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Factors affecting Solar PV Battery Systems with Diverters in Ireland 

 
Solar Photovoltaic (PV) technology provides free electricity. In a simple installation 
this electricity will partly or fully power the household, and any excess solar PV 
power will be exported to the Grid. Some Grids pay good economic returns for 
exported electricity, but most do not or will soon not do so, and more particularly the 
Irish Grid does not. In that case solar PV only makes economic sense with an 
installation that maximises the use of the solar electricity via diverters that soak up 
any excess solar power. Such PV systems can be enhanced by adding battery storage. 
 
This document will look at issues affecting the choice of these systems in Ireland. 
 
Diverters: 
Diverters typically power immersion heaters for hot water (very efficient form of 
energy storage), or act as a dump load of an off-grid system. A few diverters switch 
over to a second outlet, usually a space heater, once the primary outlet is no longer 
drawing current (e.g. once the hot water thermostat trips), and regularly check if they 
need to switch back; this is a very effective way to maximize self-consumption.  
 
There are a number of suppliers of combined simple energy controllers & diverters, 
for example Apollo GEM, ImmerSUN, Optimmersion, Powerdiverter, Solar iBoost, 
Solarcache, Solarimmersion, Solarmiser, and SOLiC. The best of these use PWM 
technology to minimize electrical interference, but all offer little in the way of smart 
technology. The German company MyPV makes the combined smart energy 
controller & diverter THOR [19]. And the Italian company 4-noks SRL makes the 
Elios4you smart energy controller [1], Power Reducer diverter [2], and ZigBee 
Smartsockets [3]. SolarEdge rebadge the Power Reducer and Smartsockets with their 
own smart energy controller. Any of these smart energy controllers do enable a 
comprehensive installation. But interactions between diverters and solar PV battery 
systems can sometimes be counterproductive.  
 
Solar PV Batteries: 
Solar PV batteries presently come in four forms, for example: 
1. DC battery: SolarEdge, Solis, SMA, Reverberi, Victron, replacing any existing inverter 
2. AC battery: SolarEdge, PowerVault, Victron, SMA, Solax, Enphase, etc, that plugs into 

house wiring like all other appliances, usable with any existing inverter 
3. AC inline battery: Victron Multiplus or Eco-Multi, that inserts between the Grid and the 

house wiring, i.e. in-line with the AC mains, usable with any existing inverter 
4. DC inline battery: Victron Multiplus, that inserts between the Grid and the house 

wiring, i.e. in-line with the AC mains, replacing any existing inverter. 
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AC batteries first convert the AC to DC to charge the battery, then when there is a 
demand for some electricity, convert the stored DC energy back to AC again for 
consumption. DC batteries have hardware to charge with DC from solar PV panels, 
avoiding unnecessary conversions, and hence are the most efficient (i.e. least lossy), 
but do require existing inverters to be replaced; some can also charge from AC (e.g. 
from off-peak AC), but this suffers a double conversion loss. DC batteries can benefit 
from interaction with energy controllers, so any existing energy controller may also 
need to be replaced or enhanced. 
 
DC batteries may be more efficient, but in the past many existing installations were 
likely to reject the additional costs of replacing their inverter and controller, and opt 
for an AC battery instead. To restate the obvious, AC batteries attracted users who 
wished to retain their existing inverters. Recently this situation has changed. 
 
Without further information there are traps for the unwary. Most suppliers do not 
reveal how energy controller firmware can be made to communicate with solar PV 
battery systems. Furthermore the control loops of some energy controllers may 
conflict (i.e. ‘fight’) with those of some solar PV battery systems. For most products 
there is no information about these issues. 
 
Powerfail Backup 
An additional concern is that if the AC mains supply fails, some solar PV batteries 
can provide backup power, i.e. continue to provide power to some or all loads. For 
non-inline batteries this is usually only possible by rewiring selected loads to a 
secondary ‘backup’ output, because their primary output is mandatorily required to 
provide ‘loss of mains’ isolation like all inverters. In contrast, inline batteries supply 
backup power to the whole house, i.e. all the loads, since the ‘loss of mains’ isolation 
only affects their Grid connection. This may not be desirable, especially if the 
household loads can exceed the rated capacity of the inline battery system. 
 
Irish Government Grants: 
The Sustainable Energy Authority (SEAI) provide grants of €700/kWp for solar panels 
and €1000 for a battery system, based on a claim by the householder plus extensive 
documentation from the installer, including BER test results. The documentation also 
includes proof of certification to many national/international standards, especially 
regarding anti-islanding protection. For individual householders the need for and cost 
of so much documentation, especially battery certification, is a major impediment to 
uptake of batteries. In Ireland the optimum is 2kWp of PV panels, or 3kWp of PV 
panels plus a 3kWh battery, and the grants support this logic. 
 
The Irish Revenue Commissioners support solar PV installations with home renovation 
(HRI) tax rebates of 13.5% on solar PV installations costing more than €4400, based on 
a simple online claim by the householder plus VAT claims by the installer. The rebate 
is reduced proportional to three times any related SEAI grant, which makes those grants 
even less attractive. 
 
Anti-islanding Protection 
Anti-islanding is the ability to switch off or disconnect household sources of AC power 
in the event that the AC mains is disconnected. This is a safety measure to prevent 
maintenance workers from being electrocuted when working on the AC mains. All 
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household sources of AC power (generators, inverters and battery systems) must be 
certified to conform to the national standard. In the UK the relevant standard is G59, 
while in Ireland the regulator is ESB Networks, who mandate that microgenerators like 
solar PV systems must conform to either EN50438-IE (2007) or EN50438-IE (2013), 
with certification including test results by an independent testing house. 
 
Unfortunately as of late-2018 there are few solar PV battery systems that are certified 
in this way. Ireland is considered to have too small a solar PV battery market to justify 
the costs of independent certification. Most products are self-certified, and very few 
provide test results and Irish settings. Those that provide test results and Irish settings 
with their self-certification are likely to be considered acceptable (the decision is made 
by ESB Networks). Some that are certified independently are DC batteries, where the 
battery is isolated behind an inverter targetted at the much larger solar PV inverter 
market that justifies the costs of independent certification.  
 
If the inverter or battery system is not considered certified to the standard then an anti-
islanding relay is needed to disconnect them from the AC mains. For example, the 
ZIEHL UFR1001E has both G59 and EN50438-IE certification. The latter is self-
certified but given the extensive independent test results for the former it is likely to be 
considered acceptable. These are expensive, costing approximately €450 standalone or 
€1000 in a panel with circuit breakers and wiring (both incl.VAT). 
 
Interacting energy controller and solar PV battery firmwares 
If the relevant firmwares were updated to provide interaction, users would only need to 
use one App with both the energy controller and the solar PV battery. 
 
This requires that both the energy controller and the solar PV battery system are 
provided with external communications hardware/firmware, e.g. Elios4you has wired 
RS485 Modbus (for 3-phase) or wireless Zigbee comms (single-phase), SolarEdge 
has mixed RS485 and Zigbee comms, and Victron mix USB and Modbus comms. In 
principle each component could interact, but in practise only with other components 
that understand their communications protocols. 
 
But the solar PV battery system firmware would also have to be compatible: 

1. Reverberi make an inverter plus EDI Energy Storage [5] that does interact 
with Elios4you, but do not state whether communication is via Modbus or 
Zigbee. This is a DC battery, so for existing PV systems would require 
inverter replacement. It is not known whether it is certified for EN50438-IE. 

2. SolarEdge make three products, the StorEdge SE5000-XXS [6] DC battery 
(which includes backup), the SESTI storage interface [8] for their non-battery 
inverters, and the SE3500 [7] AC battery (needs SESTI too), and these interact 
with their rebadged 4-noks PowerReducer diverter and Smartsockets and their 
own smart energy controller. Their SE3500 and SE5000 inverters are certified 
to EN50438-IE. These are expensive proprietary products. 

3. Victron make their Multiplus inverter [20] that does interact with MyPV’s 
THOR [19] smart energy controller and diverter. The Multiplus includes 
backup, and uses their ColourGS or VenusGX controllers that run open-source 
Venus firmware that could potentially be updated as needed. For an existing 
installation, this system is usually installed as an AC battery. For a new 
installation it can be installed as a DC battery by using Victron MPPT charge 
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controllers instead of a separate solar PV inverter, or as an AC inline or DC 
inline battery by insertion between the Grid and the house wiring. Seemingly 
these are mid-cost and highly flexible solutions, but only have EN50438 (not 
EN50438-IE) self-certification with no test results nor Irish settings, so do 
need an anti-islanding relay, adding greatly to the overall cost. 

 
Interacting lower-cost products would be more attractive, even better if only needing 
existing communications hardware. 
 
Non-interacting energy controller and solar PV battery firmwares 
If the energy controller and solar PV battery systems cannot interact, users will need 
to use two independent Apps, one for each system. Very significantly, firmware might 
not need to be updated as the two systems might work largely independently, without 
conflicts between their control loops. But this cannot be assumed. 
 
Again the solar PV battery system would also have to be suitable: 

1. Ginlong/Solis make an inexpensive hybrid Energy Storage Inverter [13] DC 
battery that can use an inexpensive Pylontech US2000B [14] battery, and is 
self-certified for EN50438-IE with test results and Irish settings. For existing 
installations this will require inverter replacement, but despite this the costs 
are comparable or less than other solutions. SMA make similar but more 
expensive certified systems [15]. 

2. A number of manufacturers make AC batteries (e.g. Victron, Enphase, 
Powervault, SMA, Solax, etc), some of which include backup, some 
seemingly lower-cost solutions, most of which are not certified and hence 
need an anti-islanding relay that adds considerably to the overall cost. Some 
exceptions, e.g. SMA [16], Enphase [17], are independently certified or do 
provide test results for their self-certification. 

3. Victron make their EcoMulti AC inline battery [9, 10] based on their 
Multiplus and ColourGS, which is well suited for existing PV installations 
with limited household loads; it installs between the Grid and the house 
wiring, and seems to be a mid-cost solution, but again needs an anti-islanding 
relay that adds greatly to the overall cost. 

 
In each case the energy controller loops should act as normally expected: 

1. It controls fixed loads, either via relays or wirelessly 
2. It controls a diverter to absorb excess solar energy 
3. It controls the above consumption to minimise energy export 

 
Independently the solar PV battery system should also act as normally expected:  

1. It uses energy excess to charge its batteries 
2. It tops up battery charge with off-peak electricity if so desired 
3. It minimises energy import using its stored energy 

 
There is one source of conflict to which attention must be paid. If the diverter is active 
and then a sharp loss of PV energy occurs (e.g. from clouds), then the battery system 
might respond to replace the lost energy flow. This is not desirable, as the diverter is 
for absorbing excess PV energy, not stored energy, and may quickly drain the battery.  
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The proper solution is to ensure the battery cannot discharge when the diverter is 
active or vice-versa, but this requires firmware interaction, or additional hardware 
(e.g. work in progress via RS485, see [18]) to guarantee this constraint. 
 
An effective interim solution is to ensure the energy controller responds more quickly 
than the battery, e.g. for example a Solar iBoost can be adjusted to respond very 
sensitively in the energy domain, and an Elios4you responds very quickly (~5secs) in 
the time domain. Another effective solution is to ensure battery discharge only occurs 
at night, i.e. when there is no excess PV energy to activate the diverter; but in high 
latitudes (e.g. Ireland) and in the absence of diverter activation and battery discharge 
somehow being made conditional on PV generation, the hours of night and day vary 
so much that a simple time-scheduled solution may become inconvenient. 
 
However, given this issue is resolved, a non-interacting, i.e. independent, energy 
controller and solar PV battery should happily coexist. 
 
Example non-interacting smart energy controller & DC battery system 
Fig.1 shows a possible installation, also see [12], showing a hypothetically added 
Solis Energy Storage Inverter and Pylontech US2000B battery. An Elios4you 
measures the solar and mains power and provides two paths to soak up excess solar 
power: via the Power Reducer diverter, and via the ZigBee Smartsockets. A separate 
current sensor measures mains power so that the hybrid inverter can input excess 
power to charge its batteries or output stored power to reduce imported mains power, 
and provide backup power to selected loads if the AC mains fails. An anti-islanding 
relay is not needed as the inverter is likely to be considered certified to EN50438-IE. 
 
Example non-interacting smart energy controller & AC battery system 
Fig.2 shows a possible installation, also see [12], showing a hypothetically added 
Victron Multiplus AC battery. An Elios4you performs the same functions as in Fig.1. 
A separate ET112 current sensor measures mains power so that the VenusGX can 
command the Multiplus to input excess power to charge its batteries or to output 
stored power to reduce imported mains power, and to provide backup power to 
selected loads if the AC mains fails. An anti-islanding relay (G59) isolates the house 
if the AC mains fails (for Ireland the relay must be EN50438-IE). 
 
Example non-interacting smart energy controller & AC inline battery system 
Fig.3 shows a possible installation, also see [12], showing a hypothetically added 
Victron EcoMulti AC inline battery. An Elios4you performs the same functions as in 
Figs.1 & 2. The EcoMulti inputs excess power to charge its batteries or outputs stored 
power to reduce imported mains power, and provides backup power to the house if 
the AC mains fails (and isolates loads that are rewired to a secondary ‘no-backup’ 
output). An anti-islanding relay isolates the house if the AC mains fails. 
 
 
Conclusions 
It would seem that in Ireland the options are limited, principally because few solar PV 
batteries can be considered certified for EN50438-IE, and any non-certified batteries 
carry the cost burden of an expensive anti-islanding relay. 
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Example batteries that are or are likely to be considered certified are those from 
SolarEdge (both expensive DC and AC), Enphase (mid-cost AC), SMA (both mid-
cost DC and AC) and Ginlong/Solis (inexpensive DC). Example non-certified 
batteries are the AC batteries from Victron, Powervault, Solax, etc. The cost of any 
these is likely to be between that of the Ginlong/Solis and SolarEdge systems. 
 
In principle Fig.1 is representative of any certified DC system, and if an anti-islanding 
relay is added, in principle it is representative of any non-certified DC system. 
 
Simlarly Fig.2 is representative of any non-certified AC system, and if the anti-islanding 
relay is removed, in principle it is representative of any certified AC system. 
 
Fig.3 is representative of any non-certified AC inline system, and if the solar PV 
panels connect to the inline battery (i.e. no separate solar PV inverter), in principle it 
is representative of any non-certified DC inline system. Any certified inline system 
would not need the anti-islanding relay.  
 
In principle interacting systems should have no operational flaws, but all non-interacting 
systems require attention to the interaction between the battery and the diverter. 
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Figure 1: Possible solar PV smart home installation 

showing hypothetically added Ginlong/Solis DC battery 
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Figure 2: Possible solar PV smart home installation 

showing hypothetically added Victron Multiplus AC battery 
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Figure 3: Possible solar PV smart home installation 

showing hypothetically added Victron EcoMulti AC inline battery 


