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ineffectiveness of thermocouples and RTD's in this application is due, in
part, to the shielding used to This invention relates to safety systems for
coal  protect them from the corrosive coal particles. Shields pulverizers.
reduce heat conduction, slowing response time. Known pulverized-coal
systems pulverize coal,   5  Actual CO measurements are also used for fire
deliver it to fuel-burning equipment, and accomplish  detection in coal
pulverizers since the CO buildup is complete combustion in the furnace with
a minimum  related directly to the oxidation rate of coal. Infrared of
excess air. The system operates as a continuous  gas analyzers are used to
compare the CO content of process and, within specified design limitations,
the  the incoming and outgoing mill air and in effect, the coal supply or
feed can be varied as rapidly and as   10  amount of CO produced in the
mill. Currently available widely as required by the combustion process.
infra-red gas analyzers require extensive filtering and A small portion of
the air required for combustion  dehydration of the gas sample extracted
frommthe (15 to 20% in current installations) is used to transport  mill,
to prevent interference by water vapor and the coal to the bumer. This is
known as primary air.  particulate matter. Due to the high cost and In the
direct-firing system, primary air is also used to  15  maintenance
requirements of infrared absorption dry the coal in the pulverizer. The
remainder of the  analyzers, it is the usual practice to use one analyzer
combustion air (80 to 85%) is introduced at the burner  for several
measurement points. Continuous and is known as secondary air.
measurement of each mill is not provided, thus, All coals, when exposed to
air, undergo oxidation  slowing response time. Nevertheless, this provides
even at room temperature. This tendency varies with  20  an Improvement
over the thermocouple and RTD coal type: anthracite and semi-anthracite,
for     method described. Additional problems occur, at example, are little
affected whereas many bituminous  some   power   plants,  where
appreciable coals are particularly liable to absorb and combine
concentrations of CO can be found in the air supply with oxygen. The
process of oxidation continues with  'o the mill. Since in such plants CO
in the boiler flue increasing rapidity as the temperature rises. Heat is
25  gases is transferred to the combustion air via the generated which, if
allowed to accumulate, could   regenerative air heater, it thus becomes
necessary to result in thermal decomposition and Ignition of the  provide
an analysis of the air entering the mill. coal. Volatile components of the
coal, such as         Thus, It is seen that an accurate and reliable
methane and related compounds, are released during  safety system was
required for coal pulverizers which the decomposition. Accumulation of
these gaseous   3o   would provide an early warning of Impending safety
materials may be ignited at fairly low temperatures  problems in coal
pulverizers. According to the and rapidly propagate fire or explosion.
invention there is provided a safety system for a coal Spontaneous
combustion of coal is dependent on  pulverizer, the safety system
comprising: a sufficient supply of oxygen to maintain the reaction   means
for measuring the actual net oxygen and on the surface area exposed. Coals
with a high   35  level in the coal pulverizer and establishing a first
surface area, due to small particle size, as in    signal indicative
thereof; pulverized coal fuel, are particularly liable to self    means for
measuring the rate of change of heating. This problem is of special
significance to the  carbon monoxide level in the coal pulverizer and safe
operation and performance of industrial coal   establishing a second signal
Indicative thereof; pulverizers. Spontaneous combustion may result In  40
first comparing means for comparing the first deterioration In the quality
of the coal, in damage to  signal established by the net oxygen measuring
the power plant, and in certain cases, for example,  means with a first
predetermined setpoint for where critical concentrations of coal dust are
establishing a first control signal whenever the first involved, may
provide the ignition source for an    predetermined setpoint is exceeded;
explosion.                                     45        second comparing
means for comparing the Present systems for fire detection in industrial
second signal established by the rate of carbon coal pulverizers use either
thermocouples to measure  monoxide change measuring means with a second the
rise in outlet temperature of the pulverizing mill or  predetermined
setpoint for establishing a second Infrared gas analyzers to detect the
buildup of CO  control signal whenever the second pre-determined produced
in the mill.                          50  setpoint is exceeded; and
Thermocouples  or resistance  temperature             alarm means
responsive to either of the first devices (RTD's) are normally part of the
control    and second control signals for indicating a potentially system
for mill operation. However, they are a      hazardous condition in the
coal pulverizer. relatively insensitive means for detecting pulverizer  A
preferred  embodiment of the invention fires. At best, they warn of
impending trouble only a   55  described in detail hereinbelow overcomes or
at least few minutes before it actually occurs, and in some  alleviates the
above-stated problems of prior art cases, do not even detect a significant
temperature  safety systems and provides an improvementoverthe rise before
a fire or explosion is evident. The     existing art. It is not dependent
on the measurement 2      This is the replacement sheet 
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4 of pulverizer or pulverizing mill outlet temperature, the  measurement of
net 02  concentration, when removal of moisture and all particulate
matterfrom the  combined with other measurements, may provide the sample
extracted from the mill or multi-point sampling.  basis for overall mill
performance calculations and the The preferred system incorporates the use
of a      quality of the pulverized coal. standard single point oxygen and
CO analyzer   5       As shown in Figure 1, a [err] sample probe 10
directly mounted to the coal pulverizing mill or    is typically placed in
a coal pulverizer 12 classifier pulverizer and providing a continuous
percent by   outlet zone. A sample of gas is drawn through the volume
measurement of oxygen content and a          probe 10 which has a porous
high temperature filter continuous measurement of CO gas concentration of
14. The filter 14 is required to maintain trouble-free the mill atmosphere.
The 02 portion of the analyzer  io  operation by minimizing the amount of
particulate uses a sensor operating at a temperature where any  matter
drawn into the analyzer. A suitable filter 14 for combustible volatile
material will combine with 02 in  this application is of a type described
in U.S. Patent the sample. The sensor will then respond to the free  No.
4,286,472. or uncombined  02  remaining. The  resulting           The air
sample drawn from the coal pulverizer 12 measurement, denoted net or
residual 02, can be   15  is then analyzed for percent by volume of oxygen
(02) correlated with the amount of combustible volatiles  content and CO
gas concentration in ppm (parts per within the mill. An additional
significant indicator of a  million) via a known oxygen and CO gas analyzer
16 potentially hazardous condition Is, thus, provided,  designed to operate
in a harsh power plant augmenting the CO measurement. The combined
environment and having autocalibration capabilities. measurement of CO and
net 02 concentration in the   20   A suitable analyzer for this application
Is one mill atmosphere is used to indicate and alarm both the  manufactured
by the Bailey Controls Company of j   onset and progress of spontaneous
combustion        Babcock and Wilcox and is known as the Type OL within the
mill.                                    Oxygen and CO Analyzer. This
analyzer 16 has a CO Thus, the present invention provides thefollowing
range of 0-1000 ppm and an 02 range of 0.1-25%. advantageous features. It
provides an automated   25   Electrical signals corresponding to carbon
monoxide system capable of being integrated into a plant's    and  oxygen
concentrations  are  respectively pulverizer management and combustion
control       transmitted to a monitoring system control 18 located system
designed to monitor the performance of and  in the central control room
along lines 20 and 22. CO detect Impending fires and explosions In
industrial  and 02 concentrations are displayed and/or recorded coal
pulverizers and alarm  such conditions. It  30  on a strip-chart recorder
24. During normal pulverizer provides an automated alarn system based on a
net   12 operation, net 02 levels represent typically 16% 02 oxygen
measurement in the coal pulverizer. It       and normal CO levels range
between 40 and 80 ppm. provides an automated alarm system based on a
If the net 02 concentration falls below a certain predetermined carbon
monoxide rise per time. It     predetermined level, typically 15%, and/or
the provides an automated inerting control of the coal  35  amount of CO
produced exceeds a predetermined pulverizer upon detection of either a
predetermined  rise level considered cause for concern, typically a 50 net
oxygen level or an absolute carbon monoxide     ppm/minute sudden rise, the
system 8 activates level.
audible and visible alarms 26, 28 to alert the operator The invention will
now be further described, by  who In turn may manually take corrective
action to way of illustrative and non-limiting example, with  40  inert the
pulverizer 12 or permit the automatic reference to the accompanying
drawings, In which:   monitoring system 8 to continue until it initiates an
Figure 1 is a schematic drawing of a safety control  automatic Inert to
bring the pulverizer 12 operating system embodying the present invention
for a    parameters under control. coal pulverizer; and
Referring now to Fig. 2, it will be seen that the Figure 2 is a schematic
drawing of monitoring and   45   monitoring and control logic assembly 18
utilizes both control logic of the Figure 1 safety control system.  a net
oxygen measurement provided by the analyzer The drawings depict a reliable,
relatively low-cost  16 along line 20 as well as a carbon monoxide
automated safety system  8 capable of being        measurement provided
along line 22 from analyzer integrated into a plant's computer control
system   16, to, on the one hand, actuate alarms 26 and 28 at designed to
monitor the performance of and detect  50  predetermined  levels  of  net
oxygen  and Impending fires and explosions in electric-utility and
predetermined rise times of carbon monoxide Industrial coal pulverizers by
monitoring the level of  concentration. Also, when the net oxygen levels
and carbon monoxide (CO) and  net oxygen (02)          the absolute carbon
monoxide levels exceed certain concentration in a pulverized coal mill
atmosphere.  critical limits, automatic inerting of the pulverizer 12 is
The combined  measurement of CO  and  02  55   accomplished by controllably
opening a valve 30 concentration in the mill atmosphere Is used to
which allows some inerting media such as carbon 



indicate the oxidation rate of the coal to preclude  dioxide or steam to
flow along a line 32 into the spontaneous   combustion.   Additionally,
the      pulverizer 12. 3                This is the replacement sheet
Date:    5                   EP0132974B2                     6 Turning
first to the alarm functions, it will be seen  a control signal along line
62 to the alarm 28 actuating that the net oxygen measurement from line 20
is    the alarm 28 to indicate a potentially hazardous transmitted along a
line 34 to a difference station 36  atmosphere in the pulverizer 12. having
a setpoint set at a predetermined net oxygen    These individual alarms,
when actuated, warn the control point transmitted along line 38. The
difference   5   operator of potentially hazardous conditions In the
station  36  compares the actual net oxygen         pulverizer. This should
indicate to the operator that measurement provided  by  the  analyzer  16
close monitoring of the pulverizer is required and representing the net
oxygen level in the pulverizer 12  typically one alarm will be actuated,
possibly followed and compares it with the set-point oxygen level which,
by the second alarm. Since the inerting of a pulverizer in the present
situation, is set at 15%. The present  10   may shock the pulverizer, such
inerting is left to the setpoint of 15% is based on the assumption that the
discretion of the operator and his supervisor. typical atmosphere In the
pulverizer representative of  However, there are certain conditions beyond
which normal conditions is approximately 16% and the initial  inerting of
the pulverizer 12 is mandatory and should alarm condition is derived to be
a warning indicative  be automatically initiated. To provide for such of
potential problem areas.                    15  automatic inerting, the
control system  8, again, The difference station 36 thus compares the two
utilizes both the net oxygen measurements and the signals and provides an
error signal along line 40  carbon monoxide measurements provided bylines
20 which is one input of an AND gate 42. The other input  and 22,
respectively. of the AND gate 42 is provided by a constant negative
Automatic inerting of the pulverizer 12 is actuated signal from a
predetermined source along line 44.  20  by a difference station 64 which
has a setpoint Thus, as long as the net oxygen level provided to the
provided to it along line 66 having a net oxygen level difference station
36 along line 34 Is greater than the  significantly lower than the setpoint
level provided to 15% setpoint, a positive level error signal will be
difference station 36. Typically, the difference station transmitted along
line 40 to the AND gate 42 which   64 has a net oxygen set-point of 9%.
Thus, during then will fall to provide any control signal along line 46,
25  normal pulverizer 12 operation, the net oxygen level failing to actuate
the alarm 26. As soon as the net  measured and transmitted to the
difference station 64 oxygen level falls below the 15% setpoint, the output
will exceed the 9% setpoint and the error signal along line 40 becomes
negative and, in combination  produced by the difference station 64 will be
a positive with the constant negative signal along line 44, will  level
signal transmitted along line 68 to an AND gate result In a conduction of
the AND gate 42, causing a   30  70. The other Input of the AND gate 70 is
provided by control signal to be transmitted along line 46 to the  a
constant negative level signal transmitted to the alarm 26 to thus actuate
it and provide an indication  AND gate 70 along line 72. Thus, during
normal of potential problems in the pulverizer 12 atmosphere.  operation,
the inputs to the AND gate 70 will be Alternatively, the measured carbon
monoxide     positive and negative, providing no control signal from signal
transmitted along line 22 may also provide an   35  the output of the AND
gate along line 74. Whenever actuation of the alternate alarm 28. The
measured  the oxygen level of the pulverizer 12 falls below the carbon
monoxide signal is transmitted to a derivative  9% setpoint level, the
output of the difference station action controller 48 which will be
sensitive to any  64 turns negative, providing two negative inputs tothe
variations in the carbon monoxide level and will   AND gate 70 and
resulting in a control signal along effectively provide an output signal
along line 50   40  line 74 being transmitted to a switching circuit 76.
The indicative of the slope or rate of change of the carbon  switching
circuit 76 Is a normally open circuit, monoxide level in the pulverizing
mill 12. The output  preventing the signal transmitted from a controller 78
of the derivative action controller 48 is transmitted to  from reaching the
control valve 30. When the control a difference station 52 having a
predetermined     signal from line 74 is present, the switching circuit 76
setpoint along line 54 indicative of a rate of carbon   46  changes to a
closed-circuit condition, turning over monoxide change which would indicate
coal ignition  control of the valve 30 to the controller 78. in the
pulverizer 12. Such a rate of change Is typically  The controller 78 has an
input signal Indicative of taken to be a 50 ppm/minute rate of carbon
monoxide  the actual net oxygen level in the pulverizer 12 which change.
The output of the difference station 52 is  is provided by a parallel line
80, paralleling the net transmitted along the line 56 to an AND gate 58
so  oxygen signal in line 20. The setpoint of the controller having a
second Input of a constant positive value  is provided along line 82 from
some predetermined provided along line 60. In operation, the rate of carbon
setpoint station and Is typically set at a 12% level. monoxide change
normally stays below the 50 ppm-   Thus, when the switching circuit 76 is
actuated by a 



/minute setpoint resulting in a negative output signal  control signal from
the AND gate 70, the controller 78 from the difference station 52. Whenever
the actual  55   will open valve 30, causing an inerting atmosphere, rate
of carbon monoxide change exceeds the setpoint  such as carbon dioxide, to
be delivered to the of line 54, the signal transmitted along line 56 turns
pulverizer 12 until a somewhat normal ambient is positive, causing the AND
gate 58 to start conducting  reached close to the setpoint level of 12%.
The reason 4           This is the replacement sheet Date:    This Sheet
Has Been Replaced 7                   EP 0 132 974 B2                 8 for
keeping the setpoint of the controller 78 at a     measuring  means  (10,
16) with  a first somewhat lower than typically normal atmosphere is
predetermined setpoint (38) for establishing a to minimize the shock to the
pulverizer 2 due to the   first control signal (46) whenever the first
inerting process. The switching circuit is then        predetermined
setpoint is exceeded; switched back to Its normally open condition by a   5
second  comparing  means  (52) for reset signal provided along line 84 from
either a      comparing the second signal (50) established by manual source
or an automatic source which can be      the rate of carbon monoxide change
measuring tied  to  some  parameter  indicative  of the          means (10,
16, 48) with a second predetermined reestablishment of normal ambient
conditions in the    setpoint (54) for establishing a second control
pulverizer 12.                                 10      signal (62) whenever
the second predetermined The actuation of the automatic inserting means is
setpoint is exceeded; and also alternatively done upon the sensing of a
alarm means (26, 28) responsive to either predetermined absolute level of
carbon monoxide in     of the first and second control signals (46, 62) for
the pulverizer 12. The carbon monoxide signal          Indicating a
potentially hazardous condition In the normally provided along line 22 is
tapped by a line 86   15  coal pulverizer (12). to provide one input of a
difference station 88. The setpoint of the difference station 88 is
provided along  2. A safety system according to claim 1, including: line 90
from a predetermined setpoint station typically     third comparing means
(64) for comparing set at an absolute carbon monoxide level of 200 ppm.
the signal (20) indicative of the actually measured Thus, as long as the
carbon monoxide level stays   20  net oxygen level in the coal pulverizer
(12) with a below a 200 ppm value Indicative of normal operation,  setpoint
(66) Indicative of a hazardous condition a positive error signal will be
transmitted by the     In the coal pulverizer and establishing an inerting
difference station 88 along line 92 to an AND gate 94.  signal (74)
whenever the actual net oxygen level The other Input to AND gate 94 is
provided by a line   in the coal pulverizer exceeds this setpoint (66); 96
connected to a constant negative level source.  25  and Thus, during normal
pulverizer 12 operation, opposite        automatic inerting means (76, 78,
30) polarity signals are provided to the AND gate 94,      responsive to
the Inerting signal (74) for providing preventing the establishment of any
control signal     an inerting atmosphere to the coal pulverizer (12).
along line 98 from the AND gate 94. Whenever the absolute carbon monoxide
level exceeds the   30  3. A safety system according to claim 1, including
predetermined setpoint of 200 ppm, the error signal         means (10, 16)
for measuring the actual transmitted to the AND gate 94 turns negative,
carbon monoxide level in the coal pulverizer (12) causing the conduction of
the AND gate 94 and the      and establishing a signal (22) indicative
thereof; establishment of a control signal along line 98 to the       means
(88) for comparing the signal (22) switching circuit 76. As was described
earlier, with  35  from  the carbon monoxide level measuring reference to
the net oxygen level control, this causes  means (10, 16) with a third
predetermined the switching circuit 76 to become conductive, turning
setpoint (90) indicative of a hazardous carbon control of the valve 30 over
to the controller 78. Again,  monoxide level in the coal pulverizer (12)
and automatic inerting of the pulverizer 12 occurs until a  establishing a
third control signal (98) therefrom; reset signal is established along line
84, causing the   40  and switching circuit 76 to again become
non-conductive         inerting means (30, 76) responsive to the and
causing the valve 30 to switch Its normally closed  third control signal
(98) for inerting coal position.
combustion in the coal pulverizer (12). 45  4. A safety system according to
claim 3, including: Claims
third comparing means (64) for comparing the first signal (20) from the net
oxygen 1. A safety system for a coal pulverizer (12), the     measuring
means (10, 16) with a second safety system (8) comprising:
predetermined oxygen level setpoint (66) lower means (10, 16) for measuring
the actual  50   than the first-mentioned predetermined oxygen 



net oxygen level in the coal pulverizer (12) and   level setpoint (38) and
establishing a fourth establishing a first signal (20) indicative thereof;
control signal (74) therefrom for actuating the means (10, 16, 48) for
measuring the rate    inerting means. of change of carbon monoxide level In
the coal pulverizer (12) and establishing a second signal  55   5. A safety
system according to claim 2, claim 3 or (50) indicative thereof;
claim 4, wherein the Inerting means Includes: first comparing means (36)
for comparing            a source of inerting atmosphere for the first
signal (20) established by the net oxygen  inerting the coal pulverizer
(12); This is the replacement sheet Date:    This Sheet Has Been Re laced 7
EP 0 132 9742 B2          8 for keeping the setpoint of the controller 78
at a      measuring  means  (10, 16) with  a  first somewhat lower than
typically normal atmosphere is      predetermined setpoint (38) for
establishing a to minimize the shock to the pulverizer 2 due to the
first control signal (46) whenever the first inerting process. The
switching circuit is then         predetermined setpoint is exceeded;
switched back to its normally open condition by a   5         second
comparing  means  (52) for reset signal provided along line 84 from either
a       comparing the second signal (50) established by manual source or an
automatic source which can be       the rate of carbon monoxide change
measuring tied  to  some  parameter  indicative  of  the          means
(10, 16, 48) with a second predetermined reestablishment of normal ambient
conditions in the     setpoint (54) for establishing a second control
pulverizer 12.                                 10       signal (62)
whenever the second predetermined The actuation of the automatic inserting
means is   setpoint is exceeded; and also alternatively done upon the
sensing of a                 alarm means (26. 28) responsive to either
predetermined absolute level of carbon monoxide in      of the first and
second control signals (46, 62) for the pulverizer 12. The carbon monoxide
signal          indicating a potentially hazardous condition in the
normally provided along line 22 is tapped by a line 86  15  coal pulverizer
(12). to provide one input of a difference station 88. The setpoint of the
difference station 88 is provided along  2. A safety system according to
claim 1, including: line 90 from a predetermined setpoint station typically
third comparing means (64) for comparing set at an absolute carbon monoxide
level of 200 ppm.    the signal (20) indicative of the actually measured
Thus, as long as the carbon monoxide level stays   20   net oxygen level in
the coal pulverizer (12) with a below a 200 ppm value indicative of normal
operation.   setpolnt (66) indicative of a hazardous condition a positive
error signal will be transmitted bv the      in the coal pulverizer and
establishing an inerting difference station 88 along line 92 to an AND gate
94.  signal (74) whenever the actual net oxygen level The other input to
AND gate 94 is provided by a line   in the coal pulverizer exceeds this
setpoint (66); 96 connected to a constant negative level source.  25  and
rhus, during normal pulverizer 12 operation, opposite       automatic
inerting means (76, 78, 30) polarity signals are provided to the AND gate
94,       responsive to the inerting signal (74) for providing preventing
the establishment of any control signal      en inerting atmosphere to the
coal pulverizer (12). along line 98 from the AND gate 94. Whenever the
absolute carbon  monoxide level exceeds  the   30   3. A safety system
according to claim 1, including predetermined setpoint of 200 ppm, the
error signal           means (10, 16) for measuring the actual transmitted
to the AND gate 94 turns negative.          carbon monoxide level in the
coal pulverizer (12) causing the conduction of the AND gate 94 and the
end establishing a signal (22) indicative thereof; establishment of a
control signal along line 98 to the        means (88) for comparing the
signal (22) switching circuit 76. As was described earlier, with  35  from
the carbon monoxide level measuring reference to the net oxygen level
control, this causes  means (10, 16) with a third predetermined the
switching circuit 76 to become conductive. turning  setpoint (90)
indicative of a hazardous carbon control of the valve 30 over to the
controller 78. Again   monoxide level in the coal pulverizer (12) and
automatic inerting of the pulverizer 12 occurs until a  establishing a
third control signal (98) therefrom; reset signal is established along line
84, causing the   40  and switching circuit 76 to again become
non-conductive           inerting means (30, 76) responsive to the and
causing the valve 30 to switch its normally closed  third control signal
(98) for inerting  coal position.
combustion in the coal pulverizer (12). 45   4. A safety system according
to claim 3, including: Claims
third comparing means (64) for comparing the first signal (20) from the net
oxygen 



I. A safety system for a coal pulverizer (12) the     measuring means (10.
16) wilh a second safety system (8) comprising:
predetermined oxygen level setpoint (66) lower means (10, 16) for measuring
the actual  50    than the first-mentioned predetermined oxygen net oxygen
level in the coal pulverizer (12) and    level setpoint (38) and
establishing a fourth establishing a first signal (20) indicative thereof;
control signal (74) therefrom for actuating the means (10, 16, 48) for
measuring the rate     inerting means. of change of carbon monoxide level
in the coal pulverizer (12) and establishing a second signal  55   5. A
safety system according to claim 2, claim 3 or (50) indicative thereof:
claim 4, wherein the inerting means includes: first comparing means (36)
for comparing          a source of inerting atmosphere for the first signal
(20) established by the net oxygen  inerting the coal pulverizer (12): This
is the replacement sheet    This Sheet Has Been Replaced 9
EP O 132974 B2                  10 valve means (30) for controlling the
source  2. Sicherheitssystem nach Anspruch I mit of inerting atmosphere;
and                              elner dritten Vergleichseinrichtung (64)
controller means (78) responsive to the       zum Verglelchen des Signals
(20), welches eine signal (20) from the means (10, 16) for measuring
Anzeige fMr des aktuell gemessene Nettosauers- the net oxygen level in the
coal pulverizer (12) for   5  toffniveau in dem Kohiezerkleinerer (12) ist,
mit controlling the valve means (30).                  einem Sollwert (66),
welcher eine Anzeige fOr ei- nen gefdhdilchen Zustand in dem
Kohlezerkleine- 6. A safety system  according to claim  5 as           rer
ist und  eine lnertisierungssignal (74) dependent on claim 3 or claim 4,
Including         bereitstellt, sobald des aktuelle Nettosauerstoff-
switching means (76) mounted between the   10       niveau In dem
Kohlezerkleinerer diesen Sollwert controller means (78) and the valve means
(30)      (66) Oberschreltet, und and responsive either to the third
control signal        elner automatischen Inertislerungseinri- (98) from
the comparing means (88) comparing       chtung (76, 78, 30), welche auf
des Inertisle- the absolute carbon monoxide level In the coal
rungssignal (74) anspricht, um eine neutrale bzw. pulverizer (12) with the
predetermined setpolnt  is  inerte (reaktionstrdge) Atmosphare In dem
Kohle- signal (90) or the fourth control signal (74) from  zerklelnerer
(12) vorzusehen. the third comparing means (64) comparing the net oxygen
level in the coal pulverizer (12) with  3. Sicherheitssystem nach Anspruch
1 mit the second predetermined oxygen level setpoint           elner
Einrichtung (10, 16) zum Messen signal (66) forallowing control of the
valve means   20  des aktuellen Kohlenmonoxidniveaus in dem (30) by the
controller means (78).                 Kohlezerklelnerer (12) und zum
Bereltstellen eines Signals (22), welches elime Anzeige hierffr ist,
Patentansprflche                                             einer
Einrichtung (88) zum Vergleich des 25      Signals (22) aus des
Meifeinrichtung (10, 16) fOr 1. Skcherheitssystem fOr eanen
Kohlezerkleinerer       des Kohlenmonoxidniveau mit elnem dritten vor-
(12), wobei des Sicherheitssystem (8) aufweist:     bestimmten Sollwert
(90), welches eine Anzelge eine Elnrichtung (10, 16) zum Messen des
for ein gefahrilches Kohlenmonoxidniveau in dem aktuellen
Nettosauerstoffniveaus in dem Kohle-      Kohlezerkleinerer (12) ist und
ein drittes Steuer- zerkleinerer (12) und zum Bereitstellen eines ere-  30
signal (98) hiervon bildet, und ten Signals (20), welches eine Anzeige
hierflr ist,      elner lnertisierungselnriclctung (30, 76), eine
Eindchtung (10, 16, 48)zum Messen        welche auf das dritte Steuersignal
(98) anspricht, der Anderungsrate des Kohlenmonoxidniveaus          um eine
Kohleverbrennung In dem Kohlezerildi- in dem Kohlezerkleinerer(1 2) und zum
Bereitstel-   nerer (12) zu inertisieren. len sines zweiten Signals (50),
welches eine An-  35 zeige hierflir ist,                             4.
Sicherheitssystem nach Anspruch 3 mit eine erste Vergleichseinrichtung (36)
zum           elner dritten Vergleichseinrichtung (64) Vergleichen des
ersten Signal (20), welches         zum Vergleichen des ersten Signals (20)
aus der durch die Nettosauerstoff-MeIeinrichtung (10,
Nettosauerstoff-Meflelnrichtung (10, 16) mit ei- 16) bereitgestellt wird,
mit einem ersten vorbe-  40  nem zwelten vorbestimmten Sauerstoffnilveau-
stimmten Sollwert(38)zum  Bereitstellen eines       Sollwert (66), welches
als der zuerst erwfhnte ersten Steuersignals (46), sobald dererste vorbe-
vorbestimmte Sauerstoffniveau-Sollwert (38) ist timmte Sollwert
Oberschritten wird,                 und zum Ableiten eines vierten
Steuersignals eine zweite Vergleichseinrichtung (52)        (64) hiervon
zum Auslosen der Inertisierungsein- 



zum  Vergleichen des zweiten Signals (50),  45     richtung. welches durch
die MeW~einrdchtung (10, 16, 48) zur Messung der Anderungerate des
Kohlenmo-     5. Sicherheitssystem nach Anspruch 2, Anspruch 3 noxids
bereltgestellt wird, mit elnem zwelten vor-  oder Anspruch 4, wobel die
Inertisierungseinri- bestirnmten Sollwert (54), um  ein zweites
chtung einschlieft: Steuersignal (62) bereiktustellen, sobald der  5o
eine Quelle aus einer inertisierenden At- zwelte vorbestimmte Sollwert
Oberschritten wird,    mosphdre zum Inertisieren des Kohlezerklelne- und
rers (12), sine Alarrneinrichtung (26, 28) welche auf         sine
Ventileinrichtung (30) zu Steuem der elnes der beiden ersten und zweiten
Steuersl-      Quelle aus einer reaktionstrige machenden At- gnale (46, 62)
anspricht fOr die Anzeige eines mi-  ss  mosphire und glicherweise
gefghrlichen Zustandes in dem               eine Steuereinrichtung (78),
welche auf Kohlezerkleinerer (12).                            des Signal
(20) aus der Einrlchtung (10, 16) zum Messen des Nettosauerstoffniveaus In
dem Koh- 6        This is the replacement sheet I
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EP 0 132 974 82                 12 lezerkleinerer (12) anspricht, um die
Ventileinri-    comparer le signal (20) representatif de la chtung (30) zu
steuem.                                quantite d'oxygene net reellement
mesuree presente dans le broyeur de charbon (12) 6. Sicherheitssystem nach
Anspruch 5, soweit er          avec  une  valeur  de  consigne  (66) auf
Anspruch 3 oder 4 zurnckbezogen ist. mit ei-   s  representative  de
l'existence  d'un  etat ner Schalteinrichtung (76), welche zwlschen der
dangereux dans le broyeur de charbon at Steuereinrichtung (78) und der
Ventileinriclitung     etablir un signal d'etouffement (74) chaque (30)
angebracht ist und entweder auf das dritte      fois que la quantite
d'oxygbne net reelle Steuersignal (98) aus der Verglsichseinriclctung
presente dans le broyeur de charbon depasse (28) anspricht, welche des
absolute Kohlenmo-  !o     cette valour de consigne (66) et noxidniveau in
dem Kohlezerklelnerer (12) mit        - un moyen d'etouffement automatique
(76, dem  vorbestimmten Sollwertsignal (90) ver-           78, 30) sensible
au signal d'btouffement (74) gleicht, oder auf das vierte Steuersignal (74)
von    pour etablir une atmosphbre d'etouffement der dritten
Vergleichseinrichtung (64) anspricht,     dans le broyeur de charbon (12).
welche das Nettosauestoffniveau in dem IKohle-  15 zerkleinerer (12) mit
dem zweiten vorbestirnmten  3. Systbme de securite selon l revendication 1,
Sauerstoffniveau-Sollwertsignal (66) vergleicht,   comprenant: um das
Steuern der Ventilelnrichtung (30) durch       - un moyen (10, 16) pour
mesurer la quantite die Steuerelnrichtung (68) zu erlauben.
de monoxyde de carbone r~elle presente 20        dans le broyeur de charbon
(12) et etablir un k
signal (22) representatif de celle-cl; Revendicatlons
- un moyen (88) pour comparer le signal (22) provenant du moyen de mesure
de quantite 1. Systeme de securite pour broyeur de charbon
d'oxyde de carbone (10, 16) avec une (12), le systeme de securite (8)
comprenant:  2S     trolsieme valour de consigne prefrxee (90) - un moyen
(10, 16) pour mesurer la quantite       representatif d'une quantite
d'oxyde de d'oxygbne net reelle prbsente dens le broyeur      carbone
dangereuse presente  dans le A charbon (12) et btablir un premier signal
(20)   broyeur de charbon (12) et dtabIlr A partir de representatNf de
celle-ci;                        Ia un troisieme signal de commando (98) ;
et - un moyen (10, 16, 48) pour mesurer Ia  30        - un moyen
d'etouffement (30, 76) sensible vitesse de modification de la quantite de
au troisieme signal de commande (98) pour .monoxyde de carbone presente
dans le               etouffer la combustion de charbon dans le broyeur de
charbon (12) et etablir un second       broyeur de charbon (12) signal
(50), representatif de celle-cl; - un premier moyen comparateur (36) pour
35  4. Systeme de securite selon la revendication 3, comparer le premier
signal (20) etabli par le   comportant: moysn de mesure d'oxygbne net (10,
16) avec        - un troisieme moyen (64) pour comparer le une premiere
valour de consigne prefixLe (38)      premier signal (20) emanant du moyen
de afin d'tablir un premier signal de commando        mesure d'oxygene net
(10, 16) avec une (46) a chaque depassement de la valeur de   40
seconde valour de consigne de quantite 



consigne prefix~e;                                 d'oxygbne prefixee (66)
Infdrieure A la valour - un second moyen comparateur (52) pour
de consigne de quantite d'oxygene prefixee comparer le second signal (50)
etabli par le       situe en premier lieu (38) et etablir A partir de moyen
demesure de la vitesse de variation de      Ia un quatrieme signal de
commande (74) PIoxide de carbone (10, 16, 48) avec une   45      pour la
mise  en  action  du  moyen seconde valour de consigne prefixee (54) afin
d'etouffement. d'etablir un second signal de commands (62) A chaque
depassement de la seconde valour    5. Systeme de s~curitA selon la
revendication 2, la de consigne prefix~e ; et
revendication 3 ou la revendication 4, dans lequel - un moyen avertisseur
(26, 28) sensible a   50  le moyen d'etouffement comporte: l'un ou l'autre
des premier et second signaux      - une source d'atmosphbre d'Atouffement
de commande  (46, 62) pour Indiquer                pour 6touffer le broyeur
de charbon (12); I'existence dans le broyeur de charbon d'un        - un
moyen de type vanne (30) pour etat pouvant Atre dangereux.
commander  la  source   d'atmosphbre 55         d'etouffement; et 2.
Systeme de securite selon la revendlcation 1,         - un moyen de
commando (78) sensible au comportant:
signal (20) provenant du moyen (10, 16) de - un trolsieme moyen comparateur
(64) pour         mesure de quantite d'oxygene net presente This is the
replacement sheet II.111llllllllol                                    . L
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14        11|11|11 IKIII 1111 Iii hi dans le broyeur a charbon (12) pour
commander le moyen du type vanne (30). 6. Systime de securlt6 selon les
revend'cations 3, 4 et 5, comportant un moyen de commutation (76)   5 monte
entre le moyen de commande (78) et le moyen du type vanne (30) et sensible
soft au troisieme signal de commande (98) 6manant du moyen comparateur (88)
comparant Ia quantite de monoxyde de carbone absolue pr~sente dans   10 le
broyeur de charbon (12) avec le signal de valeur de consigne pr6fixee (90)
ou le quatribme signal de commands (74) 6manant du troisit-ne moyen
comparateur (64) comparant la quantitt d'oxygbne net pr6sente dans le
broyeur de   15 charbon (12) avec le second signal de valeur de consigne de
quantit d'oxygene pr6fix6e (66) pour permettre la commande du moyen du type
vanne (30) par le moyen de commande (78). 20 25 30 35 40 45 50 53 8
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