Behineh Niru co. experience in Electric Arc Furnaces area
Power Analyzer device designed by Behineh Niru Spadan co. has been used in controlling electric arc furnace of Navid Manganes factory and has reduced energy consumption up to 10%, also dramatically improved quality of final product.

Some applications for power analyzer devices are listed below:

1) Operator Management
Whenever human is involved in a process, it is inevitable to have some error.
In cases that operator generated error has tangible effect on the quality of product, financial gain or loss, and security of operators, these errors should be cared for, and reduced as much as possible.

Considering high power consumption in electric arc furnaces, decreasing consumed energy and releasing the power homogeneously to the furnace and raw material will have direct impact on expenses and quality of the product.

In cases that furnace controlling process is being done by operators and these operators have to go through specific steps to produce the final product, it becomes increasingly important to somehow make sure that these steps are happening at specified time. It is also important to prevent errors and carelessness of operators. To do this we have used impedance control system.
The power analyzer device is able to register all electrical quantities of power network and has digital inputs. These abilities help us in gathering precise information of timing and quality of the process which is under control.
2) Energy Management
Having access to all electrical quantities of network, transformers and electrodes helps us in controlling power consumption, keeping power factor in the permitted interval, and also changing power set point to the best point which in turn helps in controlling the furnace. It also helps in identifying existence of flicker and harmonics generated by nonlinear electrical performance of furnace. The above mentioned features are beneficial in power consumption and transmission.
3) Preventive Measures 
Parameters like temperature of furnace walls and electrode consumption rate should be considered in maintaining structure and installations of furnace. To keep arcs away from the walls of furnace and preventing prohibited high temperatures, sensors can be attached. These sensors can send data to digital inputs of power analyzer device, enabling us to make sure that temperature is not too high and is homogeneous.

In electric arc furnaces electrodes would be consumed gradually due to high currents passing them. To decrease electrode consumption rate, the furnace should work at higher voltages and lower currents. The knowledge of temporary voltages, currents, and consumed power enables operator to provide such a desirable condition.
In order to receive and register electrical quantities of network, transformers, and electrodes, software named as "Getparam" is designed by Behineh Niru Spadan Company.  This software has two windows. The first window shows electrical quantities in the form of numbers and the second window shows them in the form of graphs.
First window of Getparam (Online Window)

This window has 3 pages; first page is depicted in figure (1).
To begin, operator should enter number of the shift using the red button at the bottom of this page, then after specifying connection port and clicking the connect button in the top left corner of the page, the software connects to the device.
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Figure (1)
Tap1 to Tap3 are taps of feeding transformer, Itp1 to Itp3 are primary currents of transformer, Its1 to Its3 are currents of secondary of the transformer, Ie1 to Ie3 are currents of electrodes, Ve1 to Ve3 are voltages of electrodes, Re1 to Re3 are resistances of electrodes, X is reactance of electrodes, Active Eng e is the active energy delivered to the electrodes. In the lower box, electrical quantities of network are displayed. The situation of bottom tap hole is shown at the left lower corner. The second page of this window shows electrical quantities of transformers and electrodes (Figure 2).
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Figure (2)
Finally, the last page of this window shows quantities of first two pages online as a graph. This graph is updated every second. In this graph up to 4 quantities can be displayed at the same time, and 5 zoom possibilities are provided. Figure (3) shows this page.

[image: image3.png]EE

%0
900
850-]
o00-|
750-]
0]
650-]
600-|
550-]
500-]
450-]
an0-]
0]
0+
20|
0]
150
100-]

50-4

003

14744
04/04/05

Tep2

vel2
Petot

& %Jlg!"

B o] Cavss

Lonew (B oot B omr. Bsvon | B

! | My Computer

BAME 10




Figure (3)
Second window of Getparam (Offline Window)
This window works offline. Information received by online window will be stored in a file at the end of each working shift. The offline window lets us to recover this information later. 

In the first page of this window names of the files are listed, by twice clicking on the names, contents of them will be shown in second page. Figure 4 shows the second page.
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Figure (4)
In this window, there are 3 pages similar to the page in figure (4), in each of them up to 4 quantities can be displayed at the same time and there are 5 zoom possibilities in each graph.

In addition to registering electrical quantities of furnace, our company has been active in registering and displaying amount of material fed to the furnace. To do this, software named as "Loading" is designed that by using sensors attached to the device can display steps and amount of loading. This program has 3 windows; one of them is for making a connection to the device and two others show online and offline data of loading. Figure (5) shows the online page.
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Figure (5)
