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Product Information: INVERTRONIC modular Three Phase Inverter System

The INVERTRONIC modular is a high-tech, efficient and high-quality three-phase inverter system designed to
provide continuous power protection and availability for mission critical loads in information, telecommunication
and industrial applications. It is capable of ensuring cost-effective system scalability with the highest power
availability.

Features:

« Modular, hot-plug design

« Scale able redundant systems
« High power protection

« Continuous power availability
« Static bypass transfer switch

« Adaptable output power

Benefits:

Cost-effective system scalability

Continuous power protection and availability

High-quality power protection of mission critical loads

Flexible output power adaptation



» Easy maintenance with hot-plug design

Mains Disturbances:

The INVERTRONIC modular inverter system is designed to protect against various mains disturbances that can
affect microprocessor-based equipment in production or communication systems. Some examples of mains
disturbances are:

Voltage Phenomenon Time
Outage — blackouts >10 ms
Sags/brownouts <16 ms
Dynamic overvoltage 4..16 ms
Undervoltage continuous
Overvoltage continuous
Transients (Surge) <4 ms
Lightning sporadic
Voltage distortion HF (Burst) periodically
Voltage harmonics continuous
Frequency variations sporadic

Product Usage Instructions:

The INVERTRONIC modular should be installed and operated by qualified personnel. Follow these instructions for
proper usage:

1. Connect the DC mains and AC mains to the inverter system according to the installation manual.

2. Switch on the inverter system.

3. The system will automatically detect the AC mains voltage and frequency, and start to convert DC voltage to
AC voltage.

4. The inverter system will continue to supply power until the AC mains voltage or frequency deviates outside the
acceptable tolerances. In this case, the static bypass switch will automatically transfer the load to the mains.

5. If any module of the inverter system fails, it can be easily replaced without shutting down the entire system due
to its hot-plug design.

6. To upgrade or downgrade the output power, add or remove the necessary number of inverter modules
according to the installation manual.

7. The system can be monitored and controlled through the communication interface provided.

8. Refer to the user manual for additional instructions and safety precautions.

High Power Protection with INVERTRONIC modular

More and more mission critical loads in information, telecommunication and industrial applications demand
continuous power protection and availability in the event of mains failure and reasonable power quality in the



event of critical mains conditions. On the public network, major loads as well as lightning strikes ,generate
dynamic over voltages, under voltages, sags / brownouts and transients.

Fig.1 illustrates some examples of mains disturbances which can influence microprocessor-based equipment in
production or communication systems

For power protection in these business-critical environments inverter systems provide continuous power with high
availability and ensure continuous and high quality power protection of mission critical loads in the industrial and
commercial marketplace. BENNING’s new advanced inverter system
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INVERTRONIC modular is a hot-plug modular three phase system which operates from a central (battery based)
48V, 110V or 220V DC source.

INVERTRONIC modular ensures cost-effective System Scalability and continuous Power Protection and
Availability

Todays traditional three phase inverter systems are heavy and bulky and are not scale able. The output power is
fixed and cannot be adapted to changing load demands. The new INVERTRONIC modular inverter system
consists of rack mounted, parallel operating inverter modules. This design allows scale able redundant systems
with the highest power availability.
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With the modular hot-plug design of the INVERTRONIC modular, any up or downgrading of the system output
power is possible. Each INVERTRONIC modular inverter module has its own static by-pass to transfer the load to
the mains if the output of the inverter deviates outside the acceptable tolerances for both voltage and frequency,
caused by short circuit, overload or inverter failure. The static by-pass will transfer the load back to the inverter
without any break after the inverter output has returned within tolerance.
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Availability without any Compromise

Hot-plug modular redundant Desigh means highest Availability and short MTTR (MEAN TIME TO REPAIR)
The modular redundant concept of the INVERTRONIC modular system together with real hot plug design
provides the highest level of continuous power protection availability and minimizes service and maintenance
costs.

INVERTRONIC modular Features

« Scale able three phase inverter system with hot-plug power modules

Each Inverter module with its own electronic by-pass
Short MTTR (Mean TIME To Repair) Replacement of modules without any load interruption

N+1 redundancy ensures highest availability

High energy efficiency also at partial load saves energy costs

Advanced inverter technology with DSP processors and IGBT /MOSFET semiconductors

Less volume and weight of the INVERTRONIC modular inverter systems results in reduced floor space and

lower transport and installation costs

The redundant design (n+1) is still providing 100% power tothe load even if one module fails. The replacement of
the faulty module can be done in less than 15 minutes, if the module is available on site. After the replacement the
INVERTRONIC modular system is back to redundant operation.

The modular hot-plug design means system redundancy as well as reduction of service and maintenance costs.



High Efficiency at rated as well as partial Loads, means less TCO (Total Cost of Ownership)
The INVERTRONIC modular inverter system has been designed to provide > 90% efficiency even at 50% partial
load (systems with 110V and 220V DC input voltage).
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Efficiency as function of output power
Systems with 48V DC input, have appr.3% less. efficiency.
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INVERTRONIC modular 90 kVA DC input 220 V
High efficiency is essential to reduce the energy consumption of the inverter system as well as the investment and
operational costs for the cooling system.

« The light and compact System Cabinets of the INVERTRONIC modular Inverters save Packing and Transport

Costs.



The light weight system cabinets of the INVERTRONIC modular line are easily handled compared to the heavy
cabinets of conventional (one bloc) inverter systems.

Cost Saving High Efficiency

« Redundant INVERTRONIC modular Systems have less Energy Consumption and require less Floor Space,

compared with traditional redundant Inverter Configurations.
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Fig. 6: Comparison of redundant n+1 inverter systems
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show the comparison of traditional and modular n+1 redundant 60 kVA inverter systems. To achieve redundancy
using traditional inverter systems, you need to have a second complete 60kVA system for parallel operation. The



total foot print of the two systems will be two times 800mm x 800mm. To achieve redundancy using the
INVERTRONIC modular system, only one 15kVA inverter module has to be added. The foot print of that system
(800mm x 600mm) will not increase, as the existing system cabinet can be used. The foot print and the
operational power consumption of the traditional two x 60 kVA systems are higher compared to the
INVERTRONIC modular system.

Simple Operation, Rapid Diagnosis
Operation and Monitoring Front Panel
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The operation and monitoring of the INVERTRONIC modular is made via the front door panel. The operating and
fault signals are indicated by 17 LED's and the system status is displayed and controlled via the built in LCD
mimic diagram. An event recorder stores each occurring event (max.250 entries) date and time.

Customer interfaces:

« RS 232 or RS 485 with MOD bus protocol

» 6 voltage free relay contacts

Options:

« Interface profibus

o Network adapter

Scale able Power Capacity

Scale able Power Capacity with INVERTRONIC modular Inverter modules

INVERTRONIC modular inverter modules are available for 48V, 110V and 220V DC input. Each inverter power
module with DC input 48V can supply 10kVA output power and the modules with DC input 110V or 220V can
supply 15kVA output power.

Available Inverter Output Power depending on Load Power Factor
The output power of the INVERTRONIC modular inverter depends on the load power factor.



Available inverter apparent output power depending on power factor
The Invertronic modular inverter can supply 100% output power if the leading cos phi of the load is 0,8. or less.
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« INVERTRONIC modular 30 kVA



« INVERTRONIC modular 45 kVA

« INVERTRONIC modular 90 kVA



These inverter modules allow the design of scale able three phase inverter systems, and it is easy to add or
remove output power. This eliminates high initial investment costs of purchasing power capacity that is not
required at the stage of installation. Each 2000 mm high INVERTRONIC modular system cabinet is able to
accommodate 6 inverter modules, and the 1800 mm high cabinet 5 inverter modules. The total output power of
one system cabinet with 48V DC input can be 50kVA and the total output power of one system cabinet with 110V
or 220V DC input, can be 90kVA or 75kVA. Two INVERTRONIC modular system cabinets can be paralleled, to
increase the output power capacity.

Technical Data

Three Phase Inverter Range INVERTRONIC modular

Rated output power at (each system cabinet*2)
Ralad carlpul pwwar ok aoah oyeiam oobloek™)

OC-Input 38 ¥ [, 10 e x 40 B0 -

DC-Input 1108 20 ¥ [, 18 x & &0 76 o
Mo, ol moduleg 1 2 @ 4 L ]
Iere arter Input
Iniput vl bages ranges [ -16 o +20
Parmittisd overl kA [ - & et
Curment input s 4B Y [ [ 195 3= BB TH [ -
Curment input o 110Y DC R 116 252 =3 464 3 TiE
Current input ok 230Y DC R £ 118 74 =2 Ee HE
CeC Povarer b bartieny operalion 2] 13 Fol = [~ &" TEM

T el IT 1T T 20
Imvartor aalprl
Cuspurt v oy d] ADVAED  3-ph, N FE
Al st rnge of ouipuivatiage [ 5
| Wotlape dlemnee
sulo = 1
dynamic | & Bir 100 % bad slap
| unbabnosd kad [ = 2 at 100 5 un balanosd load
Aeguirion e [ =3
Mooy kwd 1 00 % perrulfed joke Innush oumenl
Cverioad behm bur ] 1B hor 6 e,
i) 135 for 10 min.
Ahort ciroul behay ko shioet croult proof
Ahort- cirask oument Rl 2 x |-nom & 3 5E
Cuspur re ey Hz] ED (5L & 0,1 % guary o rmeal res sy hnon e
Synehonksylan range Hz] BOER 3%
W frn Al
Disioriion Fackor [ = 2 with Inear load
[ = Bwlthnon Enearioad accomding B EH & 009- 1-1

Efderoy
Inpult vol tages 0T 4BW [l ck
Inpull vl tages OC 110 Wi 220 W [ = n
nirml Daln
A il riren e (EMC) | | Inscoordarce with EC EXMD-2 &3
Teolzen el R TE - 100 % Ioad) & apprax EE
Crolng forced ool ing sl e ed corinal bsd Fones ot wlrinkt
Parmrittiad amibl ent famp eraiure ['T] Ti+4
Parmittisd siorgs terpenafuns ['G] -5 o470
Al humi diy [ B — 6 N on dersing
Py, instal laflon aHthude atnom.load | [m] 1000 n over shaohri: pifude wihar deralng
Prolacion P 3 Inscoordarce with DN 466D
Pl nifing RAL T 0CE, wrinuchurssd paint Anish
Cimengones

Cabinet LS 1E2E & modules| jrrem] 1800 [Hjx BAD fAf x B (TY

Cabinet LI 20EE [ miodules| rram] 000 [Hjx BAD A x B0 {]

« 2: Two system cabinets with maximum 12 modules can be paralleled, to increase the output power capacity.

Specifications are subject to change without notice.

With the scale able INVERTRONIC modular inverter system it is easy to change the output power capacity. Up or
down-grading is possible without removing the power or transferring the load to the mains. High initial investment
costs can be eliminated.
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Scalability of the INVERTRONIC modular inverter systems
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