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pump controllers
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steam boiler
maximal capacity:
minimal limit:
maximal limit:
minimal normal:
maximal normal:
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steam measurement device
provided data: outcome of steam

water level measurement device
provided data: quantity of water
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JAUGE_REPAREE
JAUGE_ERR_ACK

NIVEAU
NIVEAU_MIN
NIVEAU_MAX
VAPEUR_MIN
VAPEUR_MAX

VAPEUR
UMDV_REPAREE
UMDV_ERR_ACK

STATUS1
POMPE1_ON

CONT1_ON
POMPE1_ERR_ACK
POMPE1_REPAREE

CONT1_ERR_ACK
CONT1_REPARE

STATUS2
POMPE2_ON

CONT2_ON
POMPE2_ERR_ACK
POMPE2_REPAREE

CONT2_ERR_ACK
CONT2_REPARE

STATUS3
POMPE3_ON

CONT3_ON
POMPE3_ERR_ACK
POMPE3_REPAREE

CONT3_ERR_ACK
CONT3_REPARE

STATUS4
POMPE4_ON

CONT4_ON
POMPE4_ERR_ACK
POMPE4_REPAREE

CONT4_ERR_ACK
CONT4_REPARE

JAUGE_OK
JAUGE_ERR
JAUGE_REPAREE_ACK
UMDV_OK
UMDV_ERR
UMDV_REPAREE_ACK
FLOT1
POMPE1_REPAREE_ACK
POMPE1_OK
POMPE1_ERR
CONT1_REPARE_ACK
CONT1_OK
CONT1_ERR
FLOT2
POMPE2_REPAREE_ACK
POMPE2_OK
POMPE2_ERR
CONT2_REPARE_ACK
CONT2_OK
CONT2_ERR
FLOT3
POMPE3_REPAREE_ACK
POMPE3_OK
POMPE3_ERR
CONT3_REPARE_ACK
CONT3_OK
CONT3_ERR
FLOT4
POMPE4_REPAREE_ACK
POMPE4_OK
POMPE4_ERR
CONT4_REPARE_ACK
CONT4_OK
CONT4_ERR

APPEL_GESTION_ERREU
RS{}

NIV

VAP

S1

S2

S3

S4
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...|)

J_OK

U_OK

F1

P1_OK

C1_OK

F2

P2_OK

C2_OK

F3

P3_OK

C3_OK

F4

P4_OK

C4_OK
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UNITE_REPAREE

UNITE_ERREUR_ACK
MESURE

MESURE_MIN
MESURE_MAX

UNITE_OK
UNITE_ERREUR
UNITE_REPAREE_ACKERREUR_MESU

RE{}

STATUS
POMPE_ON

CONT_ON
POMPE_ERR_ACK
POMPE_REPAREE

CONT_ERR_ACK
CONT_REPAREE

FLOT
POMPE_REPAREE_ACK
POMPE_OK
POMPE_ERR
CONT_REPARE_ACK
CONT_OK
CONT_ERR

ERREUR_POMPE_CONTROLEUR{}

STATUS
POMPE_ON

CONT_ON
POMPE_ERR_ACK
POMPE_REPAREE

CONT_ERR_ACK
CONT_REPAREE

FLOT
POMPE_REPAREE_ACK
POMPE_OK
POMPE_ERR
CONT_REPARE_ACK
CONT_OK
CONT_ERR

ERREUR_POMPE_CONTROLEUR{}

STATUS
POMPE_ON

CONT_ON
POMPE_ERR_ACK
POMPE_REPAREE

CONT_ERR_ACK
CONT_REPAREE

FLOT
POMPE_REPAREE_ACK
POMPE_OK
POMPE_ERR
CONT_REPARE_ACK
CONT_OK
CONT_ERR

ERREUR_POMPE_CONTROLEUR{}

MESURE_MIN
MESURE_MAX

MESURE
UNITE_REPAREE

UNITE_ERREUR_ACK

UNITE_OK
UNITE_ERREUR
UNITE_REPAREE_ACKERREUR_MESU

RE{}

STATUS
POMPE_ON

CONT_ON
POMPE_ERR_ACK
POMPE_REPAREE

CONT_ERR_ACK
CONT_REPAREE

FLOT
POMPE_REPAREE_ACK
POMPE_OK
POMPE_ERR
CONT_REPARE_ACK
CONT_OK
CONT_ERR

ERREUR_POMPE_CONTROLEUR{}

NIVEAU_MIN
NIVEAU_MAX
VAPEUR_MIN
VAPEUR_MAX

NMIN
NMAX
VMIN
VMAX
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| ...| ...| ...|
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COND_ETAT_OK

ERREUR_ACK

REPARE

ETAT

(| ETAT ^= COND_ETAT_OK default REPARE default 
   ERREUR_ACK
 | ZETAT := ...$... init ...
 | ETAT := ... default ...
 |)

UNITE_OK

ERREUR

(| ZEC := ETAT$1 init 0
 | UNITE_OK := ETAT=0
 | ERREUR := when ((ETAT=1) and (ZEC/=1))
 |)
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MESURE

MESURE_MIN

MESURE_MAX

VAL_OK

VAL_OK := (MESURE<=MESURE_MAX) and (MESURE>=
          MESURE_MIN)

COND_ETAT_OK

REPARE

ERREUR_ACK

UNITE_OK

ERREUR

REPARE_ACK

ETAT_UNITE{}
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z ¸St*i¡o�|}t*uQ�(b@i*i¼b(�6km�}��b@i¼o*uDi¡b(o¡oj��b-o*_}b¿��uX�Jx
STATUS

POMPE_ON

CONT_ON

VAL_CONT_OK

VAL_POMPE_OK

FLOT

OK_CONT

OK_POMPE

(| STAT := ... cell ...
 | VAL_POMPE_OK := ... default ...
 | VAL_CONT_OK := ... default ...
 | FLOT_OK := ... default ...
 | COND_FLOT_OK := ... when ...
 | FLOT := ... default ...
 | ZFLOT := ...$... init ...
 |)

COND_ETAT_OK

ERREUR_ACK

REPARE

REPARE_ACK

UNITE_OK

ERREUR

ETAT_UNITE{}

COND_ETAT_OK

ERREUR_ACK

REPARE

REPARE_ACK

UNITE_OK

ERREUR

ETAT_UNITE{}
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P

(| HP := (^FLOT1) default (^FLOT2) default 
         (^FLOT3) default (^FLOT4)
 | F1 ^= F2 ^= F3 ^= F4 ^= D1 ^= D2 ^= D3 
   ^= D4 ^= P ^= HP
 | F1 := FLOT1 cell HP
 | F2 := FLOT2 cell HP
 | F3 := FLOT3 cell HP
 | F4 := FLOT4 cell HP
 | D1 := (10.0 when F1) default 0.0
 | D2 := (15.0 when F2) default 0.0
 | D3 := (20.0 when F3) default 0.0
 | D4 := (25.0 when F4) default 0.0
 | P := D1+D2+D3+D4
 |)

VAJMIN
VAJMAX

VMIN
VMAX

(| ... ^= ...| 
VCALMIN := ...| 
VCALMAX := ...| 
VMAX := ...| 
VMIN := ...|)

P

NMIN
NMAX

NAJMIN
NAJMAX

VAJMIN
VAJMAX

(| NCALMIN ^= 
   NCALMAX
 | NCALMIN := ((
   NAJMIN-(
   VAJMAX*5.0))-
   (0.5*6.0*5.0*
   5.0))+(P*5.0)
 | NCALMAX := (
   NAJMAX-(
   VAJMIN*5.0))+
   (0.5*3.0*5.0*
   5.0)+(P*5.0)
 | NMAX := 
   NCALMAX$1 
   init 1000.0
 | NMIN := 
   NCALMIN$1 
   init 0.0
 |)

NIV

J_OK

VAP

U_OK

(| NIV 
   := 
    NIVE
    AU
 | VAP 
   := 
    VAPE
    UR
 | U_OK 
   := 
    UMDV
    _OK
 | J_OK 
   := 
    JAUG
    E_OK
 |)

NAJMIN
NAJMAX

VAJMIN
VAJMAX

(| 
VAPEUR_
CAL_MAX
:= ...|

VAPEUR_
CAL_MIN
:= ...|

NIVEAU_
CAL_MAX
:= ...|

NIVEAU_
CAL_MIN
:= ...|

VAPEUR_
AJ_MAX 
:= ...|

VAPEUR_
AJ_MIN 
:= ...|

NIVEAU_
AJ_MAX 
:= ...|

NIVEAU_
AJ_MIN 
:= ...|
)

VALEUR

UNITE_OK

VAL_MIN
VAL_MAX

VALEUR_AJUSTEE_MIN
VALEUR_AJUSTEE_MAX

VALEUR
S_AJUS
TEES{}

VALEUR

UNITE_OK

VALEUR_AJUSTEE_MIN
VALEUR_AJUSTEE_MAX

VAL_MIN
VAL_MAX

VALEUR
S_AJUS
TEES{}
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DECISION

QTT_EAU ACTION_POMPES
{}

DECISION

QTT_EAU

JAUGE_OK

DEMARRAGE_OK

ERREUR_DEMARRAGE

DECISION_POMPE

QTT

PROG_READY

ACTION_VALVE

DEMARRA
GE{}

NIV_CRITIQUE

DECISION

QTT_EAU
DECISION{}

ERR_DEMARR

DEMARRAGE_OK

NIVEAU_CRITIQUE

ARRET_MANUEL
ERR_TRANS

MODE_OP
MODE_OPERATO
IRE{}
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QC

QA
DECISIONDECISION_EXTREMUM{}

QC

QA
DECISIONDECISION_EXTREMUM{}

DECISION_MIN

DECISION_MAX

DECISION
DECISION := 
... default 
...

QTT_EAU

NIVEAU_CRITIQUE

DECISION

(| NIVEAU_CRITIQUE := when ...
 | ECOUL_VAPEUR_MAX := ...+...
 | ECOUL_VAPEUR_MIN := ...-...
 | QTT := ... default ...
 | QTT_EAU := ... default ...
 |)

QCMIN

QAMIN

QCMAX

QAMAX

(| QCMIN 
 := ...
 | QAMIN 
 := ...
 | QCMAX 
 := ...
 | QAMAX 
 := ...
 |)
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MIN_POS

MAX_NEG

MIN

(| MINIMUM ^= MIN
 | MINIMUM := (MIN_POS when 
   (MIN_POS/=0.0)) default 
   MAX_NEG
 | CHOIX := (0 when (MINIMUM
   =R0)) default (1 when (
   MINIMUM=R1)) default (2 
   when (MINIMUM=R2)) 
   default (3 when (MINIMUM=
   R3)) default (4 when (
   MINIMUM=R4)) default (5 
   when (MINIMUM=R5)) 
   default (6 when (MINIMUM=
   R6)) default (7 when (
   MINIMUM=R7)) default (8 
   when (MINIMUM=R8)) 
   default (9 when (MINIMUM=
   R9)) default (10 when (
   MINIMUM=R10)) default (11
   when (MINIMUM=R11)) 
   default (12 when (MINIMUM
   =R12)) default (13 when (
   MINIMUM=R13)) default (14
   when (MINIMUM=R14)) 
   default (15 when (MINIMUM
   =R15))
 | MIN := (CHOIX when (
   MINIMUM/=0.0)) default 16
 |)

R0
R1
R2
R3
R4
R5
R6
R7
R8
R9

R10
R11
R12
R13
R14
R15

R
MIN_POSIT
IF{}

R0
R1
R2
R3
R4
R5
R6
R7
R8
R9

R10
R11
R12
R13
R14
R15

R
MIN_POSIT
IF{}

D0
D1
D2
D3
D4
D5
D6
D7
D8
D9
D10
D11
D12
D13
D14
D15

ND0
ND1
ND2
ND3
ND4
ND5
ND6
ND7
ND8
ND9
ND10
ND11
ND12
ND13
ND14
ND15

(| ...| 
...| ...| 
...| ...| 
...| ...| 
...| ...| 
...| ...| 
...| ...| 
...| ...| 
...| ...| 
...| ...| 
...| ...| 
...| ...| 
...| ...| 
...| ...| 
...| ...| 
...| ...| 
...|)

X NRNR := -
   X
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