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Development of data processing module of intelligent sensor

Kim In Uk, Lim Dong Jin
Dept. of Control and Instrumentation Engineering at Hanyang University

Abstract - In the case of using sensor in the
industrial control systems, the location of
sensor is not close to the system which utilizes
the sensor data. Two main functions of
intelligent sensor are data processing and
communication. In this paper, we will show
that the developed result of intelligent sensor,
which process the sensor data inside of the
sensor module, except for the communication
function. For this, we refered to the Profibus
and Fieldbus Foundation standard.
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interface2H-¥] data$} eventsE o} stk FB
(Function Block)2 I/O devices}t HESA9 Egyo
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IF Unity(Default) : OUT = INPUT

IF LINEAR 2 QUT = INPUT*M + B
IF TYPE S : OUT = F(INPUT)
IF TYPE J : OUT = F(INPUT)
IF TYPE K : QUT = F(INPUT)
IF TYPE T : OUT = F(INPUT)
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If mode = MAN then
QUT = user input
Else If mode = AUTO then
Read from channel value
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Direct : PV= channel value

FIELD VAL
vect: PV=—o—300
Indirect : PV= EU@100% — EUGV% + EU@0% [OUT_SCALE]

Ind Sqr Root : PV=V FIELD_ VAL x (EU®100% — EU@0%)
+ EUa0% [OUT_SCALE]
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If (OUT > HI_LIM) or (OUT < LO_LIM) then ALARM
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If mode = CAS then IN = CAS_IN

Else If mode = RCAS then IN = RCAS_IN

IN = SP_RATE_UP*IN or SP_RATE_DN+IN

If IN > SP_HI_LIM then Hi Alarm

If IN < SP_LO_LIM then Lo Alarm
2.8 3 Out Convert block& A # A scaling €t}

Temp= [ PVscale]

SP— EUa0%
EU@100% — EU@0%
OUT= Tempx ( EU100% — EU@0%) + EU@0%[ XDscale}
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PV= Tempx (EUB100% — EU@0%) + EU@0% [ PVscale]
44" oUT#L ¥z #dHEE Ao oy
SIMULATES®] “Fejoll @t user inputgte] £ =AY
oUTge] 1z &€t
If SIMULATE = ON then channel value=user input
Else channel value = OUT
AO block®] AA F&2 £M=E &3 2o

CAS_IN
RCAS_IN

Temp= [ XDscale]
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789 PID Block2 tg3 Zol 2%t Blocks)
reo wat CAS_IN E& RCAS_INS €9 grez W
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If mode = CAS then SP_IN = CAS_IN

Else If mode = RCAS then SP_IN = RCAS_IN

PVIN = IN
Setpoint blockslA} SP_RATE_DNoJ1} SP_RATE_UPE&
o] 834 SP_INY rate® 2431 Limit alarm& A&
g},
SP = SP_RATE_UP+SP_IN or SP_RATE_DN*SP_IN
If SP > SP_HI_LIM then Hi Alarm
If SP < SP_LO_LIM then Lo Alarm

PV_INS PV_FTIMEc|2}+ time constant& 7}3
exponential filterel &3 filtering® 32 <] el HI/LO
Alarme A 43

PV = a+PV_OLD + (l—a)*PVJN

If (PV > HI_LIM) then Hi Alarm

If (PV < LO_LIM) then Lo Alarm
Al4ts o}zl SPS PVE control €38 &E Aty §
8 Control blocke.2 Y= 57 2 PID A4
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u(n)= u(n— 1)+Kp(e.—e,,_)+K,e,,T+ Kp 2 (o, —2en_ ¥ €n_s)

error = SP-PV
OUT = OUT_old + GAIN*(error - error_old)
+ RESET*errortTime
+ RATEx(error-2+error_old+error_old_2)/Time
error_old_2 = error_old
error_old = error

OUT = OUT + FF_VAL+*FF_SCALE*FF_GAIN
If (OUT > OUT_HI_LIM) then Hi Alarm
If (OUT < OUT_LO_LIM) then Lo Alarm

ROUT_OUT = OUT
PID blocke} AA F2& £A=2 Yehid dd3 2
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