RELIABLE BACKUP OF
CRITICAL INFRASTRUCTURE
HOW TO KEEP YOUR HOME,
OFFICE OR FACILITY UP AND RUNNING
DURING A POWER OUTAGE
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Introduction - Why have a backup power
Is critical infrastructure protected
in the event of a power outage?
It may come as a surprise – but it
isn’t. At least it usually isn’t.
Before the Corona pandemic, many
of us assumed that the security state
departments are prepared for such
events. That the persons in charge will
pull out ready-made plans out of their
desks in a matter of hours, that the
police, fire department and the army
will immediately begin distributing
millions of face masks and protective
equipment. Of course all of us saw
that the reality was quite different;
we had to take care of ourselves for
the first few months, the stronger
took care of the weaker and it was
only the restrictions and commands
that we didn’t have to worry about
implementing – we received plenty of
those from the government…
The same would happen in the event
of a widespread power outage. Don’t
think for a second that someone
would deliver food, gas, fuel, LPG
cylinders or drinking water to your
house. At most, you’ll be notified
over loudspeaker that “it is forbidden

to flush the toilet.” The internet
and the cellular network won’t
work because the base transceiver
stations only have enough power
stored for 4 to 12 hours of operations
without electricity. Water won’t
run from the tap because drinking
water treatment facilities and pumps
don’t have any sort of backup (with
only a few exceptions). Feces will
flow through the streets because
sewage treatment plants will also
not be running. There’ll be a massive
extinction of aquatic animals because
streams and rivers will turn into
sewers. Shops will be closed, cash
registers won’t work so there will be
no way of selling food. Refrigerators
and freezers won’t be working so
most food will go bad. People will be
thirsty and will start drinking water
from emergency water sources such
as various streams (which will be
contaminated by this point), wells
(which will run dry) or rain water tanks

(which will be empty). This will cause
a gastrointestinal epidemic and an
attack on healthcare facilities, which
will also be out of order with only
a few exceptions.
Farm animals will die in droves
because they are bred centrally,
meaning in large groups at various
industrial facilities. There, they are
dependent upon central air and
cooling (poultry), water connections
(cows and pigs) and milking (cows).
Ten people are not able to provide
water to 500 cows using a bucket or
milk them manually in one day; what
is more, when there’s no water to give
and no way of storing and processing
the milk anyway…
It is important to realize that in the
event of a long-term grid power
outage, society will experience
devastation that we have not felt since
the Second World War and which
would make the current Covid-19
pandemic feel like a walk in the park…
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Family Homes
and Larger Households
Are you operating a critically vital
electrical device in your home?
You probably are but “don’t know”
about it. There’s a reason why
they say one doesn’t realize the
importance of something until that
something is lost.

Most of us have a refrigerator
and freezer at home – running on
electricity of course. Someone has
a well or a borehole and needs to
pump the water into the home
mains using a home water system.
Even seemingly off-grid heating
using solid fuels or natural gas
can’t get by without electricity –
you need it to operate the boiler,
the distribution pump of the water
system or a suction ventilator for
the exhaust gases.
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DO YOU HAVE A SOLAR POWER
SYSTEM?
You’re almost in the clear. Invest in
batteries of corresponding output
and capacity so that you can power
your refrigerator, home water
system or water treatment system
using these batteries. Think of your
neighbors as well – they’re going to
want to charge their electronics at
your house. If you don’t know how
to choose the right battery, contact
your local company, which carries
out implementations and inquire

about powerful LiFePO4 batteries
that are able to deliver at least 2kW
in off-grid mode. Our article “Before
You Order a Solar Power System‘‘
will also be of help as it explains in
detail how to select the right battery.
You can find it on our website
www.gwl.eu or you can request to
have it sent from our sales team by
sending an email to sales@gwl.eu.
Buy a pressure flow tank for drinking
water with a volume of at least
30l per person in your household.
You can connect the tank to the home

mains so that the water continuously
changes over but if the water
supply is interrupted, it functions
as a reservoir. A good plumbing
company will help you with this.
DO YOU LIVE IN AN APARTMENT
AND/OR DO YOU NOT HAVE
PHOTOVOLTAIC PANELS?
A regular UPS from a computer
store is only able to backup simple
consumer electronics and what is
more, only for less than an hour.
The output of the energy produced

is low and cannot be used for larger
appliances, which contain a motor
(pump, washing machine…). At least
invest in a portable power station,
which you can charge in your car
or at your neighbor’s using a solar
power system and bring it home
charged. Careful though, most cheap
transportable energy storage units
have a maximum output of 300 or
600W. That type of source is useless
for anything other than a laptop or
a mobile phone. An actual useful
power storage unit has a maximum

output of at least 1200W and
a capacity of at least 1kWh. You can
then use it to charge a refrigerator
or a submersible water pump.
Examples of suitable products are e.g.
power stations from EcoFlow (Delta
1300) or Jackery (Explorer 1000).
Your home supplies should include
a package of drinking water per
person at least (6 to 10 liters),
candles, two camping LPG bottles
with a cooker and enough AA
batteries for flashlights, radios
and other such appliances.
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Backing up Small
and Medium-Size Companies
Do you operate an agricultural or food production
plant or a gas station? Then you’re on the front line.
Backup is a must and no one will take care of it for you.
Businesses in not so vital areas (logistics, ecommerce,
small-scale production, services) should also pay
attention to their own blackout scenario.

Buying a gasoline powered generator
is a seemingly satisfactory solution.
However, today’s gasoline mixed with
ethanol cannot be stored long-term,
volatilization spoils it and deposits
and sediments are formed. This
means you most likely won’t be able
to use it to start up a sensitive engine
with electronic injection after sitting
still for a year or you can damage the
injection pump. You won’t be able
to find clean gasoline in the event of
an emergency – just like you weren’t
able to find disinfectants, face masks
and gloves when the COVID-19
pandemic broke out. You also can’t
run a gasoline powered generator
inside and it is not always possible to
place it outside without disturbing the
surroundings with its exhausts and
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noise. What is more, most powerful
appliances (pumps, blowers) do not
function using a generator because
their starting current is too high.
We can certainly get by without an
elevator, we can also open automatic
doors manually and heat will keep
inside for several hours once heating
shuts down but there are appliances
that have to run for safety reasons
– and people aren’t allowed into
offices or production facilities without
them. These mainly include all IT
systems, fire protection systems,
air conditioning, underground space
lighting and sewage system units.

WHAT DOES A CORRECT BACKUP
OF AN IMPORTANT ELECTRICAL
APPLIANCE LOOK LIKE?

• It uses industrial UPS or an off-grid/
hybrid inverter, which are intended
for permanent operations in a wide
range of temperatures. We e.g.
recommend hybrid transformer
inverters from Victron Energy,
which we have been delivering
to our customers as an accessory
to LiFePO4 batteries for a long
time.They are reliable and have
unique functions and features.
By comparison, standard consumer
UPS designated for computers and
IT applications (APC, CyberPower,
Eaton, AEG…) cannot be used.
• It uses industrial batteries, which
do not have a self-discharge
effect and are able to supply
high currents for a long period of
time. This means that you should

avoid starter lead batteries from
a gas station or Chinese energy
power stations comprising small
18650 Li-Ion cells. Such batteries
have a low output and tend to be
completely discharged just when
we need them or they are old and
used and no longer have the ability
to accumulate or supply energy.
Prismatic lithium iron phosphate
cells from ELERIX and Winston
ThunderSky have been keeping our
customers satisfied for more than
12 years now.
• The system is fully autonomous and
does not rely on any type of external
communication, commands or
operators. Please realize that in the
event of a blackout, it will not be
possible to control the system via

GSM or remote internet access.
Those will likely also be out of
order. This also means that human
operators will probably have their
hands full elsewhere and will not
have the capacity to manually
operate the system – e.g. to connect
wires, start up the generator, add oil
and gasoline etc.
It would still be best if the backup
system had some type of monitoring
or remote control for “times of
peace.” Some intelligent hybrid
inverters (e.g. Victron Energy) have
this integrated inside and are able
to monitor all parameters exactly,
especially the state of charge of the
batteries, solar panel output, power
input of connected appliances and the

quality of the 230V network. It is able
to calculate the remaining time of
the backup using these values and to
inform the operators of the fact using
a display, GSM network or internet.
We describe an example of a backup
system, which can be put together
and serviced by any local electrician
using a diagram and manual in detail
in Chapter 4 below. It is built from
widely available and interchangeable
components and will serve you for
at least 10 years without the need
for any battery replacements or
any type of complex or expensive
maintenance.
You can order almost all of its parts in
our online store at http://shop.gwl.eu
or they are all available at standard
electrical wholesalers.
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Backing up Critical Municipal
Infrastructure In Other Words, Will
a Blackout Stop the Water Supply
and Wastewater Treatment Plants (WWTP)?
Every mayor of every community should have a plan in place as to what
critical infrastructure will be backed up in the event of a long-term
electrical power outage. Once the blackout occurs, the mayor is sure to
have other things to worry about than to start thinking about what runs
on electricity and what stopped working where.

Water and sewage – two essential
systems. Water lines are pressured
using electrical pumps and WWTPs
work on the principle of aeration using
electric blowers and pumping the
wastewater between various chambers.
They cannot run without pumps,
blowers and chemical dispensers.

WHAT ARE SOME OTHER
POTENTIALLY CRITICAL
SYSTEMS?
• Gas stations
• Circulating pumps for heating and
cooling
• Cooling and freezing systems
• Air conditioning
• Communication systems (public
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address systems, telephone
switchboards, radio stations)
• Lighting
• Monitoring systems (water level
status, gas pressure, temperature,
concentration of substances etc.)
• Navigation systems (traffic lights,
variable road signs, emergency
signals)
• Servomotors (regulation taps,
blinds…)
• Access systems (elevators, automatic
doors and gates, barriers…)
• Security systems (security alarms,
EPS, infrared barriers, camera
systems)
The more self-sufficient your
community will be, the less help

you will need from other towns
and from the state. Put together
an emergency plan in the event of
a blackout, which does not factor in
any outside support. It will indicate
who is responsible for what, what
that person will be doing and where
that person will get the resources
needed. Carry out training regularly
including a simulation, which can
be easily done (as opposed to a fire
or a mass accident simulation) and
evaluate your observations. What we
discussed in the chapter above also
applies to municipal backup systems –
don‘t rely (only) on gasoline powered
generators or cheap UPS designated
for computers.

A SUITABLE CONNECTION OF
THE PV SYSTEM TO A BATTERY
FOR SAVINGS AND BACKUP
It is best to connect a solar power
system to a backup system. So-called
hybrid inverters are used for this
purpose (once again, we recommend
Victron Energy, which our customers
have been satisfied with for many
years). Such an inverter is as big as
a banana box and can be placed
anywhere in a technical room. You
don‘t even notice it during standard
operations – it is connected to
the 230V network and keeps the
batteries, which are connected to
it, charged. Using a so-called solar
regulator, it draws energy from the

solar panels thereby decreasing the
consumption of the building. During
blackout, it switches to off-grid mode
and creates alternating 230V voltage
from the batteries. The period for
which it can create this voltage
depends on you – in other words
on the capacity of the batteries and
consumption of the building. If the
sun is shining, it of course provides
power to the building that is backed
up and charges the batteries from the
solar panels as well.
The chapter below describes
a specific example (we also offer
excursions for municipal council
leaders with serious interest), which
we implemented for one mountain

village in the Czech Republic.
This village is often affected by power
outages, which usually last many
hours and even days. The local WWTP
is not able to function using a gasoline
powered generator because of the
high starting currents the blowers
and pumps and is located in a place
difficult to access during the winter.
This means that during the outages,
the water utility had to be stopped as
well because even though it could run
on a gasoline powered generator, the
wastewater from the homes could
not be treated anywhere. The entire
town was therefore without water for
hours and even days in some cases.
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Example 1:
Backing up the Wastewater
Treatment Plant
(DESCRIPTION FOR TECHIES AND CONSTRUCTION DESIGNERS)

INVESTOR‘S REQUEST
To backup the local WWTP in the
event of a blackout for at least
24 hours. Maximum power input
of the WWTP is 4.2kW but thanks
to the combination of five threephase motors with the potential for
a simultaneous start, the system
needs to be able to manage a starting
current of over 70A. Further, the
investor requires that the WWTP roof
measuring 12 x 6 meters be used to
maximum capacity for solar panels
and to use them to reduce electricity
consumption. The backup system will
be prepared for powering the station
for electrobikes and small electronics
(up to 1kW), which is located in front
of the facility.

PROJECT ANALYSIS
AND PREPARATION
To backup an appliance with such
a high starting current is no trivial
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matter and is basically impossible
using standard inverters. This is why it
was first essential to cooperate with
the supplier of the WWTP technology
to determine whether it is possible
to limit the simultaneous operation
of the motors and the moment they
start up by modifying the algorithm.
Luckily, this was successfully carried
out. Then it was necessary to equip
the motors with frequency converters
to limit their starting current when
they are being turned on. Switching
to a backup source had to occur
independently of the human
operators and the communication
network. The backup power source
had to be able to function at 100%
even at extremely low temperatures
of up to minus 30 °C.

SOLUTION PROPOSAL
Once the financial and technological
aspects were carefully analyzed,

we selected an industrial three-phase
UPS with a pure sinusoidal output
and a power output of up to 15kVA.
We planned for a battery comprising
128 industrial LiFePO4 (lithium iron - phosphate) ELERIX 110Ah cells
connected in a series on a parallel
(2P64S) for the charging. Every cell
has a nominal voltage of 3.2V and is
connected in a pair on a parallel. Sixty
four pairs connected in a series comprise
a battery with a capacity of about
45kWh (36kWh that can actually be
used) and a voltage of 205V. We ended
up using 64 pcs of 300Ah second-life
ThunderSky-Winston cells, which were
previously used in an electric bus and we
thereby saved them from being recycled.
Even after running in the bus for several
years, they have been working in the
WWTP for almost two years without
any issues and are thus an attest to the
immense durability of this technology.

Spec. Device

Manufacturer/
Supplier

Type

Unit

U
(V)

I
(A)

P2
(kW)

I L1
(A)

I L2
(A)

I L3
(A)

Starting
Current (A)

Lowara

Domo 10
VXT

1

400

2

0.75

2

2

2

16

M1

Recirculation
Pump

M2

Activation
Blower

FPZ

R30-MD

1

400

2.6

1.1

2.6

2.6

2.6

18.2

M3

MK Blower

FPZ

R30-MD

1

400

2.6

1.1

2.6

2.6

2.6

18.2

M4

Permeate
Pump +FM

Pedrollo

JCR 1C

1

400

1.1

0.37

1.1

1.1

1.1

2

M5

Membrane
Chamber
Pump

Lowara

Domo 10
VXT

1

400

2

0.75

2

2

2

16

M6

Dosing Pump
of Iron
Sulphate

AQUA

TEC1

1

230

0.8

0.004

x

x

0.8

1

1

230

1

0.15

1.0

x

x

0

10.3

11.1

71.4

Auxiliary Circuits
Total

12.1 4.224 10.3
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The investor, however, also requested
that energy be saved using a solar power
system. We therefore implemented
10 pcs of GWL/Sunny solar panels with
a nominal output of 10 x 300Wp =
3kWh on the south side of the WWTP’s
saddle-shaped roof. Solar regulators and
GF-SUN inverters process the energy
from the panels, which are located next
to the switchboard inside the facility,
and which convert direct current from
the solar panels into alternating current.
Because of the complex bureaucratic
process and technical requirements of
the power distributor, we configured the
inverters to a mode without overflows
of energy into the grid, which means
it only provides power for what the
WWTP itself consumes and helps
charge the batteries. In the event that
there is an excess of solar energy,
the regulators begin to limit production
so that the energy doesn’t flow back
into the grid. If the electricity goes out,
the system automatically switches
to off-grid mode within seconds and
the entire WWTP begins to run on
power from the batteries, which can
handle at least 2 days of operations.
We used the PLC Wattrouter Mx from
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the Czech manufacturer Solar Controls
to manage the system and the BMV700H module from Victron Energy to
measure the current remaining power
in the batteries. Information on the
system is provided to the municipality
using GSM and internet communication.
The system is fully autonomous and
can get by without a functional GSM/
internet network. The Wattrouter Mx is
able to use the independent measuring
module to monitor the balance of
electrical energy, i.e. the production of
the photovoltaic panels vs. consumption
of the facility. It delivers these statistics
together with the temperature

TECHNOLOGICAL
INFORMATION
We usually see three basic types of
inverters on the market:
• High-frequency/transformerless
inverters with a modified
sinusoidal waveform: suitable
for the least demanding backup
of appliances where no rotating
field exists (there are no motors).
It cannot run while phased to
the mains, has a negative impact
on the life-cycle of connected
appliances and its own lifetime is
very limited. Its only advantage is
its low price and we therefore do
not recommend it for backing up
important appliances.
• High-frequency/transformerless
inverters with an true sinusoidal
waveform: suitable for simple
backing up of appliances with

measurements to the operators using
an internet connection. If the regulation
internal logic fails and energy starts
flowing back to the grid, the Wattrouter
temporarily disconnects the inverter
from the mains.
We plan on extending the function
in the future to include the
reception of the summer forecast
from the PVForecast system
(http://wp2.pvforecast.cz/) provided
by Czech Technical University in Prague.
This will enable the forced switch to
off-grid mode or grid mode during night
hours with the PV panels expected to be
charged during the day.
no rotating field (there are
no motors). It typically has an
IT infrastructure, lights, small
circulating pumps for boilers,
communication systems, control
panels etc. Its advantage is its
small size, low weight and the
option to connect it to a network
as well as a better price/
performance ratio.
• Low-frequency inverters with
a transformer: This is the best
option for backing up. It usually
has no problem with a rotating
field (motors) and inductive
loads, and is able to backup
everything from a computer
network, through lights, kitchen
appliances to a pump in a well.
The weight and price are
between 5kg and 400 EUR
per 1kW of power.

CIRCUIT DIAGRAM

3x FVP 300Wp

3x FVP 300Wp

GF-SUN
Limiters

4x FVP 300Wp

3x GF-SUN 1kW

Current
Distribution
Switchboard

N

Wattrouter
Metering
Module
2A

6A

PE

10A 10A 10A
KM2

KM1
LI N

R2

R1

GND
IL1
IL2
IL3

WATTROUTER

Current
connection
to UPS
BMV 700

M
3

UPS

Technology
Switchboard

Electric Bike
Charger
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DESCRIPTION OF WIRING
The three-phase power supply from
distributor’s meter passes through
metering transformers of the solar
regulators, which measure the current
drawn by the entire WWTP and if it
approaches zero, the connected solar
inverters and regulators from GF-SUN
begin limiting their output in order
to prevent energy from flowing back
into the distributor’s grid. Should this
regulation fail for any reason, there is
still the metering Wattrouter module,
which has a similar function and if it
detects an overflow, it switches off the
R1 output, which disconnects the entire
KM2 relay and the solar panels are
galvanically disconnected from the rest
of the distribution system.
The KM1 relay is connected to the
second R2 contact of the Wattrouter
on parallel with the BMV-700H, which
means that detaching the R2 (time
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schedule) from the BMV-700H (charged
battery) forces the disconnection of the
power supply from the mains to the
UPS and the entire system transitions to
battery operation.
The BMV-700H uses the measuring
resistor (also called a “shunt”) to
measure the charge supplied to and
drawn from the battery and uses
this difference to calculate the SoC
percentage (State of Charge).
The Wattrouter is connected to
the provider‘s internal network via
a Mikrotik LTE modem and VPN. It
monitors and logs the consumption
of the WWTP (detects abnormalities),
battery temperature, relay status,
network outages etc. The internet
connection will also be used for the
transmission of the sunshine forecast
from http://wp2.pvforecast.cz.
A potential outage of the LTE network
will not in any way affect the function of

the backup and it will only temporarily
prevent the monitoring of statistics and
the forced transition of the system to
off-grid mode (the automatic transition
of course continues to operate at the
UPS level). We selected the industrial
GSM UGATE3A communicator from the
Czech company Flajzar as a backup/
superstructure monitoring of correct
system operation (not required for
proper operation). A smoke detector
and network voltage monitor
are connected to it. This way, the
municipality is informed of every
power outage and the transition of
the WWTP to off-grid mode using
another independent channel (text
message or phone call). In the unlikely
event of a serious defect or accident,
the municipality is also informed of
smoke in the UPS and the battery
compartment.

PROTECTION FROM WEATHER CONDITIONS

Temperature
25

before temp.

20

after

management

15
10
5
0
-5
-10

temp in

2020-03-16

2020-03-15

2020-03-14

2020-03-13

2020-03-12

2020-03-11

2020-03-10

2020-03-09

2020-03-08

2020-03-07

2020-03-06

2020-03-05

2020-03-04

2020-03-03

2020-03-02

-15
2020-03-01

Even though LiFePO4 batteries – unlike NMC and
other chemical/lithium batteries – can be charged
and discharged at below-freezing temperatures, to
increase capacity and extend the life-cycle, it is advised
to keep the system at a temperature between 5 and
25°C. If the space where the installation is located
is not heated or tempered, it is best to insulate the
space using nonflammable mineral insulation. Waste
heat from the inverters and the UPS can be used to
heat the batteries during the winter months.
In locations where the climate conditions require
it, do not forget about forced ventilation of the
inverters and the UPS, ideally using a parallel pair
of mechanical thermostats, which have a low risk
of failure.
In the sample installation, the battery and the UPS
compartment is protected by a structure made
of perforated steel profiles, CETRIS wood and
cement boards and 80mm of mineral insulation.
Even at ambient temperatures of around -10°C,
the temperature of the batteries did not drop
below +14°C:

temp out

www.gwl.eu | 15

SUMMARY AND BUDGET
The entire backup system has been
working without any problems since
November 2019 until today (April
2021). It has provided the citizens full
comfort in the use of the municipal

water mains and sewage even during
power outages caused by storms
Ciara and Yulia, which hit Central
Europe in January and February 2020.
While a simple power outage in
8 hours
(6 kWh)

16 hours
(12 kWh)

48 hours
(36 kWh)

48 hours
(lease)

1 250 EUR

2 500 EUR

7 400 EUR

200 EUR / month

ELERIX BMS

450 EUR

450 EUR

450 EUR

450 EUR

UPS 15kVA

2 050 EUR

2 050 EUR

2 050 EUR

2 050 EUR

Mechanical structure

750 EUR

750 EUR

750 EUR

750 EUR

Battery heat insulation

350 EUR

350 EUR

350 EUR

350 EUR

GF-SUN-1000G2 inverters

650 EUR

650 EUR

650 EUR

650 EUR

GWL/Sunny-300MB PV panels

900 EUR

900 EUR

900 EUR

900 EUR

PLC Wattrouter

400 EUR

400 EUR

400 EUR

400 EUR

WWW + LTE + GSM comm. + EPS

250 EUR

250 EUR

250 EUR

250 EUR

Assembly parts and connecting materials

1 550 EUR

1 550 EUR

1 550 EUR

1 550 EUR

Assembly and delivery

3 100 EUR

3 850 EUR

4 600 EUR

4 600 EUR

11 700 EUR

13 700 EUR

19 350 EUR

11 950 EUR

Length of WWTP backup
ELERIX battery

Total
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a single town doesn‘t really surprise
anyone and can be managed with
some limitations to comfort without
a problem, it is not possible to go
without water and sewage.

Example 2:
Server Backup at a Company
(DESCRIPTION FOR TECHIES AND CONSTRUCTION DESIGNERS)

REQUEST
The investor asked for a system to
backup a standard 19“ IT switchboard
(containing 1 server, a disk field,
2 switches and a network router) with
a power input of 500W. The backup
source needed to provide charging for
a period of 8 hours, it had to be fully
autonomous, require no maintenance
and have remote monitoring while
also communicating with servers to
ensure they are shut off safely if the
batteries are discharged. It had to
be integratable into a standard rack

and could not take up more than 12U
vertically (about 50cm). It of course
also required zero-emissions operation
and noise levels of 55dB at most at all
operational modes (the rack is located
in an open-space office).

SOLUTION PROPOSAL
We need at least a 4kWh battery to
backup a 500W appliance for a period
of 8 hours (8 x 0.5) and taking a 20%
reserve into consideration, 5kWh is
better. We will use the current UPS to
maintain data communication with the

servers for short-term backup of up to
10 minutes with a standard GEL lead
battery (see below). However, we will
prioritize the Victron Energy Phoenix
off-grid inverter with an true sinusoidal
output charged using a high-capacity
24V LiFePO4 battery ELERIX BPF 5 kW.
The battery will be charged using the
GWL 20A/24 V charger. To protect the
batteries from excessive discharge or
overcharge, we will install the ELERIX
BMS Basic module. We will use the
ELERIX BPS module to switch between
battery operation and the mains.
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ELERIX BPS SYSTEM BLOCK DIAGRAM
Inverter
24V 230V

RACK
24V

Server

230V

230V

230V

BPS
ELERIX

Disk Field
230V

Switch
Router
UPS

24V

BMS
Basic
24V

230V
24V

Charger
230V 24V

ELERIX
Battery

DESCRIPTION OF INPUTS AND
OUTPUTS ON THE ELERIX BPS
MODULE
You will receive the entire ELERIX BPS
module assembled, functional and
tested on a DIN rail, which you will
insert into a 19” switchboard. It has
8 basic inputs and outputs (which are
marked), into which you will connect
the following:
1. 2 30V mains power (standard
IEC plug)
2. 2 30V output to the charger (IEC plug
3. 2 4V input from the charger (threaded
joints)
4. 2 30V output to the UPS (IEC plug)
5. 2 30V input from the UPS (IEC plug)
6. 2 4V output to the inverter (threaded
joints)
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7. 230V input from the inverter (plug or
joints)
8. 24V input from the main battery
(threaded joints)
It is also possible to use the following
4 terminals:
1. 24V input of the battery external
charging output (e.g. solar panels…)
2. Contact for simulating a power
outage (by supplying 230V AC)
3. Contact for forced activation of the
charger (functional if mains voltage is
present)
4. Potential-free dry contact
for signalling a power outage
(e.g. for a GSM communicator,
siren etc.). NO = immediately
disconnects when power from the
mains is lost, switches on within

5 minutes once power from the
mains is restored.

FUNCTION DESCRIPTION
If the input alternating 230V mains
current is lost or drops to below about
195V, the ELERIX BPS module interprets
this state as loss of mains power and
with a 5-minute delay (time hysteresis
and overcoming short-term outages,
which require no action because the
UPS can manage them) alternating
230V voltage from the inverter output
is connected to the UPS input. The UPS
interprets this as restoration of grid
power (it cannot tell the difference
between 230V from the mains and
from the inverter) and the backup
technology is connected via a bypass

from the inverter and the main ELERIX
BPF 5kW battery. These are connected
permanently on the DC 24V level and
the inverter is therefore always ready to
deliver 230V to the UPS.
Once 230V mains power is restored,
the 230V output from the inverter
to the UPS is disconnected first. The
UPS takes over the backup function,
which now reports a power fail in the
charging. After 5 minutes (to stabilize
the mains power supply), the UPS
input is connected to mains power and
concurrently, the charger, which begins
charging the main battery, also starts
running.
The charger is connected using
a time relay for a period of approx.
8 hours and then it is turned off and
galvanically disconnected from the
battery (double protection from
overcharge or discharge of the main
battery). It is possible to carry out
a forced disconnection of mains
power on the ELERIX BPS panel by
connecting a designated contact (zero
voltage switching = N) and remotely
switching on the charger to charge the
main battery. Both states (activating
the charger and disconnecting mains
power) last for the time it takes for the
relevant contact to switch on. The BPS
panel continues to provide the user
with information on the actual power
outage using the disconnected dry/
potential-free contacts.
All the timers on the BPS panel
(network stabilization and run time of
the charger) can be changed according

to the user’s needs.
If the traction battery is completely
discharged (in an outage that lasts more
than about 10 hours), the ELERIX BMS
Basic module disconnects the input
from the battery into the ELERIX BPS
module. This switches the rack UPS to
battery operation (from an integrated
lead gel battery) and the server and
disc field are informed of the remaining
backup time using data communication
(USB/LAN). This means that all the
necessary tasks, such as emptying out
the cache and automated shutdown,
can be carried out.

SUMMARY AND BUDGET
This backup system from GWL was
implemented in the company’s
warehouse and offices in the Spring
of 2019 and has fully replaced
gasoline generators in both locations.
The gasoline generators’ ownership,
maintenance and operations were
a large operational burden for the
company – starting with the need to
regularly turn them on and test them,
having to change the stored gasoline,
noise from running the generators up
to the time stress during the outage,
when it was necessary to make the
generator functional within 20 minutes
of the power outage, which the
maximum backup time of the rack UPS
with lead batteries. The new ELERIX
BPS backup system has been in use for
almost 2 years without any need for
essential maintenance. It has ensured
the trouble-free operation of the online

store and the information system of
the entire company during a planned
reconnection of the facility to a new
input of electricity, replacement of
the transformer in the building and
during two planned revisions. It uses
industrial LiFePO4 batteries, which
are not regularly cycled and their
lifespan is therefore not decreased.
Other components (contactors, relays,
charger, inverter) are in an industrial
standard and are easily replaceable and
changeable in the future. The lifespan
of the system is therefore basically
limitless.
Included in the delivery is a complete
electrotechnical diagram, a service
manual, and a list of parts. This makes it
possible to modify the system anytime
in the future, to change a faulty part
or replace a part with one of greater
power. The user can customize
performance and capacity of the system
through a simple change of battery, the
UPS or inverter for ones that are larger
and more powerful.
Estimate:
Component

Price

BPS module

550 EUR

BMS Basic module

300 EUR

BPF 5kW

2 200 EUR

Inverter

900 EUR

Charger

100 EUR

Total

4 050 EUR
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GWL is aspiring to bring the newest battery and solar technologies closer to the European customer.
Since 2003 we envision renewable energy in any form or shape to be a key component of the path towards
a sustainable, greener world. Our contribution is the distribution, development, and testing of products
that help thousands of Europeans to achieve their sustainable goals.
We are excited and challenged by increased interest in solar and battery solutions. Today we work actively
with many similarly minded businesses to push the renewable limits a bit further, be it electric bus,
locomotive, vehicle, or ESS. We believe that our products are the future and that‘s what
makes us so persistent and eager to keep going forward.
Follow us on social media for regular information on current special offers, news, manuals, and hacks:

GWL Power

@GWLPower

GWLPower

GWL Power

GWL a.s., Průmyslová 11, 102 19 Prague 10, Czech Republic
e-mail: sales@gwl.eu, phone: +420 277 007 500

www.gwl.eu

