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Efficient energy source
for electric furnaces through 
Hi-performance power unit



A TECHNOLOGICAL 
BREAKTHROUGH 
IN THE EAF 
PROCESS AREA
Electric Arc Furnace represents one of the most 
intensive disturbing loads in the electric power 
transmission systems, it is featured by rapid 
changes in absorbed power that occurs especially 
in the initial phase of melting, during which the 
critical condition of an interrupted arc may become 
a short circuit or a open circuit.
Actual furnaces design provides very large input 
ratings and due to nature of both, electrical arc  
and meltdown process, these equipment can 
generate large power quality problems on grid as
non symmetric current & voltage, harmonics, 
flickers, voltage imbalances and drops, over 
voltages.

Conceived as innovative solution to supply the 
AC Electric Arc Furnaces, Q-ONE is a Danieli 
Automation’s designed and patented equipment 
that uses latest power electronics technology  
to handle irregular loads in a more flexible and 
reliable way, and values of power factor close to 
unity. Q-ONE extends the Power System products 
range to the high-power systems used for EAF  
steel melting, where well-known challenges have  
to be addressed:

> Hi-levels of active & reactive power absorbed 
from the electrical supply network in an unbalanced 
and untimely manner, causing huge disturbances 
(harmonics and flicker) affecting the proper 
functioning and operation of other connected loads;
> Efficient use of energy through process 
optimization with great room for improvements and 
savings;
> Suitability for existing EAF modernization projects, 
with a flexible power and control configuration 
to meet existing arc ratings and physical furnace 
shape.

The Q-ONE family of special power converters 
minimizes network disturbances, handle large 
load unbalances, and virtually absorb almost all 
active power in a balanced manner from the supply 
network. A specifically designed patented control 
system and configuration makes it possible to 
reduce the transients that are known to wear out 
the EAF components during the melting cycles, 
significantly reducing maintenance stops and 
the cost of wearable parts, and at the same time 
optimizing the melting process. 



Very low network 
flicker due to real 
time control on 
the arc current 
variation

High reliability 
of Q-ONE 
equipments 
because its 
modularity 
and wide design 
margins

Higher power 
factor thanks 
to a limited 
exchange of 
reactive power 
with MV network



DANIELI AUTOMATION

Impact onto the feeding network
Differently to a static var compensation system, 
the Q-ONE system acts onto the source of the 
conducted disturbances and not on their effect 
onto the network. The basic concept of Q-ONE is to 
separate the furnace working environment from the 
dedicated feeding network 

Q-ONE flexibility
> Extremely high speed control of voltage and 
current in the furnace
> Real time control of the supply voltage of EAF
> Real time control of the arc current thus of short 
circuit phenomena 
> Possibility to run the furnace with two phases 
only, with zero impact to network
> Possibility to act onto the outpt frequency  
(typical 30 to 70 Hz)

Q-ONE reliability
> Rated voltage of Q-ONE equipment chosen  
with wide design margins;
> Possibility to easily exclude three-phase modules 
in case of fault; 
> Possibility to easily exclude single units aboard 
Q-ONE modules in case of fault; 
> Remote control via WEB for maintenance  
and data monitoring.

Q-ONE layout
On request,  the Q-ONE system installation can 
be designed with the possibility to easily switch 
between the existing furnace feeding system  
and the new one. 
The existing furnace transformer can be 
disconnected from the secondary and moved 
backwards, whilst the primary side can be isolated 

FEEDING 
NETWORK

ENVIRONMENT

FURNACE
ENVIRONMENT

THE BASIC CONCEPT IS TO SEPARATE
FURNACE ENVIRONMENT
FROM FEEDING NETWORK
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W1 MOD.
2500 A (*)

W3 MOD.
2500 A (*)

W5 MOD.
2500 A (*)
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W2 MOD.
2500 A (*)
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QONE POWER UNIT
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by acting onto the copper bars of the feeding line 
The layout of the new Q-ONE feeding system  
is chosen and designed to limit the impact onto  
the existing electrical and mechanical equipment. 

Q-ONE equipment features
> Reduced global power with respect to the 
equivalent furnace transformer;
> Suitable arrangement of vector groups to 
highly compensate harmonics;
> High flexibility by handling unbalanced loads.
> Solution studied to keep AC furnace in 
operation with existing mechanical part;
> High modularity inside a single phase-module 
and within the whole valve;
> Suitable current redundancy;
> Hi flexibility by settling the output voltage;
> Easy maintenance and component 
repleaceability (equipment components 
available on the market)
> High level of safety by disconnecting and 
grounding the furnace load during maintenance;
> High flexibility by disconnecting single 
modules of Q-ONE in case of fault.

Q-ONE maintenance
The Q-ONE system with its installation was 
designed with utmost care to ensure simple 
removal of the inverter and converter units, thus 
guaranteeing easy inspection and maintenance of 
the main components.
 
Q-ONE savings
With the adoption of Q-ONE power converters to 
feed an Electric Arc Furnace, a consistent reduction 
in electrode consumption can be expected, 
estimated to be around 20%, as well as a drastic 
reduction in power on time, about 10%. 

Thanks to a less installed apparent power, 
a consistent process energy saving is easily 
achievable (estimated in about 10%) with 
remarkable and substantial economical benefits.

Return of investment
In the light of the above, the ROI for a complete 
economical feedback is variable from country to 
country and can be estimated to be between 
9 to 24 months.
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benefits & savings

SERIES
REACTORS

EAF 
TRANSFORMERS
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FURNACE
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INSTALLATION SAVINGS (due to unrequired equipment)
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DANIELI HEADQUARTERS

WORLDWIDE DANIELI COMPANIES

WORLDWIDE OFFICES AND SERVICE CENTERS

GERMANY
Brunshofstrasse, 12
D-45470 Mülheim - Ruhr
Tel (49) 208.3780000
info@germany.danieli.com

SWITZERLAND
Olsbergerstrasse 2 
4310 Rheinfelden 
Tel (41) 61.8368310
info@switzerland.danieli.com

GERMANY
Scherl 12
D-58540 Meinerzhagen
Tel (49) 2354.70820
info@germany.danieli.com

TURKEY
Adalet Mah. Manas Bulvari No. 47,
Folkart Towers, A Block, Ofis 3208,
35580 Bayrakli, Izmir
Tel (90) 232.4355577
info@turkey.danieli.com 

RUSSIA
Leningradskiy Prospekt 31A 
Building 1, 24th Floor 
125284 Moscow
Tel (7) 495.9819073
info@russia.danieli.com

UNITED KINGDOM
4 Ignite, Magna Way
Rotherham S60 1FD
Tel (44) 1709.724300
info@uk.danieli.com

TURKEY
1. OSB Istiklal Mahallesi
1. Cadde No. 15
Beykoy - Duzce
Tel (90) 380.5537110
info@turkey.danieli.com

RUSSIA
Lenin str. 130, Office 109
Chelyabinsk Region
445038 Magnitogorsk
Tel (7) 3519.244043
info@russia.danieli.com

SWEDEN
Nya Ågatan, 23
SE-77782 Smedjebacken
Tel (46) 240.668500
info@sweden.danieli.com

SWEDEN
Box 994
SE-85125 Sundsvall
Tel (46) 60.139400
info@sweden.danieli.com

UKRAINE
Glinky Street 2, Office 301
49000 Dnipropetrovs’k
Tel (380) 56.7904301
info@ukraine.danieli.com 

FRANCE
Les Mercuriales
F-93176 Bagnolet Cedex
Tel (33) 1.49722269
info@france.danieli.com

EGYPT
76 Al-Moltaka Al-Arabi Dist.
11799 Sheraton Zone
Heliopolis, Cairo
Tel (20) 2.22699491
info@egypt.danieli.com 

SPAIN
Poligono Sondikalde
Calle Portu Bidea, 2
48150 Sondika - Vizcaya
Tel (34) 94.4872800
info@spain.danieli.com 

UAE
Najda Street, Old Nissan
Masaood Building, Flat 1003
P.O. Box 322 Abu Dhabi
Phone (971) 2.6812268
info@uae.danieli.com 

AUSTRIA
Max Planck Strasse, 5
A - 9100 Völkermarkt
Tel (43) 4232.51440.6101
info@austria.danieli.com

KSA
Silver Tower 6th floor 
P.O. Box 4867 
Al-Khobar 31952
Tel (966) 3.8993145 
info@ksa.danieli.com

RUSSIA
Avtozavodskoe shosse 48
Nizhny Novgorod Region
606000 Dzerdzhinsk
Tel (7) 8313.310310
info@russia.danieli.com

BRAZIL
Rua George Rexroth, 609
Diadema
CEP 09951-270 São Paulo
Tel (55) 11.35085900
info@brazil.danieli.com

USA
600 Cranberry Woods Drive
Suite 200
Cranberry Township, PA 16066
Tel (1) 724.7785400
info@usa.danieli.com

MEXICO
Edificio Sierra Madre 
Ave. Vasconcelos Oriente 310 
Colonia del Valle
66250 Garza Garcia, N.L.
Tel (52) 81.83781055
info@mexico.danieli.com

INDIA
D-402 Lotus Corporate Park,
Ram Mandir Road,
Off Western Express Highway
Goregaon (E), Mumbai 400 063 
Tel (91) 22.39917100
info@india.danieli.com

CHINA
No. 19, Xing Gang Road, CEDZ
Changshu, Jiangsu 215513
Tel (86) 512 52267088
infodcs@china.danieli.com

VIETNAM
Lot A4b Industrial Park
Tan Thuan EPZ (E-Office Park)
Tan Thuan Dong Ward, District 7
Ho Chi Minh City
Tel (84) 8.35287400
info@vietnam.danieli.com

INDIA
Technopolis Building
Plot 4, Block - BP, 5th Floor
Wing - B, Sector - V, Salt Lake
700 091 Kolkata - West Bengal
Tel (91) 33.39847777
info@india.danieli.com

TAIWAN
26F-1, No. 31 
Hai-Bian Road 
Kaohsiung City, Taiwan 802
Tel (886) 7.3358655
info@taiwan.danieli.com

INDIA
7000 Central Expressway,
Sri City
517588 Andhra Pradesh
Tel (91) 8576.304000
info@india.danieli.com

USA
114 Chesser Crane Road
Chelsea, AL 35043
Phone (1) 205.6787451
info@usa.danieli.com

THAILAND
Land Plot N. K11
The Eastern Seaboard Ind. Estate
Tambol Pluakdaeng, Amphur 
Pluakdaeng, 21140 Rayong 
Tel (66) 38.929000
infodfe@thailand.danieli.com

KOREA
Room 201, Daecheon Building
157-4 Samsung-dong
Gangnam-gu 135-090, Seoul
Tel (82) 2.5626622
info@korea.danieli.com

JAPAN
42F, Yokohama Landmark Tower
2-2-1, Minatomirai, Nishi-ku, 
Yokohama-City
220-8142 Japan
Tel (81) 45.651.7077
info@japan.danieli.com

THE NETHERLANDS
Rooswijkweg 291, 1951
ME Velsen-Noord
T +31 (0)251 500 500
F +31 (0)251 500 501
info@danieli-corus.com

DANIELI
Via Nazionale, 41
33042 Buttrio (UD) Italy
Phone +39 0432 195 8111
www.danieli.com
info@danieli.com 

DANIELI AUTOMATION
Via Bonaldo Stringher, 4
33042 Buttrio (UD) Italy 
Phone +39 0432 518 111
www.dca.it
info@dca.it

INDIA
Furnace Building
1, Taratala Road
Kolkata - 700024
Tel (91) 33.33013510
info@india.danieli.com

CANADA
P.O. Box 24062
Sault St. Marie
Ontario P6C 6G7
Phone (1) 705.9468779
info@canada.danieli.com
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