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ALRO - General Information

✓ ALRO is a private-owned company, the largest primary aluminum smelter in 

the Eastern Europe.

✓ Its products: billets, slabs, wire rod, plates, sheets and strips. 

✓ ALRO’s shareholders:

✓ VIMETCO NV - 54.19%

✓ PAVAL HOLDING                                       - 23.21%

✓ PROPRIETATEA Fund  - 10.21%

✓ Others - 12.39%

✓ Since 1997 it has been listed in the Bucharest Stock Exchange

✓ ALRO is part of the VIMETCO Group which is listed in the London Stock 

Exchange  

✓ ALRO is member of the European Aluminum Association and of the 

Aluminium REACH Consortium
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• Multi-Site monitoring, reporting, and consolidation

− Enterprise-wide system management, control

− Real time, enterprise-wide decision making

− Support for each unit in real time

• Graphical modeling, analysis, and reporting

− Identify trends, anomalies, and savings 

opportunities 

− Enhance management reports and decision 

making

− Visually compare operations and time periods

• Integration with asset management and control

− Predictive maintenance

− Reduced equipment malfunctions and 

replacements

ALRO – Operational system

• Natural Gas, Water and Compressed Air 

metering and reporting

− Cost allocation to sectors and processes

− Early problem and leak detection

• Process Automated data acquisition

− On-line from machine HMI 

− Production, technological parameters, 

quality and other data

• Contract and Tariff based cost calculation

− Compare cost of procurement alternatives

− Determine optimal supply mix

− Compare costs over different periods

− Document savings achieved through cost 

reduction efforts

− Stock control with related cost.

• Internet based secure access to enterprise-

wide real-time data

− Real-time access from all enterprise sites

− Automatic system enhancements and 

upgrades

• SAP integration

− Enhanced information management and 

control

− Single enterprise-wide reporting 

environment
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ALRO – power stations, transformers and rectifiers with 

SCADA integrators (1)

The power supply of the transformer -rectifier groups 

and transformers of internal services 110/6kV with 

electricity from ALRO is realized through two electrical 

stations, SRA 220 kV and SRA 110 kV.

In 2008, the modernization work was completed at the 

220 kV SRA electric station by implementing the ABB 

manufacturing electrical switching and separation 

equipment.

The main features of ABB equipment:

- safety in exploitation;

- protecting the environment by eliminating the risk of 

leakage of electrically insulating oil;

- energy efficiency expressed by low consumption of 

the actuators compared to the switches with electric 

arc extinguishing in the oil;

- low maintenance;

- high reliability;

- SCADA integrators;

The solution adopted to replace the old equipment 

from the 110 kV SRA power station was to use the GIS 

ABB compact equipment, because space is limited 

and there was also the impossibility of withdrawal from 

operation than a single 110 kV cell. 

To mention a good collaboration and prompt service of 

colleagues from ABB in the area of power rectifiers 

and high voltage equipment.

SRA 220 kV

GIS DBB       

110kV DBB

contacts 

positions
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ALRO –power stations, transformers and rectifiers with 

SCADA integrators (2)

REL 650

Types of SCADA integrated devices in ALRO

- In the high voltage station SRA 110 kV the 

protection of the electrical equipment of power and 

the remote control is realized by means of the 

relays of protection REL 650 and REF 620 of 

manufacture ABB;

- In the 220 kV station the remote monitoring of the 

switching equipment is carried out by means of 

OLM devices;

- COGITO automatic current DC control systems;

- Protection relays SIPROTEC Siemens;

- LEM 130kA / 1V DC current intensity 

measurement systems;
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ALRO –power stations, transformers and rectifiers with 

SCADA integrators (3)

At the beginning of 2000, ALRO started the first major measure of energy efficiency 

achieved by significantly increasing the recovery efficiency from 97.4% to 98.3%, 

thus:

-Increasing the number of pulses recovered from 36 pulses recovered in an electrical 

period to 48 pulses recovered in an electrical period;

- Reduction of voltage drops on rectifier diodes by reducing the number of rectifier 

diodes from 432 to 72 at ABB fabrication rectifiers cabinets .

An important factor for maintaining and permanently highlighting the recovery 

efficiency is the integrated connection of the systems of automatic regulation of the 

intensity of the direct current from the electrolysis series.

In conclusion, thanks to to the command and data acquisition systems implemented, 

it was possible for ALRO to participate in maintaining electrical voltages in nominal 

parameters the OTS Transelectrica. This was achieved during the Easter holidays 

when the consumption dropped drastically and at the request of Transelectrica, 

ALRO increased the reactive power by 20-30 MVArh.
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Processed  Aluminum – online 

parameters monitoring 

ALRO is one of the biggest electricity 

consumers in Romania. The companies of the 

group consume throughout a year 

approximately 3 TWh electrical energy having 

more suppliers with which supplying contracts 

are concluded according to the legislation in 

force In these conditions, the energy 

consumption management system, designed 

and realized, using internal resources, is a 

strategic one and includes:

• Prognosis of power consumption with daily , 

monthly. yearly scheduling done by 

workshop managers.

• Online monitor; through monitoring at the 

group companies level the electricity 

consumption is known for all sectors. 

• Real time management of the energy 

consumption at the group companies level

with a variation less than 1% for the group 

companies

As a result of this system, ALRO obtained 

notable results in managing its energy 

resources and has successfully passed the 

ISO 50001 certification audits.

ALRO - Power management system

http://i-salico_srv/dispecerat/Default.aspx
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The system is designed hierarchically on 3 levels:

Level 1 – which includes electricity and natural gas meters and on the entire group consists in approximately 

650 electricity counters, 60 natural gas counters and  network equipment (ALRO 

and ALUM)

Level 2 - consisting in a system for data acquisition from the equipment and memorizing them in data bases.  

Level 3 – a Intranet portal allowing the monitoring of the consumption reports

ALRO – Online monitoring system for energy consumptions (1)

The electrical energy supply contracts impose

ranging within the electrical energy hourly

consumption for VIMETCO group.

The report is real time updated so that through

the control of the consumptions it can be

achieved the ranging within the alocated band.

At the same time, based on the production mix,

every unit elaborates the hourly consumptions

for the next day, which are then integrated into

the forecast for the Group consumptions.

A common dispatch center is operating in order

to take over the differences between the

energy assigned and those consumed and to

share it out to the other companies of the

Group, according their demands and

necessities at that moment. Thus, ALRO

succeeds to frame into the power resources

contracted.

1. Monitoring of the hourly consumption to range within the energy supply contract
Ora

yellow forecast
Forecast Masurata Forecast Masurata Forecast Masurata Calculata Forecast Masurata Calculata red >2%

1.00 329.6 330.27 7.54 6.19 9.96 10.02 10.03 347.97 347.51 347.69 pink  > 1%

2.00 328.1 329.32 7.53 5.38 10.28 10.27 10.28 346.75 345.96 346.14 green
in band of 

1%
3.00 328.9 329.90 6.69 5.17 10.28 10.30 10.31 346.72 346.48 346.66 blue < %1
4.00 328.8 329.84 6.86 5.98 10.28 10.39 10.40 346.78 347.27 347.45 cyan < %2
5.00 328.7 330.04 6.87 5.85 10.28 10.32 10.33 346.70 347.23 347.41

6.00 328.8 329.64 6.84 5.54 10.28 10.39 10.40 346.76 346.60 346.78

7.00 328.9 328.48 6.73 5.01 10.28 10.44 10.45 346.68 344.88 345.05

8.00 329.4 329.37 7.42 5.38 9.03 10.86 10.87 346.57 346.73 346.91

9.00 328.3 331.37 7.36 5.66 10.28 10.82 10.83 346.64 348.98 349.16

10.00 329.3 330.04 6.33 5.06 10.28 10.61 10.62 346.61 346.79 346.97

11.00 329.3 329.56 6.37 4.85 10.28 10.68 10.69 346.65 346.14 346.32

12.00 328.4 328.91 5.82 4.06 11.78 11.01 11.02 346.59 345.08 345.26

13.00 327.6 16.56 7.26 1.36 11.08 0.73 0.73 346.64 17.65 17.76

13.00 327.6 331.18 7.26 5.06 11.08 11.00 11.01 346.64 347.62 347.80

14.00 328.4 0.00 7.24 0 10.28 0.00 0.00 346.63 0.00 0.00

15.00 323.1 0.00 7.15 0 15.78 0.00 0.00 346.63 0.00 0.00

16.00 323.7 0.00 7.89 0 14.28 0.00 0.00 346.56 0.00 0.00

17.00 328 0.00 7.63 0 10.28 0.00 0.00 346.61 0.00 0.00

18.00 328.1 0.00 7.55 0 10.28 0.00 0.00 346.62 0.00 0.00

19.00 326.8 0.00 8.86 0 10.28 0.00 0.00 346.65 0.00 0.00

20.00 328.1 0.00 7.55 0 10.28 0.00 0.00 346.66 0.00 0.00

21.00 326.9 0.00 8.72 0 10.28 0.00 0.00 346.61 0.00 0.00

22.00 328.1 0.00 7.64 0 10.28 0.00 0.00 346.61 0.00 0.00

23.00 328 0.00 7.65 0 10.28 0.00 0.00 346.64 0.00 0.00

24.00 328.7 0.00 6.91 0 10.28 0.00 0.00 346.59 0.00 0.00

T 7872 3,973.28 174.3 65.49 256.90 126.84 126.97 8,320.90 4,177.32 4,179.56

Legend
Eact Eact Eact

ALPROM EXT(+) ALUM EXT(+) VIMETCO( )
Eact

ALRO EXT(+)
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2. Minimizing the costs related to the reactive energy

ALRO – Online monitoring system for energy consumptions (2)

As it can be observed, the 

reactive energy consumption is 

very small and the power factor 

is neutral.

This allows ALRO to avoid the 

payments for reactive energy 

consumptions, according 

Romanian regulations. For 

achieving this goal, outside of 

the setting up of a performant 

monitoring system, it were took 

other technical measures 

(installation of capacitor groups 

on the electrical high power 

transformers as well as on 

those of  medium and low 

power).  

Ora
ALRO 

EXT(+)

ALPROM 

EXT(+)
Ereact Ereact

Masurata Masurata Masurata Calculata Masurata Calculata

1 133.13 3.27 3.13 3.13 139.53 142.81

2 130.64 2.65 2.95 2.95 136.24 139.5

3 130.68 2.06 3 3 135.74 139.01

4 131.66 2.14 3.06 3.06 136.86 140.12

5 132.49 2.21 2.96 2.96 137.66 140.92

6 130.33 1.82 3.07 3.07 135.21 138.46

7 129.72 1.61 3.35 3.35 134.68 137.9

8 129.01 1.89 3.19 3.19 134.09 137.38

9 129.3 2.14 3.24 3.24 134.68 138.05

10 128.4 2.05 3.27 3.27 133.72 137.09

11 130.68 2.03 3.27 3.27 135.98 139.32

12 131.5 1.05 3.12 3.12 135.67 138.95

13 50.55 0.8 1.65 1.65 53 54.08

13 50.55 0.8 1.65 1.65 53 54.08

14 0 0 0 0 0 0

15 0 0 0 0 0 0

16 0 0 0 0 0 0

17 0 0 0 0 0 0

18 0 0 0 0 0 0

19 0 0 0 0 0 0

20 0 0 0 0 0 0

21 0 0 0 0 0 0

22 0 0 0 0 0 0

23 0 0 0 0 0 0

24 0 0 0 0 0 0

T 1618.09 25.72 39.26 39.26 1683.07 1723.59

ALUM EXT(+) VIMETCO( )

Ereact Ereact
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3. The energetic dispatcher’s office has real time access to the operating parameters of the high 

voltage electrical stations 

A medium hourly values report is 

released, being monitored the 

voltages, currents, power and 

AC factors for each rectifying 

group from electrolysis lines and 

internal services as well as the 

voltage, currents and DC power  

for the electrolysis pot rooms. 

Particularly it is monitored the 

rectifying efficiency (DC/AC)

ALRO – Online monitoring system for energy consumptions (3)

SECTIA DE LA PANA LA GRUP CNT_CA PA[MW] PR[MVAR] FP[%] EA[MWH] EAF[MWH] ER[MVARH] CNT_CC IH[KA] UH[V] E[MWH] CC/CA[%]

400 13:15:02 31.33 13.04 0.92 415.6 752.75 172.99

401 13:15:01 30.12 12.32 0.92 399.58 723.75 163.48

402 13:15:01 28.38 11.23 0.93 376.31 681.6 148.87

403 13:15:02 33.08 13.29 0.93 438.69 794.57 176.21

Total 122.91 49.88 33.2 1630.18 2952.68 661.55 1059.2 122.58

500 13:14:47 32.68 11.82 0.94 433.32 785.1 156.78

501 13:14:47 30.61 12.47 0.92 405.85 735.32 165.31

502 13:14:47 30.63 13.35 0.92 406.18 735.92 177

503 13:14:47 32.2 13.76 0.92 427 773.64 182.51

Total 126.13 51.41 34.11 1672.35 3029.99 681.6 1084.2 125.51

610 13:16:15 14.73 7.06 0.9 195.31 353.21 93.58

611 13:16:15 14.91 7.51 0.89 197.69 357.52 99.64

612 13:16:15 14.76 7.47 0.89 195.72 353.96 99.1

613 13:16:15 14.87 7.62 0.89 197.26 356.74 101.12

Total 59.26 29.66 16.6 785.98 1421.43 393.44 497.44 57.56

620 00:00:00 0 0 0 0 0 0

621 00:00:00 0 0 0 0 0 0

622 00:00:00 0 0 0 0 0 0

623 00:00:00 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0

Electroliza 308.3 130.95 7404.1

700 13:16:01 2.12 -4.86 0.4 28.11 50.85 -64.44

701 13:13:42 2.66 1.52 0.87 35.22 63.9 20.18

702 13:12:11 7.11 -1.74 0.96 94.32 171.45 -23.1

703 13:13:32 6.39 3.31 0.88 84.66 153.63 43.83

Total 18.27 -1.78 5.87 242.31 439.83 -23.53 0 0

Tot. gen. 326.58 129.17 4330.82 7843.93

0

0
0 0

0

0
0 0

Cons. aux.
25.09.19 

00:00:14
25.09.19 13:16:00 00:00:00 0

0

57.56

97.13
0 0

S5 H10
01.01.05 

00:00:00
01.01.05 00:00:00 00:00:00 0

0

61.82

99.51
550.15 63.69

S5 H9
25.09.19 

00:00:00
25.09.19 13:16:00 13:16:15 115.7

497.44

59.72

99.73
543.21 62.87

S4
25.09.19 

00:00:14
25.09.19 13:16:00 13:15:01 115.8

534.06

S3
25.09.19 

00:00:00
25.09.19 13:16:00 13:15:01 115.7

516.02
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ALRO – Online monitoring system for energy consumptions (4)

4. Framing in  the specific established consumption  for  products and production sectors

▪ The system allow, based on the figures gathered from various internal applications, to provide the 

daily figures regarding the specific consumptions for various products (aluminum electrolytic, slabs, 

billets, wire, green anodes, baked anodes, and so on), and also for each sector or activity.

▪ The results are compared with the specific norms of consumptions and the balance is displayed.

▪ Based on these results, the management are able to analyze and to intervene, in order to apply 

correction actions.

▪ All those above are valid both for energy consumptions and natural gas consumptions as well.
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ALRO’s Predictive Maintenance System, a way to optimize the energy 

consumptions

One of the modalities of efficient use of energy resources, has been identified as the proper functioning of 

own equipment, at the parameters designed and in continuous regime, elimination of accidental stops and 

optimization of preventive maintenance programs.

In this regard, we have implemented a system of Predictive Maintenance, as follows:

- ALRO starts a Partnership with SKF Romania in 2009, as advisor during this process 

- We used SKF’s Asset Efficiency Optimization (AEO) model – to get a clear picture of our position and 

the way we should move to.

- We run the short SKF Assessment – named Client Needs Analysis (CNA) – Asset Management, in 

order to get a rough picture of our gaps, compared with the average / best in class of competitors in 

our industrial segment.

- At the same time, we start the CMMS implementation (SAP-PM), with common actions in the pilot 

Predictive Maintenance Program (PdM).

- A strong technical base was acquired consisting of equipment and software for measuring, storing and 

analyzing vibrations parameters, thermography, oil quality analysis.
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✓ From the "arsenal" used are various devices for data collection and 

software for processing and interpreting results.

✓ The application of the predictive maintenance techniques allows the 

anticipation and prevention of the occurrence of the accidental 

malfunctions, the estimation of the time until the entry into the critical area 

of some functional parameters, the flexibility of the preventive maintenance 

activities and their unfolding at the optimal time and level, as well as the 

efficient use of the energy resources through the correct functioning. of 

equipment.

✓ Modern methods are used to monitor the technical state of the machines by recording, processing, 

interpreting and storing specific parameters (enveloped acceleration, vibration speed, noise level, 

temperature of areas or subassemblies, quality of hydraulic, transmission or lubricating oils, etc.).

✓ It is based on monitoring the state of the equipment by specific 

techniques (vibrations, thermography, oil analysis, visual inspections, 

etc.) in order to anticipate the occurrence of accidental malfunctions 

and to establish the maintenance need.

Predictive Maintenance System - the main features
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Thermography - RECTIFIERS - PT7 station
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RECTIFIERS - Electrical connections in the PT13 station
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Thermographic Image Analysis - Holding and Alloying Furnaces

Checking the status of the furnaces for holding and 

alloying liquid metal
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Thermography of the electrical distribution lines 

Analysis from the transformer stations to the last connected equipment
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Smelter – the electrolysis pot
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Smelter – the ladle for extracting the liquid metal
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Thermographic 

bearings analysis for 

completing / validating 

vibration diagnosis v. 

@PtAnalist

Thermographic analysis 

completing visual 

inspection - status of 

hydraulic route 

components

Thermographic analysis of 

electrolysis pots for technological 

control process at Smelter Factory

Various examples of the use of thermographic analysis by the reliability engineers

Thermographic analysis of electronic 

components:
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Vibrations Analysis 
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Achievements and Conclusions

● ALRO built up and developed an own active monitoring system of consumptions, which allowed a better 

control of all resources. Comparing with 2010, the energy consumptions was significantly improved, as 

follow: 

- the current efficiency has improved between 2010 - 2016 from 94% to 96%, 

- energy consumption has gone down from 14.1MWh/t to 13.28 MWh/t, 

- the specific natural gas consumption  has also gone down with 10.6% (in terms of m3/t Al cast), 

- the specific industrial water consumption decreased with 71% and compressed air with 32%. 

● As supplier for automotive and aircraft industry ALRO, oriented its downstream production toward very high 

value added products and high reliability and efficiency of the assets and processes. In this respect, 

between other achievements, it was consolidated a strong and modern set of devices for predictive 

technical investigations for the condition of the equipment, which leaded to the increase the assets 

condition and improvements and evolutions into the culture of our organization.

- Improvement our operation KPI’s :

- OEE – over 80% for all production lines, Availability  over 90% for critical equipment

- The specific maintenance cost decreases with 22%, asset knowledge – in order to predict behavior

- Cultural switch from firefighting to promoting and innovating

- Responsibility – people taking care of their own assets

- ALRO have succeed to set up one of the most competitive PdM system in Romania and holds a 

significant base of specific devices and software

● The achievements so far, the database containing the evolution of the assets operation allow us to 

approach the next steps of maintenance policy (moving towards the proactive maintenance).
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