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1. The Off-Grid Solution: H5000 Hybrid Inverter 

During September of 2017, hurricane Maria rendered most Puerto Ricans without power at home, possibly for many months to 
come. Night satellite images of Puerto Rico before and after hurricane Maria are shown in the images below. 

 

Here Darfon presents an energy solution for immediate application to Puerto Rico during the blackout period, and for future 
prevention of power loss at home. 

When the utility grid is down, the best solution for continuous home power is to use photovoltaic (PV) modules coupled with a 
hybrid inverter and a battery array. Darfon’s H5000 hybrid inverter can operate in an off-grid environment. It can accommodate 
up to 6.5kW of PV modules, and has a built-in charger for charging 48V battery banks. 

The H5000 hybrid inverter is nominally 5kW of AC output and allows a short burst up to 7kW. It can accommodate 2 strings of 
PV modules with individual MPPT for maximum power. The built-in battery charger can charge at 60A and discharge at 150A. 
The inverter is bidirectional which allows charging the battery from the grid. 

For more specifications of the H5000 please refer to the datasheet below. 
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2. H5000 for Puerto Rico Homes 

Puerto Rico uses 60 Hz, 3-wire 240V split-phase electrical system for residential power. 
The 240V splits into 120V 2-wire single phase for most of the home appliances and 
loads. 

The H5000 is compatible with Puerto Rican homes since it is a 3-wire inverter which 
can operates in 240V and 60Hz. Cables from PV modules, grid, load, battery and 
communication enter on the bottom side of the H5000. Positions of all the H5000 
connection ports and terminals are shown in the drawings below. There is also a dry 
contact for remote generator startup. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Display Panel  On/Off switch  Multi-inverter Communication Port 

 AC Grid Connectors  PV Connectors  RS485_MS Communication Port 

 Breaker for Grid Power  AUX 12V/Dry Connectors  RS485_SL Communication Port 

 Output Load Connectors  External Display Connectors  Battery Connectors 
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Front View of Hybrid Inverter Bottom View of Hybrid Inverter
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3. PV Modules for H5000 

To reduce transportation and installation cost in Puerto Rico, it is recommended that 300~350W solar panels are used. Low 
voltage mono or multi-crystalline silicon modules are to be used, in either 60 or 72-cell formats. Most of PV module makers 
would have 300~350W models available. Below table is an example from Neosolar. 

 

 

 

As an example, consider the 325W model which is a 72-cell multi-crystalline module. At STC, 10 of such modules would form a 
series string of 3.25kWdc Pmax, 375.2Vdc Vpm and 463.8Vdc Voc. The H5000 inverter can accommodate two PV strings 
simultaneously, each 3.25kWdc and MPPT voltage ranges between 250 to 430Vdc, while operating voltage ranges between 
120 to 500Vdc, and maximum of 13A per string. To pair with the H5000, one may design a system with 20 PV modules of around 
325W each. 
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4. Lead-Acid Batteries for H5000 

Lead-acid batteries can be used for 
storing the extra energy that the PV 
modules produce. AGM valve regulated 
batteries such as the Deka Unigy I 
12AVR100ET (see spec sheet below) are 
recommended.  

The H5000 has a nominal charging 
voltage of 48V (ranges from 42 to 60V) so 
the 12V Deka batteries would be serially 
connected in groups of 4 to form 48V. 

Lead-acid batteries typically have a depth-
of-discharge (DOD) at round 50%, so more 
batteries are recommended to run a home 
for longer hours. It is recommended that a 
minimum battery array of 4 x 4, i.e. 16 
batteries, are used for a typical Puerto 
Rican home. 

A guide table below shows the 
approximate hours of running a home at 
various load demands (kW) when various 
battery array capacities (kWh) are 
installed. For convenience, 48V and 50% 
DOD are assumed for the battery array. 

It is advisable to reduce the loads at home 
to just critical loads for emergency use. 
After sunset where the PV modules are 
not generating and home power relies on 
just the batteries, it is better to be able to 
run the critical loads for around 3 to 4 
hours at night. A suggested practice is to 
connect the H5000 to a subpanel with 
two breakers of 20A each, but try to only 
run approximately 2kW of appliances on 
the circuits for approximate 4 to 5 hours of 
night time use. 

 

BATTERY ARRAY INSTALLED HOURS OF USE AT VARIOUS LOADS 

Array V Ah kWh 1 kW 2 kW 3 kW 4 kW 5 kW 

4 x 1 48 96 4.6 2.3 hrs 1.2 hrs 0.8 hrs 0.6 hrs 0.5 hrs 

4 x 2 48 192 9.2 4.6 hrs 2.3 hrs 1.5 hrs 1.2 hrs 0.9 hrs 

4 x 3 48 288 13.8 6.9 hrs 3.5 hrs 2.3 hrs 1.7 hrs 1.4 hrs 

4 x 4 48 384 18.4 9.2 hrs 4.6 hrs 3.1 hrs 2.3 hrs 1.8 hrs 

4 x 5 48 480 23.0 11.5 hrs 5.8 hrs 3.8 hrs 2.9 hrs 2.3 hrs 
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5. Distribution Box for H5000 

Most countries have national electric codes, including NA and LATAM, that require disconnects and breakers to be connected to 
the power lines in a PV energy storage system (ESS) for safety. This usually requires installers to install subpanels and 
distribution boxes. This additional work may take up to 4 man-days to complete, including time taken for designing, measuring, 
purchasing, fabrication and installation. Darfon has designed a pre-integrated distribution box, D05, which is designed 
specifically for the H5000. The D05 pre-wires the battery and PV disconnects, load and grid breakers, all the DC and AC 
terminals and generator (or other inverter) connection in a metallic enclosure with lockable access door, as seen below. 

       

Power Distributed Terminal

  

         

  

  
Grid Breaker 

Interlock &
Load Select from

INV. Grid

Battery Breaker

Magnetic Contactor

Power Distributed Terminal

 

Definition of Power Distribution Terminals: 

  

 PIN DEFINITION DETAIL DESCRIPTION 
Utility Grid Terminals L1 (Black) AC input Voltage: 240V/120V. 

Maximum Current: 21 Amp N (Gray) 
L2 (Red) 

Critical Load Terminals L1 (Black) AC output Voltage: 240/120V 
Maximum Output Current: 21Amp N (Gray) 

L2 (Red) 
AC Input (AC Module or Generator) L1 (Black) Acceptable AC power supply (ex: Grid-tied inverter or Generator)  

Input Voltage: 240V/120V.  Maximum Current: 21 Amp L2 (Red) 
12VDC 12VDC source: Max. 240mA output. 
Signal GND 
Dry Con. Dry connector: Max. 8 Amp current pass though. 
Dry Con. 
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6. Final Design for Puerto Rico Off-Grid Power 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Major materials list: 

 

MATERIAL SPEC QTY REMARKS 

PV module 325 Wdc mc-Si 20 6.5 kWac 

H5000 hybrid inverter 6.5 kWdc / 5 kWac 1 5 kWac 

D05 distribution box  1 preassembled 

AGM 12V battery 96 Ah Deka Unigy I 16 18.4 kWh 

PV disconnect DC 20A 1  

Battery disconnect DC 150A 1  

Subpanel  1  

AC Breakers 20A AC 2  

Balance-of-System   Designed by installer 

325W 

325W 
325W 

325W 
325W 

325W 
325W 

325W 
325W 

325W 
325W 

325W 
325W 

325W 
325W 

325W 
325W 

325W 
325W 

325W 

H5000 

ground 

12V 
12V 12V 12V 

12V 12V 12V 12V 

12V 12V 12V 12V 

12V 12V 12V 12V 

Battery-
disconnect 

BATTERY ARRAY 
AGM LEAD-ACID 
18.4KWH 

PV ARRAY 325W*10*2 TOTAL 6.5KW 

3.25KW*2 48V 18.4KWH 

AC LOADS ON 2 CIRCUITS 
TOTAL 5KW MAXIMUM 

SUBPANEL 20Ax2 
BREAKERS 

PV-
disconnect 

48V 96AH 

48V 96AH 

48V 96AH 

48V 96AH 
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