


Introduction
This guide provides a clear and practical explanation of solar
inverters, from their operating concept and system types to
selection, protection, accessories, and common faults.

It is written in a direct and easy-to-read style to help
engineers, buyers, and operating teams understand the
essentials before making technical or purchasing decisions.

Important: Final values such as PV string size, protection
device ratings, cable sizing, and battery capacity must
always be confirmed according to the inverter datasheet,
user manual, and actual site conditions.

What is inside this guide?

Simple explanation of solar inverter operation.

Differences between on-grid, off-grid, and hybrid systems.

Selection questions for correct inverter sizing.

Key accessories and protection devices.

Common faults and basic maintenance guidance.

Quick contents

Section Content

1 Solar inverter introduction

2 Solar system types

3 Sizing and system design

4 Batteries, protection, and accessories

5 Faults and maintenance

• 

• 

• 

• 

• 

2



Why use a solar inverter?

Benefit Practical value

Energy saving Reduce dependence on the grid and lower operating cost.

Backup power Keep important loads running during outages in suitable systems.

Long-term value Reduce energy cost over the long term when the system is designed
correctly.

Essential accessories

Accessory Function

PV Combiner Box Combines and protects PV strings.

DC Isolator Safely disconnects PV panels during maintenance.

AC Isolator Disconnects inverter output or grid input.

SPD DC/AC Protects against voltage surges and lightning-related spikes.

Battery Fuse / Breaker Protects the battery line.

Monitoring WiFi Module Allows remote system monitoring.

PV Cables & MC4 Provides correct PV wiring and connections.

Earthing System Protects equipment and improves system safety.

Quick selection rules

Calculate the total loads that will run on the inverter.

Know whether the goal is saving, backup, or both.

Confirm PV input limits: maximum PV power, voltage, and MPPT range.

Choose the correct battery capacity when backup is required.

Use proper protection devices such as DC isolator, SPD, and earthing.
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Solar Inverter Basics

Clear answers to common solar inverter questions.

1. What is a solar inverter?

Answer: A solar inverter converts DC power from solar panels or batteries into AC power that can be
used by home, commercial, or industrial loads.

2. Why is the inverter important in a solar system?

Answer: It is the main control unit that manages power conversion, charging, load supply, and in
many systems the interaction between PV, battery, and grid.

3. What is the difference between a solar inverter and a normal inverter?

Answer: A solar inverter is designed to work with PV panels and usually includes MPPT solar charging,
while a normal inverter may only convert battery DC to AC.

4. What does MPPT mean?

Answer: MPPT means Maximum Power Point Tracking. It helps the inverter extract the maximum
available power from the solar panels under changing sunlight conditions.

5. What is PV input power?

Answer: PV input power is the maximum solar panel power that the inverter can accept. The
connected panels should remain within the inverter specifications.

6. What is PV input voltage?

Answer: It is the DC voltage coming from the solar panel strings. It must remain within the inverter PV
operating and maximum voltage limits.

7. What is the MPPT voltage range?

Answer: It is the voltage range where the inverter can efficiently track and harvest solar energy from
the panels.

8. Can a solar inverter work without batteries?

Answer: Some on-grid systems work without batteries. Many off-grid systems require batteries, while
hybrid systems may work with or without batteries depending on design.
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9. Can a solar inverter work without panels?

Answer: Some inverter models can operate from batteries or grid input without PV, but solar
production requires connected PV panels.

10. Can a solar inverter operate during a grid outage?

Answer: On-grid inverters normally shut down during outages for safety. Off-grid and hybrid systems
can supply backup power if designed with batteries and backup output.
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Types and System Selection

Clear answers to common solar inverter questions.

11. What are the main types of solar inverters?

Answer: The main types are on-grid, off-grid, and hybrid inverters. Each type is designed for a
different operating goal.

12. What is an on-grid inverter?

Answer: An on-grid inverter works with the utility grid to reduce electricity consumption from the
grid. It normally does not provide backup power by itself.

13. What is an off-grid inverter?

Answer: An off-grid inverter works independently from the grid and usually depends on batteries to
supply loads when solar energy is not available.

14. What is a hybrid inverter?

Answer: A hybrid inverter combines solar, grid, and battery operation. It can support energy saving
and backup power in the same system when designed correctly.

15. When should I choose on-grid?

Answer: Choose on-grid when the main goal is reducing electricity bills and the grid is available and
reliable.

16. When should I choose off-grid?

Answer: Choose off-grid when there is no reliable grid connection or when the system must operate
independently with batteries.

17. When should I choose hybrid?

Answer: Choose hybrid when you need both energy saving and backup power during outages.

18. Which system is best for homes?

Answer: It depends on the goal. On-grid is suitable for saving, off-grid is suitable for independence,
and hybrid is suitable for saving plus backup.

6



19. Which system is best for offices or commercial loads?

Answer: Hybrid systems are often useful when continuity is important. On-grid systems are useful
when the main goal is reducing grid consumption.

20. Can one inverter cover all load types?

Answer: Not always. The inverter must be selected according to load power, surge current, backup
needs, battery voltage, and PV limits.
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Sizing and Design

Clear answers to common solar inverter questions.

21. How do I choose the right inverter size?

Answer: Start by calculating the total load power in watts, then add a safety margin and check surge
power for motor-based loads.

22. Should inverter capacity equal total load?

Answer: The inverter continuous power should be equal to or higher than the total running load, with
a margin for future expansion and surge loads.

23. How much safety margin should I add?

Answer: A typical starting point is 20-30%, but the final margin depends on the type of loads and
operating conditions.

24. Why is surge power important?

Answer: Some loads such as pumps, motors, refrigerators, and compressors need higher starting
current than their normal running power.

25. How do I calculate battery backup time?

Answer: Backup time depends on battery capacity, load power, inverter efficiency, battery depth of
discharge, and battery health.

26. How many solar panels can I connect?

Answer: Check the inverter maximum PV input power, maximum PV voltage, MPPT voltage range, and
maximum input current.

27. Can PV power be higher than inverter output power?

Answer: Some inverters allow PV oversizing within specified limits. Always follow the datasheet and
design limits.

28. What is battery voltage?

Answer: Battery voltage is the DC battery system voltage required by the inverter, such as 24V, 48V, or
higher voltage platforms.
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29. How do I choose battery capacity?

Answer: Calculate the required backup loads and hours, then select a battery capacity that matches
the required runtime and allowable discharge.

30. What data should be collected before selection?

Answer: Load list, required backup hours, site voltage, solar panel plan, battery preference,
installation location, and grid condition.
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Batteries, Protection, and Accessories

Clear answers to common solar inverter questions.

31. When do I need batteries?

Answer: You need batteries when backup power is required or when the system must operate during
times with no solar production.

32. What is the difference between lithium and lead-acid batteries?

Answer: Lithium batteries usually offer higher cycle life, deeper discharge, and lighter weight, while
lead-acid batteries are often lower initial cost.

33. Can I use any battery with any inverter?

Answer: No. The battery voltage, chemistry, BMS compatibility, charging current, and communication
requirements must match the inverter.

34. Why is BMS communication important?

Answer: For lithium batteries, BMS communication helps manage charging, discharging, protection,
and battery status more accurately.

35. What is a PV combiner box?

Answer: It combines multiple PV strings and provides protection and organization for the DC side of
the solar system.

36. What is a DC isolator?

Answer: A DC isolator allows safe disconnection of the solar panels from the inverter during
maintenance or emergency work.

37. Do I need SPD protection?

Answer: Yes, SPD protection is recommended to protect the inverter and system components from
voltage surges.

38. Why is earthing important?

Answer: Proper earthing improves safety, helps protect equipment, and supports correct operation of
protection devices.
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39. What cables should be used for PV panels?

Answer: Use suitable PV-rated cables and proper connectors that match the current, voltage, and
installation environment.

40. Is monitoring necessary?

Answer: Monitoring is strongly recommended because it helps track production, consumption, faults,
and system performance.
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Common Faults and Operation

Clear answers to common solar inverter questions.

41. Why is my inverter showing overload?

Answer: Overload usually means the connected loads are higher than the inverter capacity or a high-
surge load has started.

42. Why is my inverter not charging the battery?

Answer: Possible causes include wrong battery settings, low PV input, grid issue, battery protection,
BMS communication issue, or wiring problem.

43. Why is solar output lower than expected?

Answer: Possible causes include weak sunlight, panel dirt, shading, wrong panel orientation, cable
losses, or MPPT voltage mismatch.

44. Why does the inverter shut down at night?

Answer: Some systems shut down when battery voltage is too low or when there is no available
source to supply the load.

45. Why does over-temperature happen?

Answer: Over-temperature can be caused by high ambient temperature, poor ventilation, dust,
overloading, or blocked cooling paths.

46. Why does the inverter show battery low?

Answer: Battery low appears when battery voltage or state of charge drops below the configured
limit.

47. Why is PV voltage too high?

Answer: Too many panels connected in series can exceed the inverter maximum PV voltage,
especially in cold weather.

48. Why does PV isolation fault appear?

Answer: It may indicate insulation problems, moisture, damaged cables, or leakage between PV
wiring and earth.
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49. Can I connect a generator to a solar inverter?

Answer: Some hybrid and off-grid inverters support generator input. The generator must be
compatible with inverter requirements.

50. How can I improve system performance?

Answer: Keep panels clean, avoid shading, use correct cable sizing, ensure good ventilation, and
monitor the system regularly.

13



Best practices

Design the system around the actual load profile, not only the inverter rating.

Respect PV voltage, current, MPPT, and maximum PV power limits.

Use correct protection devices on both DC and AC sides.

Keep the inverter in a cool, ventilated, and clean installation area.

Monitor the system regularly and investigate repeated faults instead of only restarting.

Summary: A solar inverter is not only a power conversion device. It is the center of the solar
energy system, and the correct design from the beginning improves performance, safety, and
long-term reliability.

PowerWadi Solar Inverter Guide
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