
1                 EP 0 328 031 B1                      2 Description
(shutoff function at excess of a predetermined limit of flow rate).
Moreover, when the gas equipment FIELD OF THE INVENTION AND RELATED ART
continuously consumes the gas without variation of STATEMENT
a flow rate and the continuous time of gas con- 5   sumption with the flow
rate exceeds a predeter- 1. FIELD OF THE INVENTION
mined time period which Is determined responding to an average normal
consumption rate thereof, the The present Invention relates generally to a
above status is detected as an abnormal state, and gas shutoff apparatus
for a gas equipment using a  supply of the gas is interrupted (gas shutoff
func- town gas or liquefied petroleum gas, and more  10  tion at excess of
a predetermined continuous use particularly to a gas shutoff apparatus for
prevent-  time). ing gas explosion or gas poisoning due to a gas      The
respective predetermined reference values escape from a gas supply tube or
gas equipment    of these "total amount of the gas, "limit of flow rate"
and "continuous use time" are set, for exam- 2. DESCRIPTION OF THE RELATED
ART            15  ple, corresponding to a rated measurement capac- ity in
the individual consumer. A gas shutoff ap- The greater part of gas
accidents are caused   paratus embodying the above-mentioned method Is by
escape of unburned gas such as town gas or     disclosed in the Japanese
published unexamined liquefied petroleum gas (hereinafter is referred to
patent application Sho 63-108118 and JP 63- as the gas). The gas escapes
when a main cock   20  101619 (EP-A-264856), for example. for supplying the
gas to a gas equipment is           FIG.1 is a block diagram of the gas
shutoff opened without burning of the gas, when unex-     apparatus of Sho
63-108118. Referring to FIG.1, a pected disconnection of a rubber tube
supplying   flow rate measurement means 3 detects a flow rate the gas to
the gas equipment occurs or the rubber  of the gas flowing from a gas
supply tube to a gas tube has cracks thereon, for example. In order to  25
equipment and generates a flow rate signal cor- prevent escape of the gas
in the prior art, an    responding to the flow rate. A consumption state
automatic shutoff valve, a reinforced tube, an alarm  detection means 6
detects "a consumption state" to detect the escaped gas and an automatic
gas    which is represented by a data set of a maximum shutoff system which
is connected to the alarm etc.  flow rate of gas, a total amount of gas
consumption are used.                                    30  and a time
length of gas comsumption on the basis However, the automatic shutoff valve
usually   of the flow rate signal. cannot be activated under a small flow
rate of the   A "reference consumption condition" Is repre- escaping gas,
and the escape of the gas cannot be  sented by a data set of a reference
value of the interrupted. On the other hand, in the gas alarm, it  maximum
flow rate of gas, a reference value of the merely generates an alarm,
therefore if a person is  35  total amount of gas comsumption and a
reference absent from there, the alarm is failed to be noticed.  value of a
time length of gas consumption. An Thus dangerous escape of the gas cannot
be inter-  initial comsumption condition is determined by an rupted.
Furthermore, with regard to the automatic  initial consumption condition
setting means 7. Then gas shutoff system connected to the alarm, im-    the
initial consumption condition is set in a chang- plementing such system to
existing houses is dif-  40  ing means 12 of reference consumption
condition ficult owing to its high cost and necessity of con-  for starting
operation of the gas shutoff apparatus. necting construction. Moreover, the
above-men-        Data of the reference consumption condition of tioned
conventional countermeasures are not effec-  the changing means 12 of
reference consumption tive to gas suicide which is liable to cause gas
condition is applied to a consumption state judging explosion.
45   means 8. On the other hand, data of the consump- In order to improve
these defects, recently, a  tion state detection means 6 Is also applied to
the gas shutoff apparatus for preventing the gas explo-  consumption state
judging means 8. Then, the data sion or gas suicide is developing for
household   of the consumption state detecting means 6 is use. In such gas
shutoff apparatus, a flow rate of  compared with the data of the reference
consump- the gas is detected, and when a total amount of the  50  tion
condition in the consumption state judging gas per a predetermined time
period exceeds a     means 8. When the consumption state exceeds the
predetermined value, occurrence of an abnormal    reference consumption
condition, a shutoff signal state is detected and supply of the gas is
inter-  for closing a valve is output rupted (shutoff function at excess of
a predeter-    A timer 9 measures a predetermined time pe- mined total
amount of gas). Then, when the flow   55  riod by a starting signal from a
starting signal rate greatly increases and is significantly larger
generating means 10. A consumption state mem- than a predetermined flow
rate, an abnormal state  ory 11 memorizes the consumption state on the is
detected, and supply of the gas is interrupted  basis of the flow rate
signal from the flow rate 3    



3                EP 0 328 031 B1                      4 measurement means 3
during an operation  time    OBJECT AND SUMMARY OF THE INVENTION period of
the timer 9. The time period Is selected two weeks or one month, for
example. Then an        An object of the present Invention is to provide
amount of the gas consumption, maximum flow      a gas shutoff apparatus In
which a consumption rates and a continuous time of the gas consump-   5
state of gas In each gas-consumer Is measured tion which are measured by
the flow rate signal of  during a predetermined time length and is com- the
flow rate measurement means 3 are memo-      pared with a reference
consumption condition. rized In the consumption state memory 11 from
When the consumption state has varied, the refer- start of the timer 9. A
data set of the amount of gas  once consumption condition is changed corre-
consumption, the maximum flow rate and the con-  10  sponding to the varied
consumption state. tinuous consumption time Is called as "a gas con-   The
gas shutoff apparatus In accordance with sumption pattern". The gas
consumption pattern  the present Invention Is defined in claims 1, 2, 3
represents character of a consumer in gas con-   and 5 sumption. The
consumption state of the gas is      In the present Invention, an actual
consumption concrete representation of the gas consumption   15  state Is
measured during a time period determined pattern. Memorized data In the
consumption state  by the first timer, and a first reference consumption
memory 11 represents the consumption state. The  condition is set on the
basis of the data of the maximum data of the consumption state is applied
actual consumption state after finish of operation of to the changing means
12 of the reference con-  the first timer. Then a monitor range is set, and
a sumption condition and is compared with the data  20  second timer is
started. During operation of the of the initial consumption condition set
in the initial  second timer, when a consumption state exists in
consumption state setting means 7, after finding of  the monitor range, the
first reference consumption the operation of the timer 9. Subsequently, in
case  condition is temporarily replaced with other refer- that the maximum
data is different from the data of  ence consumption condition. the initial
consumption condition, the maximum   25 data is set in the changing means
12 of consump-  BRIEF DESCRIPTION OF THE DRAWINGS tion state as a new
reference consumption con- dition. After once setting of the new reference
FIG.1 Is the block diagram of the gas shutoff consumption condition, a
consumption state is      apparatus in the prior art; compared with the new
reference consumption  30    FIG.2 is a block diagram of a gas shutoff ap-
condition.                                         paratus of a first
embodiment In accordance In the above-mentioned prior art, In case that a
with the present Invention; new gas equipment Is introduced In the consumer
FIG.3 is a graph of a reference consumption after the new reference
consumption condition has  condition in the first embodiment; set, for
example, the gas consumption pattern of  35  FIG.4 is other graph of the
reference consump- the consumer varies. Thus normal operation of the  tion
condition in the first embodiment; gas shutoff apparatus cannot be
expected.          FIG.5, FIG.6 and FIG.7 are flow charts In opera-
GB-A-1182786 describes a method and apparatus      tion of the first
embodiment; [err] preventing the accumulation of an explosive    FIG.8 is a
block diagram of the gas shutoff amount of a gas in a chemical reactor to
which the  40    apparatus of a second embodiment in accor- gas is fed as a
reactant. The flow rate of the gas is  dance with the present invention;
measured and compared with a delayed flow rate     FIG.9 is a graph of a
reference consumption signal. Reduction of flow or shut-off occurs when a
condition in the second embodiment; predetermined difference occurs.
FIG.10 is other graph of the reference consump- Patent Abstracts of Japan
vol. 7 no.47 (M-196)-  45    tion condition In the second embodiment (1192)
24th February 1983 & JP-A-57195978 de-      FIG.11 is a block diagram of
the gas shutoff scribes apparatus to control discharge of unburnt
apparatus of a third embodiment in accordance gas by measuring flow rate,
determining average    with the present invention; flow rate at intervals,
and comparing with a stan-  FIG.12 is a graph of a reference consumption
dard average value, or a duration time, to Issue a   50    condition in the
third embodiment; shut off signal when necessary.                    FIG.13
is a block diagram of the gas shutoff US-A-4589435 discloses a water
shut-off valve      apparatus of a fourth embodiment in accordance which
shuts off if water flows for more than a     with the present Invention;
predetermined time.                                FIG.14 is a graph of a
reference consumption 55    condition in the fourth embodiment. 4    5
EP 0 328 031 B1                       6 DESCRIPTION OF THE PREFERRED
EMBODI-             basis of the flow rate signal from the flow rate MENT
measurement means 3 during the time period of 



the first timer 9. The time period Is selected two FIG.2 is a block diagram
of a gas shutoff      weeks or one month, for example. Then the con-
apparatus of a first embodiment In the present   5   sumption state
represented by an amount of the invention. Referring to FIG.2, a flow rate
measure-  gas consumption, maximum flow rates and a con- ment means 3
detects a flow rate of the gas      tinuous time of the gas consumption
which are flowing from a gas supply tube to a gas equipment,  measured by
the flow rate signal Is detected and Is and generates a flow rate signal
corresponding to  memorized in the consumption state memory 11 the flow
rate. A consumption state detection means  10  from start of the first
timer 9. 6 detects "a consumption state of the gas which      A computing
means 16 for calculating "monitor Is defined as a data set of physical
values on gas  range" of the consumption state generates a refer-
consumption, or elements such as maximum flow     ence consumption
condition on the basis of the rate, total amount and consumption time of
the gas  reference consumption condition set in the chang- in a
predetermined time period, for example. Alter-  15  ing means 12. The
generated reference consump- natively, the consumption state may be defined
as  tion condition is lower than the reference consump- a data set of the
eledments of a flow rate, the flow  tion condition set in the changing
means 12, thus rate of a gas equipment which is maximum In gas  the monitor
range is formed between these two consumption and a total amount of the gas
in a    reference consumption conditions. The data of the predetermined
time period.                   20  monitor range is memorized in a memory
of the A "reference consumption condition" is defined  computing means 16.
as a condition for examining the consumption state   The data of the
monitor range is applied to a and is represented by a set of respective
reference  consumption state presence detector 15. The con- values of the
maximum flow rate, the total amount  sumption state presence detector 15
detects pres- and the consumption time of the gas, for example.  25  ence
of a consumption state In the monitor range, An initial consumption
condition is determined by  and a number of presence of the consumption an
initial consumption condition setting means 7.  state In the monitor range
is counted during an Then the initial consumption condition is set in a
operating time period of the second timer 13 and Is changing means 12 of
reference consumption con-   memorized in a memory thereof. The second
timer dition for starting operation of the gas shutoff ap-  30  13 is
started by first occurrence of presence of the paratus.
consumption state In the monitor range. The con- Data of the reference
consumption condition of  sumption state presence detector 15 also gen- the
changing means 12 for reference consumption   erates data of a new
reference consumption con- condition is applied to a consumption state
judging  dition on the basis of the consumption state which means 8. A
consumption state detected by the  35  is present In the monitor range.
consumption state detection means 6 is applied to    A computing means of a
provisional reference the consumption state judging means 8. In the
consumption condition 14 generates data of a pro- consumption state judging
means 8, the maximum    visional reference consumption condition by mul-
flow rate, the total amount and the consumption  tiplying data from the
consumption state detection time of the gas in the consumption state are
com-  40  means 6 by a predetermined constant value. Then pared with the
reference values of the maximum    the provisional reference consumption
condition is flow rate, the total amount and the consumption   set into the
changing means 12 In response to the time of the gas, respectively. Then,
when at least  input signal from the consumption state presence one element
of the consumption state exceeds the  detector 15. In the above-mentioned
operation, the reference value of the element of the consumption   45
reference consumption condition set in the chang- condition, a shutoff
signal for closing a valve is  ing means 12 is temporarily memorized in a
refer- output to a shutoff means 4. Though data process-  ence consumption
condition memory 5. ing of the consumption state or consumption con-
FIG.3 and FIG.4 are graphs showing operation dition is accomplished with
respect to the respec-  of the first embodiment. Referring to both the tive
three elements, hereafter, the wordings of the  50  graphs the abscissa is
graduated by time, and the "consumption state" or the "reference
consumption  ordinate is graduated by a reference consumption condition" is
used to imply only one element of the  condition which is a reference value
of the con- above-mentioned three ones for the simplicity of  sumption
state. Cross marks designate levels of description.
measured consumption states. A maximum limit A first timer 9 measures a
predetermined time   55  [err] of a consumption condition is designated by
an period by a starting signal from a starting signal  alternate long and
short dash line. generating means 10. A consumption state mem-        A
time period [err] from a time [err] to a time [err] is ory 11 memorizes the
consumption state on the     an operation time of the first timer 9. The
maximum 5    7               EP 0 328 031 B1                  8 consumption
state [err] of plural consumption states  the monitor range Is freely
selected in response to which are measured in the time period [err] is se-
shutoff condition of the gas shutoff apparatus. Fur- 



lected, and a reference consumption condition [err]  thermore, the time
period [err] can be divided into Is calculated by multiplying the maximum
con-    several time periods, and condition for changing sumption state
[err] by a safety factor k (for exam-   5   the reference consumption
condition can be deter- ple, k = 1.5) In the consumption state memory 11.
mined by the number of the consumption state Namely, the reference
consumption condition In   which exist in the monitor range during each di-
the time period [err] is equal to the maximum refer-  vided time period.
For example, plural consumption ence consumption condition [err], and which
is corn-  states which exist In the monitor range during a pared with the
reference consumption condition [err]   10  divided time period are
regarded as one consump- In the changing means 12 at the time [err]. Then
the  tion state, and when a consumption state exists In lower reference
consumption condition [err] is set In  the monitor range during each
divided time period, the changing means 12 as a new reference con-    the
reference consumption condition In the chang- sumption condition. Moreover,
a reference con-   ing means 12 Is replaced with a new reference sumption
condition [err] which is lower than the refer-  15  consumption condition.
In the other method, the ence consumption condition [err] is computed by
new reference consumption condition can be set computing means 16, and a
monitor range of the   when the condition for replacing is satisfied before
consumption state Is formed between the reference  finish of the time
period [err]. consumption conditions [err] and [err]. In the above-
FIG.4 is a graph showing other operation of the mentioned status, when a
consumption state ex-  20  first embodiment. In the operation, only two
con- ceeds the reference consumption condition M2, the  sumption states
[err] and [err] are within the monitor consumption state judging means 8
detects ab-     range during the time period T2, thus the condition normal
state and outputs a signal for activating the  for replacing the reference
consumption condition shutoff means 4.                                 is
not satisfied. Then, when operation of the second At a time [err], a
consumption state [err] exceeds  25  timer 13 has finished, the provisional
reference the reference consumption condition [err] and is    consumption
condition [err] is replaced with the pre- present in the monitor range, and
thereby operation  ceding consumption state [err] which Is memorized of the
second timer 13 Is started. Subsequently, a  in the reference consumption
state memory 5. Ac- reference consumption condition [err] is calculated
cordingly, the lower reference consumption con- by multiplying the
consumption state [err] by the  30  dition of the monitor range is
identical with the safety factor k, and the reference consumption
reference consumption condition [err]. condition [err] is temporarily set
in the changing     In the above-mentioned operation, though the means 12.
On the other hand, the reference con-  reference consumption condition
which Is calcu- sumption condition [err] is memorized in the refer-  lated
on the basis of a measured consumption ence consumption state memory 5 in
order to  35  state is employed as the upper reference con- preserve it.
The time period [err] between the time [err]  sumption condition of the
monitor range, the upper and a time [err] is the operation time of the
second  reference consumption condition can be selected timer 13. The
monitor range is formed between the  from predetermined plural reference
consumption reference consumption condition [err] and the refer-
conditions in the neighborhood of and over the ence consumption condition
Ma. In the time period   40  calculated reference consumption condition.
[err], consumption states [err] and [err] are in the moni-    The lower
reference consumption condition L tor range. Consequently, three
consumption states  can be calculated by multiplying the reference con-
[err] and [err] exist within the monitor range during  sumption condition M
by a constant value (for the time period [err]. In this status, a reference
example, 80 % of reference consumption condition consumption condition
[err] is calculated by mul-  45  M), whereas a fixed predetermined value
corre- tiplying the maximum consumption state [err] by the  sponding to the
reference consumption condition M safety factor k at the time of finish of
operation of  Is applicable to the reference consumption con- the second
timer 13, and the reference consump-  dition L The above-mentioned
calculation process tion condition [err] is set in the changing means 12.
is accomplished by a microcomputer, for example. Subsequently, In order to
provide a new monitor  50  FIG.5, FIG.6 and FIG.7 are flow charts of the
range, a reference consumption condition [err] is   steps of operation of
the gas shutoff apparatus In calculated. Similarly, the above-mentioned
opera-  the first embodiment. tion of the gas shut off apparatus is
continued after  Referring to FIG.5, an initial consumption con- the time
[err].                                      dition is set for a reference
consumption condition In the above-mentioned process, in case that  55
from  the initial consumption condition setting three consumption states or
more are in the moni-  means 7 (step 17). A flow rate Is measured (step tor
range, the reference consumption condition is  18), and a consumption state
Is detected on the changed. The number of the consumption state in   basis
of the output signal of the flow rate measure- 6    9                 EP 0
328 031 B1                      10 ment means 3 (step 19). In a step 20,
operation of  consumption state memory 11 (step 53). On the the first timer
9 is examined, and when the first  other hand, In case that the condition
in the step 37 



timer 9 is in operation, the present consumption   is not satisfied, the
reference consumption con- state is detected and the maximum consumption
dition which is memorized In the reference con- state thereof is memorized
(step 21). When the first   5   sumption state memory 5 is reset Into the
changing timer 9 is not in operation, operation of the second  means 12
(step 54). Then, a lower reference con- timer 13 is  examined (step 22).
When the second   sumption condition [err] (n = 1, 2, 3 ...) for a monitor
timer 13 is in operation, a consumption state which  range is calculated on
the basis of the reference exists in the monitor range Is detected and
memo-  consumption condition set in the changing means rized in the
detector 15 (step 23). When the sec-  10  12 (step 38) Subsequently, the
second timer 13 Is ond timer 13 is not in operation, and after the steps
reset (step 39). When operation of the second 21 and 23, the present
consumption state is com-  timer 13 does not finish, operation of the
second pared with the reference consumption condition in  timer 13 is
examined (step 40). When the second the consumption state judging means 8
(steps 24    timer 13 Is in operation, the counting operation Is and 25).
When result of judgment In the consump-  is  continued (step 41). When the
second timer is not tion state judging means 8 is abnormal, a gas      in
operation, a consumption state which is in the shutoff signal is output
(step 26). When the result  monitor range is detected (step 42). When a
con- of judgment is normal, it is examined whether the  sumption state is
in the monitor range (consump- reference consumption condition in the
changing   tion state [err] in FIG.3), operation of the second means 12 was
replaced with the output from the   20  timer 13 is started (step 43), and
the present refer- consumption state memory 11 (step 27). When she    ence
consumption condition in the changing means reference consumption condition
has been re-       12 is temporarily memorized in the reference con-
placed, the process goes to step 36 of FIG.7.      sumption condition
memory 5 (step 44). Subse- When the reference consumption condition is not
quently, the reference consumption condition Is replaced, the process goes
to step 28 in FIG.6.  25  replaced with a consumption condition from the
Referring to FIG.6, operation of the first timer 9  computing means 14 of
provisional consumption is examined (step 28). When the operation of the
condition (step 45). On the other hand, In case that first timer 9 has
finished, the Initial consumption  no consumption state is in the monitor
range, or condition is compared with a consumption state     after the
steps 39, 41 and 45, the process returns from the consumption state memory
11 (step 29),  30  to the step 18 as shown in FIG.5. and a lower one Is
selected for a reference con-      In the above-mentioned embodiment, the
moni- sumption condition [err], and the reference con-      tor range is
arranged between the reference con- sumption condition [err] in the
changing means 12 is  sumption condition [err] (n = 1, 2, 3 ... ) and the
replaced with the low reference consumption con-   reference consumption
condition [err] which is lower dition M2 (step 30). Then, a reference
consumption   35  than the reference consumption condition M. Fur-
condition L is calculated for forming a monitor    thermore, a reference
consumption condition [err] range of a consumption state on the basis of
the   which is lower than the reference consumption replaced reference
consumption condition M2 (step  condition [err] can be arranged for an
additional 31). On the other hand, when operation of the first  function of
the embodiment as shown in FIG.3 and timer 9 does not finish, operation of
the first timer 9   40  FIG.4. In operation of such function of the gas is
examined (step 32). When the first timer 9 is in  shutoff apparatus, when a
consumption state which operation, the counting operation of the first
timer 9  exceeds the reference consumption condition S Is is continued
(step 33). When the first timer 9 is not  not present during a
predetermined time period, in operation, occurrence of a starting signal
from  the process returns to start of operation. Con- the starting signal
generating means 10 Is detected   45  sequently, the upper reference
consumption con- (step 34). When the starting signal has inputted,   dition
[err] is lowered, and the monitor range Is the first timer starts operation
(step 35). When the  inevitably lowered, thus a suitable monitor range Is
starting signal is not output, and after the steps 31,  arranged
corresponding to reduction of gas con- 33 and 35, the process return to the
step 18 in   sumption because of reduction of a gas equipment FIG.5, and a
flow rate is measured.           50  or change of the season, for example.
Referring to FIG.7, finish of operation of the     As mentioned above, In
the gas shutoff appara- second timer 13 is examined (step 36). When the
tus in accordance with the present Invention, a operation of the second
timer finishes, it is exam-  consumption state of the gas is always
monitored ined that three consumption states P are in the    and Is
compared with a predetermined reference monitor range (step 37). When three
consumption   55  consumption condition. Therefore, when the con- states
are present in the monitor range, the refer-  sumption state exceeds the
reference consumption ence consumption condition In the changing means
condition because of escape of the gas or signifi- 12 is replaced with a
consumption state from the  cant increase of gas consumption, the
consumption 7    11               EP 0 328 031 B1                   12
state is determined to be abnormal, and the shutoff  by multiplying the
consumption state [err] by the means Is activated to shutoff supply of the
gas.  safety factor K and is set as a provisional reference 



Consequently, gas explosion or gas poisoning can  consumption condition. At
the same time, operation be prevented previously.
of the second timer 13 is started, and the reference Furthermore, an actual
consumption state of a   5   consumption condition [err] is memorized In
the consumer is measured during a predetermined      reference consumption
state memory 5. A time time period of the first timer, and a reference
period [err] from the time [err] to a time [err] is the consumption
condition is set on the basis of the  operation time period of the second
timer 13. A measured consumption state. Consequently, char-  monitor range
during the time period [err] is from acter of the consumer In gas
consumption Is Intro-  10  the reference consumption condition [err] to the
ref- duced Into the reference consumption condition,  erence consumption
condition [err], and the lower thus, function for preventing gas accident
Is signifi-  reference consumption condition is equal to the cantly
improved. Moreover. In case that the con-  previous reference consumption
condition [err]. In umption state of the consumer is changed by      the
time period [err], a consumption state [err] ex- -replacement of a gas
equipment or purchase of a   15  ists in the monitor range. In due time,
operation of new gas equipment, the reference consumption     the second
timer 13 finishes at the time [err], and one condition is amended to an
optimum reference      number of operation of the second timer 13 Is
consumption condition.                           counted in the cycle
counter 46. The second timer FIG.8 is a block diagram of a gas shutoff
13 is immediately restarted after finish of the op- apparatus of a second
embodiment, wherein ele-  20  eration at the time [err], and is operated
during a time ments similar to the elements of FIG.2 are iden-  period
[err] until a time [err]. A consumption state is tified by like numerals.
In the second embodiment,  monitored during the time period [err]. As shown
a cycle counter 46 for counting the number of    In FIG.9, a consumption
state [err] exists during the operation of the second timer 13 is added
into the  time period [err]. block diagram shown in FIG.2. Moreover, the
con-  25  Operation of the second timer 13 finishes at a sumption state
existence detector 15 outputs a   time [err], and one number of the
operation of the signal to restart the second timer 13 until a pre-  second
timer 13 Is also counted in the cycle coun- determined number of signals is
output from the  ter 46. Consequently, the number of operation cycle
counter 46.                                counted in the cycle counter 46
becomes two. Operation of the second embodiment is elu-  30  Furthermore,
the second timer 13 is restarted after cidated in reference with FIGs. 9
and 10.        finish of the operation at the time [err], and continues
Referring to FIG.9, the time period [err] is of the  its operation during a
time period [err] until a time first timer 9, and the maximum consumption
state  t. A consumption state [err] is present during the [err] measured in
the time period [err] is multiplied by  time period [err]. When operation
of the second a safety factor K (for example K = 1.5), and   35  timer 13
has finished at the time [err], the cycle thereby a reference consumption
condition [err] is  counter 47 counts one number of operation of the
attained. A consumption state [err] is a reference  second timer 13, and as
a result, the total operation consumption condition during the time period
[err],  number of the second timer 13 becomes three. and is equal to the
maximum consumption state. At    In the embodiment, in case that at least
one a time [err], the consumption state [err] is compared   40  consumption
state is present in the monitor range with the reference consumption
condition [err], and  during the respective operation time periods [err],
the reference consumption condition [err] of a lesser  [err] and [err] of
the second timer 13, the refer- one is set as a new reference consumption
con-   ence consumption condition is changed. In order to dition.
subsequently, a lower reference consump-  change the reference consumption
condition, a new tion condition [err] for forming a monitor range of the
45  reference consumption condition [err] is calculated consumption state
is calculated by the computing  by multiplying the maximum consumption
state [err] means 16, and an actual consumption state is     which is
measured during the three operation time monitored within the monitor
range.               periods  [err] and [err] by the safety factor In the
above-mentioned status, when an actual  K Subsequently, In order to refine
the monitor consumption state exceeds the reference con-  50  range, a
lower reference consumption condition [err] sumption condition [err], the
consumption state     is calculated. In a similar manner, monitor of the
judging means 8 detects an abnormal consumption   consumption state is
continued after the time [err]. state, and outputs a signal for activating
the shutoff  In the embodiment, it is a condition for amen- means 4.
ding the reference consumption condition that at At a time [err], for
example, a consumption state    55  least one consumption state is present
in the moni- [err] exceeds the reference consumption condition   tor range
during the respective time periods [err], [err] and is present In the
monitor range. Then, a  [err] and [err], and thereby, in case that the
reference consumption condition [err] is calculated  operation time of the
second timer 13 is 24 hours, 8    13                EP 0 328 031 B1
14 for example, variation of every day's consumption  returned to the
original state, the reference con- state can be monitored. Namely, when an
In-      sumption condition is replaced with the original 



creased consumption state has continued during   reference consumption
condition. Thus easy-going three days, it is reasonable to suppose that a
new  change of the reference consumption condition gas equipment had
introduced Into the consumer.   5   which Invalidates the function of the
gas shutoff However, In case that Increase of the consumption  apparatus Is
preventable. sate is temporary by making a party, for example,
Furthermore, in a similar manner as described. such increased consumption
state Is not supposed  in the first embodiment, a reference consumption to
continue during three days. According to the  condition S which is lower
than the reference con- above-mentioned manner, temporary increase of  10
sumption condition L can be set to comply with the gas consumption Is
distinguished from a suc-  reduction of gas consumption. cessive increase
because of. Introduction of the     FIG.11 is a block diagram of a third
embodi- new gas equipment. Consequently, the reference   ment of the gas
shutoff apparatus, wherein ele- consumption condition Is not amended in
such     ments similar to the elements of FIG.2 are Iden- temporary
increase. The number of operation of  15  tified by like numerals. This
embodiment relates to the second timer 13 can be selected to an arbitrary
a process for lowering a reference consumption number corresponding to the
consumer's condition.  condition, and combination with the process of the
Referring to FIG.10 though a consumption     first or second embodiment is
recommendable In state [err] is in the monitor range during the time
practical use. period [err], no consumption state is present in the   20
FIG.12 is a graph showing operation of the monitor range during the time
period [err]. In the  third embodiment. Referring to FIG.12, the refer-
above-mentioned case, the reference consumption  ence consumption condition
[err] is an initial con- condition [err] is replaced with the reference
con-  sumption condition and Is a maximum limit of con- sumption condition
M2 which is equal to the pre-  sumption state. The maximum consumption
state ceding one. Namely, only the consumption state [err]  25  [err] which
is measured in the time period [err] of the is present in the monitor range
during the time  first timer 9 is multiplied by a safety factor K (for
period [err] and no consumption state is present  example K = 1.5), and a
reference consumption therein during the time period [err]. Therefore, the
condition [err] is attained. The reference consump- condition for changing
the reference consumption  tion condition [err] is compared with the
Initial refer- condition Is not completed in this case, and the  30  ence
consumption condition [err] at the time [err] reference consumption
condition [err] which is main-  which end of operation of the first timer
9, and a tained in the reference consumption state memory  lower reference
consumption condition [err] is set 5 is reset in the changing means 12.
Accordingly  Into the changing means 12 as a new reference the lower
reference consumption condition [err] is  consumption condition.
Subsequently, in order to equal to the preceding lower reference consump-
35  form a monitor range of the consumption state, a tion condition. In a
similar manner, in case that no  lower reference consumption condition
[err] is cal- consumption state is present in the monitor range  culated,
thus the monitor range is formed between during the time period [err], the
original reference  the reference consumption conditions [err] and [err].
consumption condition [err] is reset as the reference  in the
above-mentioned status, when a gas con- consumption condition.
40  sumption state exceeds the reference consumption In the above-mentioned
example, though the    condition [err], an abnormal consumption state Is
upper reference consumption condition [err] is cal-  detected by the
consumption state judging means culated on the basis of a measured
consumption   8, and a shutoff signal is output. state, the reference
consumption condition can be    The second timer 14 starts operation at the
selected from predetermined plural constant val-  45  time [err], and in
case that a consumption state is ues.
present in the monitor range, operation of the sec- Moreover, the reference
consumption condition  ond timer 14 is reset. Namely, counting operation L
of the monitor range is obtainable by multiplying  of the second timer is
interrupted, and the process the reference consumption condition [err] by a
pre-  is returned to the start. In the example, since a determined factor
(for example, 0.8). On the other  50  consumption state [err] is present in
the monitor hand, a predetermined constant value according to  range at the
time [err], at which the second timer 14 the reference consumption
condition [err] is applica-  is reset. A time period [err] is a time period
be- bie to the reference consumption condition [err].   tween start and
reset of the second timer 14. Then, In the above-mention embodiment, when
the     the second timer 14 starts operation at the time [err], gas
consumption has temporarily increased, the  55  and a consumption state Pa
is present In the moni- reference consumption condition is replaced with a
tor range at a time [err] to Interrupt operation of the provisional
reference consumption condition, and  second timer. Consequently, the
second timer Is when the increase of the gas consumption has     again
reset, and is started at a time [err]. 9    15                EP 0 328 031
B1                    16 During the time period from the time [err] to a
[err] of the second timer 13. After finish of operation time [err], since
no consumption state is present in  of the second timer 13 at the time
[err], a consump- 



the monitor range, operation of the second timer 13  tion state [err] which
is maximum between the times Is not suspended, and thus the second timer 13
[err] and [err] is selected and is multiplied by the safety finishes the
operation at the time [err]. Then at the   5   factor K, and thereby a new
reference consumption time [err], a new reference consumption condition Ms
condition [err] is obtained. After the time [err], opera- is calculated by
multiplying the preceding refer-  tion of the second timer 13 Is restarted.
However, ence consumption condition M2 by a predeter-      since
consumption states  [err] and [err] is present mined factor d (for example
d = 0.8). Subse-     in the monitor range, the second timer 13 is reset
quently, a new lower reference consumption con-  10  at the respective
times  [err] and [err] . The respective dition [err] is calculated by the
computing means 16  operation time periods  [err]  and [err] are shorter of
the monitor range of consumption state.       than the full operation time
of the second timer 13. The second timer 13 is operated In the similar
In the fourth embodiment, which Is unlike the manner as mentioned above
after the time [err], and  third embodiment, a new upper reference con- in
case that a consumption state such as a con-  15  sumption condition is
calculated on the basis of the sumption state  [err] or [err] comes in the
monitor  maximum consumption state which is present in range within the
time period [err] of the second timer  the monitor range in preceding time
period T2 of 13, the present monitor range between the refer-  the second
timer 13. ence consumption conditions [err] and [err] is main-
Although the invention has been described in tained. On the other hand, in
case that no con-  20  its preferred form with a certain degree of particu-
sumption state exists in the monitor range during  larity, it is understood
that the present disclosure of the time period [err], the present monitor
range is  the preferred form has been changed in the details replaced with
a new lower monitor range. There-  of construction and the combination and
arrange- fore, the third embodiment relates to function for  ment of parts
may be resorted to without departing lowering a reference consumption
condition.  25  from the spirit and the scope of the invention as FIG.13 is
a block diagram of a fourth embodi-  hereinafter claimed. ment of the gas
shutoff apparatus, wherein ele- ments similar to the elements of FIG.2 are
Iden-  Claims tified by like numerals. In the embodiment, a sec- ond
consumption state memory 50 Is provided   30   1.  A gas shutoff apparatus
comprising: Instead of the computing means 14 of FIG.2 with         flow
rate measurement means (3) for gen- respect to the first embodiment. The
fourth em-      erating a flow rate signal corresponding to a bodiment also
relates to a process for lowering a    flow rate of gas in a gas supply
line. reference consumption condition, and the process        consumption
state detection means (6) for is recommendable to combine with the process
of  35  detecting particular consumption parameters, the first or second
embodiment.                      including flow rate and the time elapsed
since The second consumption state memory 50            consumption of gas
has commenced, on the memorizes a consumption state during operation of
basis of said flow rate signal, the second timer 13, and calculates a
reference         consumption state judging means (8) com- consumption
condition on the basis of the con-  40   prising means for comparing said
detected sumption state memorized in the second consump-      consumption
parameters with reference con- tion state memory 50. The consumption state
pres-    sumption parameter values and for generating ence detector 15
detects presence of a consump-      a gas shutoff signal if a said
consumption tion state in a monitor range which is formed by     parameter
value is greater than a reference the computing means 16, and when the
consump-  45    consumption parameter value, tion state is present in the
monitor range, data of     initial consumption condition setting means the
second consumption state memory 50 is initial-   (7) comprising a memory
for setting reference ized, and the second timer 13 is reset. An upper
consumption parameter values in said con- reference consumption condition
of the monitor       sumption state judging means as an initial con- range
is replaced with a consumption state from   60  dition, the second
consumption memory 50 when the op-           shutoff means (4) for
interrupting said gas eration of the second timer 13 finished.
supply by reception of said shutoff signal, Detailed operation of the
fourth embodiment is       a first timer (9) for measuring a first pre-
elucidated in reference with FIG.14. Operation be-   determined time period
during which a con- tween the times [err] and [err] is identical with that
of  55  sumption pattern is to be monitored, said pat- the third
embodiment. In this embodiment, a con-     tern comprising data as to
maximum flow rate sumption state is memorized by the second con-
occuring during said period, and longest time sumption state memory 50
during the time period      of consumption during said period, 10    15
EP0328031 B1                       16 During the time period from the time
[err] to a   [err] of the second timer 13. After finish of operation time
[err], since no consumption state Is present in  of the second timer 13 at
the time [err], a consump- 



the monitor range, operation of the second timer 13  tion state [err] which
is maximum between the times is not suspended, and thus the second timer 13
[err] and [err] is selected and is multiplied by the safety finishes the
operation at the time [err]. Then at the   5   factor K, and thereby a new
reference consumption time [err], a new reference consumption condition
[err]  condition [err] is obtained. After the time [err], opera- is
calculated by multiplying the preceding refer-  tion of the second timer 13
is restarted. However, ence consumption condition [err] by a predeter-
since consumption states  [err] and [err] is present mined factor d (for
example d - 0,8). Subse-       in the monitor range, the second timer 13 is
reset quently. a new lower reference consumption con-  10  at the
respective times [err] and [err]. The respective dition [err] is calculated
by the computing means 16  operation time periods  [err] and [err] are
shorter of the monitor range of consumption state.        than the full
operation time of the second timer 13. The second timer 13 is operated in
the similar    In the fourth embodiment, which is unlike the manner as
mentioned above after the time [err], and  third embodiment, a new upper
reference con- sumption state P4, Ps or P6 comes In the monitor 15 maximum
consumption state which Is present In range within the time period T2 of
the second timer  the monitor range in preceding time period T2 of 13, the
present monitor range between the refer-   the second timer 13. ence
consumption conditions [err] and [err] is main-        Although the
invention has been described in tained. On the other hand, in case that no
con-  20  its preferred form with a certain degree of particu- sumption
state exists in the monitor range during  larity, it is understood that the
present disclosure of the time period T2, the present monitor range is
the preferred form has been changed in the details replaced with a new
lower monitor range. There-    of construction and the combination and
arrange- fore, the third embodiment relates to function for  ment of parts
may be resorted to without departing lowering a reference consumption
condition.   25  from the spirit and the scope of the invention as FIG.13
is a block diagram of a fourth embodi-  hereinafter claimed. ment of the
gas shutoff apparatus, wherein ele- ments similar to the elements of FIG.2
are iden-   Claims tified by like numerals. In the embodiment, a sec- ond
consumption state memory 50 is provided   30  1. A gas shutoff apparatus
comprising: instead of the computing means 14 of FIG.2 with          flow
rate measurement means (3) for gen- respect to the first embodiment. The
fourth em-       erating a flow rate signal corresponding to a bodiment
also relates to a process for lowering a     flow rate of gas In a gas
supply line. reference consumption condition, and the process
consumption state detection means (6) for is recommendable to combine with
the process of  35   detecting particular consumption parameters, the first
or second embodiment.                       Including flow rate and the
time elapsed since The second consumption state memory 50
consumption of gas has commenced, on the memorizes a consumption state
during operation of     basis of said flow rate signal, the second timer
13, and calculates a reference           consumption state judging means
(8) com- consumption condition on the basis of the con-  40    prising
means for comparing said detected sumption state memorized in the second
consump-       consumption parameters with reference con- tion state memory
50. The consumption state pres-     sumption parameter values and for
generating ence detector 15 detects presence of a consump-       a gas
shutoff signal if a said consumption tion state in a monitor range which is
formed by      parameter value is greater than a reference the computing
means 16, and when the consump-  45     consumption parameter value, tion
state is present in the monitor range, data of       initial consumption
condition setting means the second consumption state memory 50 is initial-
(7) comprising a memory for setting reference ized, and the second timer 13
Is reset. An upper       consumption parameter values in said con-
reference consumption condition of the monitor        sumption state
judging means as an Initial con- range is replaced with a consumption state
from   50  dition, the second consumption memory 50 when the op-
shutoff means (4) for interrupting said gas eration of the second timer 13
finished.              supply by reception of said shutoff signal, Detailed
operation of the fourth embodiment is        a first timer (9) for
measuring a first pre- elucidated in reference with FIG.14. Operation be-
determined time period during which a con- tween the times [err] and [err]
is identical with that of  55  sumption pattern Is to be monitored, said
pat- the third embodiment. In this embodiment, a con-      tern comprising
data as to maximum flow rate sumption state is memorized by the second con-
occuring during said period, and longest time sumption state memory 50
during the time period       of consumption during said period, 10    17
EP 0:328 031 B1                 18 starting signal generating  means (10)
for      supply by reception of said shutoff signal, starting operation of
said first timer,              a first timer (9) for measuring a first pre-
consumption state memory (11) for memo-       determined time period during
which a con- 



rizing said consumption pattern during the time  sumption pattern is to be
monitored, said pat- period of operation of said first timer, said   5
tern comprising data as to maximum flow rate memory being arranged to
calculate a con-        occuring during said period, and longest time
sumption condition on the basis of said memo-    of consumption during said
period, rized consumption pattern,                           starting
signal generating means (10) for means (12) for changing the reference
starting operation of said first timer, consumption condition stored in
said consump-  10    consumption state memory (11) for memo- tion state
judging means,                         rizing said consumption pattern
during the time means (16) for computing a monitor range,     period of
operation of said first timer, said the occurrence within which of
consumption       memory being arranged to calculate a con- parameter
values is to be detected during a      sumption condition on the basis of
said memo- second time period, the values In said monitor  15  rized
consumption pattern, range being lower than said reference con-
means (12) for changing the reference sumption parameter values,
consumption condition stored in said consump- a second timer (13) for
measuring said        tion state judging means, second predetermined time
period,                    means (16) for computing a monitor range, means
(14) for computing a provisional  20    the occurrence within which of
consumption reference consumption parameter condition to     parameter
values is to be detected during a be set into said means (12) for changing
refer-  second time period, the values in said monitor ence consumption
condition by multiplying        range being lower than said reference con-
data from said consumption state detection       sumption parameter values,
means by a predetermined constant,       25          a second timer (13)
for measuring said a consumption state presence detector         second
predetermined time period, (15) for detecting an occurrence of a consump-
a cycle counter (46) for counting the num- tion parameter value within said
monitor range     bers of cycles that said second timer operates, to cause
outputting of a signal for starting         means (14) for computing a
provisional operation of said second timer for memorizing   30  reference
consumption parameter condition to consumption parameter values present in
said     be set into said means (12) for changing refer- monitor range
during operation of said second    ence consumption condition by
multiplying timer, and for calculating a reference con-      data from said
consumption state detection sumption condition on the basis of said memo-
means by a predetermined constant, rized consumption parameter values.
35          a consumption state presence detector (15) for detecting an
occurrence of a consump- 2. A gas shutoff apparatus comprising:
tion parameter value within said monitor range flow rate measurement means
(3) for gen-      to cause outputting of a signal for starting erating a
flow rate signal corresponding to a    operation of said second timer,
which is caus- flow rate of gas in a gas supply line.   40      ed to run
for a predermined number of con- consumption state detection means (6) for
secutive cycles of operation, for memorizing detecting particular
consumption parameters,     consumption parameter values present In said
including flow rate and the time elapsed since   monitor range during each
cycle of operation consumption of gas has commenced, on the         of said
second timer, and for calculating a basis of said flow rate signal,
45      reference consumption condition on the basis consumption state
judging means (8) com-     of said memorized consumption parameter val-
prising means for comparing said detected        ues. consumption
parameters with reference con- sumption parameter values and for generating
3.  A gas shutoff apparatus comprising: a gas shutoff signal If a said
consumption   50      flow rate measurement means (3) for gen- parameter
value is greater than a reference      erating a flow rate signal
corresponding to a consumption parameter value,                     flow
rate of gas In a gas supply line. initial consumption condition setting
means      consumption state detection means (6) for (7) comprising a
memory for setting reference    detecting particular consumption
parameters, consumption parameter values in said con-  55    including flow
rate and the time elapsed since sumption state judging means as an initial
con-  consumption of gas has commenced, on the dition,
basis of said flow rate signal, shutoff means (4) for interrupting said gas
consumption state judging means (8) com-    19                EP 0 328 031
B1                      20 prising means for comparing said detected    5.
A gas shutoff apparatus comprising: consumption parameters with reference
con-       flow rate measurement means (3) for generat- sumption parameter
values and for generaing       Ing a flow rate signal corresponding to a
flow a gas shutoff signal If a said consumption        rate of gas in a gas
supply line. 



parameter value is greater than a reference   5      consumption state
detection means (6) for consumption parameter value,
detecting particular consumption parameters, Initial consumption condition
setting means   including flow rate and the time elapsed since (7)
comprising a memory for setting reference     consumption of gas has
commenced, on the consumption parameter values In said con-         basis
of said flow rate signal, sumption state judging means as an Initial con-
10  consumption state judging means (8) com- dition,
prising means for comparing said detected shutoff means (4) for
Interrupting said gas    consumption parameters with reference con- supply
by reception of said shutoff signal,       sumption parameter values and
for generating a first timer (9) for measuring a first pre-   a gas shutoff
signal if a said consumption determined time period during which a con-  15
parameter value is greater than a reference sumption pattern is to be
monitored, said pat-    consumption parameter value, tern comprising data
as to maximum flow rate         initial consumption condition setting means
occurring during said period, and longest time    (7) comprising a memory
for setting reference of consumption during said period,
consumption parameter values in said con- starting signal generating means
(10) for  20  sumption state judging means as an initial con- starting
operation of said first timer,           dition, consumption state memory
(11) for memo-           shutoff means (4) for interrupting said gas rizing
said consumption pattern during the time   supply by reception of said
shutoff signal, period of operation of said first timer, said         a
first timer (9) for measuring a first pre- memory being arranged  to
calculate a con-  25    determined time period during which a con- sumption
condition on the basis of said memo-     sumption pattern is to be
monitored, said pat- rized consumption pattern,                        tern
comprising data as to maximum flow rate means (12) for changing the
reference          occuring during said period, and longest time
consumption condition stored in said consump-     of consumption during
said period, tion state judging means,                  30         starting
signal generating means (10) for means (16) for computing a monitor range,
starting operation of said first timer, the occurrence within which of
consumption            consumption state memory (11) for memo- parameter
values is to be detected during a       rizing said consumption pattern
during the time second time period, the values in said monitor    period of
operation of said first timer, said range being lower than said reference
con-  35    memory being arranged to calculate a con- sumption parameter
values,                        sumption condition on the basis of said
memo- a second timer (13) for measuring said        rized consumption
pattern, second predetermined time period,                     means (12)
for changing the reference a consumption state presence detector
consumption condition stored In said consump- (15) for detecting an
occurence of a consump-  40  tion state judging means, tion parameter value
within said monitor range        means (16) for computing a monitor range,
to cause outputting of a signal for starting      the occurrence within
which of consumption operation of said second timer, for memorizing
parameter values is to be detected during a consumption parameter values
present in said      second time period, the values in said monitor monitor
range during operation of said second  45  range being lower than said
reference con- timer, and for calculating a reference con-       sumption
parameter values, sumption condition to be set in said changing         a
second timer (13) for measuring said means after finish of operation of
said second    second predetermined time period, timer on the basis of said
memorized con-             a second consumption state memory (50) sumption
parameter value.                 so      for memorizing a consumption
parameter value during the time period of operation of said 4. A gas
shutoff apparatus In accordance with         second timer and arranged to
calculate a con- claim 3, wherein                                  sumption
condition on the basis of said memo- the reference consumption condition is
re-    rized consumption pattern, and for setting a placed with a reference
consumption condition   55  reference consumption condition In said means
In which the reference consumption condition      for changing after finish
of operation of said is multiplied by a predermined factor at the
second timer, time of finish of operation of said second timer.     a
consumption state presence detector 12    21              EP 0 328 031 B1
22 (15) for detecting an occurence of a consump-      Verbrauch     s
in diesem  wah- tion parameter value within said monitor range     rend
eines zwelten Zeltraums ermittelt werden to cause outputting of a signal
for restarting     soil, wobel die Werte In dem Kontroibereich operation of
said second timer at said oc-         niedriger sind als die
Bezugvefbauchsparame- 



curence of said consumption parameter value,   5   terwerte, and for
initializing said second consumption        in zwelter Zeitmesser (13) zum
Messen des state memory (50) at said occurence of said        zwelten
festgelegten Zeltraums, consumptionparameter value.
dine Elnrichtung (14) zur Berechnung sines voriaufigen    Bezugsvea
PatentansprUche                               10      stands, der In der
Elnrichtung (12) zur Ande- rung des Bezugsverbrauchszustands festgelegt 1.
Gasabschaitvorrichtung, umfassend:                 wird, Indem man Daten
von der Elnrdchtung zur esne DurchsatzmeBeinrichtung (3) zur Erzeu-
Ermittlung des Verbrauchszustands mit elner gung aines Durchsatzsignals,
das dern Gas-        festgelegten Konstanten multipliziert, durchsatz In
einer Gaszufuhriletung entspricht,   16  ein Verbrauchszustandsdeteitor
(15) rum Er- eine Einrichtung (6) zur Ermittlung eines Ver-     mitteln des
Vorliegens sines Verbrauchspara- brauchszustands, um bestimmte Verbrauchs-
meterwertes In dem Kontrolibereich, um die parameter, die den Durchsatz und
die selt Be-      Ausgabe elnes Signals zum Starten des Be- ginn des
Gasverbrauchs verstrichene Zeit um-       triebs des zwelten Zeltmessers zu
bewirken, fassen, auf der Grundlage des Durchsatzsi-  20     zum  Speichem
der in dem  Kontrollbereich gnals zu ermitteln,
wahrend des Betriebs des zweiten Zeitmes- eine Einrichtung (8) zur
Bewertung des Ver-        sers vorliegenden Verbrauchsparameterwerte
brauchszustands,  umfassend  Einrichtungen         und zur Berechnung eines
.Bezugsverbrauchs- zum Vergleichen der ermittelten Verbrauchspa-
zustands auf der Grundlage der gespeicherten rameter mit
Bezugsverbrauchsparameterwerten   25   Verbrauchsparameterwerte. und zur
Erzeugung eines Gasabschaltsignals, wenn der Verbrauchsparameterwert grdBer
ist    2. Gasabschaltvorrichtung umfassend: als ein
Bezugsverbrauchsparameterwert,             eine Durchsatzmefllinrdchtunlg
(3) zur Erzeu- elne Elnrdchtung (7) zum Einstellen sines Aus-     gung
elnes Durcheatzsignals, das einem Gas- gangsverbrauchszustands, die eanen
Speicher  3o    durchsatz In einer Gaszufuhrieltung entspricht, zum
Einsteilen von Bezugsverbrauchsparame-         elne Einrichtung (6) zur
Ermittlung elnes Ver- terwerten als alnen Ausgangszustand In der
brauchszustands, um bestimmte Verbrauchs- Einrichtung zur Bewertung sines
Verbrauchs-        parameter, die den Durchsatz und die seit Be- zustands
umfaBt,                                   ginn des Gasverbrauchs
verstrichene Zelt um- sine Abschalteinrdchtung (4) zur Unterbrechung   35
fassen, auf der Grundlage des Durchsatzsi- der Gaszufuhr belm Erhait des
Abschaitsig-         gnals zu ermitteln, nals,
eine Elnrichtung (8) zur Bewertung des Ver- elnen ersten Zeltmesser (9) zum
Messen eines       brauchszustands, umfassend  Elnrichtungen, ersten
festgeiogten Zeltraums, wahrend des-        um die ermitteiten
Verbrauchsparameter mit sen eln Verbrauchsmuster kontrollIert werden   4o
Bezugsverbrauchsparameterwerten zu verglel- soil, wobei das Muster Daten
bezOglich des In      chen und ein Gasabschaltssignal zu erzeugen, dem
Zeitraum auftretenden Maximaldurchsat-         wenn ein
Verbrauchsparameterwert einen Be- zes und der iangsten Verbrauchszeit
wahrend        zugsverbrauchsparametrwett Oberstelgt, des Zeitraums umfaBt,
elne Einrichtung (7) rum Einstelien eines Aus- elne
Startsignalerzeugungseinrichtung (10), um   4s  gangsvsrbrauchszustands.
die einen Speicher den Betrieb des ersten Zeitmessers zu starten,     zum
Einstellen der Bezugsverbrauchsparame- einen Verbrauchsustandsspelcher (11)
zum          terwerte als elnen Ausgangszustand in der Emn- Speichem  des
Verbrauchsmusters wahrend            rlchtung Zur Bewertung eines
Verbrauchszu- des Betriebszeitraums des ersten Zeitmessers,      stands
umfaft, wobei der Speicher vorgesehen ist, um einen   6o   eine
Abschalteinrichtung (4) zur Unterbrechung Verbrauchszustand auf der
Grundlage des go-        der Gaswufuhr beim Erhait des Abschaftsig-
speicherten Verbrauchsmusters ru berechnen,        nals, sine Einrlchtung
(12) zum Andem des Bezugs-        elnen ersten Zeltmesser (9) zum Messen
sines verbrauchszustands, der In der Elnrichtung zur     ersten
festgelegten Zeitraums, wahrend des- Bewertung des Verbrauchszustands
gespel-  66       sen sin Verbrauchsmuster kontrolliert warden chert Ist,
soil, wobei das Muster Daten beztglich sines elne Elnrichtung (16) zur
Berechnung eines         In dem Zeitraum auftretenden Maximaidurch-
Kontrollberelches, wobel das Vorliegen von         satzes und der langsten
Verbrauchszeit wah- 13    *  23              EPO=32B031 B1
24    1111111  L 1   1    1 rend des Zeitreums urnflt,
brd,  umhfssend  Enichtungen sine Startsignaierzeugungseinrichtung (10), um
zum Vergleichen der ermitlelten Vwbrauchspae den Betrieb des ersten
Zeltmessers zu starten,     rameter mit Bezugsv auceerr einen
Verbrauchszustandsspeicher (11), urn         und zur Erzeugung oinos
mlihegnak, 



das Verbrauchemuster wihrend des Betrebs-   6      wenn ein
Verbreuchsremetewt gr8Ber als zeitraums des ersten Zeitmessers zu spei-
ein Bezugsverbrauchperemeterwert ist, chern. wobel der Specher vorgsehen
Ist, urn       sdne Bnrichtung (7) zum Einstelien sines Aus- elnen
Bezugswrbrauchszustend  euf  der            gangerbreuchezustands, die onen
Spelcher Grundlage des gespelcherten Verbrauchsmu-          zum Elnstellen
der Bezugee e- sters zu berechnen,                        10      terwerte
ais einen Ausgangazustand In der En- eine Einrichtung (12) zum Andem des In
der         richtung zum  Bewerten des Verbrauchszu- Elndrchtung zur
Bewertung des Verbrauchszu-        stands umfaet stands  gespelcherten
Bezugsverbrauchszu-         elne Abschafteinrichtung (4) zum Unterbrechen
stands,                                            der Gaswfuhr beim Erhaft
des Abschaitsig- eine Einrichtung (16) zum  Berechnen eines   1     d naes,
Kontrollbereiches, wobel das Auftreten von         elnen ersten Zeltmesser
(9) zum Messen sines Verbrauchsparameterwerten In diesern wah-
ersten festgelegten Zeltraums, wahrend des- rend sines zweiten Zeltraums
ermittelt werden      sen sin Verbrauchsmuster kontrolliert werden soil,
wobei die Werte in dem Kontrollbereich       solt, wobei das Muster Daten
bezoglich des niedriger sind als die Bezugsverbrauchspara-  20   wahrend
dieses Zeotraums auftretenden Maxi- meterwerte,
maidurchsatzes und der lingsten Verbrauchs- einen zweiter Zeltmesser (13)
zum  Messen          zeit wahrend dieses Zeitraums umfaBt, des zweiten
festgelegten Zeitraums,                sine
Startsignalerzeugungsoinrichtung (10), urn einen Taktzahler (46), um die
Anzahl der Takte     den Betrieb des ersten Zeitmessers zu starten, zu
zahien, die der zweite Zeitmesser in Betrieb   26  einen
Verbrauchszustandsspeicher (11) zum ist,
Speichem  des Verbrauchsmusters wahrend sine Einrichtung (14) zum Erstellen
sines vor-     des Betriebszeitraums des ersten Zeltmessers, laufigen
Bezugsverbraucheparameterzustands,        wobel der Spelcher vorgesehen
Ist, urn einen der in der Einrchtung (12) zum Andem des
Verbrauchszustand auf der Grundiage des ge- Bezugsverbrauchszustends
elngesteilt werden   ao   speicherten Verbrauchsmusters zu berechnen, soil,
indem Daten von der Einrichtung zur Er-      eine Elnrichtung (12) zur
Anderung des Be- mittiung des Verbrauchszustands mit elner
zugsverbrauchswstands, der In der Einrich- *     festgelegten Konstente
murtdplizlert werden,       tung zur Bewertung des Verbrauchezustands einen
Verbrauchszustandsdetektor (15) zum          goespeichert Ist, Ermittoin
des Voriegens sines Verbrauchspa-  36    sine Einrdchtung (16) zur
Berechnung eines rameterwertes In dem Kontrollberelch, um die
Kontrollberelches, wobel In dlesem auftretende Ausgabe sines Signals zum
Starten des Be-          Verbrauchsparamebtrwerte  wlhrend  elnes triebs
des zweltsn Zeltmessers zu bewirken,        zweiten Zeltraums ermitteit
werden sollen, wo- den man esne bestimmte Anzahl von aufeinan-        bei
die Werte In dem Kontrollberelch ntedriger derfolgenden Betriebstbkten
laufen WiMt, zum   40  sind als die Bezugsverbrauchsparameterwerte,
Spoichem der in dern Kontroliberelch vorlie-       elnen zweiten Zeftmesser
(13) zum  Messen genden  Verbrauchsparametbrwerte  wahrend          des
zweibtn festgeiegtbn Zeltraums, jedes Betriebstaktes des zweitsn
Zeltmessers       einen Verbrauchszustandsdestktor (15) zur Er- und zur
Berechnung sines Bezugsverbrauchs-         mittiung des Vorliegens slnes
Verbrauchspara- zustands auf der Grundlage der gespsicherten   45
meterwertes in dem  Kontrollbereich, um die Verbrauchsparameterwerte.
Ausgabe elnes Signals zum Starten des Be- triebs des zwelten Zeitmessers zu
bewirken, 3  Gasabschaftvordchtung, umfassend:                   zum
Spoichem der Verbrauchsparameterwerte, sine DurcheatzrneBeinrichung (3) zur
Erzeu-        die In dern Kontrollberelch wihrend des Be- gung sines
Durchsdtzslgnals, das einern Gas-  6o   triebs des zwelten Zeitmessers
voriiegen, und durchsatz In elner Gaszufuhrieitung entspricht,    zur
Berechnung sines Bezugsverbrauchszu- sine Elnrichtung (8) zur Ermittlung
sines Ver-     stands, der In der Anderungseinrichtung nach
brauchszustands, urn bestimmte Verbrauchs-         dem Ends des Betriebs
des zweisten Zeitmes- parameter, die den Durchsatz und die soft dem
sers auf der Grundlage des gespelcherten Ver- Beginn des Gasverbrauchs
verstrichene Zeit  sw     brauchsparameterwertes  eingestelt werden
umfassen, auf der Grundlage des Durchsatzsi-       soil. gnals zu
ermittein, sine Einrichtung (8) zur Bewertung des Ver- 14
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Cnasabschatvo nichtufg  nach  hh 3, rend enes            zweten z dwus
ermitt  werden bel                                               son woW db
Weft In dom Kontrolbeich der Bezugsvebrmuchszuzstnd durch Oden B-
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zugsveuchszusv tWd    erstWt wird, bel wel-       metezwerte, chern der
Bezugsverbrwchszuwtad mitinem a         dnen zweiten Zeitmeser (13) zum
Messen wstgoten Faktor zu dem Zeltpunkt, zu dem          dnes zweitenr
fectgeiegP Zeltaumi, der Betleb des zweitfn Z    _ltmessers beendt     doen
zwenten VerbrauufdOPwtlhth- vwird, muitipliziert vvlrd.
(50). urneonen VefradSPrU _te  wlh-i . rend des Bebiobszelums des zwvlten
Zeit- 5. Gauabschaltworrichtung, umfassend:        10       mewses zu
speichern und oeinn Verbrauchs- sIns Durchsatzmolelnichtung (3) zur Erzeu-
zustand auf der Grundlage des gespeitn gung elnes Durchsatzlgfsis. das
einem Gas-        Vorbrauchsmusters zu berechnen. und zum durchsatz In
elner Gaszutuhridtung entspricht,    Einstellen sines
i0zugsverbrauchszustands In sine EInrichtung zur Ermittiung elnes Vert-
der Anderungsoinrichtung nach dem Ends des brauchszustands (6), urn
bestimmten Ver-  15      Betrbebs des zweiten Zoitmessers,
brauchsparsmeters die den Durchsatz und die       elnen
Verbrauchszustandsdetektor (15) zum seit dem  Beginn des Gasverbnauchs
verstri-       Ermitteln des Vorilegen sines Verbrauchspara- chene Zeit
umfassen, auf der Grundiage des        meterwertes in dem Kontrollbresch,
urn beim Durchsatzsignals zu ermitteln.                    Auftreten des
Parameterwertes die Ausgabe sine Einrichtung (8) zur Bewertung des Ver-  20
sines Signals zur Wiederaufnahme des Be- brauchszustands,  umfassend
Einrichtungen        triebs des zweiten Zeitmessers zu bewirken, zum
Vergleichen der ermittelten Verbrauchspa-     und zur Initialisierung des
zweiten Verbrauchs- rameter mit Bezugsverbrauchsparameterworten
zustandsspeichers (50) beim Auftreten der Ver- und zur Erzeugung sines
Gasabschaltsignals,       brauchsparameterwerte. wenn ein
Verbrauchsparameterwert einen Be-  25 zugsverbrauchsparameterwert
Ubersteigt,        Revendications sine Einrichtung (7) zum Elnstellen des
Aus- gangsverbrauchszustands, die einen Speicher    1. Appareil de
fermeture du gaz compronant: zum Einstellen der Bezugsverbrauchsparame-
un moyen de mesure du deblt (3) pour terworte als einen Ausgangszustand In
der Ein-  3o  produire un signal de d6bit correspondent au richtung zur
Bewertung des Verbrauchszu-          deblt du gaz dans une condulte
d'dlimentation stands umfa~t,                                    en gaz,
sine Abschaitein'ichtung (4) zur Unterbrechung        un moyen de detection
de6tat de consom- der Gaszufuhr belm Erhalt des Abschaitbig-        mation
(6) destin6 & d6tecter les parametres nals,
35      de consommation particulOers, comportant ie elnen ersten Zoltmesser
(9) zum Messen sines      debit et le temps 6coul6 depuls qus ia ersten
festgelogton Zeltraums, wahrend des-       consommation du gaz a commence,
sur la son sin Verbrauchsmuster kontrolliert werden      base du signal de
debit, soll, wobei das Muster Daten bezUglich sines          un moyen de
jugement d'etat de consom- wahrend des Zeltraums auftretenden Maximal-  40
mation (8) comprenant un moyen pour compa- durchsatzes und slner lingsten
Verbrauchszeit     rer les parametres de consommation ddtect6s wahrend des
Zeitraums umfa~t,                     a dos valours de parametre de
consommation sine StartsignalerzeugungseindichIng (10). um     de reference
et pour produire un signal de den Betrieb des ersten Zeltmessers zu
storten,    fermeture du gaz si la valour du parambtre de einen
Verbrauchszustandsspoicher (11), urn  46    consommstion est superieure a
une valour de das Verbrauchsmuster wahrend des Betfiebs-        parametre
do consommation do ref6rence, zoltraums des ersten Zeitmessers zu spel-
un moyen de fixation de condition de chern, wobel der Speicher vorgesehen
Ist, um      consommation Initials (7) comprenant une me- oenen
Verbrauchszustand auf der Grundlage         moire pour fixer des vaelours
de parametre de des gespeichorten Verbrauchsmuster zu be-  6o
consommation de ref6rence dens Ie moyen de rechnen.
jugement d'etat de consommation comme une eine Einrichtung (12) zum Andem
dos Bezugs-       condition initiale, verbrauchszustands, der in der
Einrichtung zur        un moyen de fermeture (4) pour interrom- Bewertung
des Verbrauchszustands gespol-          pre l alimentatlon en gaz grAce a
la r6ception chert ist.                               s6       du signal de
fermeture, sine Einfichtung (16) zur Berechnung olnes            un premier
comptour (9) pour mesurer un Kontrollbereiches, wobel das Aultroten von
premier intervile de temps preddtermilnd pen- Verbrauchsparameterwerten in
diesem  wlh-         dant loquel un modele de consommation doit 15    27'.;
D   -      EP092B031  1                      28 *tre surveilie, le modble
comprenant les don-    tion du gaz a commence sur la ibase du signal nfes
comme un deibt maximal so produlsant        de debit, pendant l'intervalle
do tbmps, et le tomps le        un moyen de Jugement d'etat de consom- 



plus long de consommation pendant lintervailO    madton (8) compronant un
moyon pour compe- de temps,                                 6      ror les
parnmetres de consommation dwtctis un moyen de production de signal de d6-
aux valours de perwnMtre de consommation de part (10) pour lancer le
fonctiornnement du      reference St pour produire un signal de ferme-
premler comptbur,                                ture du gaz si uno valour
de parametre parml une mrmoire d'dtat do consomnmatlon (11)      les
valours de parametre do consommatlon est pour mimorlser le modble de
consommation   10    superioure & une vaelour de parametre de pendant
l'Intervalle de temps de fonctfonne-     consommation do riference, ment du
premier compteur, -la memoire dtant          un moyen de fixation do
condition de prevue pour calculer une condition de consom-    consommation
initlals (7) comprenant une me- mation sur la base du modele de consomma-
moire pour fixer les velours de parambtre de tion memorisi,
15      consommation do rifirence dans le moyen de un moyen (12) pour
changer la condition      Jugement d'dtat de consommation comme de
consommation de rifirence mdmorisie           condition initiale, duns le
moyen de jugement d'etat de consom-          un moyen de fermeture (4) pour
interrom- mation,                                          pre
l'alimentation en gaz grace a la reception un moyen (16) pour calculer une
plage do   20  du signal de fermeture, r6f~rence, dont I'arrivie des
valeurs de para-       un premier compteur (9) pour mesurer un mitre de
consommation & 'linterieur de cello-cl  premier Intervalle de temps
predetermlne pen- doivent Otre ddtocties pendant un second in-     dant
loquel un modble de consommation doit tervalle de temps, los valeurs dans
la plage de  Otre surveilld, le modble comprenant des don- surveillance
dtant infdrioures aux valeurs de   25  nees comrme un dibit maximal so
produisant parametre de consommation de refirence,          pendant
l'intervalle de temps, et le temps le un second comptour (13) pour mosurer
le       plus long de consommation pendant llintervalle second intervalle
de temps priditormini,         de temps, un moyen (14) pour calculer une
condition        un moyen de giniration du signal de de- de consommation de
paramstre provisolre qui  30  part (10) pour lancer le fonctionnement du
dolt Otre placie dans le moyen (12) pour chan-   premier compteur, ger la
condition de consommation de rifirence        une mimoire d'itat de
consommation (11) -     en multipliant les donnies provenant du
pour memoriser le modele de consommation moyen de detection d'etat de
consommatlon        pendant i'intervalle de temps du fonctionne- par une
constante priditorminie,         3s      ment du premier compteur. la
mimoire itant un ditecteur de prisence d'etat de            privue pour
calculer une condition de consom- consommation (15) destini & ditecter la
pri-     mation sur la base du modele de consomme- sence d'une valeur de
parambtre de consom-       tion mimorise, '-   mation a l'interieur de la
plage de surveillance     un moyen (12) pour changer la condition afin
d'entraiher la sortie d'un signal pour lancer  4o  do consommation de
riference mimorisie le fonctionnement du second compteur pour        dans
le moyen do jugement d'6tat de consom- mimoriser les vaelurs de parametre
de            mation, consommation prisentes dans la plage de sur-
un moyen (16) pour calculer une plage de veillance pendant le
fonctionnement du second    surveillance, dont l'asrivee des valburs do
para- compteur, et pour calculer une condition de   4s  metre de
consommation & l'Intirlour de cello-cl consommation do rifirence sur la
base des        dolvent etre ditecties pendant un second in- vaelours de
parnmbtre de consommatlon mi-        tervalle d temps, les vaelours dans la
plage de morsies.                                         survelliance
itant infirloures aux vaelours des psrametres de consommation de riference,
2. Apparell de formoture de gaz compronant:  co         un second compteur
(13) pour mesurer le un moyen do mesure de dibit (3) pour          second
Intbrvalie de temps priditermini, produire un signal de dibit correspondant
a un       un comptour de cycle (46) pour comptor 10 dibit du gaz dans une
condulte d'alimentation    nombre de cycles oO le second compteur en gaz,
fonctionne, un moyen de ditection d'Etat de consom-  6s      un moyen (14)
pour calculer une condition motion (8) pour ditecter des parametres de
do parametre de consommation de refirence consommation particuliers,
comportant le dibit   provisoire qui dolt 8tre placie dans le moyen et le
temps ecouie dopuls quo Ia consomma-       (12) pour changer la condition
de consomma- 16    EPO  S3231 Bt                   30 .29 tlondel~ e    es
donnbees  premier compteur, provenabnt du moyon de detecon d'    de
uno memoire d'etat do consommation (11) 



consommation par une constants predetermi-      pnour memoriser b modeb de
consooimmation nee,                                            pondant
rintorvall do tempos do fonctionneo- un dgtecteur do presence d'etat do   S
ment du premier comptur. la memoire etant consommation (15) pour dttectrr
une prEson-    oprEvue pour calcubr une condifion de consom- ce d'une
valour de parambtre de consomma-       matfon our la base du modblo do
consomme- tion a l'Iintbrur de la plagoe do surveillance  tion memorispe
ain d'entralher la sortie d'un signal pour lancer   un moyno (12) pour
changer ia cmoditiON 1b fonctionnement du second compteur, qul est  10  de
consomlm ion do reference memorisOe amene & fonctionner pendant un nombre
pr-       dana bm moyn n do ugoment d'etat do ccnsom- determinE de cycles
consdcutlfs de fonctionne-  mation, ment, our mmorisr ies aieur de prame-un
moyen (16) pour caicuier uno plago do mont. pour mdmotisor les valours do
Pwmb        r~f~rence. dont l'arrvdo dos velours do pra-- tre de
consommatlon prdsetes dens  plage        mtref  do consontmation &
llntsaeur de cepo- de surveillance pendant chaque cycle de fonc-  15    de
dion a l'inteur  d  c n- tionnomenit du second compteur, et pour cal-
doivent etro detectes pendant un second In- culer une condition do
consommation de rWf&-    tervalle de tempo, los vaeours dens la plego do
ronce sur Ia based a de vo                      surveillance etant
inferieures aux velours de consommation mb morieesv.
parametre de consometion de rdf~rence, - onsornmation - ~mod'sIS.
zo20        un second compteur (13) pour mesurer 10 3. Appareil do
fermeture du gaz comprenant:        second intervalle de temps
preddterminii, un  moyen do mesure du debit (3) pour           un dgtecteur
de presence d'etat de produire un signal de debit correspondent au
consommation (15) pour detecter I'arrivde dpbit du gaz dans une conduite
d'allmesntation  d'une valeur de parambtre de consommation h en gaz,
Z5      l'interieur de la plagoe de surveillance afin d'en- un moyen do
dtection d'etat do consom-       traelhr la sortie d'un signal pour lancer
le fonc- metion (6) destine & detectr los perametros     tionnement du
second compteur, pour memorl- do consommation particullers, comportnet le
ser les vdeours do parmegtre de consommation debit et le temps ecouie
depuls que ia          presontes dans ia plage do srveilnaNce pen-
consommdtion du gz& a commence, sur le  30      dentbfonctionnementdu
second compteur, et base du sIgnal do debit,                        pour
calculer une condition de consommation un moysn do i ugomant d'etat do
consom-      de reference qui pout 8tre plac~e dens 10 mation (8)
comprenant un moyen pour compa-      moyen do changeent apres la fin du
fonbc- rer les parametres de consommdaion detectes     tionnement du second
compteur sur la base b des vaheurs de parumbtre de consommation  36  de la
valour do parametre do consotmetion de reference et pour produlre un signal
de      memorisee. fermeture du gaz si l velour du parametre de
consommetion est superieure a une velour de  4. Apparel do fermeturO do gaz
selon Ia revendl- perambtre de consommation de rEf~rence,         cation 3,
dans loquel un moyen do fixation do condition de  40        la condition de
conosommation do referen- consoemeion Initiael (T) comprenett une me-
ce est rempladce per une condition de moire pour fixor des vaelurs do
parametre de    consommation do r~fErence dans laquello la consoemmaponf do
rEf~rence dens le moyenf  d    conditon do consommation do reference est
jugement d'etat do consondmaeton commo une      multipiiee par un facteur
predetermine au mo- condition Initiele,                     45      ment de
la fin du fonctionnement du second un moyen do fermeture (4) pour interrom-
compteur. pro rallmentation on gaz grace & la reception du signal de
fermeture,                      5. A        db    de mieure du gaz comren
ut un premier compteur (9) pour mesurer un         un moyen do mesure du
debit (3) pour premier intervael do temps predetermine pen-  60  produire
un signa do dedbit correspondant au dant loquel un modeie do consommation
dolt  d~bIt du gal dens une condultO d'emontation 8tre surveilie, 10 modleb
compronant los don-   en gaz, nres comme un dEbit maximal se produmseant
un moyen do detecion d'etat do con som- pendant l'intervallb do temps, et
10 temps le  mstfon (6) destine a dEtocter les parametres plus long de
consommation pendant l'lntervallo  66  de consome ation parscullors
compotanlt b de temps.                                       debit et 10
tempo ecouie dopuls quo la un moyen de production do signal do de-
consommeion du gal a commence, sur la part (10) pour lancer le
foncrtonnement du      basedusignaldodEbit. 17    31                E
3     11. 111 11 11  111! un moyon de jugement d'dtat de consom-
un, detectour de presence dOtM  de 



mation (8) comprenant un moyen pour compa-       consommatlon (1I5) destine
a detecter rarrivde rer les parametres de consommatlon detectes      d'une
vaelour de parametre de consommation I a des vaieurs de parametre de
consommatlon        rintiriour de la plage de survei+lance afin dtsn- de
reference et pour produlre un sgnal de   5    traher la sorle d'un signal
pour reiancer l formeture du gaz al la vaelour du parametre de
fonctionnemnent du second compteur I rwruvoe consommatlon est supdrieure a
une valur de       de ia vaelour de parametre de consomMat et paramitre de
consommatlon de refdrence,          pour Initialiser la secondc  memoire
d'etat de un moyon de fixation de condition de          consommation (50)
sur arrivde de la val-ur de consommation Initials (7) compronant uno me-
10  parametre de consommation. moire pour fixer des valeurs de parametre de
consommation de refdrence-dans le moyen de jugoement d'dtat de
consomnmation comme une condition Initfale, un moyon de fermeture (4) pour
Interrom-   i5 pro l'alimentatfon en gaz grAce & la reception du signal de
fermeture, un premier compteur (9) pour mesurer un premier intervalle de
temps preddtermin6 pen- dant lequel un modele de consommation doit  20 Otre
surveill4, le modble comprenant les don- ndes comme un d6bit maximal se
produisant pendant l'intervalle de temps, et le temps le plus long de
consommation pendant l'intervalle de temps, 2. un moyen de production de
signal de de- part (10) pour lancer lo fonctionnoment du premier compteur,
une mdmoire d'etat de consommation (11) pour memoriser le modele do
consommation   30 pendant l'interval  do temps de fonctionne- ment du
premier compteur, la memolre etant prevue pour calculer une condition de
consom- mation sur la base du modele de consomma- tion mdmoris9,
35 un moyen (12) pour changer la condition de consommation de reference
memoris~e dans le moyen de jugement d'etat de consom- mation, un moyen (18)
pour calculer une plage de   4o reference, dont l'arrivee des valeurs de
para- metre de consommation & l'interieur de celle-ci doivent Otre
detectees pendant un second in- tervalle de temps, les valeurs dans la
plage de surveillance Etant inferioures aux valours de   45 parametre de
consommation de reference. un second compteur (13) pour mesurer le second
Intervalo do tomps prEd~terminE. une secondo mdmoire d'etat de consom-
mation (50) pour memorlser une valur de   5o parametre de consommation
pendant l'lntervai- le de temps de fonctionnement du second compteur et
prevue pour caiculor une condi- tion de consommation sur ia base du modele
do consommation mdmorlse, et pour placer  es une condition de consornmation
de reference dans le moyen destine au changement apres la fln du
fonctionnement du second compteur, 18    


