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Description

BACKGROUND OF THE INVENTION

[0001] The invention relates to the field of rolling mills,
in particular reducing metallurgical property transition in
inline heat treatment for long rolling products, and in par-
ticular to a temperature control system and to a method
of configuring a temperature control system used for
cooling a rolling mill product.

[0002] Document US 4 932 232 A discloses a spray
header for cooling a strip or a roll in a rolling mill, the
spray header comprising plural spray nozzles, each
spray nozzle being provided with a flow control valve cou-
pled to the spray header. A main supply line controlled
by a shut-off valve delivers water to the spray header.
The flow control valves of the spray nozzles are operated
by a computer.

[0003] Prior to 1980 the system had a very crude tem-
perature control which relied heavily on operators to
make adjustments when temperature set point changes
where required. The pressures where then fixed for the
rolling process and did not adaptto the change in process
conditions (furnace exit temperature, change in product
dimension, water temperature etc.). The current system,
in use since the mid-1980s, uses an operator defined
recipe system and is able to automate the cooling proc-
ess by obtaining information from the zone finishing py-
rometer and provide small incremental changes to the
modulating valve as processing conditions change over
time.

[0004] A typical mill has fix speed centrifugal water
pumps at the water treatment facility. These pumps are
often very large and provide the total flow for all of the
equipment of the entire rod/ bar mill at a relatively low
pressure (~2 bar). Often the mill reheat furnace is on its
own supply, since any reduction in the required pres-
sure/flow could be catastrophic to this area. The large
pump is often followed by a series of smaller booster
pumpstoincrease the pressure depending on equipment
design. Typical pressures are 6.0, 8.0, 10.5and 14.0 bar:
The 6.0 bar is used for rod mill water box, roughing mill
roll cooling, and most other equipment. 8.0 bar is used
for the high speed rolling equipment that uses tungsten
carbide rolls and for processing rod quenched and tem-
pered rebar. 10.5 bar is used for cooling bar mill plain
round products using the bar mill water boxes. Finally
14.0baris used for quenched and tempered bar mill rebar
product. The pressures are oversized to account for pres-
sure losses in piping and valves used to achieve target
processing conditions.

[0005] A ’Cooling Zone' is a section of the mill to cool
the product to a desired metallurgical set point before
additional processing or finishing equipment. For each
zone there is an exit pyrometer in which the operator
defines the set point temperature. Standard rod mill cool-
ing model has three (3) cooling zones. One before the
No-Twist Mill (PreNTM), one after the No-Twist Mill (Post-
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NTM) and one after the Reducing Sizing Mill (PostRSM).
Each zone has a Pressure Reducing Valve (PRV)to help
balance the required supply pressure for the zone. The
zone pressure target is determined by the operator to
achieve water box set point targets within the operating
range of the valves (20 - 80% of full open position). A
pressure transmitter, located directly after the PRV,
sends a signal to the PLC where a ‘Pressure Loop’ pro-
graminforms the valve to adjust and maintain the desired
pressure.

[0006] Each zone typically consists of one (1) to four
(4) water boxes. Each rod mill waterbox is either 4.7 or
6.1 m long. The quantity and length of the water boxes
are defined by the mills worst case processing conditions
and the amount of quench time and equalization (relax-
ation) required to achieve the metallurgical defined set
points. Design variables include: mill tonnage rate, max
mill speed, grade set point temperature, furnace exit tem-
perature, and number of stands. The worst case is a sin-
gle finish dimension being processed at the fastest ton-
nage rate with the longest cooling requirement. All other
cases require less water contact time. This equates to
less cooling length since each product speed is roughly
fixed. The rod mill cooling nozzle typical design pressure
is 2.0 bar.

[0007] When the water pressure is less than a mini-
mum pressure (~0.5 bar); the product cooling is not ef-
fective in penetrating the steam jacket (created by the
Leidenfrost effect) and cooling the product. When the
pressure is too high (~3.0 bar) the product surface is
over-quenched and an undesirable allotrope of steel
called martensite can form. In the case of the quenched
and tempered process in rod mills, a minimum water
pressure of 5.0 bar is the design parameter to create
martensite on the surface of the finished rod product. Bar
mill cooling nozzles are of a different design and require
a high pressure to overcome its significant pressure loss.
The bar mill set point pressures for plain carbon and
quenched and tempered are 7.0 and 12.0 bar respec-
tively.

[0008] Since the finished product is made from billets,
the batch process is consistently rethreaded for each bil-
let. The front end, and in some cases tail end, must be
hot to prevent the product from cobbling and achieve
proper laying pattern onto the cooling conveyor correctly.
This threading length is called the ’hot length’ since it is
roughly the same temperature as the furnace exit billet
temperature. To keep the ’hot length’ at elevated tem-
peratures, the water boxes are turned off as the head
passes though. The time between the finish of the pre-
vious product and the start of the next (billet gap) can be
as short as 2 seconds. In order to divert the water flow
away from the product quickly, a 3-Way Divert Valve is
used. After the hot length passes, the 3-Way Divert Valve
is then shifted quickly to redirect water to the product.
[0009] The ’hot length’ distance is an operator input
value in the ETCS and is determined by: product cross
sectional dimension, and distances between controlling
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equipment. Once the water is directed to the product, a
period of time occurs for the water to reach the set point
pressure/ flow. This period of time is called the 'transition
length’ where final metallurgical properties have not yet
been achieved.

[0010] The transition length is cooler than the ’hot
length’ and typically looks the same temperature as the
set point temperature of the finished product. The pre-
dominate method to determine the transition length is to
cut several tensile strength samples and record the ten-
sile strength as it reaches the set point value. Transition
of scale thickness can also be an indicator of where the
transition length begins and ends. Depending on end us-
er's quality expectations; most mills must trim the ’hot’
and ’transition length’ to give the end user customer the
desired product

SUMMARY OF THE INVENTION

[0011] According to one aspect of the invention, there
is provided a temperature control system used for cooling
a rolling mill product according to claim 1.

[0012] According to another aspect of the invention,
there is provided a method of configuring a temperature
control system used for cooling a rolling mill product ac-
cording to claim 5.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

FIG. 1 is a schematic diagram illustrating the inven-
tive temperature control system used in accordance
with the invention;

FIG. 2 is a graph illustrating the performance of a
fixed speed centrifugal pump used in accordance
with the invention;

FIG. 3 is a graph illustrating the performance of a
zone pressure reducing valve (PRV) used in accord-
ance with the invention;

FIG. 4 is a graph illustrating the performance of a
Variable Frequency Drive (VFD) pump used in ac-
cordance with the invention;

FIG. 5is a graph illustrating the activation response
of multiple isolation valves used in accordance with
the invention;

FIG. 6 is a graph illustrating the second response of
aRoss Dale CX Valve using 4.1 bar pilot air pressure
and no downstream resistance;

FIG. 7 is a graph illustrating the second response of
a ASCO 8290 With 90 mm Operator 4.1 bar pilot air
pressure and 17.5 mm cooling nozzle downstream
resistance; and

FIG. 8isagraphillustrating afixed speed pump using
a downstream control valve.
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DETAILED DESCRIPTION OF THE INVENTION

[0014] The invention involves a system that increases
front end uniformity of metallurgical properties and scale
control for inline heat treatment of long rolling products
by moving isolation valves closer to the cooling operation.
Isolation valves are mounted to the waterbox or within
close proximity of the cooling nozzle. Each isolation valve
is associated with a single cooling nozzle. This offers a
more discrete control of cooling length which willincrease
cooling efficiency. The isolation valve is able to open and
close full stroke in less than a second which minimizes
the time required for the cooling nozzle to achieve set
point pressure. A pressure reducing valve is incorporated
to alleviate supply pressure differentials due to operation
of other cooling zones or equipment. A variable frequen-
cy drive pump is able to adjust the supply pressure to
meet the set point temperature in order to achieve target
temperature for single and / or multiple zones.

[0015] FIG. 1 is a schematic diagram illustrating the
inventive temperature control system 2 used in accord-
ance with the invention. Valve reaction time is improved
by reducing the distance of the current location of 3-Way
Divert Valve (~3 m) from the process. The new isolation
valve 4 is to be located on the outside of each water box
6 (<0.5 m) that corresponds to a number of nozzles. This
reduction in distance improves the acceleration of water
pressure to reach steady state at the cooling nozzle by
approximately 1 second; for an average mean ring diam-
eter of 1060 mm this equates to ~36 Rings at 120 M/s.
Each zone 1, 2, and 3 includes their respective water
boxes 6.

[0016] The isolation valve 4 response, from fully closed
to fully open (~290 ms), matches closely to the guaran-
teed of the modified Fisher 3-Way Divert Valve (~300
ms) used in the prior art. This is possible since the size
of the 2" isolation valve is significantly smaller than the
4 to 8" Fisher 3-Way Divert Valve. Since the isolation
valve’s 4 maximum dimension is 2"; it can only effectively
process water suitable enough for one cooling nozzle.
This means that there can only be one (1) secondary
valve for each cooling nozzle. This greatly increases
process control by giving the ability to uniformly predict
how much pressure/flow is changed when a valve is ac-
tuated.

[0017] When the isolation valve 4 is closed the water
pressure will be slightly higher than the required cooling
set point. This increase in water pressure will change
depending on the set point pressure. It has been ob-
served that for 2.0 bar set point; the increased change
in pressure is ~0.5 bar.

[0018] Since the water is no longer being diverted, the
process will now stop the flow ('dead head’) rather than
divert the flow. When the downstream valves offer more
resistance; the pressure after the pump willincrease. Us-
ing a fixed speed pump, the pressure can only be in-
creased by a factory determined set tolerance before the
shut-off pressure is reached, as shown in FIG. 2. Once
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this upper limit has been obtained the pump must shut
down or divert some flow to prevent damage to the pump.
In order to keep the process running an Automatic Re-
circulation Control valve 14 is installed.

[0019] With a Variable Frequency Drive (VFD) pump
8, the process can continue to run for short periods of
time while the systemis dead headed to protect the water
pumps from electrical/mechanical overload. Utilizing a
VFD pump 8 reduces waste by only providing the pres-
sure required; rather than having a fixed speed booster
pump designed only for the worst case scenario water
pressures and flows. The VFD 8 pumps provide the roll-
ing mill with better energy efficiency and reduced water
consumption thatrequires filtration and cooling. The VFD
8 pumps also provide better set point pressure stability.
An Armstrong VFD Pump, as shown in FIG. 4 offers better
control of water pressure for the same degree of change
in process variable compared to the pressure reducing
valve (PRV), as shown in FIG. 3.

[0020] For typical rod mill systems: only a single VFD
pump per strand is needed. Having separate supply
pumps allows each strand to run independent of each
other’s processing conditions. Installing a standby pump
is recommended to maintain production capability.
[0021] By removing the standard 3-Way Divert Valve
and utilizing the VFD pump 8; the Back Pressure Valve
(BPV) and its control loop is no longer required. This re-
duces the complexity of the system by delivering the re-
quired set point pressure without additional controls.
[0022] By treating an entire zone 1,2, and 3 as a single
water box, only one pressure set point (initial set point
2.0 bar) is needed. This eliminates the requirement for
modulating valves at each water box and their corre-
sponding flow transmitters and flow loops. The overall
recipe and ETCS system will only require: number of
cooling nozzles per zone, zone pressure set point (with
corresponding position of the zone pressure reducing
valve (PRV) 12), and the strand’s pressure set point (with
corresponding torque of VFD Pump 8).

[0023] The zone PRVs 12 modulate the pressure as
rolling condition parameters change based on zone entry
and finishing temperatures. The zone entry temperature
can help predict what is required while the zone exit py-
rometer can fine tune the required finish temperature.
Since the process needs to maintain the pressure be-
tween a range (0.5 and 3.0 bar for rod mills) a pressure
transmitter is needed for each zone. In the event the wa-
ter pressure falls below the required minimum for the
zone the isolation valve will close to consolidate the cool-
ing toward the finishing end of the zone.

[0024] The zone PRVs 12 are used to set the water
pressure for the zones 1, 2, and 3. Each zone 1, 2, or 3
is able to have different set points depending on process-
ing conditions. It is critical that the supply pressure for
each zone is maintained so that the process has the cor-
rect pressure set points for each zone.

[0025] The pressure transmitters 10 offer <1 millisec-
ond response time which is much faster than the 145
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millisecond response rate of the Rosemount 2088. How-
ever, the accuracy of the pressure 10 is <+/- 0.17 bar
typical (+/- 0.34 bar max) a comparison to the standard
Rosemount 2088 (+/- 0.14 bar) transmitter must be fur-
ther evaluated. The Rosemount 2088 transmitter re-
quires an expensive HART 475 communicator to set the
device. The accuracy should be sufficient enough for the
process. By focusing the modulation control to be based
on temperature with a pressure reference the overall cost
of the system can be drastically reduced. The expensive
flowmeter with HART 475 communicator is no longer re-
quired.

[0026] Several types of valves were tested in order to
find the bestfit for the invention. FIG. 5 shows the existing
3-Way Divert Valve response rate against the two (2)
leading contenders. In total six (6) valves were evaluated.
Data points have been averaged to show comparative
response rate to each other Actual data displays an over-
shoot and recovery before reaching steady state pres-
sure. A key difference in response time is the location of
the valves. In this test; the ASCO and Ross Dale CX
isolation valves are located close to the process where
as the Fisher 3-Way Divert Valve is located 8 m away.
When the valves are closer to the operation the response
is improved.

[0027] Fisher 3-Way Divert Valve claims to have 0.300
second actuation time. Through testing it was found that
the valve does actuate within the 0.300 seconds howev-
er; the response rate to achieve steady state pressure is
significantly longer than initially expected. Due to the dis-
tance of the pipe length (7.7 m) and increased resistance
of altitude (2.3 m) the response rate is delayed signifi-
cantly. In the test setup 1.3 seconds was required to
achieve design pressure (2.0 bar).

[0028] Ross Dale CX valve claimed to have 0.014 sec-
ond response rate. Although some testing proved this to
be true the valve can only operate if the pilot air supply
is higher than the working pressure of the medium. There-
fore for 2.0 bar water operating conditions the typical de-
sign of 4.1 bar of air is sufficient. However, as the con-
ditions change and higher water pressures are required,
the 4.1 bar air pressure is not strong enough to consist-
ently close the valve. After cycle testing, half year
(~250,000) cycles, the response rate was diminished and
the seals needed to be replaced. In FIG. 6, the down-
stream outlet is connected to a globe valve which is fully
open. When the valve is open (between seconds 10.25
and 12.5 seconds) the inlet to the valve pressure drops
~3.5 bar and outlet pressure after the valve is ~3 bar.
When the valve closes the inlet pressure increases and
the outlet pressure never completely drops to 0 bar. At
4.1 bar pilot air supply, there is insufficient air pressure
to close the valve.

[0029] This valve is an industrial valve used in paper
mill applications to process thick slurries. It has a piston,
90 mm operator, which creates a positive seal when
closed. The valve is available in fail open or fail closed
default positions. The valve requires an externally mount-
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ed actuator; the ASCO 8317 was selected for its fast
response rate and high flow coefficient value. The actu-
ator is operated by a 24 Volt DC electrical supply and 4.1
bar instrument air supply, which is typical of rolling mill
conditions. The valve data sheet claims to have 0.290
second response rate. Throughout testing this appeared
to be consistently true even after cycle 500,000 cycles
(1 year of typical production). Technical professionals at
ASCO have claimed that this valve should be able to
operate 1 million cycles without maintenance. The stand-
ard design of 4.1 bar of pilot air pressure is sufficient to
close the valve to the guaranteed 6.2 bar incoming water
pressure. Higher operating water pressures of 8.0 bar
have been observed and the valve continues to perform
as designed. In FIG. 7, the downstream outlet is connect-
ed to a 17.5 mm bore cooling nozzle. When the valve is
open (between seconds 9 and 11.25 seconds) the inlet
to the valve pressure drops ~1.5 bar and outlet pressure
after the valve is ~5.6 bar, when the valve closes the inlet
pressure increases and the outlet pressure drops to 0
bar at 4.1 bar pilot air supply, the valve is able to close
[0030] With a fixed speed pump, as the downstream
control valve begins to close to decrease product cooling;
the water pressure begins to increase as the total water
requirement is reduced. In FIG. 8, the pressure starting
at operation point 1 (Op.1) increases to operation point
(Op.2) as the downstream water requirement is reduced.
The motor power remains relatively constant and the flow
decreases.

[0031] The VFD Pump 8is used to control torque when
flow change is required while maintaining stable supply
pressure. Pump selection discussed in this report only
account for variable head. When the static head speed
is reduced to a point where the flow is 0 LPM; the system
pressure is equal to static head pressure. The static head
pressure will vary depending on piping and elevation.
[0032] The VFD Pump 8 selected allows the process
to deadhead for short period of time (<30 seconds) with-
out increasing pressure. When the system must dead-
head for more than 30 seconds the pump can shut off.
In figure 10, the flow decreases with the change in speed
from point A to point B. Due to affinity laws: motor speed
is proportional to the cube root of the motor power. There-
fore the power consumption decreases with decreasing
flow demand.

[0033] By installing a pressure transmitter 10 down-
stream of the pump 8 and relaying information back to
the drive, constant pressure can be maintained while the
flow is decreasing. Through extensive testing of flow
characteristics of the cooling nozzles the pressure vs flow
relationship for various bore sizes has been defined. Us-
ing this data as the pump system curve; electrical and
automation can map the required speed (or torque) to
meet the E&A process set point.

[0034] In order to optimize pump selection, the Best
Efficiency Point (BEP) is used. The BEP is a point on the
pump curve where the efficiency is the highest. At this
point, the impeller is subjected to minimum radial force
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promoting a smooth operation with low vibration and
noise. When the flow conditions change the efficiency is
degraded for that pump. Armstrong double volute pump
with VFD is selected increase process capabilities as flow
requirements change.

[0035] The invention improves acceleration of water
pressure to reach steady state conditions to minimize
transition length and achieve desired metallurgical prop-
erties of the final product. First, the invention replaces
the large and expensive 3- Way Divert Valves with sev-
eral smaller isolation valves close to the rolling process.
By strategically placing the isolation valves closer to the
cooling process, the lag time to achieve desired set point
temperatures has been decreased significantly. Further-
more, the supply pumps must be variable frequency driv-
eninordertoaccommodate the ’dead heading’ and main-
tain pressure set points with increased accuracy.
[0036] Although the presentinvention has been shown
and described with respect to several preferred embod-
iments thereof, various changes, omissions and addi-
tions to the form and detail thereof, may be made therein,
without departing from the scope of the invention as de-
fined by the appended claims.

Claims

1. A temperature control system (2) used for cooling a
rolling mill product comprising:

- aplurality of isolation valves (4) that are directly
coupled to one or more water boxes (6);

wherein the isolation valves (4) are located
on the outside of the one or more water box-
es (6) to reduce the time required to build
up pressure for cooling and reducing the
metallurgical property transition length of
the rolling mill product,

wherein the one or more water boxes (6)
comprise a plurality of cooling nozzles for
cooling the rolling mill product,

wherein each of the cooling nozzles corre-
sponds to one isolation valve (4), and
wherein the one or more water boxes (6)
are grouped into a plurality of zones,

- a plurality of zone pressure reducing valves
(12) to alleviate supply pressure differentials,

wherein the zone pressure reducing valves
(12) are configured to modulate the pres-
sure based on the zone entry and finishing
temperatures, and

wherein zone pressure reducing valves (12)
are configured to deliver the required zone
pressure set point;
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- a plurality of pressure transmitters (10) posi-
tioned at each zone to detect its pressure; and
- at least one pump (8) that is coupled to the
isolation valves (4), the pump configured to pro-
vide the pressure needed for cooling.

The temperature control system (2) of claim 1,
wherein the pump (8) comprises a Variable Frequen-
cy Drive (VFD) pump.

The temperature control system (2) of claim 1,
wherein the pump (8) delivers the required set point
pressure without additional control.

The temperature control system (2) of claim 1 further
comprising a plurality of zone VFD control pumps (8)
that modulate the rolling mill condition parameters
based on the zone entry and finishing temperatures.

A method of configuring a temperature control sys-
tem (2) used for cooling a rolling mill product com-
prising:

- positioning a plurality of isolation valves (4) that
are directly coupled to one or more water boxes

(6),

wherein the isolation valves (4) are located
on the outside of the one or more water box-
es (6) to reduce the time required to build
up pressure for cooling and reducing the
metallurgical property transition length of
the rolling mill product;

wherein the one or more water boxes (6)
comprise a plurality of cooling nozzles for
cooling the rolling mill product,

wherein the one or more water boxes (6)
are grouped into a plurality of zones, and
wherein each of the cooling nozzles corre-
sponds to one isolation valve (4);

-wherein the temperature control system (2) fur-
ther comprises a plurality of zone pressure re-
ducing valves (12) to alleviate supply pressure
differentials,

wherein the zone pressure reducing valves
(12) are configured to modulate the pres-
sure based on the zone entry and finishing
temperatures, and

wherein the zone pressure reducing valves
(12) are configured to deliver the required
zone pressure set point;

- positioning a plurality of pressure transmitters
(10) at each zone to detect its pressure; and

- coupling at least one pump (8) to the isolation
valves (4) to provide the pressure needed for
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cooling.

The method of claim 5, wherein the atleast one pump
(8) comprises a Variable Frequency Drive (VFD)

pump.

The method of claim 5, further comprising configur-
ing the at least one pump (8) to deliver the required
set point pressure without additional control.

The method of claim 5 further comprising coupling
a plurality of zone VFD control pumps (8) that mod-
ulate the rolling mill condition parameters based on
the zone entry and finishing temperatures.

Patentanspriiche

Temperaturregelungssystem (2), das zum Kiihlen
eines WalzstralRenprodukts verwendet wird, umfas-
send:

- eine Vielzahl von Isolierventilen (4), die direkt
an einen oder mehrere Wasserbehalter (6) ge-
koppelt sind;

wobei die Isolierventile (4) sich an der Au-
Renseite des einen oder der mehreren
Wasserbehélter (6) befinden, um die Zeit
zu reduzieren, die zum Aufbau von Druck
zum Kiihlen und zum Reduzieren der Uber-
gangslange fir die metallurgischen Eigen-
schaften des WalzstralRenprodukts erfor-
derlich ist,

wobei der eine oder die mehreren Wasser-
behalter (6) eine Vielzahl von Kihldisen
zum Kihlen des Walzstralkenprodukts um-
fasst/'umfassen,

wobei jede der Kiihldiisen zu einem Isolier-
ventil (4) korrespondiert, und

wobei der eine oder die mehreren Wasser-
behalter (6) zu einer Vielzahl von Zonen
gruppiert ist/sind,

- eine Vielzahl von Zonendruckreduktionsventi-
len (12), um Unterschiede im Zulaufdruck zu
verringern,

wobei die Zonendruckreduktionsventile
(12) konfiguriert sind, den Druck basierend
auf den Zoneneintritts- und - endbearbei-
tungstemperaturen zu modulieren, und

wobei die Zonendruckreduktionsventile
(12) konfiguriert sind, den erforderlichen
Sollwert des Zonendrucks einzustellen;

- eine Vielzahl von Druckfuhlern (10), positio-
niert an jeder Zone, um deren Druck zu detek-
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tieren; und

- mindestens eine Pumpe (8), die an die Isolier-
ventile (4) gekoppelt ist, wobei die Pumpe kon-
figuriert ist, den fir die Kihlung bendtigten
Druck bereitzustellen.

Temperaturregelungssystem (2) nach Anspruch 1,
wobei die Pumpe (8) eine Pumpe mit variablem Fre-
quenzantrieb (VFD) umfasst.

Temperaturregelungssystem (2) nach Anspruch 1,
wobei die Pumpe (8) den erforderlichen Sollwert-
druck ohne zuséatzliche Regelung abgibt.

Temperaturregelungssystem (2) nach Anspruch 1,
des Weiteren umfassend eine Vielzahl von VFD-Zo-
nenregelungspumpen (8), die die WalzstralBenzu-
standsparameter basierend auf den Zoneneintritts-
und -endbearbeitungstemperaturen modulieren.

Verfahren zum Konfigurieren eines Temperaturre-
gelungssystem (2), das zum Kiihlen eines Walzstra-
Renprodukts verwendet wird, umfassend:

- Positionieren einer Vielzahl von Isolierventilen
(4), die direkt an einen oder mehrere Wasser-
behalter (6) gekoppelt sind;

wobei die Isolierventile (4) sich an der Au-
Renseite des einen oder der mehreren
Wasserbehalter (6) befinden, um die Zeit
zu reduzieren, die zum Aufbau von Druck
zum Kiihlen und Reduzieren der Uber-
gangslange fir die metallurgischen Eigen-
schaften des WalzstralRenprodukts erfor-
derlich ist,

wobei der eine oder die mehreren Wasser-
behalter (6) eine Vielzahl von Kihldisen
zum Kihlen des WalzstralRenprodukts um-
fasst/umfassen,

wobei der eine oder die mehreren Wasser-
behalter (6) zu einer Vielzahl von Zonen
gruppiert ist/sind, und

wobei jede der Kiihldiisen zu einem Isolier-
ventil (4) korrespondiert;

- wobei das Temperaturregelungssystem (2)
des Weiteren eine Vielzahl von Zonendruckre-
duktionsventilen (12) umfasst, um Unterschiede
im Zulaufdruck zu vermindern,

wobei die Zonendruckreduktionsventile
(12) konfiguriert sind, um den Druck basie-
rend auf den Zoneneintritts- und -endbear-
beitungstemperaturen zu modulieren, und
wobei die Zonendruckreduktionsventile
(12) konfiguriert sind, um den erforderlichen
Sollwert des Zonendrucks einzustellen;
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- Positionieren einer Vielzahl von Druckfiihlern
(10) an jeder Zone, um deren Druck zu detek-
tieren; und

- Koppeln von mindestens einer Pumpe (8) an
die Isolierventile (4), um den fir die Kiihlung be-
nétigten Druck bereitzustellen.

Verfahren nach Anspruch 5, wobei die mindestens
eine Pumpe (8) eine Pumpe mit variablem Frequen-
zantrieb (VFD) umfasst.

Verfahren nach Anspruch 5, des Weiteren umfas-
send Konfigurieren der mindestens einen Pumpe
(8), so dass sie den erforderlichen Sollwertdruck oh-
ne zusatzliche Regelung abgibt.

Verfahren nach Anspruch 5, des Weiteren umfas-
send Koppeln einer Vielzahl von VFD-Zonenrege-
lungspumpen (8), die die WalzstralRenzustandspa-
rameter basierend auf den Zoneneintritts- und -end-
bearbeitungstemperaturen modulieren.

Revendications

Systeme de régulation de température (2) utilisé
pour refroidir un produit de laminerie comprenant :

- une pluralité de soupapes d’isolement (4) qui
sont directement raccordées a une ou plusieurs
boites a eau (6) ;

dans lequel les soupapes d’isolement (4)
sont situées sur I'extérieur des une ou plu-
sieurs boites a eau (6) afin de réduire le
temps requis pouraccumuler de la pression
pour refroidir et réduire la longueur de tran-
sition de propriétés métallurgiques du pro-
duit de laminerie,

dans lequel les une ou plusieurs boites a
eau (6) comprennent une pluralité de buses
de refroidissement pour refroidir le produit
de laminerie,

dans lequel chacune des buses de refroi-
dissement correspond a une soupape d’iso-
lement (4), et

dans lequel les une ou plusieurs boites a
eau (6) sont groupées en une pluralité de
zones,

- une pluralité de soupapes de réduction de
pression de zone (12) afin d’atténuer des diffé-
rences de pression d’alimentation,

dans lequel les soupapes de réduction de
pressionde zone (12) sont configurées pour
moduler la pression sur la base des tempé-
ratures d’entrée et de finition de zone, et
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dans lequel des soupapes de réduction de
pression de zone (12) sont configurées pour
délivrer le point de consigne de pression de
zone requis ;

- une pluralité de transmetteurs de pression (10)
positionnés au niveau de chaque zone afin de
détecter sa pression ; et

- au moins une pompe (8) qui est raccordée aux
soupapes d’isolement (4), la pompe étant con-
figurée pour fournir la pression nécessaire pour
le refroidissement.

Systeme de régulation de température (2) selon la
revendication 1, dans lequel la pompe (8) comprend
une pompe d’entrainement a fréquence variable
(VFD).

Systeme de régulation de température (2) selon la
revendication 1, dans lequel la pompe (8) délivre la
pression de point de consigne requise sans régula-
tion supplémentaire.

Systeme de régulation de température (2) selon la
revendication 1 comprenant en outre une pluralité
de pompes de régulation VFD de zone (8) qui mo-
dulent les parameétres d’état de laminoir sur la base
des températures d’entrée et de finition de zone.

Procédé de configuration d’un systéme de régulation
de température (2) utilisé pour refroidir un produit de
laminerie comprenant :

- le positionnement d’'une pluralité de soupapes
d’isolement (4) qui sont directement raccordées
a une ou plusieurs boites a eau (6),

dans lequel les soupapes d’isolement (4)
sont situées sur I'extérieur des une ou plu-
sieurs boites a eau (6) afin de réduire le
temps requis pour accumuler de la pression
pour refroidir et réduire la longueur de tran-
sition des propriétés métallurgiques du pro-
duit de laminerie ;

dans lequel les une ou plusieurs boites a
eau (6) comprennent une pluralité de buses
de refroidissement pour refroidir le produit
de laminerie,

dans lequel les une ou plusieurs boites a
eau (6) sont groupées en une pluralité de
zones, et

dans lequel chacune des buses de refroi-
dissement correspond a une soupape d’iso-
lement (4) ;

- le systeme de régulation de température (2)
comprenant en outre une pluralité de soupapes
de réduction de pression de zone (12) afin d’at-
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ténuer des différences de pression d’alimenta-
tion,

dans lequel les soupapes de réduction de
pression de zone (12) sont configurées pour
moduler la pression sur la base des tempé-
ratures d’entrée et de finition de zone, et
dans lequel les soupapes de réduction de
pression de zone (12) sont configurées pour
délivrer le point de consigne de pression de
zone requis ;

- le positionnement d’une pluralité de transmet-
teurs de pression (10) au niveau de chaque zone
afin de détecter sa pression ; et

- le raccordementd’au moins une pompe (8) aux
soupapes d’isolement (4) afin de fournir la pres-
sion nécessaire pour le refroidissement.

Procédé selon la revendication 5, dans lequel I'au
moins une pompe (8) comprend une pompe d’en-
trainement a fréquence variable (VFD).

Procédé selon la revendication 5, comprenant en
outre la configuration de I'au moins une pompe (8)
afin de délivrer la pression de point de consigne re-
quise sans régulation supplémentaire.

Procédé selon la revendication 5 comprenant en
outre le raccordement d’'une pluralité de pompes de
régulation VFD de zone (8) qui modulent les para-
metres d’état de laminoir sur la base des tempéra-
tures d’entrée et de finition de zone.
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