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About Controllis

Controllis Zero is our breakthrough zero carbon power 
solution based on 10 years of development. It uses our 
proven DC generator technology and sophisticated 
remote management to significantly lower operating 
costs and deliver remote site power with net zero 
carbon emissions

Controllis also provides low carbon power solutions from 
standalone DC generator units up to fully integrated 
hybrid renewable systems which can save up to 90% of 
fuel. Our advanced cloud-based remote management 
system delivers detailed visibility and analytics of your 
power network performance in real-time.

We provide clean, carbon neutral off-grid & poor-grid power 
anywhere for telecoms and other multi-Site Users
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Controllis supports its global customer base using highly 
trained staff, distributors and partners. Our commercial 
offers can enable a cost-effective way to ensure 
your network infrastructure is working for you 24 x 7 
providing better power anywhere.

Controllis was founded in 2008 and is backed by 
commercial investors, corporate entities and individual 
investors. Because all of our design and development 
is in-house Controllis prides itself on offering flexible 
bespoke design for any DC power customer. Give us a 
call to see how we can help.



DC Generators

Many communications systems in the telecoms, defence, emergency 
services and utility sectors rely on DC power. This is generally so these 
systems can run uninterrupted off a standby battery when there is a 
power failure. These battery banks are often charged by AC generators 
with rectifiers converting the AC into DC. For sites where there is no 
mains available (off-grid) or poor mains availability DC generators 
represent a better solution.
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There are three main reasons to use
DC generators:

Reason 1: Lower Fuel Consumption 
Variable speed operation, use of permanent 
magnets, no coupling or bearing

Reason 2: Greater Reliability
No Rectifiers (off-grid sites), no ATS (grid 
connected sites)

Reason 3: Eliminates Site Electricity Theft
No mains available for local houses

All 3 of these reasons reduce operating costs 
compared to using a traditional AC generator and 
rectifier. Even if the AC generator is used in Hybrid 
mode (for low load sites) the use of a DC generator 
in hybrid mode will further reduce operating costs.

Savings vary but are usually in the range of 15% 
to 25% compared to the equivalent AC generator 
based solution.



Controllis DC Generators

Controllis build state-of-the-art DC generators and system 
components. Our unique and proprietary architecture offers the 
highest efficiency in the most cost effective package.
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The reasons for using Controllis DC 
generators include:

Reason 1: Even Lower Fuel Consumption
Unique high-efficiency 37 phase DCPrime 
Power® architecture

Reason 2: Very High Reliability
Multiple redundancy, advanced system 
protections

Reason 3: Lowest DC Ripple
Makes batteries last longer

Reason 4: Most Advanced Monitoring
Key Parameters monitored allowing 
predictive maintenance

Reason 5: Lowest Total Cost of Ownership
Significant reduction in fuel use and much 
better reliability

Controllis offers these advantages because our 
solution has been developed from the ground 
up to provide power at the lowest total cost of 
ownership for communications sites. Controllis 
is totally focused on the design, development and 
manufacture of DC Power and related control 
systems for communications customers.
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Generic System Architecture

The diagram above outlines the system architecture that Controllis 
offers its customers. Items such as battery banks and fuel tanks can 
be housed separately or in the same enclosure depending on the 
customers requirements.
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Key system components, 
testing and warranty

The key components in all 
Controllis DC power 
systems are:

These are outlined in detail 
on the next few pages.

All Controllis products 
are extensively tested at 
extreme temperatures in 
our large computer 
controlled test 
chamber in the UK. 
All components are tested 
well beyond the operating 
conditions that they will 
face in the field.

Controllis offer the industry’s 
best 5 year warranty on all of its 
components, we are able to do 
this because we know exactly what 
goes into each components and how 
they perform under extreme conditions.
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Better Power Anywhere

Product
Datasheet

Overview
Controllis DCPrimePower® generators provide clean DC output directly without 
the need for external filters or voltage conditioning. Controllis designed its 
DCPrimePower® generators for 48V Telecoms applications to a maximum continuous 
power output range up to 12kW. All DCPrimePower® generators have over 30 
individual phases providing a near ripple free output. Each individual phase has 
redundant rectification providing an extremely high level of reliability.

For further information call +44 (0) 1223 393 516 | Email: sales@controllis.com or visit controllis.com

Integrated Design
DCPrimePower® generators have been developed from the 
ground up for the needs of Telecom sites. The integrated 
high phase, high redundancy design results in a very low 
level of ripple critical for telecoms systems and hybrid 
battery systems. Unlike traditional systems that rely on an 
ACGenerator and external rectifier the output from the 
DCPrimePower® generators is already DC: this simplifies site 
design, saves space and reduces overall capital cost.

Clean DC Output
Controllis understands the importance of reducing ripple 
in telecoms systems. Excess ripple can lead to noise in 
telecoms equipment and also reduction in battery lifespan. 
The output from the DCPrimePower® generators is very 
clean and has a ripple of less than 10mV RMS.

Controllis
DCPrime Power® 
Generators



07
Controllis Limited

Phone: +44 (0) 1223 393 516 
Email: sales@controllis.com 

Website: controllis.com

High Efficiency Permanent Magnet Design
Controllis uses high strength, high efficiency Neodymium 
magnets in its DCPrimePower® generators. Using permanent 
magnets to generate the magnet field in a generator has a 
significant energy saving as there is no energy lost to an exciter 
coil. The magnets are never in physical contact with the stator 
and are cooled by the integral fan. Because of this benign 
operating condition themagnets have an extremely long 
operating life.

Variable Speed Operation
DCPrimePower® generators are designed for variable speed 
operation. Different charging scenarios - such as low site-
loads or completion of battery charging require lower power 
consumption. The ability to lower engine speeds to match such 
power-scenarios results in higher fuel-savings.

Frictionless Mounting
DCPrimePower® generators are mounted onto the engine 
flywheel and bell-housing unit. The rotor is directly attached 
to to the engine flywheel while the stator is mounted into 
the body of the DCPrimePower® generator, so that a small 
but constant air-gap is maintained between the stator and 
rotor. There are no bearings or couplings in DCPrimePower® 
generators (unlike AC generators): the resulting improvements 
in efficiency eliminates maintenance requirements associated 
with expensive bearings replacements.

Tailoring for Different Engines
Controllis can tailor the DCPrimePower® generators to match 
customer specific engine and environmental requirements. 
Each engine type has a unique torque curve. To achieve a high 
level of efficiency the PMG needs to match the torque curve 
as close as possible while allowing power headroom for higher 
temperature and/or higher altitude operation. By altering key 
parameters Controllis matches the PMG to the engine and the 
application. In low-altitude countries, lower head room can be 
designed to ensure the engine operates at maximum efficiency 
for each power level.

Ultra Long Service Life
Controllis designs all its products for an ultra long service 
life. All Controllis products come with industry leading five 
year warranties, and the magnets in our DCPrimePower® 
generators carry an unlimited 10 year warranty against loss of 
performance.

* Call to discuss other options

Specifications

Power Output
(Maximum Continuous) 
48V

5kW, 7kW, 12kW

-48V Voltage Output
(Programmable from 
controller)

-45.0V to -57.0V

On Board Temperature 
Monitoring

Yes

Voltage ripple <10mV RMS

Controller Interface CANBus SAE J1939

Standard Engine Flywheel 
Mounting*

SAE J620 6 1/2

Standard Engine Bell-
housing Mounting*

SAE 5

Height 350 mm

Width 410 mm

Depth 130 mm

Weight 18 kg

Operating Temperature -10 C to +55 C

Operating Humidity 5% RH to 95% RH

Product
Datasheet
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Product
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Overview
The Controllis RSC-HMU is an advanced DC Generator and hybrid system 
controller solution which provides accurate and reliable telemetry, 
remote-control and charging and voltage management capability
to DC Generators on Telecoms sites.

For further information call +44 (0) 1223 393 516 | Email: sales@controllis.com or visit controllis.com

DC Generator Management
The RSC-HMU is designed specifically to interface with the 
Controllis DCPrimePower® range of high efficiency DC 
output Permanent Magnet Generators (PMG). The RSC-HMU 
communicates with the PMG via a SAE J1939 CanBus interface 
and in turn controls Controllis’ variable-speed engine-
controller. Such an integrated approach ensures the whole 
system maintains an accuracy of 100mV on sites with multiple 
generators. The RSC-HMU operates in an automated load-
sharing mode when required. The RSC-HMU monitors all critical 
engine temperatures, fluid levels and running conditions. Where 
alarm conditions arise the RSC-HMU can be configured to notify 
support personnel via SMS and email. In systems where remote 
monitoring software is installed, notifications are forwarded 
using industry standard SNMP messaging. In extreme situations 
where continued operation would result in damage to the 
engine the RSC-HMU shuts down the system.

The RSC-HMU has a wide range of internal charging algorithms 
for use with different battery chemistry and modes of operation. 
The RSC-HMU can operate in stand-alone mode or interface 
into the Controllis Remote Management Server (RMS). The RMS 
manages all alarms, security and configuration of the remote 
RSC-HMU units. The RSC-HMU incorporates two separate CPUs 
for managing and monitoring real-time applications and taking 
autonomous local actions when required. Communications 
to and from the RSC-HMU can be implemented in a number of 
ways: using the on-board 9 band cellular modem; via VHF/UHF, 
microwave or satellite backhaul using the unit’s Ethernet or 
serial interfaces. The I/O to and from the RSC-HMU is via a wide 
range of Industry Standard digital and analog interfaces.

RSC-HMU
Remote System 
Controller Hybrid 
Management Unit
(RSC-HMU)
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Renewable Power Systems Management
Solar and wind power systems are increasingly used to provide part 
of the power required to run telecoms sites. The RSC-HMU interfaces 
with a wide range of industry solar and wind controllers providing 
remote-systems information on the performance of renewable power 
sources, starting the generators when they are failing to meet demand 
and feeding back performance information to the central management 
system.

Hybrid Charging Management  
Providing accurate and correct charging into deep cycle battery 
banks is critical to their longevity. The RSC-HMU can be programmed 
to charge any type of battery chemistry used in telecoms in full 
accordance with battery manufacturers’ instructions. The RSC-HMU 
also provides a continuous log of the critical battery conditions over the 
life of a deployment. As standard the RSC-HMU employs temperature 
compensated charging and also automated battery conditioning 
charging.

Hybrid System Configuration
The Controllis Hybrid Renewable power system can be configured as 
follows:
• Locally by on site engineers using the user interface on the RSC-

HMU.  Local RSC-HMU configuration may be optionally secured 
using a 4 digit PIN code 

•  Remotely using the Controllis Management System.  Remote 
configuration is fully secured, authenticated and logged, and can 
be accessed from any web browser. 

Logging & Maintenance Records
The RSC-HMU has local solid-state storage that can log a lifetime’s 
worth of operating data. Logged data can be retrieved remotely
or locally and analysed using Controllis analysis tools. The RSC-HMU 
can also record the generator’s entire maintenance history, allowing 
operators to record and monitor the performance of maintenance 
personnel and sub-contractors.

Fuel Usage and Theft Monitoring
The RSC-HMU interfaces into a highly accurate ultrasonic fuel-level 
sensor: to provide accurate measurement-readings of fuel consumption 
including the ability to raise alarms when fuel is being stolen.

Additional Site Monitoring
Other on-site equipment can be interfaced into the RSC-HMU
for remote monitoring such as DC Air Conditioning systems,
door and gate alarms, tower lights, CCTV, Intruder alarms and 
flooding indicators.

Central Management
Proprietary Controllis server and database. Refer to Remote 
Management Server datasheet for specifications.

Specifications

Analog Sensor Inputs

Thermocouple Inputs 7

Analog Sensor Interfaces 8

4-20mA support Yes

0-5 V support Yes

0-10 V Yes

DC Voltage Measurement 2

DC Current Measurement 2

AC Voltage Measurement 2

AC Frequency Measurement 2

Communications

LTE (Optional) 700/800/900/1800/2100/2600MHz

UMTS/HSPA 850/900/1700/1900/2100MHz

GSM/EDGE/GPRS 850/900/1800/1900MHz

GPS 28 Channel Receiver

Ethernet 10/100 x 2Managed VLAN

USB 1 xUSB 2.0

Digital Sensor Interfaces

RS232 Yes

RS485 MODBUS 2

CAN Bus SAE J1939 2

External Relay Controllers 6

2.5 V PWM Interface Yes

DC Power Measurement Yes

3.3 V GPIO 10

Stepper Motor Driver Yes

Engine RPM sensing Yes

Physical & Environmental Parameters

MMI 4 x 20 line LCDwith 6 
pushbuttons

Height 107 mm

Width 134 mm

Depth 53 mm

Weight 650 g

DC Power Input 12-24V

Operating Temperature Range -10°C to 50°C (down to -40°C 
when supported with optional 
heater)

Operating Humidity 5% - 90% RH

Product
Datasheet
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Overview
The Remote Management Server is the central management server and database 
at the heart of the Controllis remote control system. The Remote Management 
Server is used to monitor and control remote assets, systems and devices 
connected to any remote Controllis controller. Communication with remote 
controllers is via terrestrial, wireless or satellite and utilises the Controllis 
proprietary low bandwidth protocol to save backhaul costs for the system user. 
The Remote Management Server can be located in a corporate data network, 
defence installation or on a cloud computing server.

For further information call +44 (0) 1223 393 516 | Email: sales@controllis.com or visit controllis.com

User Benefits
Using the Remote Management Server to manage remote asset 
provides users with significant benefits in terms of better system 
resilience, improved security, lower maintenance costs and 
longer asset life. Better system resilience and improved security 
can provide commercial users such as telcos with a powerful 
marketing tool for their own service to win and retain high value 
government and corporate accounts, leading to higher revenue. 
Lower maintenance costs and longer remote asset life reduce 
overheads for all types of users, whether defence or civilian.  
To find out how a Controllis solution can help your business  
or agency, contact us today.

Remote 
Management 
Server
RMS

IP Networks

Controllis remote control system
product family  

Remote
Management

Server

Hybrid
Energy

Systems

Remote
Site

Controllers

 DC
Generators

Perpetual
UPS
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Remote Management Server Key Roles
The Remote Management Server performs a number of key roles within 
the Controllis remote control system environment. These roles include:

• Remote element provisioning
• Alarm monitoring, recording and alerting (via visual, audio, SMS, 

android, iOS and email)
• Maintenance event and history recording
• Remote site heartbeat monitoring
• Geographic tracking of mobile remote devices
• Predictive maintenance scheduling
• Video imagery and data recording from remote sites
• Image interpretation and analysis from remote sites
• Remote link data security and encryption pairing
• Facilitating the use of non fixed IP address SIMs
• Link bonding to aggregate reliability and bandwidth

New Device Provisioning 
New Controllis remote control system devices are easily provisioned 
into the Remote Management Server either by importing an already 
populated file in bulk or via the provisioning GUI. Provisioning a new 
device takes a few moments and locks in the geographic location for 
static devices. Whether it is a Remote System Controller, Remote Power 
Controller, or Remote Embedded Controller device, the key operating 
range parameters and alarm thresholds are provisioned and locked in. 
Once provisioned the remote device becomes an active element in the 
Remote Management Server, its status is continually monitored and 
any alarms generated reported. Provisioning also creates the beginning 
of individual device Maintenance & Alarm Records in the Remote 
Management Server SQL database.

Alarm Monitoring
The Remote Management Server reports alarms associated with 
individual Controllis remote control system connected devices. The 
alarms show up immediately on the Site Navigator. The user can quickly 
ascertain whether the alarm is Minor, Major or Critical via the site status 
monitor and take appropriate action to deal with the alarm. All alarms  
can also be sent to external parties via email or SMS.

Mechanical Device Maintenance
Another key role of the Remote Management Server is to provide 
instructions and predictions on when components on a monitored 
remote mechanical device such as a generator, pump, or engine 
require servicing. This is achieved because each Controllis remote 
control system controller records and tracks actual run time of the 
remote device and records it in the Remote Management Server 
database. In the case of engines or generators monitored parameters 
include fuel & oil levels, air, fuel and oil filter conditions, critical 
engine and fluid temperatures and any security issues. All alarm and 
maintenance records on each individual remote device are recorded 
in the Remote Management Server SQL database. This database is a 
lifetime repository of data for each individual remote component. Over 
time this information can be mined to provide larger scale users with 
valuable information on the performance reliability and economy of 
remote devices. The data may also be used to assess the longer term 
performance and quality of work of in-house and third  
party maintenance organisations and staff.

Remote Management Server 
Specifications

Maximum number 
of remotely 
managed Controllis 
remote control 
system elements

Limited by IP link capacity 
to the server

Tranport Protocols TCP/IP, UDP/IP

Management 
Protocols

HTTPS/SSL, SNMP v1, v2trap, Data 
Cybernetics Narrow Bandwidth 
Management Protocol

Data Security Forward Secrecy: SHA-1 Authentication, 
Diffie-Helleman Key Exchange with 
Ephemeral Keying.

Diffie Helleman Key Size: 1024 bits.

Data Secrecy: ARC4 (1024 bit Ephemeral 
Keying), AES (128 & 256 bit keying 
supported).

Additional Data Secrecy: Blowfish, DES, 
3DES and Idea available on request.

Database 
Technology

MySQL

Compatable OS All mainline Linux, Unix and Solaris 
releases are supported. 

Hardware 
Recommendations

Processor: Single or Dual Intel® Xeon® 
5600 series or equivalent

RAM Recommendation: 8GB or greater

Disc Size: 500GB or greater

Hardware 
Redundancy 
Recommendations

RAID 1 Disc Mirroring. Dual drives; one 
primary running as active drive, one 
secondary acting as an immediate 
mirrored backup drive. Recommended 
to also include third drive as redundancy 
against RAID controller failure.

Product
Datasheet
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Engines
Controllis uses engines from major engine  manufacturers offering the 
optimum combination of reliability, fuel type, economy and global parts 
availability. One of our engine partners, Perkins are also headquartered 
in the UK where they strictly control their product quality. In business 
for over 80 years, Perkins is a subsidiary of the giant Caterpillar 
Corporation. Over half of the millions of engines Perkins have ever 
manufactured are still in operation today.
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Overview
The Modular48 is the Controllis cost effective, high efficiency DC power system designed 
specifically for telecoms and hybrid applications. TheModular48 can be configured as a 
standalone DC genset, or as a hybrid power system complete with air conditioned battery 
bank and renewable energy inputs, or as a compact dual DC generator solution.

Key Benefits
• Low capital cost – lower than equivalent AC generator and rectifier 

systems
• High efficiency DC design - reduces fuel consumption compared to AC 

based systems
• Full remote monitoring and control – reduces maintenance and site visits
• Low fuel level, fuel theft, low oil level and generator fault reported to any 

mobile device as standard
• Live streaming telemetry data reported to any mobile device as standard
• Fault notification via SMS, email android, iOS as standard
• High security with hidden hinges and secure lock boxes
• DC Air conditioned and insulated battery cabinet
• Optional mains input with optimisation of mains and solar
• Optional solar and wind power inputs
• Optional 500 litre and 1100 litre integral tanks
• Optional Controllis Smart 2 Channel Low Voltage Disconnect system

For further information call +44 (0) 1223 393 516 | Email: sales@controllis.com or visit controllis.com

Comprehensive Remote Monitoring
and Control
All Controllis DC generators utilise the Controllis Remote System Controller 
Hybrid Management Unit (RSC-HMU). The RSC-HMU monitors and manages 
a wide range of critical engine and fuel system parameters as well as generator 
site security. The RSC-HMU communicates directly to the Controllis Remote 
Management Server (RMS) which provides comprehensive configuration, alarm 
management and delivery. The RMS integrates into any telecom operator’s NOC 
via SNMP or MOD / TCP-IP.

The Controllis Remote System Controller Hybrid Management Unit
(RSC-HMU) interfaces back to the Controllis Remote Management Server via 
its internal 9 Band UMTS/GPRS modem, via any other IP interface or a RS485 
interface available on site.

The RSC-HMU undertakes multiple management functions in the Controllis DC 
generators, including:

• Auto generator start management based on the 48V and 12V battery 
charge levels

• DC charging management for all battery chemistries
• Battery condition management
• Genset voltage control
• Time of Day load sharing for multiple generator sites
• Electronic engine speed control based on demand from the load
• Lubrication system monitoring & reporting
• Cooling system monitoring & reporting
• Optional Filter conditions monitoring & reporting
• Optional Fuel system monitoring & reporting
• Oil Level monitoring and reporting
• Engine and environment temperature monitoring & reporting
• Recording engine hours and maintenance log
• Security monitoring & reporting
• Unauthorised system movement detection
• Geographic location reporting
• Video monitoring of generator site
• Remote communications and monitoring of solar PV and other renewable 

sources
• The flexible design of the RSC-HMU allows additional bespoke monitoring 

functionality to be easily added.

Modular48
Modular DC Power system 
for telecoms and hybrid 
applications
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Battery Protection
All Controllis DC generators have been specifically developed to provide a safe and 
controlled solution for charging DC battery banks. The system monitors battery 
voltage, battery temperature and load current, and uses internal battery charging 
algorithms to provide the correct amount of voltage and current into the battery 
bank for the given conditions.

Controllis developed algorithms control the engine speed 50 times per second to 
vary the voltage to the appropriate level. In addition to the software control there 
are built-in hardware protection circuits that ensure the battery bank is never  
over-charged under any circumstances

.

Fuel Saving
Controllis DC Generators have been designed to significantly reduce fuel 
consumption in site operation. These savings are accomplished by;

• The very high efficiency Controllis DCPrime Power® permanent magnet 
generator (PMG).

• Varying the engine speed according to site loads, therefore lowering fuel 
consumption by producing only the precise amount of power demanded  
at the deployment site.

• Mounting the DCPrimePower PMG directly on the engine fly wheel,  
negating the need for couplings or bearings.

The fuel savings for a typical site load compared to a modern correctly sized 
AC Generator and rectifier are usually between 20% and 25%. For smaller site 
loads hybrid operation using a battery bank can reduce fuel usage by up to 70% 
compared to a traditional AC installation. On sites suitable for solar and/or wind 
renewables a Controllis hybrid solution can reduce annual fuel usage by up to 90%.

Highly scalable and protected battery 
The Modular48 has an internal, scalable lithium ion battery capacity of up to 100 
kWh. As the system is monitoring the battery charge, discharge and temperature 
parameters Controllis are able to offer industry leading warranties for our battery 
systems. The battery enclosure can be cooled (as required) by either single or dual 
500W or 1000WDC air conditioners which are remotely monitored. 

Renewable Energy Integration
All Controllis DC generators integrate easily into renewable energy solutions.  
The Modular48 can be supplied with optional 48V solar PV charging controllers for 
up to 15 kW of solar capacity. The solar controllers are integrated with the Controllis 
RSC-HMU via MODBUS to provide full remote visibility of the entire system 
including solar output and battery status. For certain panel types the Modular48 is 
able to individually monitor their performance and report the results to the RMS. 
This enables easy identification of damaged or shaded panels.

When power demand is not met by the solar output or the energy stored in the 
battery bank, the Modular48 generator automatically activates and takes over the 
battery charging and site load role until the renewable source can again provide 
sufficient energy to meet site needs. The Modular48 generators can be integrated 
with other renewable systems including wind power and micro 
hydro-power.

Durable Cost Effective Construction
The Modular48 enclosure is constructed using durable powder coated zinc 
plated steel.

The Modular48 standard sound level at 7m is less than 60dB. If ultra low noise 
evels are required the Controllis Quiet48 range of DC generators has a sound 
level of 50 dBm at 7m.

Warranty, Support and Finance
All Controllis DC generator systems are sold with a 
comprehensive multi-year warranty on parts and labour. 
At the end of the warranty period there is an option to purchase 
an extended warranty. Controllis provide comprehensive support 
and training during the installation and commissioning phase of new deployments. 
After installation we provide 3rd tier support to your system managers on an as 
required basis. For large deployments we can arrange financing to 
qualifying companies.

As a direct customer of Perkins Engines our customer also benefit from in territory 
support from the Perkins Global Product Support Network.

Modular48 Specifications

Power Output 7kW to 24 kWDC 48-57V

Voltage Ripple <10 millivolts RMS

Engine Perkins 1,100cc or 1,500cc engines

Fuel Options for Diesel, LPG, natural gas, biogas  
and bioethanol

Built in Hybrid Remote 
Power Controller

Auto Engine Start

Electronic Throttle Control

48V Intelligent Charging System

12V Intelligent Charging System

Battery Temperature Monitoring

Fuel Level Monitoring and Reporting

Oil Level Monitoring and Reporting

Optional Oil, Fuel and Air Filter Condition

Pressure Drops

Coolant Temperature

Oil Temperature

Environmental Temperature

Exhaust Temperature

Communications Ethernet & RS485 with built in LTE / UMTS / GSM 
(see Remote System Controller datasheet for 
full details)

Internal Battery Up  to 100 kWh, Lithium-ion

Optional Internal Fuel 
Tank

1,100 litres

Corrosion Protection All external components are powder coated 
aluminium or zinc plated steel

Paint Oven Baked Polyester Powder Coated

Colour Standard RAL7035 (Other colours optional)

Noise Level Less than 60dBA at 7m standard enclosure

Environmental 
Operating 
Temperature

-40C to +55C

Internal Insulation Class O fireproof acoustic foam

Enclosure Outdoor 
Rating

IP54, NEMA 3R

Vibration Isolation Anti-vibration mounts built in

Dimensions
(LxWxH)

Generator or Battery Box Module: 146cm x 
120cm x 173cm

Fuel Tank Module: 298cm x 120cm x 53cm

Dual Module with Tank: 298cm x 120cm x 226cm
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Controllis Zero: The Carbon Neutral Site Power System

Plant Growth –
Carbon Capture

Phase

Offset
Fermentation
& Distillation

Phase

Offset
Transport

Phase

Power
Generation

Phase

90% of power from Controllis
Lithium Renewable Power

10% from Controllis
Ethanol DC Generator

Cold weather sugar crops
such as wheat or sugar beat.

Warm weather crops such
 as sugar cane

BioEthanol E100 Produced

Ethical Offsetting minimises
overall carbon released

in this phase

Land and sea transport

Ethical Offsetting to
ensure transportation phase

is carbon neutral

Benefits of the
Controllis Zero

Carbon Neutral Site
Power System

Always Below the Carbon Neutral Line

Carbon Release

Carbon Capture Carbon Neutral Carbon Release

• 100% carbon 
 neutral

• Lower fuel and 
 operating costs

• Lower polution

• Eliminates diesel 
theft

• Remote monitoring
 reduces site visits

• Data analytics 
 improves reliability

• High reliability 
 keeps operator’s 
 sites online and 
 providing service

• Lower total cost 
 of ownership.

Overview
Controllis Zero is a hybrid renewable DC power solution for off-grid and poor 
grid telecoms sites. Controllis Zero provides cost effective, highly reliable 
and flexible site power provision with net zero carbon emissions. 

For further information call +44 (0) 1223 393 516 | Email: sales@controllis.com or visit controllis.com

Controllis Zero is an addition to the Controllis Modular48 product family. As 
part of our Hybrid Renewable platform we predominantly use solar arrays 
and our IonLiFe® lithium ion batteries to provide site power. As required, the 
system utilises an E100 bioethanol engine to power our 48VDC generator 
which recharges the battery bank. The site is powered by solar and batteries 
for up to 90% of the time, with the remaining power provided by renewable 
bioethanol instead of diesel. The Controllis solution is highly efficient and 
totally carbon neutral. 

Controllis Zero advantages 
Controllis Zero eliminates the dependency on fossil fuels, instead providing 
clean and reliable site power from renewable sources. The system is smart 
and automated, prioritising renewable energy over conventional fuel use. 
Key benefits of deploying Controllis Zero include. 

• Zero net carbon produced
• Lowest operating cost for site power and lowest cost to the 

environment
• Bioethanol fuel can be locally produced and easily transported
• Aligns with global ethical and environmental objectives
• Data analytics provide comprehensive insight into energy generation 

& utilisation  

Renewable energy integration, operation 
and insight 
The performance of all components of Controllis Zero (renewable 
energy, battery, generator, engine, enclosure and fuel tank) are seamlessly 

Controllis 
Zero
Carbon neutral hybrid 
renewable power 
system

Better Power Anywhere

integrated with the Controllis Remote Management Server. This provides 
comprehensive remote monitoring, control and configuration of the entire 
hybrid system performance, minimising operational costs.  

Controllis data analytics suite provides detailed, real time & exportable 
analysis of component and system performance. This enables operators 
to evaluate how a site is performing, understand why a site is operating in a 
specific way (for example how much is solar contributing to energy creation 
compared to bioethanol) and optimise site and network performance. 
Controllis analytics can help create detailed energy use dashboards and 
reports which in turn help operators communicate their carbon reduction 
achievements.   

Renewable Power Systems Management
All Controllis DC generators integrate easily with renewable energy 
solutions. The Modular48 can be supplied with optional 48V solar 
PV charging controllers for up to 15 kW of solar capacity. The solar 
controllers are integrated with the Controllis SC-HMU via MODBUS 
to provide full remote visibility of the entire system including solar 
output and battery status. For certain panel types the Modular48 can 
individually monitor their performance and report the results to the 
RMS.This enables easy identification of damaged or shaded panels. 
When power demand is not met by the solar output or the energy 
stored in the battery bank, the Modular48 generator automatically 
activates and takes over the battery charging and site load role until 
the renewable source can again provide sufficient energy to meet site 
needs. The Modular48 generators can also be integrated with other 
renewable energy sources. 
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Highly scalable and protected battery  
The Modular48 has an internal, scalable lithium ion battery capacity 
of up to 100 kWh. As the system is monitoring the battery charge, 
discharge and temperature parameters Controllis are able to offer 
industry leading warranties for our battery systems. The battery 
enclosure can be cooled (as required) by either single or dual 500W or 
1000WDC air conditioners which are remotely monitored.  

All Controllis DC generators have been specifically developed to provide 
a safe and controlled solution for charging DC battery banks. The system 
monitors battery voltage, battery temperature and load current, and 
uses internal battery charging algorithms to provide the correct amount 
of voltage and current into the battery bank for the given conditions. 
Controllis developed algorithms control the engine speed 50 times per 
second to vary the voltage to the appropriate level. In addition to the 
software control there are built-in hardware protection circuits that 
ensure the battery bank is never overcharged. 

Ultra-Efficient DC generator 
Controllis DC Generators have been designed to drastically reduce fuel 
consumption in site operation. These savings are accomplished by: 

• The very high efficiency Controllis DCPrimePower® permanent 
magnet generator (PMG)

• Varying the engine speed according to site loads, therefore 
lowering fuel consumption by producing only the precise amount 
of power demanded

• Mounting the DCPrimePower® PMG directly on the engine fly 
wheel, negating the need for couplings or bearings. 

The fuel savings for a typical site load compared to a modern correctly 
sized AC Generator and rectifier are usually between 20% and 25%. For 
smaller site loads hybrid operation using a battery bank can reduce fuel 
usage by up to 70% compared to a traditional AC installation. On sites 
suitable for solar and/or wind renewables a Controllis hybrid solution 
can reduce annual fuel usage by up to 90% 

Flexible Deployment platform 
The modular48 is highly scalable and configurable with a wide range 
of deployment options. The system can be deployed in standalone, 
dual or hybrid mode. The system can also house and power third party 
telecoms equipment

Durable cost effective construction 
The Modular48 enclosure is constructed using durable powder coated 
zinc plated steel and can be deployed in diverse environments.  

Warranty, Support and Finance 
All Controllis DC generator systems are sold with a comprehensive 
multi-year warranty on parts and labour. Controllis provide 
comprehensive support and training during the installation and 
commissioning phase of new deployments. After installation we provide 
3rd tier support to your system managers on an as required basis.  

For larger deployments we can provide different financing options to 
qualifying companies. 

Power Output 7kW to 24 kWDC 48-57V

Voltage Ripple <10 millivolts RMS

Engine  3 cylinder E100 bioethanol engine

Fuel 100 bioethanol

Built in Hybrid Remote 
Power Controller

Auto Engine Start

Electronic Throttle Control

48V Intelligent Charging System

12V Intelligent Charging System

Battery Temperature Monitoring

Fuel Level Monitoring and Reporting

Oil Level Monitoring and Reporting

Optional Oil, Fuel and Air Filter Condition

Pressure Drops

Coolant Temperature

Oil Temperature

Environmental Temperature

Exhaust Temperature

Communications Ethernet & RS485 with built in LTE / UMTS / GSM

Internal Battery Up  to 100 kWh, Lithium-ion

Optional Internal Fuel 
Tank

1,100 litres

Corrosion Protection All external components are powder coated 
aluminium or zinc plated steel

Paint Oven Baked Polyester Powder Coated

Colour Standard RAL7035 (Other colours optional)

Noise Level Less than 60dBA at 7m standard enclosure

Environmental 
Operating 
Temperature

-40C to +55C

Internal Insulation Class O fireproof acoustic foam

Enclosure Outdoor 
Rating

IP54, NEMA 3R

Vibration Isolation Anti-vibration mounts built in

Dimensions
(LxWxH)

Generator or Battery Box Module: 146cm x 
120cm x 173cm

Fuel Tank Module: 298cm x 120cm x 53cm

Dual Module with Tank: 298cm x 120cm x 226cm
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Overview
The Controllis Hybrid Power Unit (HPU) is a flexible renewable energy and 
integrated power delivery system for mobile telecommunications sites. 

Working directly with your existing site power sources the Controllis Hybrid 
Power Unit lets you easily add renewables, additional energy storage and 
remote management to your legacy power infrastructure.

Reduce your carbon footprint and energy costs, increase your power 
reliability and control your power infrastructure remotely.

For further information call +44 (0) 1223 393 516 | Email: sales@controllis.com or visit controllis.com

Controllis 
Hybrid 
Power 
Unit
Add renewable energy,
power autonomy 
& control to your 
existing sites
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For further information call +44 (0) 1223 393 516 | Email: sales@controllis.com or visit controllis.com

Power challenges for 
mobile operators
Mobile operators have committed to reducing their 
carbon footprint and energy usage throughout their 
network. Operators face challenges in ‘greening’ their 
legacy mobile network infrastructure including: 

• Ensuring their current power systems (and 
investment) are utilised for as long as possible.

• Reducing direct and indirect network energy costs
• Easily introducing renewable energy and reporting on 

the impact of this
• Ensuring network reliability and increasing power 

autonomy
• Having separate unmanaged and unreported power 

systems.

How Controllis solves 
these challenges
The HPU allows mobiles operators to augment their 
existing mobile site power systems incrementally, by 
adding renewables, energy storage along with remote 
monitoring, reporting & control.

• Works directly with the existing site power systems.
• Easily introduces solar or wind energy to reduce 

carbon footprint and energy costs.
• Adds a scalable Lithium Ion battery bank for increased 

power autonomy.
• Controls the entire site power system remotely and 

reports on energy use.
• A free cooled and air conditioned ‘drop and deploy’ 

cabinet with space for third party equipment. Heating 
options for cold climates.

Remote Management Sever
Power infrastructure control,
monitoring and data analytics

Controllis HPU cabinetExisting site BTS and power systems

Hybrid system
controller

Controllis DC power

Controllis monitoring and control

Lithium iron
battery

BTS and 
transmission 

equipment

AC Generator AC Mains

Controllis 
smart LVD

MPPT charge
controller

Solar array 
and/or wind 

turbine

Power
distribution

Third party
equipment

Controllis Hybrid Power Unit deployment 
The Controllis Hybrid Power Unit is a single, secure enclosure deployed next to your existing power systems, adding 
renewable energy sources and a scalable lithium ion battery bank. The HPU monitors and works with and controls your 
existing power infrastructure to intelligently prioritise and report on the energy source used to power your site.

With the Controllis Hybrid Power Unit you can keep using your existing site power assets whilst adding renewable 
energy sources. You can increase your site power autonomy and add overall site power infrastructure control, 
analytics, and reporting.
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For further information call +44 (0) 1223 393 516 | Email: sales@controllis.com or visit controllis.com

Configuration options
Advanced hybrid controller
19’ rack mounted controller with touch screen control
Monitors controls and reports on all site power sources
Remote connectivity to Controllis cloud management

Scalable lithium ion battery bank
100Ah to 1500Ah high cycle life lithium ion battery
BMS tightly integrated into Controllis cloud management

Smart programmable LVDs
250A 8 way BLVD / LLVD

Solar / wind charge controllers
Managed MPPT charge controllers, up to 20 kW capacity

DC mains rectifier
Redundant DC mains rectifier system, up to 30kW capacity

Automatic Transfer Switch
Advanced ATS deployed as needed

DC distribution and protection
Bus bars, breakers and circuit protection

Third party equipment
Space to accommodate other telecoms equipment

Controllis Hybrid Power Unit and configuration options 
The Controllis Hybrid power unit is a single, secure, flexible, and environmentally controlled enclosure 
providing telecoms grade reliable 48VDC power to site BTS equipment. 

HPU enclosure

Secure pressure 
locking double doors 

front and rear
Powder coated 
aluminium and 
stainless steel 
construction

Equipment compartment
Environmentally controlled enclosure

60U of ETSI 19’ telecom racking
48VDC power & distribution

Integrated 48VDC 
air conditioning /free 

cooling unit

Glanded Access 
ports

Augment legacy site 
power systems
The Controllis HPU allows you to keep using the 
legacy power systems at your existing sites and 
augment these with renewable energy, lithium ion 
battery storage and a single management platform.

Sites which already have AC generators deployed can 
be reliably supplemented with the Controllis HPU.

Existing AC generators can be controlled by the HPU 
to run as needed and the generator fuel levels can be 
remotely monitored.

The Controllis advanced hybrid controller monitors 
all power sources (mains, generator, battery & 
renewable) and prioritises which source is to be 
used. 
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Introduce renewable  
energy sources
Controllis provides a range of options for integrated renewable 
energy sources. We can provide tower or ground mounted solar 
arrays or freestanding wind turbines. 

The HPU includes MPPT solar / wind charge controllers. This s 
tightly integrated into the Controllis RMS and allows you to view 
and report on the solar performance, voltage, power and energy 
contribution over time.

Cloud based control  
and management
Controllis place sensors within the existing site power infrastructure 
which monitor the voltage levels, currents and condition of the 
mains, AC generator, renewable and battery systems.

The Advanced System Controller provides telemetry, remote-
control, charging and voltage / flow management of the site 
power solution. It has a wide range of analog sensor inputs, digital 
signal interfaces and in conjunction with sensors and relays 
can monitor and control a diverse range of legacy site power 
equipment. 

The Remote Management Server (RMS) monitors and controls 
remote assets, systems and devices connected to any Advanced 
System Controller. The RMS is highly secure, cloud based and 
presents a map based, drill down GUI for the monitoring and 
control of the site power system.

The RMS provides comprehensive real time and historical data 
analytics to gain detailed insight into of all aspects of system 
performance.

Report on green energy savings
Cloud control and data analytics allows you to optimise the 
energy footprint of your mobile site. 

You can prioritise the most efficient energy sources. You can 
truly understand, and provide reports on the performance and 
energy contribution of the AC generator, battery system and any 
renewable energy inputs.

SUMMARY 
The Controllis Hybrid Power Unit provides several benefits to 
your power network and business, including: -

• Flexibly and incrementally augment your existing mobile site 
power systems, maintaining your network investment.

• Provide a more reliable, predictable and autonomous power 
solution.

• Reduce direct and indirect energy costs.
• ‘Green’ your power networks by introducing renewable 

energy sources.
• Monitor, control and report on energy use and carbon 

footprint savings.

Controllis Limited
Phone: +44 (0) 1223 393 516 

Email: sales@controllis.com 
Website: controllis.com
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Overview
Controllis Smart Exchange Power uniquely provides additional 
power backup capacity and renewable power input to legacy telecom 
exchanges. Working directly with and complimenting the existing power 
infrastructure, we provide increased battery autonomy, reduced carbon 
footprint, cloud control & data analytics of both the existing and new 
power infrastructure. 

Controllis 
Smart 
Exchange 
Power
Smart, monitored 
renewable power and 
autonomy upgrade 
for legacy exchanges

For further information call +44 (0) 1223 393 516 | Email: sales@controllis.com or visit controllis.com
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For further information call +44 (0) 1223 393 516 | Email: sales@controllis.com or visit controllis.com

22

Product
Datasheet

Power Challenges for Fixed Operators 
Ensuring service continuity has become critically important, with 
many operators needing to increase the backup capacity and power 
autonomy of their exchanges.

The power infrastructure serving these exchanges is in some cases 
decades old but still perfectly functional. Often, however, this 
equipment does not provide the levels of power backup required today. 

Operators face a number of challenges to providing increased back-up 
capacity to their estates. These include:

• Ensuring the existing lead acid battery and AC generator 
investment is utilised as fully as possible.

• Space availability and hazards from legacy building materials such 
as asbestos.

• Corporate responsibility to reduce carbon footprint, use 
renewable energy sources and report on the metrics of the impact 
and benefits.

• Delivering payback in terms of reduced operating costs and 
reduced business risk.

How Controllis Solves These Challenges 
Smart Exchange Power allows operators to augment their existing 
exchanges with flexible, scalable and future-proof power autonomy:

• Works directly with the existing exchange power systems and 
scales as needed.

• Deployed externally to the exchange with no internal building work 
needed.

• Adds renewable energy, reduces electricity costs, reduces carbon 
footprint, increases exchange autonomy.

• Reduces OPEX costs with remote testing and reporting of the 
existing lead acid battery estate.

How Smart Exchange Power Works 
The core of the system is the Hybrid Power Unit, an environmentally 
controlled secure enclosure containing a scalable lithium ion battery, 
Advanced System Controller and other electronics. 

The lithium ion battery is a scalable 19” or 23” rack 
mounted solution providing additional exchange 
capacity from 100 up to 6,500 amp hours and beyond. 
The battery has a comprehensive Battery Management 
System (BMS) and anti-theft protection. This is connected 
in parallel with the existing lead acid battery via a current limiter 
protecting both battery banks. This allows the operator to continue 
to get years of service from the existing lead acid battery bank.

Sensors and control 
Controllis place several sensors within the existing exchange power 
infrastructure and throughout the Smart Exchange Power system. 
The sensors monitor the voltage levels, currents and condition of the 
existing exchange power equipment, (e.g. the lead acid battery, AC 
mains, AC generator, rectifiers, transfer switches etc). The Controllis 
Smart Exchange Power system uses this data to ensure exchange AC and 
DC poweris always provided, according to the operator’s requirements.

The Advanced System Controller provides telemetry, remote-control, 
charging and voltage / flow management of the entire exchange power 
solution. It has a wide range of analog sensor inputs, digital signal 
interfaces and in conjunction with sensors and relays the system 
controller can monitor and control a diverse range of legacy exchange 
equipment. 

The controller is highly integrated with the lithium ion Battery 
Management System, the Controllis exchange sensors and other 
Controllis power options, (e.g. DC generator and solar / wind inputs). 
The controller has 2G, 3G and LTE wireless and Ethernet connectivity to 
securely connect to the remote management server.

Cloud-Based Remote Management  
The Remote Management Server (RMS) monitors and controls remote 
assets, systems and devices connected to any Advanced System 
Controller. The RMS is highly secure, cloud based and presents a 
map-based, drill-down GUI for the monitoring and control of the 
power system.

Remote Management Sever
Control, remote monitoring

and data analytics

Optional Solar or Wind input

Optional DC Generator

Controllis Smart
Exchange Power

Exchange building

Hybrid
Power

Unit

Monitoring
& control

Advanced System Controller

Lithium Ion Battery Existing  
AC / DC Power 

Systems
Existing

AC generator

Existing
Lead Acid

Battery
Exchange
AC mains



Smart Exchange Power can    significantly reduce 
your energy and operational costs by introducing 
renewable energy

Smart Exchange can reduce your business risk by 
easily and effectively improving your exchange 
power autonomy

The RMS provides comprehensive real-time and historical data analytics 
to gain detailed insight into of all aspects of system performance. 

A key example of this is the ability to truly understand and report on the 
performance and energy contribution of the battery system and any 
solar inputs deployed. 

Power Modularity and Flexibility  
The Smart Exchange Power solution is a modular and scalable system 
which allows operators to introduce renewable energy sources such 
as solar and wind. The solution can easily integrate further backup 
power systems such as DC generators. The remote management 
of all deployed energy sources is provided by the Controllis Remote 
Management System. 

Controllis DC generator  

As part of Smart Exchange Power, Controllis can 
deploy our DC generator as an optional additional 
power backup solution. This is a secure external cabinet 
containing a 12kW 48V generator with a telecoms grade DC 
output. Controllis DC generators can also be deployed in several modes 
- for example, standalone, hybrid and dual configurations for extra 
flexibility and power autonomy. 

Introducing renewable energy sources
The Controllis solar solution includes a scalable solar array which can be 
ground, roof, cabinet or tower mounted at exchange sites. The system 
includes a MPPT solar charge controller which is tightly integrated into 
the Controllis Remote Management System and allows operators to 
view and report on the solar performance, voltage, power and energy 
contribution over time.

SUMMARY
Controllis Smart Exchange Power provides the optimum way to 
incrementally augment the power capacity and autonomy of your 
telecom exchange buildings. 

• Multiple renewable power storage solutions, scaled as needed, 
reduce your energy costs and carbon footprint

• Deployed outside the exchange to minimise the need for building 
works or internal equipment

• Integrated directly with the existing exchange power infrastructure 
to use existing assets and systems

• Comprehensive data analytics provide insight and reporting on 
how the systems are performing operationally, and also how they 
are contributing to your business. 

• Show and report on the energy use contribution over time for any 
component of the system

• Significantly reduce expenditure by monitoring and reporting on 
your legacy lead acid battery estate.

Controllis Limited
Phone: +44 (0) 1223 393 516 

Email: sales@controllis.com 
Website: controllis.com
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Overview
Controllis HRPS are a range of hybrid power stations from a small 240V 
single phase 2kW system up to a 415V 3 phase 2MW System. HPRS are 
designed for a wide variety of applications. Controllis hybrid renewable 
solutions offer green power that keeps going whatever the weather 
and provides better reliability than the mains.

Hybrid Renewable Power 
Stations (HPRS)
Going green without compromise
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Wide range of applications 
HRPS has a wide range of applications for a variety of  
different users:

• Mining– rapid deployment for new remote sites
• Remote communities – low cost mini and micro grids
• Hotel and hospitality – reliable clean power for remote resorts
• Telecommunications – renewable and green power for switching 

centres and exchanges
• Industrial – low cost power for remote and rural factories 
• NGOs – deployment solutions for refugee camps and medical 

centres

Benefits
HRPS offers a wide variety of benefits:

• Substantial reduction in carbon footprint
• Better uptime than mains based solution
• Reduced energy costs
• Low maintenance costs

• Low noise.

Finance options
Controllis can offer finance at attractive rates that can often reduce the 
payback period to less than a year.

How HRPS works
The main components of the HRPS are:

• Renewable power source (usually solar)
• Power converter/chargers
• Lithium battery storage system
• Redundant silenced back-up generators
• AC inverters
• The control and monitoring system 

HRPS

Solar Array
(Optional Wind Turbines)

User Equipment

Power Converter/
Charger

Backup Power 
Generators

Battery Storage 
System

Power 
Distibution

Controllis RMS,
Remote Monitoring

and Control

For over a decade Controllis has been at the forefront 
of hybrid power systems developing a range of 
products for the demanding telecommunications 
and government critical infrastructure sectors. We are 
now using the same technology to expand into a wide range 
of sectors that also find themselves under pressure to reduce 
their operating costs and decrease their carbon footprint.

HRPS Summary
• 2kW to 2MW continuous average power
• Harvesting power from renewables and storing it using batteries
• Can harvest solar and wind
• Full monitoring and optimisation
• Ultra-resilient with dual or triple back-up generators
• Generators powered by bio diesel, natural gas or biogas
• Full carbon offsetting for generator runs
• Turnkey systems with all components
• Optional DC outputs
• Modular for ease of transport and shipping

Remote monitoring and control
As with all Controllis products, HRPS is fully remotely monitored. The 
connection between the HRPS and the Controllis Remote Management 
Server is over any IP link via cellular, fixed line or satellite. 
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Controllis Frequently 
Asked Questions
Company
Why was Controllis founded?
Controllis was founded to help operators provide 
cleaner, more efficient, cost-effective, and reliable 
power solutions to the vast numbers of off-grid and bad-
grid telecoms towers.

How long has Controllis been in business?
Controllis has been in business for over 10 years.

What is the Controllis ownership structure?
Controllis is a UK Private limited company with 
shareholders including the management team, angel 
investors, a multi-billion pound UK aviation and 
automotive company and venture capitalists.

What sort of people work at Controllis?
The Controllis workforce has design and development 
engineers, software programmers, manufacturing 
technicians and support staff.

Where do you design and manufacture your 
products?
The Controllis DC power generation and monitoring 
products are designed and manufactured in the UK. 
Other products such as the Lithium Ion batteries and 
rectifiers are designed and developed in China. Some of 
the renewable products are manufactured in the US and 
some in Europe.

Who are your customers?
Controllis has customers ranging from large operators 
with tens of millions of subscribers to smaller operators. 
We pride ourselves on being big enough to satisfy our 
larger customers and small enough to care about our 
smaller customers. If you are an operator or tower 
company interested in engaging with us we are happy to 
provide customer references relevant to you.

What are the Controllis USP’s?
The main Controllis unique selling points are highly 
efficient low carbon and zero carbon clean DC power, 
and the deep integration of our control and monitoring 
systems which lower operating costs.

You seem to be a very telecom focused company 
do you have non-telecom customers?
We have non-telecom customers in the defence, 
agricultural, mining and other sectors but over 90% of 
our revenue currently comes from the telecoms market.

How much experience does your management 
team have in the telecoms sector?
The company management team has over 100 years 
of combined experience in the telecoms sector; 
from working directly with operators, working for 
and running radio and power equipment 
manufacturing companies and designing advanced 
communications equipment.

What is your warranty?
The standard warranty on all of our equipment is 5 years. 
For engine warranty the period depends on the annual 
usage in a hybrid renewable system this is often also 
5 years.

How widespread are your customers?
We currently have customers on 5 Continents.

I am interested in becoming a partner what are 
your typical criteria?
Telecom partners need to have a minimum of USD10M 
turnover with CXO level contacts within operators. If 
you meet these criteria and are interested in starting a 
discussion contact us at sales “at” controllis.com

What is your lead time?
For smaller quantity requirements we carry some 
systems in stock, for greater quantities our standard 
lead time is typically 8-10 weeks.
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DC Generators
Why did you develop your solution around 
DC generators?
Telecoms equipment runs on DC so that if the mains 
power fails the site can be run off batteries. AC 
generators have been used in the past which require 
rectifiers to convert the AC into DC, which presents 
additional cost and reliability issues. AC generators are 
not as efficient as DC generators and use much more 
fuel. Having mains AC at site may also encourage people 
to tap in and steal the mains supply. DC generators 
solve all these issues.

DC Generators have brushes that wear out 
don’t they?
Not with Controllis. In the past all DC generators did 
indeed have brushes that needed replacing and did 
wear out. The Controllis DC generator architecture is 
brushless, there is only one moving part and it has no 
physical contact with the stationary parts. The voltage 
and current in the coils is induced by the magnets on the 
rotor moving past them.

But the magnets must wear out?
Yes, all magnets eventually wear out, but the loss 
of magnetism is surprisingly slow in the case of the 
magnets Controllis uses  – the loss is about 1% for every 
100,000 hours of operation. As our systems are mostly 
used in hybrid applications this amounts to many years. 
Any loss of magnetism is automatically compensated for 
by the system with no loss of efficiency.

Why do you make such a big deal out of low 
ripple?
A battery experiences ripple as a micro cycle. When 
a power supply charging a battery generates a high 
ripple, this fluctuating voltage can cause the growth of 
destructive dendrites within the battery, and this is the 
case with both Lead Acid and Lithium Ion batteries. The 
lower the ripple the lower the growth of dendrites and 
the longer the battery life.

How do you achieve such a low ripple level with 
your architecture?
Our unique 37 phase architecture results in a significant 
reduction in ripple compared to a more traditional 
rectified 3 phase DC architecture.

Doesn’t having such a large number of phases 
make the system more complicated?
No, it is quite the opposite, the phases are all aggregated 
and individually and redundantly rectified on a single 
heavy duty PCB inside the PMG. This architecture is 
extremely reliable with an MTBF of over 1 million hours.

What fuels can your DC generators run on?
Our DC generators have versions that run on Diesel, Bio 
Diesel, LPG, Natural Gas, Bio Gas and E100 bioethanol.

Hybrid Power
Why does hybrid power save fuel on mobile 
phone sites?
A great number of mobile phone sites consume a low 
power levels, often around 1.5kW to 3kW. Unfortunately 
generators running at this low power output are not very 
efficient. This is due to a number of factors – the most 
important of which are parasitic losses. Parasitic losses 
are the energy consumed by the engine to run its water 
pump, oil pump, radiator fans etc. and also the friction 
from its bearings. Parasitic loses are not constant but 
they have a significant impact at low output power. For 
example if the losses are 2kW at a net output of 2kW and 
3kW at a net output of 12kW then the losses are 50% at 
the 2kW net output and 20% at the 12kW net output. The 
impact of this is a much higher fuel consumption per net 
kW at the lower power level. Hybrid systems overcome 
this by charging up a battery bank with the generator 
running at higher power level then running the site solely 
on the batteries. When the batteries reach the chosen 
depth of discharge the generator runs again and charges 
up the batteries. The benefit of this hybrid approach is 
that the fuel consumption overall is lower as the engine 
is operating more efficiently.

Are there other benefits of hybrid power?
Yes, there are several other benefits of hybrid power. 
Firstly, because the engine run time is lower it lasts 
longer, this means fewer overhauls and a longer life. 
Secondly, diesel engines in particular, do not run well at 
low load, phenomena such as wet stacking and sooting 
are problems that affect performance and longevity. 
Thirdly, in adopting a hybrid system the incremental cost 
of adding a renewable element (such as solar panels) 
is very low.
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Are DC generators well suited to running in 
hybrid systems?
DC generators are very well suited to running in 
hybrid mode. This is because the whole purpose of the 
generator part of the hybrid system is to charge the 
battery up using a DC output. Controllis DC Generators 
provide a native DC output and are inherently more 
reliable and more efficient than an AC generator plus 
rectifier solution.

Is battery choice important in hybrid systems?
Battery choice and specification is critical in hybrid 
systems. Different batteries and different chemistries 
behave very differently when used in a hybrid cycling 
mode. When looking at the economics of a hybrid 
system there are a number of factors to consider, these 
include, total cost of the battery bank, the round trip 
efficiency of the battery bank and expected cycle life of 
the battery bank. Lead acid based systems often have an 
initial lower cost but need to be replaced earlier because 
of much shorter cycle life than lithium Ion systems. Also 
the round trip efficiency of lead acid battery systems is 
poorer than that of lithium ion systems.

Aren’t Lithium Ion systems expensive?
We believe that the only sensible way to consider the 
economics of one battery versus another in a hybrid 
system is to look at the cost per kWhr cycle. About 2 
years ago the cost for lithium ion systems dropped 
below that of lead acid systems using this metric.

Do Lithium Ion batteries have other benefits
Yes, lithium ion batteries are a fraction of the weight and 
volume of lead acid batteries of the same capacity. Also 
lead theft is a problem that plagues operators around 
the world. Thieves frequently break into cell sites and 
steal the lead acid batteries and melt down the lead for 
resale on the scrap market.

Anything else?
Yes a number of lithium ion batteries (including the 
Controllis IonLiFe battery) are optimised for telecoms 
applications this includes form factors designed to 
slide into existing 19” or 23” telecoms racks. We also 
benefit from built-in remote monitoring and battery 
management systems (BMS).

What does a BMS do?
The battery management system controls and balances 
the charge to the individual cells within a lithium ion 
battery bank and between batteries. The BMS also 
communicates with other systems on the site including 
the generator and the remote management system.

How do Controllis systems communicate with 
the BMS and what do they do?
The Controllis Remote System Controller Hybrid 
Management Unit (RSC-HMU) communicates directly 
with the battery bank BMS via a RS485 interface. This is 
to start and stop the generator at the correct state of 
charge of the battery and to make adjustments when the 
battery needs more or less charging power. This close 
working between battery and DC generator ensures a 
long battery life. In addition the battery alarms, state of 
charge and state of health are monitored by the system.

Renewable Integration
What benefits does integrating renewable power 
into a hybrid system provide?
Integrating renewable power into a hybrid system has 
three main benefits. Firstly, a renewable integration 
will reduce the generator running time and reduce fuel 
costs, often dramatically. Secondly, a renewable system 
will reduce the operator’s carbon footprint. Finally, a 
renewable addition to a hybrid system will increase the 
operating life of the hybrid system.

What is the payback of a renewable installation?
The payback of an incremental renewable system added 
to a hybrid system is often less than a year.

Can Controllis provide the MPPT charge 
controllers, solar panels, mounts and wiring 
system?
Yes, we prefer to provide the complete solution so it can 
be fully integrated into our site and remote management 
system.

What about solar power on grid connected sites?
Putting solar on grid connected sites will reduce the 
operators carbon footprint. The payback will depend on 
the cost of the electricity and whether any feed in tariff 
for excess solar power exists.

I am a fixed network operator do you have any 
renewable solutions for my exchanges, DSLAMs 
and local points of presence?
Yes, we have a grid connected solar rectifier product 
that would enable you to prioritise solar power over 
mains power.

Remote Management
What is your remote management solution?
Controllis provides a map based ‘drill-down’ dashboard 
GUI for monitoring and control of the complete system. 
A key benefit of this is the ability to also provide detailed 
data analytics.
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What are the elements of your remote 
management solution?
The Controllis remote monitoring solution consists 
of the Controllis RSC-HMU on site and the Controllis 
Remote Management Server (RMS) hosted on a  
cloud based platform. The remote sites and the 
RMS are connected via a data connection over  
the mobile network.

Does this use third party equipment?
The RSC-HMU is designed, developed and manufactured 
by Controllis in the UK. The RMS software is developed 
and coded by the Controllis Software team. We are 
agnostic about which cloud hosting service to use.

Is it secure?
The system is very secure with the link between each 
RSC-HMU and the RMS carried in an encrypted tunnel 
and any remote software upgrade requiring mutual 
authentication.

Can we monitor other equipment on site?
Yes, the RSC-HMU has a number of interfaces for third 
party equipment, in theory hundreds of different 
devices on site could be simultaneously monitored and 
controlled.

Does the system support LTE?
Yes, the standard modem inside the RSC-HMU supports 
LTE, with UMTS and GPRS also supported where LTE is 
not available on site.

Who pays for the SIM?
Generally the operator customer pays for the SIM, for 
non-operator customers Controllis can provide SIMs on 
a contract basis.

Support and services
Can you design the system for us?
Yes, our in-house experts can design a system to suit 
your requirements to provide a long trouble-free life.

Can you provide installation training in our 
country?
Yes, Controllis prefers to send an engineering team out 
for the first installation for a new customer to ensure it is 
done correctly and to provide hands on training for the 
customer’s technicians.

Can you provide remote support?
Yes, our remote support team is there to help our 
customers on a contractual basis.

Controllis Zero
Can I provide my own E100 bio ethanol?
Yes, provided it is certified to the right quality standards, 
this is perfectly fine.

Can I arrange my own ethical offsetting directly?
Yes, we can also provide introductions to the companies 
we use should this be required. We can also help you 
with calculations if you wish to use other companies 
local to you. You may choose to do the offsetting directly 
yourselves with in-country projects. These projects can 
be very beneficial to both your local communities and 
also to the market perception of your brand.

Can I offset the capital equipment as well as the 
ongoing E100 fuel?
Yes, this is an option we will provide the calculations for 
you including the shipping.

Where can I mount the solar panels?
Controllis has options for ground mounting the panels, 
mounting them on a canopy over the generator and 
mounting them on a lattice tower.

Is the E100 fuel level monitored?
Yes, the fuel is remotely monitored and reported 
back to your NOC via the Controllis Remote 
Management Server.

Will people steal the E100 fuel and make 
Alcoholic drinks?
The E100 Ethanol is denatured. Trace quantities of 
denaturing substances are added to the fuel, these are 
harmless to the environment but make humans drinking 
the fuel violently sick. We provide warning labels in 
multiple languages to discourage attempted theft. The 
tank is securely hidden in the steel bund of the generator 
and access is only through the main secure locking 
system.

If I have a site where solar is not possible can 
I still use the E100 DC Generator?
Yes, at some sites where solar is not possible for 
example because of landlord permissions or planning 
reasons then the E100 DC generator can be used in a 
hybrid generator mode where it charges up the Lithium 
batteries and the site runs on those until they need 
recharging.
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