တလံǽးလȂင�်8 racks ပါǹǺိƱပီး�စǽစǽေပါငး်�လȂပ်စစ်သိǽေလǺာငစ်မွ်အားမǺာ;�2.293MWh
(286.72x 8 racKs= 2293.76kWh = 2.293MWh)�

Container 1�လံǽး�အတကွလ်Ȃပ်စစသ်ိǽေလǺာငစ်ွမ်းအား Project 3



Front view of battery container



Internal view of battery container



Internal view of battery container 
with full battery packs



Battery pack cooling system



Cell temperature different ≤  2.5  ํ C
System service life is increased by 2 years



Cell temperature different ≤  2.5  ํ C
System service life is increased by 2 years



Intelligently adjust the power consumed 
for thermal management and reduce 
energy loss by 30%











• Liquid Cooling 
System Chamber • Battery Racks • DC/DC 

Converters

• DC Cable Termination panel

• Battery Racks



(23) SCADA Home screen and Monitoring Screens



Views of  SCADA Control Systems 

Main menu status



Box type transformer Status



Solar String Status



String Inverters Status



Alarm Status



Fire Protection System, Fire Alarm system
CCTV and security System
Station Communication (OPGW)
Protection Relay System

(24) Other System in Solar plants



(25) Implementations and Construction Process



1. Consider of land Area requirement

2. Organization and Resources collection

3. Site clearing , Survey

4. Access road construction to site

5. Soil Testing 

6. Enviromental Management Plan(EMP)

7. Construction Plans and Schedules.

8. Design Drawing Study and Implementation.

9. Grading earth work, Drilling, pile foundations, construction

10. Drainage and Fence construction

11. Material Delivery and Receiving

12. Solar PV panel support columns , tracker motor and brackets installation

13. Solar panels (photovoltatic (PV)) installation and allignment test

14. 33kV Overhead Line and OPGW  Construction and installation from Solar plant to main Grid Power



15. Grid Power Station and receiving site switchyard installation and testing

16. Combine grounding system for entire solar plant area and LA system

17. AC (LT, HT) , DC, Communication cable laying

18. Inverters & Box typed transformers installation

19. Cables & wires testing and Terminations

20. High Voltage panels, control and monitoring system installation and wire connection.

21. Central control inside the power House.

22. Final testing of new transmission line and float charge test.

23. Individual final inspection and testing by supplier expert.

24. Power connecting with Grid

25. Combine test with both supplier and power authority inspectors

26.Conbine COC Test (Contracted Operation Charactoristics)

27. Operation and Training

28. Problems and Solving

29. Regular maintenance

30. General Study



Consider of Land Area Requirement

Basically land requirement for PV panel = 1kW/ 6 m2

Consider for row by row space for 1 MW = 1.5x 2 = 3 Acre

For 1MW requirement is 6000 m2 = about 1.5 Acre

Consider for Access road, Fence, Parameter road, Site inspection
road, Space for Inverters, space for Box type transformer,
Drainage system, Fire protection space inside the fences , staff
quarters and plant offices; etc added 1.5 Acre

For 1MW solar plant = 4 ~ 4.5 acre

For Thapyaywa 30MW = 4.5 x 30 = 135 Acre (Present land 133.4 Acre)

For Taung Taw Gwin 20MW = 4 x 20 = 80 Acre (Present land 80 Acre)



Particular Project 1 Project 2 Project3 Project 4

Project Capacity 30MW 20MW 30MW
13.758MWh 

(BESS)

30MW
13.761MWh 

(BESS)

Land use 133.5 Acre 80 Acre 115 acre 115 acre

For 1MW 4.45 4.0 Acre 4 acre 4 acre

Solar farm area Requirement



Solar farm area



1.Site cleanning, Survey



2. Organization and Resources collection

ROYAL VICTORY ENGINEERING SERVICES CO., LTD

Total Vehicle and Machinery (493) units.



New generation Human Resources 
of

Solar Power Energy



TOTAL MANPOWER‐ 550

A TOTAL OF ( 60 ) VEHICLES 

AND 

MACHINERIES

MANPOWER AND 
MACHINERIES 

Manpower and Machinery at site



Filling - 113,085.58 m3

3. Site cleaning, Survey

Site cleaning
Before Project Start

Solar farm area



4. Access road to project construction site

Acess Road to Project Site



Acess Road to Project site



Inspection Roads of Solar Projects



5. Soil testing

Strength Parameter

Cross Section Profile and Layout Plan of Bore Holes

Atterberg Limit test
Drilling

Core Sample



Soil test Report



Public consultation meeting 
held on 7.1.2021 at 
MyoGyiKone Village.

Air Quality Monitoring On‐site Water Quality 
Measurement and Water 

Sampling

Noise Level Monitoring 
at Source and Receptor 

Questions, Comments and Suggestions from the Attendees

6. Enviromental Management Plan(EMP)



7. Construction Plans and Schedules.



8. Design Drawing Study and Implementation.
ELECTRICAL DRAWING LIST

1. Electrical Main Equipment List

2. Overview PV Plant

3. 33kV Power Distribution device wiring and layout

4. Grounding X’mer wiring and layout

5. 400V Power single line diagram

6. Cable laying and Fire protection in Switchyard Area

7. PV Module Installation and Wire diagram

8. Principle and Installation drawing of string inverter

9. Box Transformer diagram

10. Cable layout of PV area

11. The lightning protection and earthing

12. List of power cable

13. Lighting of Switchyard

14. Electrical diagram of 33kV expansion of Thapyaywa station

CIVIL DRAWING LIST

1. Box transformer foundation construction drawing.

2. Grounding and Station Transformer foundation    

construction drawing.

3. Construction drawing of Tracker foundation.

4. Distribution room structure construction drawing.



Supporting Facility Works At 30MW Thapyaywa & 20MW Taungtawgwin Solar 
(1) Project Area Fencing (Thapyaywa & Taungtawgwin)
(2) Site Inspection Road (Thapyaywa & Taungtawgwin)
(3) Construction of Bridge Myogyi Main Canal (1) (Taungtawgwin)
(4) Drainage System

a. Intake Structure (Thapyaywa)
b. 7 Opening Box Culvert (Thapyaywa)
c. 7 Opening Pipe Culvert (Thapyaywa)
d. Side Drain of Inspection Road (Taungtawgwin)
e. Main Drain Work (Thapyaywa)
f. Outlet Gate Structure (Taungtawgwin)
g. Retaining Wall Between Panel Blocks (Taungtawgwin)

Local Design Drawing for Projects



Schedule : 12,518 nos.

Drilling (depth- 2.5 m, 2.2 m) Concreting

Footing Levelling

In accordance with the designed requirement, it’s mainly emphasized-measure on Leveling.
It’s being implemented to withstand the earthquake magnitude scale – 8 Target days - 60 days

Drilling, Concreting, Footing Processing Days 50 
Days

Rebar & formwork

9. Grading earth work, Drilling, pile foundations, construction



Type Quantity Schedule (pcs.) Finished�(pcs.) Balance�(pcs.) Progress (%)

1V58 / 10 set 10 x 58 580 580 ‐ 100

1V87 / 956 set 956 x 87 83,172 83,172 - 100

Total Quantity (PV Module) 83,752 83,752 - 100%

Spacing of tracker supporting column



Solar Module supporting columns inside the water drainage canel



Footing

In accordance with the designed requirement, it’s mainly emphasized‐measure on Leveling.

It’s being implemented to withstand the earthquake magnitude scale – 8

Rebar & formwork



Drainage System Implementation Work Fence Installation Work (Length 18,248 ft.)

10  Drainage and Fence Construction



Project (1 )



153

Iron Mesh Fencing(Project 1)

Iron Mesh Fencing(Project 2)

Project  Area fencing Work



154

30MW project

Inspection Road in the Project Area

20MW Project



Drainage System Pipe Culvert(7 Openings)

155



Drainage System inside Solar field



Water flow during construction period



158

Project ( 2 )Construction of Bridge Across Myogyi
Main Canal(1)



Project ( 1 )Drainage Intake

159



11  Material Delivery and Receiving



Facing difficulties because of epidemic Covid ‐19 



Material Receiving at Thapyaywa project site



LOGISTIC OF IMPORT MATERIALS OF TAUNG TAW GWIN PROJECT

Early March 2022 in China, many provinces and cities stopped production of factories, and logistics were interrupted due to
happen a sudden and severe epidemic (including the factories that’s produced the equipment for our Taungdawgwin project).

As the result, the production of equipment was inability to complete as planned and it cannot also shipped the equipment
already completed production from Shanghai port in time due to the closure of Shanghai.

Lead to delay in delivery and affect on-site construction period, due to the domestic epidemic prevention and control
measures and there is the time uncertainty from transportation between provinces to customs declaration at ports.

Unloading at Chin Shwe Haw Unloading at Taung Daw Gwin
Project Site

Kunlon Bridge Crossing

Cross‐Chin Shwe Haw Border

Particular Quantity

Nos. of Container (Estimate) 134 Nos.

Arrived at Chin Shwe Haw 75 Nos.

Arrived at Project Site 39 Nos.
Transport by railway (from 

Shanghai to Linchan)



Box-Type Transformer Arrival on Site



HORIZON SINGLE AXIS TRACKING BRACKET

Solar Tracking System ‐ 966 set

Tracker/Bracket involves motor drive system which automatically rotate backward and forward in
accordance with the sun’s position by control-setting.

12  Solar (PV) panel support columns, Tracker motor and Bracket Installation





Type Quantity Schedule 
(pcs.)

Finished�
(pcs.)

Balance�
(pcs.)

Progre
ss (%)

1V58 / 10 
set 10 x 58 580 580 ‐ 100

1V87 / 956 
set 956 x 87 83,172 83,172 - 100

Total Quantity (PV 
Module) 83,752 83,752 - 100%

1 V 58��

1 V 87

In solar installation, it involves 10 Lines of 1V/58 which is PV panels 58 pcs in one line and 
956 lines of 1V87 which is PV panel 87 pcs in one line as per project designed.

13 Solar (PV) panels Installation



Total Length of 3.91 Miles

ACSR 605MCM, Single bundle, double Circuit

Projected Timeline 60 Days of Works

Completed Within 35 DAYS

14  33kV Overhead Line and OPGW  Construction and installation
from Solar plant to main Grid Power



Record photo of 33kV overhead Transmission Line

Project (1 )



Record photo of 33kV overhead Transmission Line

Project ( 2 )



Foundation (Switch Bay)

15.  Grid Power Station and receiving site switchyard installation and Testing

Finished (Switch Bay) at 
Receiving Grid Substation

Project 2 Main Power station(Grid)



16.  Combine grounding system for 
entire solar plant area and LA System

Project (2 )

Solar field



Grounding conductor Installation Work

Earthing Connection Installation Work

Earthing Installation Work

Lightning pole  Installation

Record photos of Grounding  Installation works



Lightning Pole Installation



16.Earthing & Lightning Protection Design

Grounding conductor Installation Work



Power House Compound
Connected with 

PV field 
grounding

Connected with 
PV field 

grounding

Power House compound grounding Design



Total Height of Lightning 
Arrester Pole = 30meter

Lightning 
Arrester 
Detail 
Design



17.  AC (HT, LT), DC  Cable laying works Specification of Cables
PV to  Inverter 1 x 4 mm 2 - DC Cable

Inverter to Box Transformer 

1.8/3kV, 3 x 150 mm 2

1.8/3kV, 3 x 185 mm 2 - AC Medium Voltage

1.8/3kV, 3 x 240 mm 2

Box Transformer to Sub-Station

26/35kV, 3 x 120 mm 2

26/35kV, 3 x 150 mm 2 - AC High Voltage 

26/35kV, 3 x 240 mm 2

Sub-Station

0.6/1kV, 4 x 6 mm 2

0.6/1kV, 4 x 10 mm 2

0.6/1kV, 3 x 25 mm 2 + 1 x 16 mm2 -AC Low Volatge

0.6/1kV, 3 x 185 mm 2 + 1 x 95 mm2

0.6/1kV, 3 x 50 mm 2 + 1 x 25 mm2

Note! 
LT side voltage is 800 V .



Inverter Side PV Cable Termination 
Work

Y Termination Work

Communication Box Cable installation and 
Piping Laying Work

PVC pipe Installation Work for PV Cable 
Supporting

DC cable Installation



DC cable Installation



Cable trenches for Cable 
laying works

AC cable laying Work

cable supporting Work

Box transformer 
underground pipe water 

proof mud Installation Work

AC cable Installation



Under ground conduit provision works



Thapyaywa Switch bay

2

1

3

4

5

HT Cable Laying

Under ground cable

Overhead Line



Cable Laying works



18. Inverters & Box typed transformers installation

Inverter Installation



Box-Typed Transformer Foundation work

Note that Need to check Pipe sleeves position (Civil foundation drawing and Electrical drawing)



Box – Type Transformer Placing and Installation

Prefabrication of suitable lifting attachment to avoid unnecessary damages.



Box – Type Transformer unloading from transporter

22.6 tons



19.Cables & wires testing and Terminations



20. High Voltage panels, control and monitoring system panels installation 

and wire connection.



Raise floor inside Power House

Control Panel Layouts to quick placing 



Control and Power Cables  Supporting System
And 

Termination works



21.Central control inside Power House



33kV Switchgear inside Power House



Control panels inside Power House



Control panels inside Power House













Monitoring of PV generation KWH Records



Box transformer Status



DC System Status



Configuration of row by row Tracking Control Boxes



OPGW Cable combines the functions 
of grounding and communications

Station and box transformer communication 
joining

22.Final testing of new transmission line and float charge test.



23.Individual final inspection and testing by supplier expert.



24. Power connecting with Grid



SVG (Static Var Generator)

SVG (Static Var Generator) is the modern solution for power factor correction.

SVG is a power electronics-based device connected in parallel with the load that
requires harmonics mitigation.



25. Combine test with both supplier and power authority inspectors

Power Station HT 
Switch gear panel 

testing



26.Conbine COC Test 
(Contracted Operation Charactoristics)



I. Contracted Operating Characteristics(CoC) test

1. Active power capability 

2.Minimum generation 

3, Reactive power capability

3.1 Leading 0.95 in POI at 1.0 p.u. ( Point of Interest) (per unit)

3.2Lagging 0,95 in POI at 1.0 p.u

4.Loading/De-loading rate

5. Start up and Shutdown Time

1. Start- up from all the plant switch off

       2. Start-up from power and inverter transformers already energized

3. Shut-down

COC Test procedures



II. Net Capacity Test

1. Two consecutive days test result

2. Attachment (Maximum Active Power Export, Data log)

III. Reliability Test

a).Day#1 Test

1. Inverter Communication Test

2. PLC Communication Test

3. Power Analyzer Communication Test

4. SCADA Communication Test

5. Operation mode Test

5.1 Active Power Curtailment at AGC

5.2 Ramp Rate Control at AGC

5.3 On Demand Q at Logger

5.4 Power Factor Control at Logger

COC Test procedures



b).Day#2 Test

1. Inverter Communication Test

2. PLC Communication Test

3. Power Analyzer Communication Test

4. SCADA Communication Test

5. Operation mode Test

5.1 Active Power Curtailment at AGC (Automatic Generating Control)

5.2 Ramp Rate Control at AGC

5.3 On Demand Q at Logger

5.4 Power Factor Control at Logger

5.5 Reactive Power limitation as a function of Active Power

COC Test procedures



9:40hr

24.17 MW





















27. Operation
and 

Training



Operation Control Centre(Thapyaywa)



Operation Control Centre (Taung Taw Gwin)



Duty Engineers



Energy Meters
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Operation Energy Meters



MONTHLY POWER GENERATION & PPA ENERGY 

Sr. no Month PPA Energy Sent out Energy % of PPA Remark

For Year 2022,

1 January 6,214,000 5,709,440 92%

2 February 5,658,000 6,042,240 107%

3 March 6,565,000 5,974,410 91%

4 April 6,162,000 6,564,920 107%

5 May 6,514,000 6,475,270 99%

6 June 6,037,000 6,121,990 101%

7 July 5,700,000 6,221,960 109%

8 August 4,854,000 5,672,120 117%

9 September 5,438,000 5,280,990 97%

10 October 5,791,000 6,083,360 105%

11 November 5,730,000 5,641,930 98%

12 December 5,934,000 4,795,050 81%

Total 70,597,000 70,583,680 100%



Comparison status of
Fix- Type and Tracker -Type

Tracking system is 30% more production than Fixed-type solar system 
And 
Peak Sun Hour of Fix Type solar is a range of 4 ~ 5.75 Hr

In Practically found that =    8.035/6.265 =  1.28  ( Mean 28% more)

Solar Tracking System is 28% more efficiency than Fixed-Type Solar System 

Fix Type solar system’s average per day Peak Sun Hour         =   6.265 Hr

Tracking Type solar system’s average per day Peak Sun Hour =   8.035 Hr

( Search From Web- Site)

Analyze on practical

We can confirm: 



This training is intended for professional technicians who are responsible for the 
installation, operation, and maintenance of MV grid-connected inverters. The 
professional technician is required to meet the following requirements:

Know electronic, electrical wiring, and mechanical expertise, and be familiar with 
electrical and mechanical schematics.

Should be familiar with the composition and working principles of the PV system and 
its front- and rear-level equipment.

Have received professional traiIing related to the installation and commissioning of 
electrical equipment.

Be able to quickly respond to hazards or emergencies that occur during installation 
and commissioning.

Be familiar with the relevant standards and specifications of the country/region 
where the project is located.

Training



Training



Training



Training







Meeting with Local Fire Fighting Authority



28) Problems and Solving

INVERTER OVERHEATING

BOX_TRABSFORMER BUSBAR CUBICLE
OVERHEATING



Problems of Inverter overheating



Possible causes of Inverter overheating
1. Electronic components are come out heat by itself while it is running with 
full function operation.

2. Temperature sensor that built in electronic circuits compartment has 
reached to setpoint temperature (about 40 ံC) cooling fan start  running to cool 
down for electronic compartment.

3. But the cooling air can not enough cool down to internal electronic circuit boards 
with built in aluminium heat -sink. Then air exhaust as a hot air about 70 ံC. It 
can become overheat caused by cooling fan clogged with dust.

4. Long time operation, internal electronic circuits are raising more temperature 
and become overheat an may be  burnt the inverter.

5. Inverter have included protection itself by de-rating mode when internal 
temperature reach 65 ံ C 



Supplier Instruction



Solving the Problems
Request Supplier’ advise.

Cleaning the  inverter cooling fan 
regular checking and cleaning

Construct additional roof on 
inverter to protect direct sunlight. 

Discuss with designer to place 
inverter orientation because 
direct sunlight on inverter front 
face is more hot. 



Overheat inside the busbar Chamber



BOX_TRASFORMER BUSBAR CUBICLE OVERHEATING

Main causes of busbar chamber is  loosing bolt and nuts at busbar joints 

Termination Joints

Not enough cooling fan and exhaust fan.

Orientation of transformer position.

Checking the suitable size of busbar.



Orientation Of Box type Transformer placing .

HT 
Compartmen

t

Transformer 
Compartmen

t

LT(400V) 
Compartmen

t

Natural Air 
Inlet 

direction

Hot Air 
Outlet

Correct position of  Placing

HT 
Compartmen

t

Transformer 
Compartmen

t

LT(400V) 
Compartmen

t

Natural Air Inlet 
direction

Incorrect position of  Placing

Transformer cooling type is ONAN 
and

it can cool down by natural air flow

Air can not flow 
pass through to 
Transformer



Solving Problems

Re-tiding of all joint after permission from supplier

Add Cooling and Exhaust fan with adequate size.

For the  next project pre checking and tide bolts and nuts before 
start operation.



29. Regular maintenance



Inverter Checking & Cleaning                                  

Solar Tracking function checking                                 

Box Transformer Checking                    



PV Modules Cleaning                                    Mowing Grass Between Solar Rows 

Solar Panel Cleaning



(30) General Study 



What is the different between this 2 photo’s appearance.?

Before Cleaning of 
solar panels

After Cleaning of 
solar panels



Study of Solar Panel Cleaning work

After Cleaning
Before Cleaning

TAUNG TAW GWIN



TAUNG TAW GWIN



TAUNG TAW GWIN



TAUNG TAW GWIN



THAPYAYWA



Creation of Solar Panel 
Cleaning Tools



Heavy

Can not cleaning Long Time

Motor is 24V DC , Supply is 230V AC
By using AC to DC adaptor
Water Bowser are followed behind



Modify to Single Brush

Provided DC power from Batteries.

Created Water bucket and 
water spray pump instead of 
water bowser.



Creating of  Thread brush with 
compressed air for day time 
cleaning 



Creating of  Thread brush with blower air for day time cleaning 



Care must be taken

Mowing Grass Between Solar Rows                         Solar Panel may crack due to mowing machine.

Solar panel cleaning with water at the day time
(Power Generation Time)

Inverter may automatically shutdown by changes  
resistance of solar panel if  water leakage into 
panel.

Every connection joint must be re-tiding 
after energizing 

Connection joint can loose cause by electric 
maganetizing effect (Become overheat)

Take glove while checking solar panel 
and string connected wires

DC voltage is about 1500V, danger for electrical 
Hazards

Wait about 15 minutes when prepare to 
do maintenance of INVERTERs 

Capacitance voltage will remain on electronic 
circuit cards

Bird dropping can become hot spot of 
solar Module

Daily checking and cleaning

Periodic cleaning  of solar modules
Dirty solar panel can reduce power generation



5. Zero Carbon emission.

1. Location of this area is good irradiation from Sunlight in Myanmar.

2 We can use land from waste un‐agriculture to become valuable. 

3. These power plant are the Green & Clean Power Plants

4. Support to the development of that region and job opportunity for the
people of that township.

Benefits of Solar Power





BEFORE
30MW solar power Plant

AFTER



BEFORE 20MW solar power plant

AFTER



Yesterday

Today



Yesterday

Today



Control Room Primary Electrical(33KV  Secondary Electrical
Supply power(AC,DC) & 

Control Panels)

eries containers

wer Converters

p Transformers



Opening Ceremony Project 2



Site Visit and advised of  Myanmar Engineering Council 
members and 

Federation of  Myanmar Engineering Society.



New two projects site visit



Solar power Plant Site Study Engineering Group



Donated the construction of school and provided lighting to the village of Myo Gyi Gone

Donated 45 Lakhs for Htam Kan Village Lighting 

Corporate Social Responsibility(CSR)



Records of New Solar power generating plant 
with BESS (2) project



Solar power generating plants Status
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အြခားစကǸ်ံǽ



အြခားစကǸ်ံǽ

အြခားစကǸ်ံǽ

အြခားစကǸ်ံǽ

အြခားစကǸ်ံǽ



အြခားစကǸ်ံǽ

အြခားစကǸ်ံǽ

အြခားစကǸ်ံǽ

အြခားစကǸ်ံǽ

Solar power generating plants Status



Q & A
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