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CHALLENGES FOR A GREEN STEELMAKING

The decarbonization path will increase the use of EAF for steelmaking 
with Challenges:

FLEXIBILITY IN OPERATION
FLEXIBLE OPERATION, depending on the available charge and the cost of energy. 
Possible increase of power IN PHASES.
IMPROVE ARC BEHAVIOUR on different charge

LOW DEPENDANCE FROM ELECTRIC NETWORK
Operation with WEAK ELECTRIC GRID.
HYBRID FEEDING, using also renewable sources.

REDUCE CONSUMPTION
MINIMIZE ELECTRIC CONSUMPTION
REDUCE ELECTRODE CONSUMPTION.
MINIMIZE REFRACTORY USE.



ENGAGE. ACCELERATE. ACHIEVE.

5

Q-ONE SYSTEM

TECHNICAL SOLUTION
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DANIELI DIGIMELTER

POWERINTELLIGENCE EQUIPMENT

DANIELI DIGIMELTER
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Q-ONE SYSTEM

Q-ONE IS DANIELI 
AUTOMATION’S DESIGNED 
AND PATENTED EQUIPMENT 
USING LATEST POWER 
ELECTRONICS TECHNOLOGY 
TO CONTROL ARC CURRENT 
AND VOLTAGE IN A MORE 
FLEXIBLE AND RELIABLE WAY
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AC 
FURNACE 
STANDARD 
SOLUTION

STEP DOWN 
TRANSFORMER

SERIES 
REACTOR 
(SPECIAL 
EQUIPMENT)

FURNACE BREAKER 
(SPECIAL EQUIPMENT)

FURNACE TRANSFORMER
(SPECIAL DESIGN)

HIGH 
CURRENT CIRCUIT

FURNACE

DIRTY 
BUSBAR
CLEAN 
BUSBAR

SVC
STATIC VAR 
COMPENSATOR 
(SPECIAL 
EQUIPMENT)

Q-ONE

Q-ONE 
BASED 
INNOVATIVE 
SOLUTION

STEP DOWN 
TRANSFORMER

TRANSFORMERS FOR 
DRIVES (STANDARD 
EQUIPMENT)

OFF-LOAD 
CURRENT 
DISCONNECTORS

HIGH 
CURRENT CIRCUIT

FURNACE

CLEAN
BUSBAR

Q-ONE
DIFFERENCES WITH TRADITIONAL SOLUTION
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Q-ONE
NETWORK IMPACT

~

FURNACE 
ENVIRONMENT

FEEDING NETWORK 
ENVIRONMENT

• REAL TIME CONTROL OF ARC CURRENT
• NO NEED OF SVCVERY LOW FLICKER

• ALL CONDITIONS, ALL FREQUENCIESPOWER FACTOR > 0,96

• 18 PULSES CONVERTERTHD < 1%
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SERIES 
REACTOR
>SPACE IN 

SUBSTATIO
N

>MAINTENA
NCE

FURNACE 
TRANSFORM
ER
>SPECIAL 

COMPONEN
T

>MAINTENA
NCE

SVC
>CAPITAL 

INVESTMENT
>SPACE IN 

SUBSTATION
>MAINTENAN

CE

FURNACE 
BREAKER
>SPECIAL 

COMPONE
NT 

>PERIODIC 
MAINTENA
NCE

No longer needed

Q-ONE
DIFFERENCES WITH TRADITIONAL SOLUTION
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Q-ONE MODULES



ENGAGE. ACCELERATE. ACHIEVE.12

Q-ONE FEATURES BENEFITS

POWER
FACTOR HIGH (0.97)

> NO SVC
> Higher ACTIVE POWER AVAILABLE for the 

melting process

CONTROL 
CYCLE 500 μsec

> Extremely stable power level 🡪 FASTER MELTING
> More stable current 🡪 LOWER ELECTRODE 

CONSUMPTION

OPERATING 
FREQUENCY 20 Hz - 70 Hz

> Higher frequency during boring for higher ARC 
STABILITY

> Lower frequency with flat bath for BETTER 
YIELD

POWER 
CONTROL

PHASE-BY-PH
ASE

> Possibility of ASYMMETRIC POWER levels to the 
phases

> CONTROL OF COLD SPOTS (e.g. continuous 
charge)

MAX POWER EXTENSIBLE > MODULAR SOLUTION also IN PHASES 
> SCALABLE from 10 MW to 250MW

ENVIRONME
NT 
FRIENDLINES
S

HIGH

> Reduced dependence on chemical energy 
thanks to
higher active power, better arc control & 
extensibility

Q-ONE
SUMMARY OF BENEFITS
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Q-ONE

Q-ONE 
BASED 
INNOVATIVE 
SOLUTION

STEP DOWN 
TRANSFORMER

TRANSFORMERS FOR 
DRIVES (STANDARD 
EQUIPMENT)

OFF-LOAD CURRENT 
DISCONNECTORS

HIGH 
CURRENT CIRCUIT

FURNACE

CLEAN
BUSBAR

High Voltage
DC-Link

Q-ONE
HYBRID FEEDING
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Q-ONE SYSTEM

REFERENCES and FACTS
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REFERENCES WORLDWIDE

21 REFERENCES WORLDWIDE (USA, JAPAN, 
EUROPE, CANADA, BANGLADESH) 

REFERENCE PLANTS POWER UP TO 150MW 
arc power (design up to 288 MVA)

6 references already in operation, 
3 references to be commissioned in the next 3 
months
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REFERENCES WORLDWIDE - ALGOMA

TRANSITION FROM BF TO EAF

VERY WEAK NETWORK

After a rigorous review of world class suppliers, Danieli’s 
proven AC Digimelter technology powered by Q-ONE 
digital power systems was determined to be the best 
choice for Algoma’s needs as it transitions away from basic 
oxygen steelmaking.
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ABS SISAK Q-ONE
FLICKER

Before Q-ONE

Before Q-ONE

with Q-ONE

with Q-ONE
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ABS SISAK Q-ONE
UNBALANCED SYSTEM
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ABS SISAK Q-ONE
SUMMARY OF PERFORMANCES

BEFORE Q-ONE DELTA DELTA% NOTE

Electrode 
consumption 
(kg/tls)

2.63 2,18 0,45 -18%
Data collected on May 2021 (on March Miss El. 
Wgt )

Power on time 
(min)  70 50.54 -19.46 -27% Actual trials in December showed that with 60 

Hz the P-on can be decrease by a further 5% 

TtT (min) 106 88.01 -17.99 -17%

Flicker Pst 95% 2.52 0,45
-0,68

-2.07 
-1.84

-560% 
-377%

Measured on 04/2021 @ 110kV, Short Circuit 
Current from 12,3kA (contractual) to 5,552kA 
(real value, due to fault in 220/110kV Network)

Energy 
consumption 
(kWh/tls)

444 421 -23 -5,1%
TARGET: 400 kWh/tls (with 3-buckets)
(with a tapping temperature of 1666°C as per 
their usual practice)

PMV (MW) 24.4 34.79 +10.39 +42% Average Active Power at Medium Voltage

Productivity (t/h) 37.2 46.12 +8.92 +24%

Performance period: 01.MAR.2021  – 07.MAR.2021 – Nr. Heats: 78 (3BCK - 40 Hz) 
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Q-ONE IN ACTION – BORING STAGE 
FROM CONTROL ROOM
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Q-ONE IN ACTION – BORING STAGE 
FROM SHOP FLOOR



ENGAGE. ACCELERATE. ACHIEVE.22

Q-ONE IN ACTION – REFINING STAGE 
WITH FREQUENCY CHANGE

4321
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BEFORE – AFTER Q-ONE

Summary table before, after Q-One comparison from Tokyo steel 
analysis

This document contains proprietary information of DANIELI  & C. Officine Meccaniche S.p.A., not disclosable, not reproducible. All Rights Reserved.

PERIOD 
[]

Delta T (Last temp. 
measured – First temp. 

measured) [°C]

Electrical Energy 
consuption 
[kWh/ton]

Electrical energy saving 
[%]

Before Q-One 40 30.37

After Q-One 60 Hz 40 28.91 -4.8 %

After Q-One 40 Hz 40 26.84 -11.6 %

After Q-One 30 Hz 40 26.05 -14.0 %

Q-ONE LRF TOKYO STEEL - ELECTRICAL 
ENERGY SAVINGS
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AVERAGE POWER AND EE. CONSUMPTION

This document contains proprietary information of DANIELI  & C. Officine Meccaniche S.p.A., not disclosable, not reproducible. All Rights Reserved.

ELECTRICAL ENERGY CONSUMPTION – 
TRENDS FROM TOKYO STEEL ANALYSIS
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ELECTRODES CONSUMPTION

Electrodes consumption comparing Q-One at 40 Hz results with Before 
Q-One (July 2021). 

This document contains proprietary information of DANIELI  & C. Officine Meccaniche S.p.A., not disclosable, not reproducible. All Rights Reserved.

After Q-One at 40 Hz, saving in kWh/ton is equal to 7.1%; espressed in g/kWh saving is 5.1%.
Consumption is 0.20 kg/ton and 5.66 g/kWh.

Q-ONE LRF TOKYO STEEL  - ELECTRODES 
CONSUMPTION
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.

SAVINGS  REFERENCE LRF– HEATING RATE
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.

SAVINGS REFERENCE LRF – ELECTRODE 
CONSUMPTION
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ELECTRICAL CONSUMPTION REFERENCE LRF –ELECTRICAL 
CONSUMPTION
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Q-ONE SYSTEM

CONCLUSIONS
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CHALLENGES FOR A GREEN STEELMAKING – Q-ONE 
RESULTS

FLEXIBILITY IN OPERATION
PHASE BY PHASE POWER CONTROL, TO UNBALANCE ARC DISTRIBUTION 
(FOR HOT/COLD SPOTS)
POSSIBILITY TO CHANGE FREQUENCY, WITH IMPROVED PROCESS 
CONTROL
MODULAR DESIGN FOR EASY MAINTENANCE AND FURNACE OPERATIVITY

LOW DEPENDANCE FROM ELECTRIC NETWORK
NO NEED OF ADDITIONAL SVC
HYBRID FEEDING, WITH CONTROLLED USE OF RENEWABLE ENERGY 
SOURCES (SOLAR, WIND)
STABLE ARC IN ALL CONDITIONS

REDUCE CONSUMPTION
REDUCED ELECTRICAL ENERGY CONSUMPTION (5-14%)
REDUCED ELECTRODE CONSUMPTION (5-15%)
LESS REFRACTORY CONSUMPTION (15-20%)
SHORTER POWER ON TIME (10-20%)
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CONCLUSIONS

Q-ONE 
IS A PATENTED AND UNIQUE 
TECHNOLOGY, 
A GAME CHANGER IN ARC FURNACES
THANKS TO REDUCED IMPACT ON 
NETWORK AND OPTIMIZATION ON OPEX



Q-ONE
DIGITAL ARC 
CONTROL


