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Main materials requirement for Rooftop Solar system

Solar Charge Controller

Inverters

Batteries

Circuit Breakers, Protected devices and Connection 
cables & wires and accessories

Solar Panels      (Photovoltaic Module)  (PV Module)



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  







Passivated Emitter and Real Cell (PERC) Solar Panel



Comparison of types of solar panels on cost, Efficiency & Appearance



Solar Charge Controller

PWM solar charge controller
( Pulse Width Modulation)

MPPT Solar Charge controller
(Maximum Power Point Tracking)

Solar Charge Controller



Inverters Normal Inverters

Inverter battery is charged with DC charger power by normal AC power from home and Convert 
from DC to AC by Inverter, produced output 230 AC to use home electric utilities such as, 
lightings and powers.

Inverter

+_

230V, AC input

Battery 
Charging

230V, AC Output 

230V, AC Output still supply when 
input AC power is failure.Inverter

+_
230V, AC Output 



OFF Grid Solar 
Inverters

Inverter battery is charged by Sun’s 
radiation.
Solar panel output Voltage  charge to 
battery with built in solar charged 
controller and convert DC to AC by 
Inverter.

Inverter

+_
Battery 
Charging

230V, AC Output 

Day Time AC power can use the 
whole Sunshine time.

Night Time AC  power can  use 
depend on battery’s Storage capacity.





Hybrid Solar Inverters 
Inverter battery is charged by Sun’s radiation.
Solar panel output Voltage  charge to battery with 
built in solar charged controller as well as convert 
DC to AC by Inverter.
If Sun radiation is not enough to charge battery or 
the night time battery can charged by built in battery 
charger with home power.

Inverter

+_
Battery 
Charging

230V, AC Output 

Day Time AC power can use the whole day.
Night Time AC  power can  use depend on 
battery’s Storage power if Grid power 
failure time.

230V, AC input

Solar





ON Grid Solar Inverters (Single Phase) 

Inverter

230V, AC

Solar
No use battery

Inverter will produce with reference voltage of 
Grid power. No output if No Grid power 



ON Grid Solar Inverters (Single Phase) 

Inverter will produce with reference voltage of Grid power. No output if No Grid power 



ON Grid Solar Inverters (Three Phase)

Load Load Load

From 
Grid 

Power

Inverter will produce with reference voltage of Grid power.
No output if No Grid power 



Which is better on-grid or off-grid solar system?
Especially for residential houses, on –grid solar systems 
are good in that they do not require bulky and costly 
battery storage solutions, and you will also need fewer 
solar panels than you would if you were on an off-grid 
system- due to no need for producing extra power when 
there is no sunlight.
It is possible for stable power supply countries.
Solar power is installed just for energy saving.

For our country, necessary to install Hybrid 
solar system with energy storage batteries.



When solar panels are connected in series.

Bypass diodes should be used in each parallel 
connected branches.

Notice points when solar panels installation  



Bypass 
Diode

Output

Cell 1 Cell 2 Cell 3

Cell connection in solar module



Bypass 
Diode

Bypass 
Diode

Bypass 
Diode
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When solar panels are connected in parallel, 

Blocking diodes should be used in each parallel 
connected branches.

Notice points when solar panels installation  



Two series solar panels in 
parallels

Blocking 
Diodes

Bypass 
Diodes



+

‐

Current flow of Solar Panel and Inverter connection

B
ypass D

iode

Blocking 
Diode



Bypass diodes can be installed in the module 
junction box or integrated into the module itself.

While physically  similar to blocking diodes, bypass 
diodes are wired in parallel with the solar cell or panel, 
which is in contrast to series- connected blocking diodes.

Thus even when a panel is faulty, the bypass diode still 
makes the whole solar system run and produce electricity 
at a lower rate

The bypass diodes should be installed in parallel to the 
panel.



Blocking 
Diode

Bypass 
Diodes  1

Bypass 
Diodes  2

Bypass 
Diodes  3

Bypass 
Diodes  4

Solar panel 1 Solar panel 2 Solar panel 3 Solar panel 4

Solar panels series 1 circuits installation diagram



Blocking Diode 2

Bypass Diodes  
1

Bypass 
Diodes  2

Bypass 
Diodes  3

Bypass 
Diodes  4

Solar panel 1 Solar panel 2 Solar panel 3 Solar panel 4

Bypass 
Diodes  5

Bypass 
Diodes  6

Bypass 
Diodes  7

Bypass 
Diodes  8

Solar 
panel 5

Solar 
panel 6

Solar 
panel 7

Solar 
panel 8

Blocking Diode 1

To Batteries bank AC Output

Solar panels series and parallel 2 circuits installation diagram





Bypass Diode

Bypass Diode

Bypass Diode

14V 7 V 14V
35V

( ‐‐ ) connector ( + ) connector

Schottky 
barrier Diodes

One of the primary 
advantages of using a 
Schottky diode over a 
regular diode is its Low 
forward voltage drop.



Why do we need Bypass Diodes in solar panels?

Bypass Diodes allow the current 
from the sunlight cells to go around 
“bypass” the shaded cells preventing 
the “hot spot” from occurring.

Why do we need Blocking Diodes in solar panels?

Blocking Diodes is incorporated 
into the circuit to prevent the battery 
from discharging back into the solar 
array at night when the load is being 
supplied from the battery store.

ဆလိာြပားများေပတငွ် ငကေ်ချးေကာင့် ၄ငး်အြခားအညစ် 
အေကးေကာင့၄်ငး် ေနရာကကွ ် ပီး အရိပ်ြဖစ်ေပလင ်
ယငး်ေနရာ၌ Hot Spot ြဖစ်ေပလာတတသ်ည ်ထအိခါ ဆလိာ
လ ပ်စီးေကာငး်က ိBypass Diodes မ ြဖတစ်ီးေစ ြခငး်ြဖင့်
ဆလိာြပားပျကစ်ီးမကကိာကယွေ်ပးသည်

Blocking Diodes တတဆ်ငပ်ါ ိြခငး်သည ်ညအခါ ဘကထ်ရီမ
တနး်ဆကဆ်လိာြပားများဘကသ်ိ ့ လပ်စစ် ြပနမ်စီးေစရန ်
ကာကယွမ်အေနြဖင့တ်တဆ်ငထ်ားြခငး်ြဖစ်သည။်



SOLAR CHARGE 
CONTROLLERS



PWM solar charge controller        ( Pulse Width Modulation)

Can charge to 12V battery
and 
24V battery( 12V Battery 2 Nos series

Solar panel output Voltage( Charge 
controller Input Voltage) is Limit 50V)

Solar panel capacity is limit
12 V battery system Inverter , Solar 
panel capacity is limit 130 W.
24V battery system inverter, soar 
panel capacity is limit 260W



The PWM solar charge controller is a DC to DC 
converter for solar power system.

It receives voltage from the solar panels and converts 
it to charge battery only limited level.

Input DC voltage  range = 50V DC

Output DC voltage can charge for 12 V battery
24V battery

PWM controllers provide a cost-effective and reliable solution for small systems.



Can charge to 12V /24V/36V/48V

Input charging current = 60A

Maximum PV output (or) Charge 
controller input Voltage is limit 
160 Vmax

MPPT Solar Charge Controller
Maximum Power Point Tracking

P=VI P=12x 60= 720 P=24x 60= 1440



The MPPT solar charge controller is a DC to DC 
converter for solar power system.

It receives voltage from the solar panels and converts 
it to charge battery at a more appropriate level.

Input DC voltage wide range = 160V DC or More

Output DC voltage can charge for 12 V battery
24V battery
36V battery
48 V battery
etc:.

MPPT controllers offer higher efficiency, faster charging times, and 
increase energy harvest, making them suitable for larger solar systems



Various Types of 
Solar Charge Controller



Inverters



Various Type of Solar Inverters
In Myanmar Market



Various Type of Solar Inverters



Wave Form Of Output 
Alternating Current(AC)

Pure Sine Wave

Square Sine Wave

Modify Sine Wave





Square Sine Wave







Square 
Wave

Sine 
Wave

Modify
Sine 
Wave
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Pure Sine wave Inverters Use for

Motors

Medical Equipment

Modify Sine Waves

Rectifier Equipment

Power By DC adaptors

Lighting

Use for



High Frequency Inverter 
and Low Frequency 

Inverter



Normal Inverter photo



Normal Inverter display when Grid power OK



Normal Inverter display when Grid power Failure



High Frequency 
Inverter

Low Frequency 
Inverter

Electronic Type Transformer Type









High Frequency Inverter









Low Frequency Inverter



Different between High Frequency Inverter & Low frequency Inverter

High Frequency Inverter Low frequency Inverter
Small transformer use Big transformer use
Light weight Heavy weight
Primary Capacitance power Store 
and Mosfet transister as Switch

Transformer base Inverter

Complicated Design
Simple Design

Cheap Costly

Can operate 150% power level for a 
small fraction of a second.

Peak power level up to 
200%  for several seconds

Low –frequency inverter have the advantage over High-frequency 
inverters in two fields: peak power capacity, and reliability.
Low –frequency inverters are designed to deal with higher power 
spikes for longer periods of time than High-frequency inverters.



Protection System of Inverters



Important things in inverter
Is it Pure Sine Wave?

Is there include Battery Voltage Manage system?(BMS)

Is there include Battery Charge and Discharge current and 
protect battery for extend battery life?

Selection of Low-frequency Inverter or High- frequency 
Inverter.



8. AC/DC Surge protection

8 Kinds of Protection Function of Solar Inverters

1. Reverse Polarity Protection
2. Anti-islanding Protection (Shut down inverter if grid      

power failure on grid system.)
3. Insulation Resistance Detection
4. Residual  Current Monitoring

5. Output Overcurrent Protection

6. Output Short Circuit Protection6. Output Short Circuit Protection

7. Input Over Voltage Protection (Solar DC volt)



INVERTER OUTPUT

INVERTER OUTPUT

INVERTER SPECIFICATION (Sample)



SOLAR CHARGER AND AC CHARGER



PHYSICAL

ENVIRONMENT



DC Surge protectors

DC Circuit Breakers



Connection diagram of 
solar systems



DC 
surge 
protecti
on 
Device  

DC 
Isolator

Solar Panels

Inverter

Grid 
Power

AC 
Surge 
Protecto
r

AC 
Isolator

A
C 
C
B

D
C 
C
B

D
C 
C
B

Battery bank

Auto Transfer 
Switch

SOLAR POWER 
LOADS

HYBRID INVERTER ON GRID/OFF 
GRID

Other Normal power loads

A
C 
C
B



MP
PT

HYBRID INVERTER ON Grid/OFF 
Grid

Solar Panels

Solar Charge 
Controller

Storage Batteries

Invert
er

Supply to Electrical 
Loads in the day 

time and night time

If storage battery power is not 
enough for night time, generator 
power can supply to home utility 

power as well as charge to 
battery.



DC combiner 
box

DC distribution 
box

DC Surge Protector 
Device

DC Isolators

‐
~

Inverte
r

AC distribution 
box

AC Circuit 
Breaker

AC Surge 
protector

KWH
meter

KWH
meter

Grid 
Power

Grid power 
Main 

Switch

Load 
Distribution 

Box

Solar Panels

On Grid Solar 
System

Blocking 
Diodes



AC TO 
DC 

Rectifier

AC   IN
(220 -
240V)

Automati
c 

Changeov
er Switch

PV
MODULE

Battery
Charger

SMART
OUTPU

T
UNIT

Battery
Bank

USB 5V
&

12V 
output

LDR 
based
Output

INVERT
ER

(DC TO 
AC 

Convert)

Working Flow Diagrams of Hybrid Solar 
Inverter

Normal Condition working 
flow

Power failure Condition 
working flow

Loads



Combiner Box

DC Ground 
Fault 

Interrupter

MPPT
Charge 
controll

er

INVERTE
R

D
C A

C

AC 
Outp
ut

Batterie
s

Battery 
SwitchDC 

Isolator

Distributi
on Box

N

L

MPPT

OFF Grid Solar System Require Materials , devices and accessories

Solar Panels

Quantity & connection should be calculate 
depends on , Consumer loads, Inverter capacity, 

Battery voltage &AH

Blocking 
Diodes



OFF Grid Solar System



Solar Specification

Open Volt = 49.3 V 
DC

Working Max Volt= 41.1 
V DC

Working Current = 10.75 
A

Short Circuit Current = 
11.32A

Maximum Power = 445 
Wp

+

-
41.1V MPPT

41.1 x 10.75 =441.825 W

Battery

24 V

441.825/24 =18.4 A

Maximum Input V =160 V
Maximum Current = 60 A
Charge to 12/24/36/48 V

Considering of Solar panel requirement 
depends on Solar charge controller



Solar Specification

Open Volt = 49.3 V 
DC

Working Max Volt= 41.1 
V DC

Working Current = 10.75 
A

Short Circuit Current = 
11.32A

Maximum Power = 445 
Wp

+

-

82.2V MPPT

82.2V x 10.75 =883.65 W

Battery

24 V

883.65/24 =36.8A

Maximum Input V =160 V
Maximum Current = 60 A
Charge to 12/24/36/48 V



Solar Specification

Open Volt = 49.3 V 
DC

Working Max Volt= 41.1 
V DC

Working Current = 10.75 
A

Short Circuit Current = 
11.32A

Maximum Power = 445 
Wp

+

-

123.3
V

MPPT

123.3V x 10.75 
=1325.5W

Battery

24 V

1325.5/24 =55.3A

Maximum Input V 
=160 V
Maximum Current = 
60 A
Charge to 
12/24/36/48 V

In solar module connection side Voltage is limited if we add next 1 
solar  panel.
Also  battery side current is limited for 24 V inverter system.



V V V

V V V

Inverter input Voltage = V+V =2V

Inverter input Current = IT = IA+IB+IC

Consideration for Solar Quantity and Connection  



Solar Specification

Open Volt = 49.3 V 
DC

Working Max Volt= 41.1 
V DC

Working Current = 10.75 
A

Short Circuit Current = 
11.32A

Maximum Power = 445 
Wp

+

-

123.3V MPPT

123.3V x 21.5 =2650.95W

Battery

48 V

2650.95/48 =55.3A

Maximum Input V =160 V
Maximum Current = 60 A
Charge to 12/24/36/48 V

This MPPT charge controller is limit for 48V x 60A= 2880 W solar system

10.75
A

10.75
A

IT   =  10.75 +10.75 = 21.5A



1) Power surge protector
Power surge protectors are divided into DC and AC. What are the differences 
between AC surge protectors and DC surge protectors?
Surge protective suppliers tell you that

The biggest difference between the AC and DC systems is the 
frequency.

The 50Hz cycle change of the AC system forms three important nodes 
of zero, positive peak, and negative peak (peak valley), which makes the SPD 
take turns in the positive and negative directions.

Under the voltage of the positive peak or negative peak, plus the 
amplitude of positive and negative peak voltage, the cycle time is symmetrical, 
so that the positive and negative electrons in the SPD chip are also arranged 
equally and are in a relatively stable state.



The DC system has no frequency, and its comprehensive impedance lacks the last two 
items of the above formula (only the internal resistance and line resistance of the power supply itself), 
so the internal resistance of the DC system is lower than that of the AC system. 

The advantage of low DC internal resistance is high efficiency, and the disadvantage is The 
reason is that once the short circuit occurs, the discharge current will be very large, and because there 
is no zero-crossing feature, it is difficult to cut off, which can easily cause a fire accident, and this kind 
of fire is difficult to control, and the energy in it is often exhausted before it is turned off.

Therefore, in the power supply system, the price of DC surge protectors, DC circuit 
breakers, and DC relays is higher than that of similar products in the AC system, which is also due to 
the difficulty of DC breaking, high production process and technical requirements, and high cost.

Surge protective supplier tells you the difference between AC surge protectors and DC 
surge protectors. In addition to the higher, more stable, and more uniform heat generation of the chip, 
the design of the disconnection mechanism of the DC surge protector is very important, and the 
disconnection mechanism is required to respond more quickly and the disconnection distance is 
larger. 

Not only is it required to be able to drive the disengagement mechanism to act under a 
small amount of heat, but also the creepage distance must be large enough to reduce the risk of 
accidents. In a word, the DC surge protector is required to operate before the chip breaks down, so as 
to ensure that the DC SPD does not catch fire. 

However, due to the limited internal space of the SPD, how to design the detachment 
mechanism is a test of the technical strength of a surge protector manufacturer.
.



(2) Signal surge protector
Because the electromagnetic interference (EMI) generated by the 

communication equipment has a certain impact on the surrounding environment, 
the surrounding electronic equipment cannot work normally.
The signal surge protector is a device used to suppress various transient over-
voltages and pulses. It is mainly used in power supply systems of electric power, 
railway, aviation, transportation, and other systems and computer information 
system equipment.
How Signal Surge Protectors Work

The surge protector supplier will tell you that when there is a high-
frequency peak pulse current passing through the input terminal (such as the 
moment of a lightning strike in the mains power grid), a large-amplitude impulse 
current Ip (Input Pulse Impedance) will be generated in the input circuit. ), this 
current will enter the constant current diode VDD2 (Current Detector Diode) after 
stepping down through the isolation transformer for absorption, filtering, 
amplification, and shaping, and then provide a stable DC voltage source Ie
(Induction Power) to the load.
To sum up, the difference between AC surge protectors and DC surge protectors 
is quite large and cannot be used universally.



BATTERIES



Inverter Capacity and battery usage

Up to 1000 VA inverter use with 12 V battery

1000VA to3000VA or(3000W) inverter use with 24V battery

5000 VA or 5000W(3kW)inverter use with 48V battery



Batteries
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What type of batteries are use for solar power storage?

There are four main types of batteries  used to store solar energy:-

Lithium-ion batteries

What type of batteries is best for at home solar?

Lead-Acid,
Lithium-ion,
Flow batteries,
Nickel cadmium

Lithium Nickel Manganese Cobalt Oxide (NMC)

Lithium ion Phosphate (LFP)

Lithium Ion Phosphate 4 (LiFePo4)



What is AGM Battery type?



Positive and 
negative 

stamped grids 
Patented

stamped grids 
Technology for   
produce strong
efficiency grids 

for
High 

performance  



What factors are important to choose battery.

Please consider following factors

Rechargeability

Energy 
density

Power density

Shelf life
Safety
Form factor

Cost

flexibility

Energy density is the amount of energy a battery contains 
compared to its weight or size.

သက္တမ္းခံႏိုင္မွဳ
အႏၱရာယ္ကာကြယ္မွဳ

ေစ်းႏွဳန္း

ေျပာင္းလဲသံုးစြဲႏုိင္မွဳ ဝန္အားေတာင့္ခံႏိုင္မွဳ

အရြယ္အစား ပံုစံ အခ်ိဳးက်မွဳ

အားသြင္းႏိုင္မွဳ အၾကိမ္

Energy density is the measure of how much energy a battery 
contains in proportion  to its weight .

Power density is the measure of power output per unit. (Current 
Availability)



>>>>>> COMPARISON <<<<<<
300‐350 Cycle 6000
3‐5 years Design Life 10 years

20 degree C Operating 
Temperature

10 – 50 degree 
C

Harmful Environment friendly



What batteries are good DOD ?

Most lead-acid batteries experience significantly reduce 
cycle life if they are discharged below 50%DOD.

LiFePO4 batteries can be continually discharged to 100% 
DOD and there is no long-term effect. However, we 
recommend you only discharge down to 80% to maintain 
battery life.

DOD = Depth Of Discharging

Understanding the DOD of battery?



Re
ch

ar
gi

ng
 C

yc
le

s

Depth of 
discharging

Battery 
သက္တမ္းတိုမယ္

Battery 
အားကုန္ေအာင္သံုးရင္

အ
ား
သ
ြင္း
ႏိုင္
သ
ည့္
အ
ၾကိ
မ္ေ
ရ
ေလွ

်ာ့က
်ျပီ
း

Battery အားကုန္ေအာင္သံုးရင္

အားသြင္းႏိုင္သည့္ အၾကိမ္ေရ ေလွ်ာ့က်ျပီး

Battery သက္တမ္းတိုမယ္



Cycling your battery 
in this zone will 

ensure  reasonable 
life expectancy

(50%  - 100%)

Occasionally dropping 
into this zone is OK 

but is not 
recommended. 

Repeated discharge 
to these levels will 
shorten battery Life

( 20%   - 0%)

Reading taken via Voltmeter after resting 
for more than 2 hrs(I.e. no charging or 

discharging)

State of 
Charge
(SoC)

12V Comments

100% 12.70

95% 12.60

90% 12.5

80% 12.42

70% 12.32

60% 12.2

50% 12.06

40% 11.9

30% 11.75

20% 11.58

10% 11.31

Below 
10%
DEAD

10.5 or 
Less

100%     =    12.7 V

90%     =    12.5 V
80%     =    12.42 V
70%     =    12.32 V
60%     =    12. 2 V
50%     =    12.06 V
40%     =    11.90 V
30%     =    11.75 V
20%     =    11.58 V
10%     =    11.31 V
Below 10%     =    

10.5 V

Permanent damage 
will occur

(10% Below)

95%     =    12.6 V

Suggestion of 
discharge and 
charge of Lead 
Acid Battery



If you used Lead- Acid battery >90% DoD
< 10% SoC

Battery will  permanently damage

Notice



State of Charge
( SoC)



What is 50 DoD in 12 V battery?

For example, 50% DoD means that half of the energy in the battery has 
been used 80% DoD means that 80% of the energy has been discharged

So the battery now holds only 20% of its full capacity.

How do you calculate DoD from SoC?

Soc is usually expressed as percentage(0% =empty, 100% = full)

An alternative from of the same measure is the depth of discharge(DoD)
Calculated as 100-SoC (100% = empty, 0% = full)

What does 100% DoD means?
This means that if the battery is drained fully, the depth of discharge is 100%

On the other hand, if the battery is fully charged, the DoD is 0%



State of Charge (S0C) of Battery

Battery SoC: SoC is the level of charge of an electric battery 
relative to its capacity.
The unit of SoC are percentage points (0% = empty; 100% = full)

The SoC is the ratio of charge stored (μ (t)) in the battery to 
the nominal capacity (μn). 

The SoC can be defined as :

SoC(t) = μ (t)/ μn x 100%



SoCDoD
0%

0%   

10%

10%

20%

20%

30%

30%

40%

40%
50% 50%
60%

60%

70%

70%

80%

80%

90%

90%

100%

100%



Tutorial
A 12 V battery with capacity of 500Ah is at 80% SoC.
Find the charge stored and energy delivered to be load.

Solution
Given
SoC  = 80%         V = 12V   

Capacity (μn ) = 500Ah
Ans (i)  Charge stored at 80% SoC  [μ (t)]
μ(t) = μn x SoC/100  = 500 x (80/100) = 500 x 0.8 = 400 Ah
Ans (ii)  Power being delivered to load = 400 Ah x 12 V

= 4800 watt-hour
4.8 kWh

Un = ဘကထ်ရီေပ ေရးထားသည့ ်Ah
SoC = ဘကထ်ရီတငွသ်ေိလာငထ်ား 
သည့အ်ား    
         ရာခိင် န်းU(t)= ဘကထ်ရီတငွသ်ေိလာငထ်ား သည့ ်
အား  
        က ိ ြဖင့တ်ကွခ်ျကြ်ပြခငး်

မတခ်ျက်
ဘကထ်ရီတငွသ်ေိလာငထ်ား သည့ ်အားသည ်400 Ah ြဖစေ်သာ်လညး် Lead Acid Battery တငွ ်
အကန်သးံ၍ မရပါ 50% သာသးံရမညြ်ဖစ၍် (400‐250 ) = 150Ah သာ သးံ၍ရမည။် ထိေ့ ကာင့ ်( 150 
Ah x 12V = 1800 Watt hour = 1.8kWh သးံ ငိမ်ည်
Lithium Iron Battery တငွ ်SOC 20% ချန်သးံရမညြ်ဖစ၍် (400‐100 ) = 300Ah သးံ၍ရမည။် ထိေ့ ကာင့ ်(
300 Ah x 12V = 3600 Watt hour = 3.6kWh သးံ ငိမ်ည်



Choosing the right type of Inverter
If we are not 100% sure about which type of inverter would suit the 
best ask ourself these questions:-

Does our device or appliance use motor?:-

Is our device a delicate piece of medical 
equipment?

Does our device or appliance use a rectifier?

Can our device be power by a DC adapter?

Need pure sine wave inverter

Can use  Modify sine wave inverter

Use for Lighting



Knowledge Lithium iron Phosphate 
(LFP)

* Lithium battery are group of Cell.

What is it?

* Each cell is a chemical System

* Each cell is Different

* Miss Management is BAD.

* Whole battery bank can fail



Knowledge Lithium iron Phosphate 
(LFP)

* C & D & Ah is not same in each cell

Why?

* Electrochemistry changes over time

* Feedback loop can make worst

* BMS is a must for long term use

* Make battery pack unstable



Knowledge Lithium iron Phosphate 
(LFP)

* Topology optimization

How

* Parallel cell auto balances

* Active systems can control charge

* Cell voltage is constantly monitored



Knowledge Lithium iron Phosphate 
(LFP)

* Better algorithm & High efficiency

FUTURE

* Smarter Topology & DATA Logging



If you are using LiFePo4 batteries in Rooftop  solar system
Need BMS  in your LiFePo4 batteries

BMS = Battery Management 
System

LiFePo4 battery with Daly  
BMS control unit

LiFePo4 battery with Jikong
BMS control unit



Jikong BMS control unit

Battery Management System units in local Myanmar Market





Daly  BMS control unit

Battery Management System units in local Myanmar Market



3.2V/Ce
ll

For 24 V battery = 3.2V/Cell x 8 Nos = 25.6V
For 12 V battery = 3.2V/Cell x 4 Nos = 12.8V



Daly BMS control unit wiring installation Procedure
I. Pls do not insert balance wires into BMS before connecting batteries, must make sure connecting 

with batteries correct.
II. The sequence of connecting wires for BMS: Note : Pls ensure to use balancing wires for Daly!

1 .From thin black balance wire to start, the 2nd wire (thin red wire) connect with the 1st battery’s 
positive pole. Then connect each cell’s positive pole in order until the last one B+
2. Do not insert the connector directly after the wires were connected .Measure the voltage between 
two adjacent metal terminals on the back of the connector , if it is Li-ion battery, the voltage should 
be between 3.0~4.2V ,Lifepo4 battery should be between 2.0~3.6V , and LTO battery should be 
between 1.5~7.5V;
3. After the wiring sequence and voltage are confirmed to be correct, then insert into BMS;
4. Adjust the multimeter to the buzzer position and measure the internal resistance between B- and  
P- when the internal resistance is 0 , there will be a beep , which means that the BMS is good 
.Otherwise ,do not weld and contact the customer service ;
5. The last step to connect B- (thick blue wire) with battery pack’s total negative pole

I. After finished wiring :
Measure whether the B+ and B- voltage and B+ and P- voltage of the battery are equal, if yes, 
it means the BMS works normally and can be used. If not, please recheck according to the 
above wiring sequence



C rating of battery
The battery C rating is the measurement of  current in which battery is charged and 
discharged at.

The capacity of a battery is generally rated and labelled at the 1C Rate (1C current), 
this means a fully charged battery with a capacity of 10 Ah should be able to provide 
10Amps for one hour.

Charge and discharge rates of a battery are governed by C – rates.

The capacity of a battery is commonly rated at 1C, meaning that a fully charged 
battery rated at 1Ah should provide 1A for one hour.

The same battery discharging at 0.5C should provide 500mA for two hours, and at 
2C it delivers 2A for 30minutes.





ဆလိာစနစြ်ဖင့ ်အမိ်သးံလ ပ်စစထ်တလ်ပ်သးံစွဲ ငိဘ် ိအ့တကွ ်မြဖစမ်ေနလအိပ်မဲ့

ဆလိာြပား အငဗ်ာတာ ဘကထ်ရီ  အေကာငး်ေတကွ ိ
ေဖ ြပ ငး်လငး်ခဲ့ ပီးြဖစ်သည။်

ဆလိာမီးစနစက် ိတပ်ဆငရ်ြခငး်၏ ရညရ်ွယခ်ျက်

Energy Saving   (အးီပီစ ီမ မီတာခ သကသ်ာချငလ်ိ ့ 
တပ်မာလား)

Lighting only  or Lighting + TV 

Lighting +  TV + Refrigerator + water Pump 

Lighting +  TV + Refrigerator + water Pump  + Air con

More ‐‐‐‐more

ဆလိာကနွထ် ိလာ

မီးပျကတ်ဲ ့အချိန်မာလညး် လ ပ်စစသ်းံစွခဲျငလ်ိ ့ 
တပ်မာလား

ON Grid Solar Inverter Systemတပ်ပါ(Battery မပါ)

လ ပ်စစမ်ီးမ ိေသးတဲေ့နရာမာဆရိင် OFF Grid Solar Inverter  System တပ်ပါ(Battery ပါ)

Hybrid Solar Inverter System တပ်ပါ(Battery ပါ)

ဆလိာမတတဘ် ဲမီးပျကတ်ဲ ့အချိန်မာလညး် 
လ ပ်စစသ်းံစွခဲျငရ်င်

Normal Inverter System တပ်ပါ(Battery ပါ)

တပ်ဆငသ်းံစွခဲျငတ်ာေတကွ တကွတ်တခ်ျကတ်တတ်ဲ ့အငဂ်ျငန်ီယာ 
ေတ ွခန်အပ်တာဝန်ေပးထားတဲ ့Solar 
sale Company ေတကွေန ဝယယ်တတ ်
ဆငပ်ါ။
After sale service ပါေပး ငိရ်ပါမယ ်
အခကအ်ခဲ ိမ ဟေိခ  ဒေီခ  မရပါက 
အခကအ်ခဲ ိ ငိပ်ါသည။် 



ိး ိး မီးအလငး်ေရာင ်အသးံြပဘိ ့ ဆရိင်

1000
W

500W



ဆလိာစနစ်ြဖင့် ေအာကမ်ာေဖာ်ြပထားတဲ ့အမိ်သးံလ ပ်စစ် အသးံအေဆာငေ်တကွ ိသးံစွဲြခငရ်ငေ်တာ့

ဒဇီိငး်နားလညတ်တက် မ်းသေတနွဲ ့ ေဆးွေ းွတငိပ်င် ပီးမ တပ်ဆင ်သင့ပ်ါတယ်

ဒါမမိမိလအိပ်ချကန်ဲ ့ ကကိည်ီ ပီး စတိေ်ကျနပ်မ ေငကွန်ကျရကျိ းနပ်မာြဖစပ်ါတယ်



Sample Estimation
Consuming Loads

Aircon 1 HP = 746 W 

Refrigerator  ( 100W  ~ 400W) = 180 W 

Television  (50W~ 150W) = 150 W 
Lighting         = 100 W 

Total Assuming loads = 1176 W 
Say = 1200 W 

Say 1.2 kW x 1 h                           = 1.2 kWh

For 4 hr Storage   1.2 kW x 4 h         = 4.8 kWh = 4800 W h

Day Time Hourly require loads    = 1200 W

If we consider with Lead Acid Battery only 50% DoD use = 4800 x 2 
= 9600WH = 9600VA h
If we use 48V inverter system = 9600VAh /48 V = 200 Ah battery x 4 nos
require
So Battery requirement = 200Ah battery x 4 nos (Lead 
Acid battery)

Consider for Battery

Consider for 
Inverter

Charging to battery  for night time = 1200 W

Total usage Loads = 2400 W



Solar Specification

Open Volt = 49.3 V DC

Working Max Volt= 41.1 V DC

Working Current = 10.75 A

Short Circuit Current = 11.32A

Maximum Power = 445 Wp

Consider for Solar Panels
Total usage Loads = 2400 W

Solar panel ‘s efficiency 80%   2400 / 0.8    = 3000 Wp

Inverter Specification

Rated Power              = 5KW

Rated Input Voltage = 48VDC

PV maximum input Volt = 200VDC

PV Max Input  Current = 60A

Rated AC output Volt = 220V

Low Frequency Hybrid Off 
Grid Inverter

Maximum Inverter input voltage       = 200 V DC

Solar panel working Max voltage     = 41.1 V DC

So we can connect solar panel 4 nos series Volt = 41.1 
x 4 = 164.4 V
Connected solar panel 4 nos series Watts = 445 x 4 
=1780 Wp
If we connect 2 arrays parallel total watt =1780 x 2 = 
3560 Wp
We can calculate input current   3560/164.4 = 21.65 A
We can calculate input current with solar spec: =( 10.75 + 10.75) = 21.5 A

Inverter is quite enough for consuming loads = 3560 X 0.8 = 2848 W

Storage energy for night time = 1200 W /H

Consuming energy day time  = 1648 W /H
Sunshine time estimate wattage  = 2848 W /H

It is mean This design can use at the day 
peak sunny time  load can use 1648 W/H 
and it is not sunshine will reduce load , 
otherwise Load will pull  from 4 hour 
storage battery.

But this inverter is hybrid inverter, battery 
will storage back from Grid power.

48V system Inverter, 5 kW= 1 Nos
12V , 200 AH, Lead Acid battery  = 4 Nos
445 W solar panel =  8 Nos

In This design importance is never discharge 
Lead Acid battery DoD >90 %.



-

164.4
V

5kW, 
200V DC
60A

220V AC output
INVERTER

Batter
y

Lead Acid (200Ah) 12V x 4 = 
48 V

Batter
y

Batter
y

Batter
y

- - -+ + + +

Consuming Loads

Aircon 1 HP = 746 W 

Refrigerator (100W ~400W) = 180 W 

Television  (50W~ 150W) = 150 W 
Lighting            = 100 W 

Total Assuming loads = 1176 W 
Say= 1200 W 

Solar Specification

Open Volt = 49.3 V DC

Working Max Volt= 41.1 V DC

Working Current = 10.75 A

Short Circuit Current = 11.32A

Maximum Power = 
445 Wp

Storage energy for night time = 1200 W /H

Consuming energy day time   = 1648 W /H

Sun 
must be 
Shine !

Schematic diagram of calculated example Solar System

445 W x 8 =  3560 Watt

3560 Watt x 80% = 
2848 W

2848 W/ 164.4 =  17.32 A



If your home is more  grid power failure zone you can add Solar panels and battery like below calculation

If we add next 4 solar panels to system (1780 W x 3 = 5340 Wp)

Input Current become = 5340/ 164.4 = 32.48 A

Inverter is quite enough for consuming loads = 5340 X 0.8 = 4272 W

Storage energy for night time = 2400 W /H

Consuming energy day time   = 1875 W /H

Sunshine time estimate wattage      = 4272 W /H

To use 8 hours night time add battery 
200 AH 4 nos

48V system Inverter, 5 kW = 1 Nos
12V , 200 AH, Lead Acid battery     = 8 Nos
445 W solar panel = 12Nos

Take note that 
Inverter I capacity is 5000 W

5000 W/0.8 = 6250 VA/ 48 =  130 A
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164.4V

5kW, 
200V DC
60A

220V AC output
INVERTER

Batter
y
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Consuming Loads

Aircon 1 HP = 746 W 

Refrigerator (100W ~400W) = 180 W 

Television  (50W~ 150W)    = 150 W 
Lighting   =  100 W 

Total Assuming loads = 1176 W 
Say = 1200 W 

Sun 
must be 
Shine !

-
Batter

y

(Lead Acid (200Ah) 12V x 4 = 48 V) x 2 Parallel

Batter
y

Batter
y

Batter
y

- - -+ + + +

Storage energy for night time = 2400 W /H

Consuming energy day time   = 1875 W /H



Say 1.2 kW x 1 h                           = 1.2 kWh

For 4 hr Storage   1.2 kW x 4 h         = 4.8 kWh = 4800 W h

If we consider with LiFePo4 Battery only 80% DoD use = 4800 /0.8 = 6000WH = 6000 VA h

If we use 48V inverter system = 6000VAh /48 V = 125 Ah battery x 4 nos require

So Battery requirement = 125Ah battery x 4 nos (Lithum Iron battery)

Consider with Lithium Iron Battery



ဆလိာစနစ်ြဖင့ ်အမိ်သးံလ ပ်စစ်ထတလ်ပ်သးံစွဲရာတငွဂ် စိကရ်နအ်ချကမ်ျား

အမျိ းအစားအရညအ်ေသးွမန်ကန်ေသာ ဆလိာြပားများေရွးချယမ်မန်ကန်ပါေစ။ 

Brand 
Name

Open 
Volt

Working Max 
Volt

Working 
Current

Short Circuit 
Current

Maximum 
Power

မိမိေရွးချယသ်ည့ဆ်လိာြပားသည ်မိမိတပ်ဆငမ်ည့အ်ငဗ်ာတာ င့က်ကိည်မီ ိရပါမည။်

ဆလိာြပားေရွးချယြ်ခငး် င့တ်ပ်ဆငြ်ခငး်

ဆလိာြပား၏Working Max Volt ဆလိာြပား၏ Working Current

အငဗ်ာတာ အတငွး်တပ်ဆငပ်ါ ိသည့ ်MPPT ၏ Rated Input Voltage, Rated Power, PV 
maximum input Volt, PV Max Input  Current , အငဗ်ာတာ ၏ battery Voltage 

မိမိေရွးချယသ်ည့ဆ်လိာြပား၏ ထတလ်ပ်သည့် စပ်ါ ိလားစစေ်ဆးရ ငိပ်ါကစစေ်ဆးရပါမည။်

ဆလိာြပားေအာကဘ်ကမ်ျက် ာြပငတ်ငွ ်(Blocking Diodes, Bypass Diodes)တပ်ဆငပ်ါ ိမ ိမ ိစစေ်ဆးရပါမည။် 
မပါ ိက တပ်ဆငခ်ျိန်တငွ ်နားလညတ်ပ်က မ်းသ င့ ်ြဖည့စ်ွကတ်ပ်တငရ်ပါမည။် (တချိ ဆလိာြပားများတငွ ်ယငး်ဒငိအ်တမ်ျားမပါ ိပါ)

ဆလိာြပားတပ်ဆငရ်ာတငွ ်ေနေရာင် ိရာဘကသ်ိ ့ အတတ် ငိဆ်းံမျက် ာမတပ်ဆငရ်ပါမည။်

ဆလိာြပားတပ်ဆငရ်ာတငွ ်supporting frame များြဖင့တ်ပ်ဆငရ်ပါမည။် ေလဒါန်မိးဒါန်ခိငခ်န ့်မ ိမ ိ  
နားလညတ်တက် မ်းသ င့ ်တပ်ဆငြ်ခငး် ြပန်လညစ်စေ်ဆးြခငး်ေဆာငရ်ွကရ်ပါမည။်

ဆလိာြပားြဖင့လ် ပ်စစထ်တလ်ပ်မစနစတ်ငွ ်ကာကယွမ်အေနြဖင့တ်ပ်ဆငပ်ါ ိေသာ Bypass diode သည ်အခန ့်မသငလ် င ်
အပလနွ်ကဲ ပီး မီးေလာငတ်တသ်ြဖင့ ်မီးေလာငလ်ယွေ်သာအမိး သမိဟတ ်အမိကက်ျတတသ်ည့အ်မိးများေပ တငွ ်တကိ် ိကတ်ပ် 
ဆငမ် မြပ ဘ ဲေအာကခ်ံေဒါကမ်ျားေပ  တငွတ်ပ်ဆငအ်သးံြပ ရပါမည။် ယငး်ဒငိအ်တမ်ျားပတလ်ညတ်ငွ ်မီးေလာငေ်စ ငိသ်ည့ ်
အရာများမ ိေစရပါ။



ဆလိာြပားထတလ်ပ်သ၏ တပ်ဆငရ်န်နညး်စနစပ်ါ ိပါကလညး် ၄ငး်၏လမ်း န်ချကအ်တငိး်တပ်ဆငရ်ပါမညး်

ဆလိာြပားြဖင့လ်ျပ်စစထ်တလ်ပ်ြခငး်သည ်ေနေရာငရ် ိမေပ မတညသ်ြဖင့ ်ေန ေရာငအ်ရိပ်ထးိသည့ေ်နရာများ 
တငွတ်ပ်ဆငမ်မြပ ရပါ

ဆလိာြပားေပ တငွ ်ဖန်မန ့် အညစအ်ေကးများတင် ိပါကလညး် လ ပ်စစထ်ကွ် ိမနညး်သြဖင့ ်မကာခဏ သန ့် ငး်ေရး 
ေဆာငရ်ွကေ်ပး ရပါမည။်

အထးသြဖင့ ်ဆလိာြပားေပ တငွ ်ငကေ်ချးအညစအ်ေကးများကာ ညတ်င် ိ ပီး မေဆးကာပါက ယငး်ေနရာတငွ ်Hot spot 
ြဖစ် ပီး  ဆလိာြပားပျကစ်းီြခငး် Short circuit ေကာင့ ်မီးေဘးြဖစ် ငိသ်ြဖင့ ်ဆလိာြပားသန ့် ငး်ေရးက ိ
အထးဂ စကိေ်ဆာငရ်ွကသ်င့သ်ည။်



အငဗ်ာတာေရွးချယြ်ခငး် င့တ်ပ်ဆငြ်ခငး်

အမျိ းအစားအရညအ်ေသးွမန်ကန်ေသာ အငဗ်ာတာေရွးချယမ်မန်ကန်ပါေစ။ မိမိ အသးံြပ မည့၀်န်အား င့က်ကိည်မီ ိပါေစ။ 

အထးသြဖင့ ်၀န်အားထက ်ြမင့သ်ည့ ်ကလီ၀ိပ် သာသည့ ်အငဗ်ာတာကေိရွးချယတ်ပ်ဆငသ်င့သ်ည။် 
ငိ် ငိန်ငး်နငး်အသးံြပ ငိမ်ထက ် အသးံတည့၍် ၀န်အားပိမိသစံွလဲသိည့အ်ခါ ဆလိာြပားတးိတပ်ြခငး် 
ဘကထ်ရီတးိတပ်ြခငး်ြဖင့ ် ၀န်အားပိသစံွြဲခငး်က ိကန်ကျစရိတ ်အနညး်ငယတ်းိြမင့ ်သးံစွြဲခငး်ြဖင့ ်ေဆာငရ်ွက် ငိမ်ညြ်ဖစသ်ည။် 
သိမ့ဟတပ်ါက အငဗ်ာတာအေသးမာ မိမိထတံငွက်ျန် ိေနမညြ်ဖစသ်ည။်

အငဗ်ာတာ တပ်ဆငအ်သးံြပ ေနသည့အ်ခါ ေနစ့ဥ ်သိမ့ဟတ ်မီးလာချိန် မီးြပတခ်ျိန် ေနသာချိန် မိးအံခ့ျိန် မိးရွာချိန်စသြဖင့ ်
အလျငး်သင့ ်သလ ိေစာင့်ကည့ေ်လလ့ာသင့သ်ည။် တေနအ့သးံ တလအသးံ

တေနအ့သးံ တလအသးံ အေြခအေန Inverter display တငွ ်ြပေနေသာ ဗိအ့ား ဘကထ်ရီရာခိင် န်း ၀န်အားသးံစွမဲရာခိင် န်း 
စသြဖင့ ်အေြခအေနတိက့ ိစတိ၀်ငတ်စားကည့် ြခငး်ြဖင့ ်Rooftop solar system ၏လအိပ်မမလအိပ်မ  အသးံ၀ငမ် မ၀ငမ် 
စတိခ်ျမ်းသာမ စတိည်စမ် တိက့ ိကယိတ်ငိေ်လလ့ာသးံသပ် ငိမ်ညြ်ဖစသ်ည။်

နားလညတ်တက် မ်းသ ငသ်ာတတဆ်ငသ်င့သ်ည။် After sale service ေဆာငရ်ွက် ငိသ် င့သ်ာ တပ်ဆငသ်င့သ်ည။်

အငဗ်ာတာ ၏ ကာကယွမ်စနစမ်ျားတငွ ်အတကတ်ငွေ်ဖ ြပထားေသာ ကာကယွမ်စနစမ်ျားပါ ိမ ိ ေသြခာစွာစစီစသ်င့် ပီး 
အထးသြဖင့ ် Battery over charge ကာကယွမ်စနစ် င့ ်ဘကထ်ရီအားကန်ေအာင ်သးံစွမဲမြဖစေ်အာင ်ရပ်တန ့်ြပစသ်ည့ ်
ကာကယွမ်စနစ ်အထးပါ ိသည့ ်အငဗ်ာတာများက ိမန်ကန်စွာေ းချယသ်င့သ်ည,်

အငဗ်ာတာသည ်အလီကထ်ေရာနစစ်ကြ်ဖစ၍် အပထကွသ်ည ်ေလဝငေ်လထကွေ်ကာငး်သည့ေ်နရာတငွတ်တဆ်ငသ်င့သ်ည။် 
သိမ့ဟတ ် ထတလ်ပ်သ၏ လမ်း န်ချကအ်တငိး်တတရ်မည။်

အငဗ်ာတာက ိအမိးအကာေအာကတ်ငွသ်ာတတဆ်ငသ်င့သ်ည့ ်မိးပကသ်ည့ေ်နရာ င့ ်ေနေရာငတ်ကိ် ိက ်ထေိတသွည့ ်
ေနရာများတငွ ်မတတဆ်ငသ်င့ပ်ါ



ဘကထ်ရီေရွးချယြ်ခငး် င့တ်ပ်ဆငြ်ခငး်

ငိင်အံတငွး်ရ ိ ငိသ်ည့ ်ဘကထ်ရီများမာ

Lead Acid Battery ( Wet Type)

Lead Acid Battery ( Seal Type)

Lead Acid Battery ( Tubular)

Lead Acid Battery ( Gel Type)

Acid Level က ိအခါအားေလ ာ်စွာ စစေ်ဆးေပးရမည်
Acid Level ေလ ာန့ညး်ေနပါကေပါငး်ခံ ေရ (distilled water ) သိမ့ဟတ ်မိးေရ က ိbattery အးိ၏ သတမ်တ်
level ထြိဖည့ေ်ပးရမည။်

ဘကထ်ရီဗိအ့ားမန်မမန် စစေ်ဆးေပးရမည ်အထးသြဖင့ ်မီးပျကခ်ျိန်  ကာသာွးသည့အ်ချိန်  င့ ်
ေနလ့ညေ်နသာသည့အ်ချိန်များတငွ ် ဗိအ့ားသငွး်မ ေကာငး်မေကာငး် သိ ိ ငိရ်န်

ဘကထ်ရီ ကာကယွမ်စနစမ်ေကာငး်ပါက  ဘကထ်ရီချိ ယငွး်ပျကစ်းီတတ၍် အရွယအ်စား 
ပံမန်ဟတမ်ဟတက်လိညး်စစေ်ဆးေပးရန်ဘသိည။်

အငဗ်ာတာ င့ ်ဘကထ်ရီ တိ ့ က ိလများနားေနသည့ေ်နရာတငွမ်တတဘ် ဲ   ေဝးကာွသည့ေ်နရာတငွ ်
တတဆ်ငသ်င့သ်ည၊် သိေ့သာ်ပံမန်စစေ်ဆးရလယွက်သည့ေ်နရာြဖစသ်င့သ်ည။်

အငဗ်ာတာ င့ ်ဘကထ်ရီ တိ ့ က ိလများနားေနသည့ေ်နရာတငွမ်တတဘ် ဲ   ေဝးကာွသည့ေ်နရာတငွ ်
တတဆ်ငသ်င့သ်ည၊် သိေ့သာ်ပံမန်စစေ်ဆးရလယွက်သည့ေ်နရာြဖစသ်င့သ်ည။်

ဘကထ်ရီ က ိလညး် အငဗ်ာတာနညး်တ ေလဝငေ်လထကွေ်ကာငး်သည့ေ်နရာတငွ ်တွရဲကတ်တဆ်ငသ်င့သ်ည။်

Battery က ိသန ့် ငး်ေြခာကေ်သွ စွာထားရမည်
Battery အကန ့်တခြခငး်စ၏ီအဖံး က ိေသြခာစွာပိတထ်ားရမည။်

အြပငလ် ံကျသည ်အရညမ်ျားသညအ်ကစ်စမ်ျားြဖစ၍် ဆပ်ြပာရညြ်ဖင့ ်ေသြခာစွာ ေဆးေကာရမည်







Battery Specification
Electrical Performance

3.2V/cell X 16 cells = 51.2 V DC

200 Ampere hour

51.2 x 200 = 10240 Wh

Communicated with Network cable, RS232, RS485 

< & = 45 mili Ohm @ 50% SOC

> 96% DOD

Can connect up to 15 pack of battery



Charge Performance
Recommended Charge Current 75A

Maximum Charge Current 150A

Recommended Charge Voltage       57.6 V

BMS Cut-OFF Voltage       58.4V(3.65V/cell)

Reconnect Voltage       53.6V(3.35V/cell)

Balancing Starting Voltage  (3.4V/cell)



Discharge Performance
51.2 V x 100A = 5120 W

51.2 V x 160A = 8182 W (1 Second) Test

51.2 V x 200A =10240W (0.1 Second) Test

3V/cell x 16 = 48V

2.7V/cell x 16 = 43.2V (1 Sec)

>3V/cell x 16 = 48V Loads must be reduced

Have Short Circuit protection

Stop battery Supply 



Mechanical Performance

IP 21 Indoor use

SPCC   Steel Plate Cool rolled coil



Temperature Performance

131˙F(55˙C)

149˙F(65˙C)

23  ~95˙F(-5 ~35 ˙C)14 ~86˙F  (-10 ~30˙C)

- 4  ~113˙F(-20 ~45 ˙C)32~113˙F    (0~45˙C)

-4  ~140˙F(-20 ~60˙C)-4  ~140˙F(-20 ~60˙C)

ဘယဟ်ာအမနယ်ရမလဲ



Compliance

Note: For a single cell battery, such as a typical coin cell or standard AA or AAA replacement 
battery, refer to the size for cells. Cells and batteries that exceed these “smaller” cell or battery size 
thresholds must be shipped as fully regulated Class 9 hazardous material.

The United Nations established the UN DOT 38.3 test methods and procedures to ensure lithium-ion 
batteries are suitable for transport. These test methods are designed to simulate many possible 
extreme conditions a battery may be subjected to during international transportation.

Certification CE(battery) UN38.3( battery)
Shipping classification UN 38.3, MSDS, Class 9

The material safety data sheet – better known as MSDS is a supporting document for your shipment. It 
contains detailed information on the contents of your shipment with a technical breakdown of the 
components or substances in your item to prove that it does not fall under the dangerous goods (DG) 
category.

UN 38.3

MSDS

Class 9



ဘတဂ်ျကအ်ေနအထားမတတ် ငိေ်သးလျင ်Lead Acid Battery 
( Wet Type)

ဘတဂ်ျကအ်ေနအထားအနညး်ငယတ်းိတတ် ငိလ်ျင ်Lead Acid Battery 
( Tubular)

ဘတဂ်ျကအ်ေနအထားတတ် ငိလ်ျင ်LiFePo4 battery

ဘယဘ်ကတ်ရီက ိသးံမလဲ
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ေနအမိ်တငွး် လ ပ်စစဝ်ါယာများ ဆလိာစနစ် င့က်ကိည်ေီအာင ်ြပ ြပငသ်ယွတ်န်းြခငး်

တထပ်တကိအ်မိ်သယွတ်
နး်မ

ြပငဆ်ငသ်ယွတ်နး်ြခငး်

ေနအမိ်တငွး်တပ်ဆငထ်ား ပီးြဖစ်ေသာ Line, Natural, Earth  င ်ဆလိာစနစ်၏  Line, Natural, Earth 
တိမ့နက်နစ်ာွဆကသ်ယွရ်နအ်ေရးကးီသည။်
လ ပ်စစ်က မ်းကျငသ် င့သ်ာတတဆ်ငသ်င့သ်ည။်
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5 KW Inverter
5000 Watt

48V, 200Ah Battery
5000VA/48V = 104 A

Solar panels
5000W/160V 
= 31.25A 

Depends on 
series and 
parrel

Loads
5000 W = VI cos ø
I = 5000/(230* 0.8)

I = 27A

Concept of Solar System usage Time

Lead Acid battery  ဆရိင ်ဝန် ြပည့သ်းံက 1 hour ဘ ဲသးံလိရ့မယ် ။ ဝန်အားတဝကသ်းံရင ် ၂ နာရီ သးံရမယ။်

တကွခ်ျကမ်များမာ (DC  အပိငး် Volt , Amp, ) ( AC အပိငး် Volt, Amp) ခွဲြခားစဥး်စားဘိလ့ိ

Lithium Iron battery  ဆရိင ်ဝန် ြပည့သ်းံက 1.538 hour  သးံလိရ့မယ ်။ ဝန်အားတဝကသ်းံရင ်၃.၀၇ နာရီ 
သးံရမယ်

W = V x I

W = V x I

W = V x I x cos ø



အမိ်သးံဆလိာစနစတ်တဆ်ငလ် င ်မိမိစတိတ်ငိး်ကျ တခါတညး်ရမလား ?

Supplier မ စနစတ်ကျေသြခာတကွခ်ျကတ်တ် ပီး Electrical Safety , Equipment safety, 
Systematic Installation Internal wiring Modify, Protection System 
ြပည့စ်စံာွတပ်ဆငထ်ားေသာ်လညး်  သးံစွသဲမ စနစတ်ကျ မသးံစွတဲတလ် င်

Installed capacity = Loads  မ တမ

မီးလာသည့အ်ေြခအေန င့ ်မီးြပတခ်ျိန်

ရာသဦတအေြခအေန( ေနသာ မိးရွာ တမိ်ထ အရိပ်ကျ)

ဆလိာြပားသန ့် ငး်မ အေြခအေန

ဆလိာစနစြ်ဖင့လ် ပ်စစထ်တလ်ပ် သးံစွမဲအေြခအေန ေနအမိ်မ တဥးီဥးီက ထနိ်းသမိ်းကည့် ငိမ်

စသည ်စသည ်အချကမ်ျား စတပ် တပ်ြခငး်စတိတ်ငိး်ကျြဖစမ်လာ ငိပ်ါ

တြဖညး်ြဖညး် သးံစွတဲတလ်ာလ ငေ်တာ ့တပ်ဆငရ်ကျိ း ေငကွန်ရကိ းနပ်ပါမည။်

After sale service ေပး ငိသ်ည့ ်သများ င့သ်ာ ဝယယ်တပ်ဆငသ်င့ပ်ါသည။်

Supplier ၏အကံက ချကအ်ရ တပ်ဆငသ်ည့ ်protection device များတပါတညး်တပ်ဆငမ် 
ိမ ိစစေ်ဆး သင့ပ်ါသည်



Supplier မ စနစတ်ကျေသြခာတကွခ်ျကမ် မ ိဘ ဲတပ်ဆငခ်ဲလ့ င ်ေတာ့

Installed capacity = Loads  မမ တမ ေကာင့ ်Inverter ချိ ယငွး်ြခငး် သးံစွသဲ အြပစေ်ကာင့ဟ် ပံချကာ 
warranty မရြခငး်

ဘကထ်ရီ အားဝငမ်န်း/မဝငမ်န်းမသဘိ ဲသးံစွမဲိသြဖင် ့ဘကထ်ရီ အသစ ်တရကထ်ဲ င့ ်ပျကစ်းီသာွးြခငး်

ရာသဦတအေြခအေန( ေနသာ မိးရွာ တမိ်ထ အရိပ်ကျ)

ဆလိာြပားသန ့် ငး်မ အေြခအေန

ဆလိာစနစြ်ဖင့လ် ပ်စစထ်တလ်ပ် သးံစွမဲအေြခအေန ေနအမိ်မ တဥးီဥးီက ထနိ်းသမိ်းကည့် ငိမ်

စသည ်စသည ်အချကမ်ျား ေကာင့ ်စတိတ်ငိး်ကျြဖစမ်လာ ငိပ်ါ

သိမ့ဟတ ်ေစျးကကွထ်ဲ မ ေကာ်ြငာေကာငး်လိန့ားေယာင် ပီးတပ်ဆငခ်ဲလ့ င ်ေတာ့

Warranty ေပးြပန်ေတာလ့ ဲစကက် ိအပ်ထားရသြဖင့ ်မီးေမာငထ်တဲငွေ်နရြပန်ြခငး်

ဆလိာပါ၀ါ ထကွ် ိမ မာ



ေငကွန်ရကိ းနပ်ေအာင ်

နားလညတ်တက် မ်းေသာ အငဂ်ျငန်ီယာ  င့တ်ငိပ်င် ပီး၀ယယ်တပ်တငပ်ါ

အရညအ်ေသးွေကာငး်မွန် ပီး ကာကယွမ်စနစြ်ပည့စ်သံည့ ်Inverter ြဖစပ်ါေစ

တပ်ဆငသ်ည့ ်Inverter Capacity  င့ ်သးံစွသဲည့ ်၀န်အားကကိည်ပီါေစ

သးံစွသဲည့ ်၀န်အားပိမိသးံစွမဲမ ိေစရန်  မလအမိ်အတငွး်တပ်ဆငထ်ားေသာ 
၀ါယာ ကိ းစနစက် ိြပ ြပငတ်ပ်ဆငပ်ါ

Overload protecterကြိဖည့စ်ကွတ်ပ်ဆငပ်ါ



လကေ်တတွပ်ဆငမ်မ 
အေတအွကံ များ



SOLAR POWER SYSTEM
(Three Phase)

ON GRID (30kW)
& 

OFF GRID (10kW)
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(A)Over All  SLD of ON Grid (30kW) & OFF Grid (10kW) Solar Power System

Photovolatic Panel 
390Wp, 41.1V x 78 Nos

Inverter
DC working Voltage =450 – 800 V DC

AC out put Voltage 400V/230V , 50Hz 

ON GRID OFF 
GRID

Inverter
DC Work Volt = 48 V DC

AC out put Voltage 
230V , 50Hz , 
5KW x 2Nos 



(B) 30kW On Grid Solar System

Internal  
electrical usages

ON Grid
Lighting
Power



Contents

30kW On Grid Solar System

1. Solar PV Panel (390W ‐ 78Nos)
2. DC Cable (1500V)
3. Termination Kit (1200mm Length‐2Nos)
4. Connector Box
5. Breaker (2P 16A MCB – 5Nos for 5 String)
6. DC to AC Inverter (30KW)
7. Charger Controller (2Nos)
8. String Inlet (8 Pair) Use Charging controller(A)‐3 String , Charging controller(B)‐ 2 String
9. SPD (Serge Protective Device – 2Nos, DC & AC)
10. AC Power (3 Phase 5 Wire)



SOLAR PANEL SPECIFICATION

Solar Module Type ‐ JKM390M‐72‐V
Maximum Power                 ‐ 390W
Power Tolerance                 ‐ 0 ‐ + 3%
Maximum Power Voltage(Vmp)      ‐  41.1V
Maximum Power Current(Imp)       ‐  9.49A
Open Circuit Voltage(Voc)               ‐ 49.3V   
Short Circuit Current(Isc)                ‐ 10.12A
Nominal Operating Cell Temp            ‐ 45± 2°C
Maximum System Voltage ‐  1500VDC
Maximum Series Fuse Rating                 ‐ 20A
Operating Temperature ‐ ‐40° - +85°C



30kW GROWATT PV GRID INVERTER SPECIFICATION

Max. DC Voltage ‐ 1000 d.c.V
DC Voltage range ‐ 200‐1000 d.c.V
MPPT Voltage range ‐ 450‐800 d.c.V
Max. input current ‐ 2*34 d.c.A
Max. apparent power ‐ 33300VA
Nominal output current ‐ 3*44 a.c.A
Nominal output voltage ‐ 3W/N/PE , 230/400 a.c.V
AC Frequency ‐ 50Hz
Power Factor ‐ 0.9leading‐0.9leading
Operation Ambient Temperature ‐ ‐25°C - +60°C

30kW GROWATT 



(C)  10kW Off Grid Solar System

SOLAR LAMPOST = 0.254kWSOLAR CONTROL ROOM GARDENLIGHT = 6.11kW SWIMMIMG POOL = 
0.2kW TOTAL = 6.6kW

Supply for external 
usage



Contents

10kW Off Grid Solar System

1.   Single Phase KWh Meter
Timer In ‐ 1Nos
Solar Power from 30KW System

2.   12V Battery 250Ah ‐16Nos
3. Router (2Nos)
4. 5KW Inverter 2Nos Contact with parallel kit
5. Timer out ‐ 2Nos



To 5kW Inverter
48Volt

Battery Connection For 5kW Off Grid Solar System

12V, 250Ah Battery



5KW  SOLAR INVERTER SPECIFICATION

Model Name ‐ PV 18‐5048 VPM
Inverter Mode:
Rated Power ‐ 5000VA/5000W
DC Input ‐ 48VDC,118A
AC Output ‐ 230VAC,50Hz,22A,1Ø
Output Power Factor - 1.0
AC Charger:
AC Input ‐ 230VAC, 
50Hz,35A,1Ø
DC Output ‐ 54VDC,60A (max)
Solar Charger Mode:
Rated Current ‐ 80A
System Voltage  ‐ 48VDC
MPPT Voltage Range ‐ 64 ~ 130VDC
Max. Solar Voltage (VOC) ‐ 145VDC
Max. Charge Current  ‐ 140A

MUST INVERTER



 LOCATION LAYOUT PLAN (PV  PANEL INSTALLATION ON ROOF SLAB OF GYM BUILDING)



‐ 30kW , 10kW INVERTER AND BATTERY @ SOLAR CONTROL ROOM 



400V MSB  PANEL  AT  NEW  SUBSTATION 



ANALYZE RECORD DATA For 30kWP



ANALYZE RECORD DATA



ANALYZE METER COST
JULY ‐ 2020 

( After Solar System Installation)

Solar Output kWH (July) = 1618 Unit 

EPC Power Consumption = 27,000Unit

EPC Power Consumption = 26,000Unit
For Jun,

EPC Meter Charges/month = 3,935,000/‐ Kyats

For July,

EPC Meter Charges/month = 4,100,000/‐ Kyats

Estimate Relief Cost = 266,970/‐ Kyats

Total Power Consumption = 27000+1618 = 28618Unit





Solar Radiation In Myanmar 

Solar radiation 
on horizontal surface:

1650 – 2000 kWh/m2a

(4.5 – 5.5 kWh/m²d) 



SOLAR RADIATION

Solar irradiation on horizontal surface in kWh/m2d 



OUR PROJECT LOCATION RADIANCE 



SOLAR INVESTMENT 

Important for long term high performance: good quality components, good 
quality design, good quality installation. 



 MORNITERING BY PC AND MOBILE APPLICATION



10KW SOLAR EXTENSION PLAN



SOLAR PANEL MAINTENANCE WORK

1. Solar Authorized Person should be clean and inspect.
(Because of Solar PV panel output DC power is minimum – 450V and maximum – 800V)

2. Should be Clean and Inspected as a minimum once every six months or two and four time per year.
3. Must be clean using soft brush and deionized water.
4. Solar panel should be clean in the morning/afternoon or pick a relatively cool day.
5. Solar panel can lose 15‐25% of their efficiency if not cleaned properly.



Solar panel cleaning using soft brush and deionized water



SOLAR POWER SYSTEM
(Three Phase)

Hybrid Solar Inverter (10 kW x 5 Nos)



Total quantity of Solar = 108
For 5 unit of Inverters





Trina Solar

Maximum Power(Pmax) 445 +/‐ 33%

Maximum Power Voltage(Vmp) 41.4 V

Maximum Power Current (Imp) 10.75 A

Open Circuit Voltage(Voc) 49.3V =/‐ 3%

Short Circuit Current (Isc) 11.32

Maximum series fuse 20A







Total quantity of Solar = 108
For 5 unit of Inverters

















SOLAR POWER SYSTEM
(Single Phase)

Hybrid Solar Inverter (6 kW)



Practical Installation of Solar System



Growatt Inverter









Installation
Checking of Solar Panel Technical Specification

Wattage

Open circuit voltage (Voc )

Close circuit voltage (Voc )

44.1 V

36.0 V

Maximum current ( I max) 6.0A

250 Wp

12 Nos of Solar panel in series connection 445V(measuring)

Checking on MPPT specification
On Inverter



Checking and Inspection of Solar Connection plug.
Make sure no lose connection

Make sure adequate cable size ( AC & DC)
Solar DC wires, battery cables

Check the DC voltage and correct polarity.
(By measuring voltage with multimeter)
Solar Input Voltage from solar
Battery connection (+ tive ) ( - tive )

AC input ( L, N), AC output ( L, N )



Setting of Inverter
Program description Setting

option

01 (Solar First)

(Utility First)

(Solar priority, not sufficient 
battery power same time)

(Solar priority, not sufficient 
utility power same time)

SOL

UTI

SbU

SUb

02 Maximum charging current 60



03 AC Input Range Acceptable AC input Voltage range
90 ~ 280V   (APL)
170 ~ 280 (UPS )
90 ~ 280V (GEN)

Generator capacity not <20kVA

04 Power saving Mode
Enable/disable

If disabled,  no matter connected 
load is low or high, the on/off  status 

of inverter output will not be 
effected.(Dis)√√

If enabled, the output of inverter will 
be off when connected load is pretty 

low or not detected. (ENA)



03 AC Input Range Acceptable AC input Voltage range
90 ~ 280V   (APL)
170 ~ 280 (UPS )
90 ~ 280V (GEN)

Generator capacity not <20kVA

05 Battery Type AGM
Flooded

Lithium(USE,US2)

19 Charging Voltage

20 Float Charging Voltage

21 Low DC Cut off Voltage



21 Low DC Cut off Voltage

When reach low DC cut off voltage

1) If battery power is only power source available, inverter
will shut- down

2) If PV energy and battery power are available, inverter will
charge battery without AC output.

3) If PV energy, battery power and utility are all available,
inverter will transfer to line mode and provide output
power to loads, and charge the battery at the same time



Solar panel Cleaning



Study of Solar Panel Cleaning work

After Cleaning
Before Cleaning

TAUNG TAW 
GWIN



THAPYAYWA



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 



Other Roof top Solar Installation



ROOF TOP SOLAR SYSTEM
Electrical Plant & Pump House 400 kW Roof-Top Solar System



ROOF TOP SOLAR SYSTEM
Office building 200 kW Roof-Top Solar System



ROOF TOP SOLAR SYSTEM

Car Parking  250 kW Roof-Top Solar System



400 KW 200 KW 250 KW 800 KW 1600 KWDate

Project 1 Project 2 Project 3 Project 4 Total

4.34 4.01 5.17 4.61 4.40

Effective Hour of Rooftop solar production in Yangon area



ROOF TOP SOLAR SYSTEM
Donation of 110 kW RoofTop Solar system to Waibargi Infectious Hospital



Study of ON Grid solar System
(Comsume / Solar Production/ Flow into Grid)



30MW Solar Power Generation Plant

With B.E.S.S 

Battery Energy Storage System



6600KW , 33/630 -630V Transformer x 5 Sets =  33,000kW= 33 MW 

Total Install Capacity of Transformers

33kV

630V 630V

3.3M
W

3.3MW

6.6 MW

33kV

630V 630V

3.3MW 3.3MW

6.6 MW

33kV

630V 630V

3.3MW 3.3MW

6.6 MW

33kV

630V 630V

3.3MW 3.3MW

6.6 MW

33kV

630V 630V

3.3MW 3.3MW

6.6 MW



A
C D

C

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



Detail Function of Transformer

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



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

Step Up

Batteries Containers

DOD 87%



BOX TYPE Transformer 
Single line diagram

DC Fuses( 30 Nos)

DC Load 
Switchs(6)

DC Surge Protect Device

Inverters(1.1MW)
AC Breakers

AC SPD

6.6 MW
33kV/630‐ 630V

33kV Switchgear

Transformer





Energy Storage System Single Line diagram

Transformer

Bi‐Directional 
Inverters
AC to DC
& DC to AC

2.75MW
33kV/550V
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