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(—) B EEERGEELSIZRERNEBE F
(D) ELEAE—NREIEFIZE

o BIE—MEHIZZTHEEIRFB_TempControllerg9sz{
o BIE—ST_ControllerParameter£stgfy =15,

(=) EhhEE

B R EEAI% 23

eCtrIMode AT 1R{EIEZ: passive, activ, check
bSelSetpoint A3k FALSE = fW1, TRUE = fw2

fwi DAYl BE R

fw2 a3k BRIRER, —MREFIW1

fX DAYl SKPrE

fYManual Ak FEpR TRERIE



bOpenThermocouple A3k TRUE: BB, BHERIRES

bReverseThermocouple A3k TRUE: B BIZATEIR

bBackVoltage B3k TRUE: ABBIZEIEIR

bLeakage Bk TRUE: AR T NEIRER, BERIRES
bShortCircuit B3k TRUE: MIASTHMNENEE, BYRIRES
bOpenCircuit A3k TRUE: IFAE T NEI MRS, BHRIGES
sParaControllerExternal Bk SMNEBIERIZE S 2L

sControllerParameter WA —REE (RiFiE%)

(M) Z2#%E, =EINT:

1 (x parameters x)

2  sControllerParameter : ST_CTRL_TempCtrlParameter :=
3 (

4 (* base x)

5 tCtrlCycleTime := t#1000ms,

6  tTaskCycleTime := t#10ms,

-

8 fYMin := -100,

9 fYMax := 100,

10  tPWMCycleTime := t#100ms ,

11 fYManual := 20,

12 bFilter := FALSE,

13  tFilter := t#100ms,

14  bDeadband := FALSE,

15 fEDeadband := 1.0, (* deadband x*)
16  fwMin := 15,

17  fWMax := 60,

18 fWStartUp := 20.0,

19 tStartUp := t#160s,

20 fWVeloPos := 0.01,

21 fWVeloNeg := 0.01,

22 bStartUpRamping := FALSE,

23  fWStartUpVeloPos := 0.1,

24 fWStartUpVeloNeg := 0.1,

25  1diMode := eCTRL_ControlMode_HEATING,
26 dwAlarmSupp := 16#FF_FF_FF_FF,

27  bSelCtrlParameterSet:= FALSE,

28

29 (* tuninig x)



30 iTuningMode := eCTRL_TuneMode_heating,

31  fYTuneHeating := 100.0,

32  fYTuneCooling := -100.0,

33  fEndTunePercentHeating := 80.0, (* switch to closed loop control when X >

0.8%W %)

34  fEndTunePercentCooling := -70.0, (* switch to closed loop control when X <
0.2*%W x)

35

36 iReactionOnFailure := eCTRL_ReactionOnFailure_StopController,

37 TempLow := -50.0,

38 TempLowLow := -100.0,

39 TempHigh := 100.0,

40  TempHighHigh := 155.0,

41  TempAbsoluteHigh := 150.0,

42  TempAbsoluteLow := -95.0,

43  bEnablePreController := FALSE,

44 bEnableZones := FALSE,

45  bEnableCVFilter := FALSE,

46  iFilterType := eCTRL_FilterType_AVERAGE,

47  diControllerType := eCTRL_ControllerType_PID
48 )
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T8 fTuneKp fTuneTn fTuneTv fTuneTd
PRIRIEE, 10%-20%iEE 1.2 2.0 0.42 0.25
RIBIE, BRIEIA 1.0 2.5 0.42 0.25
8ET, JLEEEAE 0.5 3.0 1.0 0.25
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—eCtriMode

—bSelSetpoint

—fw1
—fw2
—fX
—fYManual

—bOpenThermocouple
—bReverseThermocouple
—bBackVoltage

—bleakage

—bShortCircuit
—bOpenCircuit
—sParaControllerExternal
—i{sControllerParameter

FB_CTRL_TempController

fYAnalog
bYPWMPos
bYPWMNeg
bYDigPos
bYDigNeg
dwAlarm
fMaxOverShoot
tStartUpTime
eCtrlState
sParaControllerInternal
bError

eErrorld

fYp

Yl

fYD
fTempVelo
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mETH23ThAEIR FB_CTRL_TempController EEZ MaAfGH, BEAEERINT, FrEiEHlzsm
SHIRI SR L RLATRER,

=0

VAR_INPUT

1
2
3
4
5
6
-
8
9

10
11
12
13
14

VAR_INPUT

eCtrlMode
bSelSetpoint

fwi

w2

X

fYManual
bOpenThermocouple
bReverseThermocouple
bBackVoltage
bLeakage
bShortCircuit
bOpenCircuit

sParaControllerExternal :

15 END_VAR

=i

eCtriIMode

bSelSetpoint

fwi

3

ControlToolBox.E_CtrIM

ode

BOOL

LREAL

: ControlToolBox.E_CtrlMode;
: BOOL;
: LREAL;
: LREAL;
: LREAL;
¢ LREAL;
: BOOL;
¢ BOOL;
: BOOL;
: BOOL;
: BOOL;
¢ BOOL;

(x thermocouple *)

(* heating system x)

ST_CTRL_ParaController;

itk

R

12{EIE=: passive, activ, check

FALSE =fW1, TRUE = fW2

RER
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LREAL

LREAL

LREAL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL
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al r
VAR_IN_OUT
1 VAR_IN_OUT
2 sControllerParameter
3 END_VAR
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VAR_OUTPUT
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¢ LREAL;
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bYPWMPos : BOOL;

bYPWMNeg : BOOL;

bYDigPos ¢ BOOL;

bYDigNeg : BOOL;

dwAlarm : DWORD;

fMaxOverShoot ¢ LREAL;

tStartUpTime : TIME;

eCtrlState : ControlToolBox.E_CtrlState;
sParaControllerInternal : ST_CTRL_ParaController;
bError : BOOL;

eErrorlId : ControlToolBox.E_CtrlErrorCode;
fYP ¢ LREAL;

fYI : LREAL;

fYD ¢ LREAL;

fTempVelo : LREAL;

18 END_VAR

B E- i) yak 23

fYAnalog LREAL BEEHE

bYPWMPos BOOL BrEE VA, MIPVET

bYPWMNeg BOOL BREEIRS, g

bYDigPos BOOL =R HFEGE, B0

bYDigNeg BOOL =R #HFESE, fE

dwAlarm DWORD RZ A LUSIE2 NI IRE
N

fMaxOverShoot LREAL EABRAE, RIZEHIRE

tStartUpTime TIME [BEhEYE]

eCtrlState ControlToolBox.E_CtrIStat  ControlToolBox.E_CtrlS  #=HI2HIRZS

sParaControllerinter

nal

bError

eErrorld

e

ST_CTRL_ParaController

BOOL

ControlToolBox.E_CtrlErro
rCode

tate.eCTRL_STATE_IDL
E
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LREAL

LREAL

LREAL

LREAL
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PC ZKSDTempControl

TYPE ST_CTRL_TempCtrlParameter :
STRUCT

(x general parameters x)

iMode

iReactionOnFailure
bSelCtrlParameterSet

dwAlarmSupp
tCtrlCycleTime
tTaskCycleTime

(* tuning parameteer x)

iTuningMode

E_CTRL_ControlMode;
E_CTRL_ReactionOnFailure;
: BOOL;
: DWORD;
: TIME;
: TIME;

E_CTRL_TuneMode;

tTuneStabilisation : TIME = T#20S;
fEndTunePercentHeating ¢ LREAL = 80.0;
fYTuneHeating LREAL;
fYStableHeating LREAL;
fEndTunePercentCooling ¢ LREAL = 20.0;
fYTuneCooling LREAL ;
fYStableCooling LREAL;
fScalingFactor LREAL = 1.0;
(x setpoint parameters x)

fwMin LREAL;

fwMax LREAL;

(x start up *)

bEnableSoftStart : BOOL;
bEnableRamping : BOOL;

fWStartUp LREAL;
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47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74

tStartUp ¢ TIME;
bStartUpRamping BOOL ;
fWStartUpVeloPos LREAL;
fWStartUpVeloNeg LREAL;
fWVeloPos LREAL;
fWVeloNeg LREAL;
(x actual value parameters x)
bFilter BOOL
tFilter : TIME;
(x deadband parameters x*)
bDeadband BOOL ;
fEDeadband LREAL;
bDeadbandOnInput BOOL ;
(* minimizer parameters x)
bMinimizeOvershoot BOOL ;
fEDelta LREAL;
fYMinimizeOvershoot LREAL;
(x control value parameters x)
fYMin LREAL;
fYMax LREAL;
fYManual LREAL;
fYOnFailure LREAL;
bPWMCoo'l BOOL ;
tPWMCycleTime : TIME;
tPWMMinOffTime : TIME;
tPWMMinOnTime : TIME;
tPWMWaitingTime ¢ TIME;
tPWMCycleTimeCool ¢ TIME
tPWMMinOffTimeCool : TIME
tPWMMinOnTimeCool : TIME
tPWMWaitingTimeCool ¢ TIME
fYThresholdoff LREAL;
fYThresholdOn LREAL;
nCyclesForSwitchOver INT := 100;
(x controller settings x)
bEnablePreController BOOL ;
bEnableZones BOOL ;
fEnableZoneClosedLoopZone : INT = 100.0;
bEnableCVFilter BOOL ;
iFilterType E_CTRL_FilterType;
iControllerType E_CTRL_ControllerType;

(x alternate parameter x*)
bAlternateParameter
nAlternateParameterSet
bPPartInFeedbackPath
bDPartInFeedbackPath

(* min max temperatures x*)

BOOL;

: ControlToolBox.E_CtrlParameterRecord

BOOL ;
BOOL ;



75 TempLow ¢ LREAL;

76 TemplLowLow ¢ LREAL;

7 TempHigh ¢ LREAL;

78 TempHighHigh ¢ LREAL;

79 TempAbsoluteHigh ¢ LREAL;

80 TempAbsolutelow ¢ LREAL;

81 (x internal tuning parameters x)

82 fTuneKp : LREAL = 1.2;

83 fTuneTn : LREAL = 2.0;

84 fTuneTv ¢ LREAL = 0.42;

85 fTuneTd ¢ LREAL = 0.25;

86 END_STRUCT

87 END_TYPE
BHR Ky 4a1L R
iMode E_CTRL_ControlMode 1=MPHR, 2=/2 FMRTE, 3=HFFT2 A

iReactionOnFailure

bSelCtrlParameterSet
dwAlarmSupp
tCtrlCycleTime
tTaskCycleTime
iTuningMode

tTuneStabilisation

fEndTunePercentHeatin
g

fYTuneHeating
fYStableHeating

fEndTunePercentCoolin
g

fYTuneCooling

E_CTRL_ReactionOnF
ailure

BOOL

DWORD

TIME

TIME

E_CTRL_TuneMode

TIME TIME#20s0
ms

LREAL 80.0

LREAL

LREAL

LREAL 20.0

LREAL

R

O=f=flasxH, 1=F (¥, 2=yMin,
3=yMax

FALSE = W&i&#4, TRUE = SMERE %L
R

83 KA Y 18]

plcfESEHA

XN AULEN. a2 siER

EHFRARTE

4 X>0.8"W B, TIHREIFAFES

AL EFIEIMEXES
EEES e

HX<0.2"W B, LIHREIFAIFIES

BEIERHIIMEKES



fyStableCooling LREAL TR R

fScalingFactor LREAL 1.0 KP 1n#%/ 2 189 EL I 2 2R 4E A F
fWMin LREAL REE TR

fWMax LREAL REE LR

bEnableSoftStart BOOL FALSE = £ /E5h, TRUE = 33 5h
bEnableRamping BOOL FALSE = TR IA%ZE, TRUE = Rl IARE
fwStartUp LREAL BEmSTEeIREE

tStartUp TIME LANSEIE SN

bStartUpRamping BOOL EREIM B ARERIEAE
fwStartUpVeloPos LREAL B BN E B INA R ARIER
fwStartUpVeloNeg LREAL B EigE ER DRI RARIER
fWveloPos LREAL REEBIMNRARIE

fWVeloNeg LREAL REERDIRARIE

bFilter BOOL BREK 23

tFilter TIME SKPRMEE IR ZRRYRY B E K

bDeadband BOOL XS

fEDeadband LREAL FEXIEE (K)

bDeadbandOnInput BOOL RINERT, EXERTFRAN; NRK

FALSE, EX{ERT it

bMinimizeOvershoot BOOL Bz MEEE
fEDelta LREAL =/MUIEFNRE
fYMinimizeOvershoot LREAL RMEEBIERE
fYMin LREAL EHIE TR
fYMax LREAL =HE LR
fYManual LREAL Fong(rEhlE
fYOnFailure LREAL HEEHERIE

bPWMCool BOOL FALSE BRFHRAPWM



tPWMCycleTime
tPWMMinOffTime
tPWMMinOnTime
tPWMWaitingTime
tPWMCycleTimeCool
tPWMMinOffTimeCool
tPWMMinOnTimeCool
tPWMWaitingTimeCool
fYThresholdOff
fYThresholdOn
nCyclesForSwitchOver
bEnablePreController
bEnableZones

fEnableZoneClosedLoo
pZone

bEnableCVFilter

iFilterType

iControllerType

bAlternateParameter

nAlternateParameterSet

bPPartinFeedbackPath
bDPartInFeedbackPath
TempLow

TempLowLow

TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
LREAL
LREAL
INT
BOOL
BOOL

LREAL

BOOL

E_CTRL_FilterType

E_CTRL_ControllerTy
pe

BOOL

ControlToolBox.E_Ctrl
ParameterRecord

BOOL
BOOL
LREAL

LREAL

100

100.0

PWM FEHA

PWM &=/ )Nk BB 8]

PWM &/ \FF BB E]

not yetimplemented !!!!

R AL EPWM EHR
RANLEPWM B/ K BTETIE]
RANLEPWM R/ NFFSETIE]
not yetimplemented !!!!
== XHEE

== AREHE
RS 5 B HREX

B PRl RIE 28
BRAMEH BRI EE

BRI ERIEEEEHE

BREERKER CREENR
iFilterType)

HlE (CV) IERaBRIRER

w FRiEHI2E 7 PIDIEH 23

IREZRASEE — not yet supported

%

EREBHELE — not yet supported

Eb I il
o I fm il
FrikE

AL RIRE



TempHigh
TempHighHigh
TempAbsoluteHigh
TempAbsoluteLow
fTuneKp

fTuneTn

fTuneTv

fTuneTd

LREAL

LREAL

LREAL

LREAL

LREAL

LREAL

LREAL

LREAL

ST_CTRL_ParaController

TYPE ST_CTRL_ParaController :

(x Controller parameter set - heating x)
: LREAL;
: TIME;
¢ TIME;
: TIME;
- cooling *)
: LREAL;
¢ TIME;
: TIME;
: TIME;

(x Controller parameter set

1

2 STRUCT

3

4

5 KpHeat
6 TnHeat
7 TvHeat
8 TdHeat
9

10 KpCool
11 TnCoo'l
12 TvCool
13 TdCool

14 END_STRUCT
15 END_TYPE

2L

KpHeat
TnHeat
TvHeat
TdHeat

KpCool

TIME

TIME

LREAL

1.2

2.0

0.42

0.25

stk

B3tEim LR

IR TR

L3438

T2

M BB E AT S

AR AT (B) B HE TS K

M E B EHAT S

E1::pu

INFAARL,

INFAARL,

INFAARL,

INFAARL,

REMEL,

EEfIIEm SR

M BB 2R

A {53 8] 7 2K

BB 2R

EEfIIEm SR



TnCool TIME REMREI, FRoETiE)E R
TIME E_CTRL_TuneMode RHEMREI, FIiRATE)E R
TdCool TIME REMREI, o EtiE)E R

ST_CTRL_RingBuffer

1 TYPE ST_CTRL_RingBuffer :
2 STRUCT
3
4 RingBuffer
5 RingBufferPos
6 END_STRUCT
7 END_TYPE
B
RingBuffer

RingBufferPos

ENUM:
ERROR

2R
NO_ERROR

TIME_OUT

E_CTRL_ControllerStatelnternal

AR
E_CTRL_ControllerStatelnternalHeating

E_CTRL_ControllerStatelnternalCooling

E_CTRL_ControllerType

: ARRAY [0..RingBufferLen] OF LREAL;
: INT;

S
ARRAY [0..RingBufferLen] OF LREAL

INT

XKE

INT

INT

g ek
INT 1

INT 2



€24 i R Miak R
eCTRL_ControllerType_PID  INT 1
eCTRL_ControllerType_PI INT no D-Part !

eCTRL_ControllerType_PID  INT
_Pre

eCTRL_ControllerType_PID  INT
D2

E_CTRL_ControlMode

2L 34 Hia1L
eCTRL_ControlMode_HEATING INT 1
eCTRL_ControlMode_COOLING INT
eCTRL_ControlMode_HEATING_COOLING INT

E_CTRL_FilterType

B xE 4a1k
eCTRL_FilterType_FIRSTORDER INT 1
eCTRL_FilterType_AVERAGE INT

E_CTRL_ReactionOnFailure

B 3] #1ia1L
eCTRL_ReactionOnFailure_NoFailure INT 0
eCTRL_ReactionOnFailure_StopController INT
eCTRL_ReactionOnFailure_SetManMode INT
eCTRL_ReactionOnFailure_SetYMax INT
eCTRL_ReactionOnFailure_SetYMin INT

eCTRL_ReactionOnFailure_SetYMean INT



E_CTRL_STATE_TUNING

&R ESiS Mgt b
eCTRL_STATE_TUNING_INI  INT 0 NIRRT

T

eCTRL_STATE_TUNING_IDL INT 1 TRIRS

E

eCTRL_STATE_TUNING_PU INT 4 ER, BPEIRS
LSE

eCTRL_STATE_TUNING_STE INT 5 FrpiglE, MEARRES
P

eCTRL_STATE_TUNING_RE  INT 6 BETHRS

ADY

eCTRL_STATE_TUNING_ER INT 7 BEHIRRS

ROR

E_CTRL_TuneMode

B ESis Nialt R
eCTRL_TuneMode_HEATING INT 1 PRERDEREERE : X A0
eCTRL_TuneMode_COOLING INT PAERIEREERE : UL AN
eCTRL_TuneMode_HEATING_COOLI  INT PAEXDEREERE : Sk, BRAD
NG

eCTRL_TuneMode_COOLING_HEATI  INT PAERDEREERE : ST A, BNk
NG

eCTRL_TuneMode_OSCILLATION INT ESIRHEE

B

B ESis st i

BEIHRE



nAlarmOpenThermocouple

nAlarmReverseThermocouple

nAlarmBackVoltage
nAlarmLeakageCurrent
nAlarmShortCircuit
nAlarmOpenCircuit
MHIRE
nAlarmLimitLow
nAlarmLimitLowLow
nAlarmLimitHigh
nAlarmLimitHighHigh
nAlarmAbsoluteHigh
nAlarmAbsoluteLow
nAlarmSlopeMin

nAlarmSlopeMax

ERER

FRIFIR

MetaFacture

—. 2R

gl

BHR

RingBufferLen

DWORD

DWORD

DWORD

DWORD

DWORD

DWORD

DWORD

DWORD

DWORD

DWORD

DWORD

DWORD

DWORD

DWORD

BARFE

PC

a1k

10

2#1 ABEBEARES
2#10 ABEBREES
2#100 RAEEES
2#1000 MEBRES
2#10000 FERES
2#100000 W ES
2#100000000 RRES
2#1000000000 RILRES
2#10000000000 e
2#100000000000 RERES
2#1000000000000 SN HRES
2#10000000000000 HIHMERES
2#10000000000000000 &/NPIERES
2#10001000000000000 &HmAREKRESE
0

FEGEMPLCE

ZKSDTempControl

1P

RingBuffer global variables



MAX_LOGBUFFER_LEN INT 1000 log data

IR ET

It mEUR GRS MECEIREN R . <BEE>(FFHEN ] ERE, EAIIERREFEER THE S TM]
HIZIP3 5

FELLTRA:
B </ an>hRZs {3
--.project -- CODESYS#l#2
ZKSDTempControl.compiled-library ~ V1.0.0.0 mEERIEEE
ControlToolBox.compiled-library V1.1.3.0 EHTARE
fEREXR
FERIFIR BiRTEE TEGSWPLC E

MetaFacture PC ZKSDTempControl



