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V&M 

The VALLOUREC & 
MANNESMANN 
TUBES (V & M 
TUBES) Group is a 
top global player in 
the competitive 
market of seamless 
steel tubes 
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V&M Location

V&M plants are located in France, Germany, United States 
and Brazil.

V & M do BRASIL's steel plant is located in Belo Horizonte 
(Brazil), occupying an area of 3 million square meters. 

Belo Horizonte

V&M do BRASIL

• The plant has enough capacity to produce 500 thousand tons 
of seamless steel tubes annually.

• It is one of the most modern and best equipped industrial 
units of its kind in the world. 

• V & M do BRASIL has a 95% share of the Brazilian market 
for seamless steel tubes. 

• In addition to the steel plant, V&M do BRASIL also owns two 
subsidiary companies that supply the raw materials required 
by the steel-making process (charcoal and iron ore). 
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V&M Products and Services

V&M supplies both domestic and foreign markets, with 
exports bound to North America, Latin America, Middle 
East, Africa, Asia and Oceania.

The seamless steel tubes 
manufactured by V & M do 
BRASIL are supplied to many 
sectors, such as Oil & Gas, 
Automotive, industrial and 
civil construction.

Temper (austenitization) furnace
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Temperature Control zones

General characteristics

• Austenitization Furnace for petroliferous tubes. Capacity: 
100 tubes/hour. 

• Transportation system of the walking-beams type with 
capacity for 51 tubes.

• Burners of the High-Low-Off type fed by Natural Gas.
• Satisfactory instrumentation and no relevant constructive 

problems.
• For each tube that is produced, it is required:

• Minimum superficial temperature: 860ºC (1580 F);
• Maximum temperature around 860ºC (1580 F) to avoid the 

deformation of the tubes;
• Thermic homogeneity throughout the tube.
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Steps of the optimization job

• Initial diagnosis using information provided by the operators and 
performance assessments calculated by PlantTriage;

• Identification of the main opportunities for improvements;

• Control strategy review and adjustment of the temperature 
controllers; 

• Analysis of the results: 
• Comparison of the behavior of the furnace control system before and 

after the interventions
• Measurement of the gains

• Continuos monitoring the improvements by using PlantTriage

Control performance
• Heating temperature loops saturated

• High variability in the soaking zone temperature
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Oscillations not relevant
The only oscillation period detected (around 114 sec) is caused by the 

burners’ ignition cycle and is not relevant.

Main issues: 
Coupling between the Heating and 
Soaking zones

Influence of the 
Soaking zone in 
the Heating

Influence of the 
Heating in the 
Soaking zone

2) Disturbance in the soaking zone temperature

1) Increase of the burners’ 
power in the heating zone

3) Reduction of the burners’ 
power in the soaking zone

1) Step in the burners’ 
power in the soaking zone

2) Disturbance in the 
temperature of the 
heating zone
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Main issues:
Unbalance in the power distribution

Furnace operating by the heating zone Furnace operating by the soaking zone

Main issues:
Slow control loops’ response

Time for recovery from load 
upsets is greater than 1 hour



8/7/09

8

Main issues:
Frequent operators’ interventions
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Opportunities for improvement

What is the balance for? Why would the operators interfere?
• The heating and soaking processes require a good temperature 

control as well as a homogeneous distribution of the power 
provided by the burners.

• Due to the aforementioned problems, the operators had to 
interfere to control the burners and loops manually.

Irregular profile 
increases the risk of 
wasting products.
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Summary of the scenery found

Although there are no oscillations 
in the furnace, the control loops’ 
responses are slow.

Furnace in semi-automatic mode: 
Disturbances are caused mainly 
by operators’ interventions

Strong interaction between the 
heating and soaking zones 
makes the individual operation 
of each zone more difficult.
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Temperature loops’ tuning
Modeling test

Open loop modeling test
(double pulse)
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Temperature loops’ tuning 
Simulation and validation

The loops’ response time 
was reduced from 55 
minutes to 15 minutes!

Old
New

Time for recovery from load 
upsets: 15 minutes

Number of tubes in the furnace

Improvement in the temperature control
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Temperature control after changes

Temperature control before changes
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New control strategy

A new control strategy was designed to meet the following 
requisites:
• The zones are coupled. They cannot work independently as they are in 

front of each other; 
• The temperature control of the soaking zones should be prioritized 

over the heating ones;
• The burners of the soaking zone should operate over a low limit for the 

power;
• The heating setpoint must differ from the soaking one by a constant 

value.

It was established that the heating loops’ burners should be 
partially slaves of the soaking loops. In other words, the 
soaking zone controllers command not only their own 
burners, but also part of the heating zone burners’ power.

Change in the control strategy

Heating 
“feedforward”

Controller output

Note: The same 
strategy is similarly 
applied to the other 

furnace zones
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Results: operation of the furnace
with better power distribution

BEFORE AFTER
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Results: operation of the furnace after 
the modifications

AFTER
Operation of the furnace 

without interventions!

BEFORE
Several setpoint changes in a 

single day!
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Results:
Global performance of the furnace

Loops’ tuning

Change in the control 
strategy

Results:
Internal furnace temperature
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Results: Temperature measured 
by the optical pyrometer

870

875

880

885

890

895

900

905

910

915

920

20
05

20
05

20
05

20
05

20
05

20
05

20
05

20
05

20
05

20
05

20
06

20
06

20
06

20
06

20
06

20
06

20
06

20
06

20
06

20
06

20
06

SP

PV Médio

PV Max

PV Min

)�*�+*�,,- ,�*,.*�,,/

(
 ��
 # �
�

�	���	
���	�����	��	���	���
������	��	����
	������	 ����	��	
�������

Relationship between the tubes’ 
temperature and the soaking setpoint 
(before)

Operation of the furnace before the modifications
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Relationship between the tubes’ 
temperature and the soaking setpoint 
(after)

Operation of the furnace after the modifications

Benefits: possibility of reducing the 
Natural Gas consumption

Before the optimization

Natural Gas consumption

*Illustrative data

After the optimization

Minimum temperature
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Additional benefits

Product quality improvement : improvements in the power 
distribution inside the furnace and in the temperature control 
increase the uniformity of the tubes’ thermal profile in 
addition to decreasing the material re-processing rate.

Support to Expert Systems : A well-adjusted regulatory control 
system operating in completely automatic mode is of great 
importance to the implementation of Expert Systems. 

Easy operation : when the furnace operates in automatic mode, 
there is no need for frequent interventions. Hence, the 
operators have more time to handle other important issues. 

Benefits of the use of loop diagnosis and 
tuning software

Availability of metrics for the initial diagnosis of the furnace

Agility in the PID adjustments

Quantification of the improvements

Maintenance of the achieved improvements through online 
monitoring
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Conclusions

During this job, the main operational problems of this 
furnace were solved by solely adjusting its control system;

As a result, the variability of the soaking temperature control 
was reduced to one third of its previous value (from 6ºC to 
2ºC, i.e., from 4.8 F to 1.6 F). This reduction allowed the 
furnace to operate with lower temperature setpoints, thus 
saving fuel;

The furnace switched from a semi-automatic to an automatic 
operation mode. Therefore, the operators have more time 
to handle other important process issues.

bernardo.torres@atan.com.brbernardo.torres@atan.com.br
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