D600

DIGITAL CONTROLLER
Multi-Loop
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INTRODUCTION

The CD600 is a powerful stand alone single station
controller capable of simultaneously controlling up to 4
loops with up to 8 PIDs and more than 120 advanced
control blocks.

Designed, developed and manufactured by SMAR.
Years of proven field experience are reflected in this
powerful and reliable instrument. It is characterized by
simplicity of use and application versatility.

Programming is simply accomplished by interconnecting
120 pre-programmed control software modules, or by
the selection of one of the many complete pre-
programmed control configurations available.

In order to program it, one could use either the
multipurpose Hand-Held Terminal or the CONF600. The
CONF600 is a microcomputer software for DOS system
which provides users with a user-friendly graphic
interface.

The CD600 has technical features that make it one of
the most advanced and powerful multi-loop controllers
available in the world market.

A single unit is, for example, capable of controlling a

complete boiler including 3 - element level control, cross
limit combustion control and draft control.

4 Up to four independent control loops with up to eight
PID functions.

v 8 analog inputs, 4 digital inputs, 8 analog outputs
and 8 digital outputs.

v Built-in backup station for both analog and digital outputs.

v' 72X 144 mm DIN panel with analog and digital indication
of PV, SP and MV.

4 8-digit alphanumeric display and individual buttons for
control operations.

v' Built-in alarm station.

v' Built-in 24 Vdc 160 mA power supply for up to 8
field transmitters.
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High reliability surface mount technology.

More than 120 function blocks are available for
user's programming.

Several pre-programmed control configurations
including cascade, ratio, feedforward, split range,
3-element boiler feed water control, distillation column
control and many more.

Embedded EIA-485 serial communication port.
Easy integration to supervision systems and DCSs.
Configuration via microcomputer or Hand-Held Terminal.

Adjustment of control options through front panel.



FRONT PANEL
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Tag Holder

8-Digit General Purpose . .
Alphanumeric Display Display Selection

Station Monitor Loop Selection

ADJUET

Actuation for Setpoint, Ratio,
Selected Parameters, etc.

Loop Monitors
- Loop number

- Manual mode

- Local mode

- Alarm High and Low

Local/Remote

Alarm Acknowledge

Auto/Manual
Setpoint Bargraph

Process Variable Bargraph Manual Actuation

Output Bargraph

; |

BACKUP STATION (optional) AUXILIARY BOARD
4 —
TRANSFER MODE CURRENT 4 ANALOG OUTPUTS
DRIVER RAMP/ (4-20 MA 1 0-20 mA)
4 wowo TTIT HOLD
RAMP VOTER
111 ¢ 2 A
4 ANALOG OUTPUTS
% (1-5 V/ 0-5V)
o] /
AUTO/ el
BACKUP FAIL
§% :
o.c. >
VOTER
DIGITAL SAFE STATE / 4 DRIVER 8 DIGITAL OUTPUTS
%H on TIIT, 7
LIl
POWER SUPPLY MAIN BOARD POWER SUPPLY
FOR 8 TRANSMITTERS
CURRENT
DRIVER [ POWER SUPPLY
8 ANALOG INPUTS »
(4-20 mA or 0-20 mA)
VOLTAGE L
DRIVER ] [
i
FRONT PANEL
2 DIGITAL INPUTS
2 DIGITAL INPUTS/ DISPLAY
HIGH SPEED PULSE DRIVER i
INTERFACE INTERFACE
SP_ PV MV
EIA-485 SERIAL HAND-HELD
COMMUNICATION TERMINAL
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_[Déog_ CONTROL FUNCTION BLOCKS

TERMINA OOP

FO01 - ANALOG INPUT (Al) F10 - SIMPLE PID (PID) F16 - PRESSURE AND TEMP. COMPENSATION (PTC)
BLK 001/002/003/004/005/006/007/008 BLK 043/044/045/046 BLK 063/064
BURNOUT B 1/3/5/7/9 sp
TR ST 11/13/15 @ @ p
16A/ 15A FiLTER | [oaCH1 OCHZJ 2/4/6/8/10 B PLD [ 79/80
— 12/14/16 PID 55/56 AS-Q — \/ P __K
18/ 2? /:, J .PD D s7/s8 (@ t e =a T AP+BT4C
38/4B B
© 0 a..q 1/ ABT+CT2
CURVE n Ca  uaaea %
0
~ TRACK FB © o
t
[2)
F02 - CURRENT OUTPUT (CO) F09 - ADVANCED PID (APID) F17 - POLYNOMIAL (POL)
BLK 009/010/011/012 BLK 039/040/041/042 BLK 065/066
SP PID 47/49
51/53
(B cALBRATION | — CURRENT (?) 66/7B/85/98 Bl SAJF%NG A 0 12
g\’j 3 CAUHVt n i F1) Ky(A-B)+K4(A-B)*+K(A-B)2+K,(A-B)+K+C
pev 7 i @l
FEEDBACK out ™| i [ oeviamion
+ [ 17/18/19/20 e *JSAN bt e out -0 gggg Y RIS o
9% DEVIATION | ALARM @
FEEDBACK :
z D) :
100 % { TRACK F8
i3
FO03 - VOLTAGE OUTPUT (VO) F11 - STEP CONTROLLER (STEP) F12 - MULTIPLIER-DIVIDER-ADDER-SUBTRACTOR (ARTH)
BLK 013/014/015/016 BLK 047/048/049/050 BLK 051/052/053/054/055/056
E AMV 0 CHA1 ,,,Q,Nj 59/61
VOLTAGE 13A/12A T 63/65 67/68/69
@4{ CALIBRAHONH oLmat }—@ A | D 70172
(I : STEP B G1+ A« (B+BIAS 1)
| ONJOFF & L G2+D+BIAS3
o Last B _OFE o2 (C +BIAS 2)
e Closel | 64/66
: O
0% :
100 % :
MANUAL 3
(B (9]
F04 - DIGITAL INPUT (DI) F15 - DERIVATIVE / LEAD-LAG (LL) F26 - HIGH / LOW SELECTOR (H/L)
BLK 017/018 BLK 061/062 BLK 093/094/095/096
OF PN LHUIeth ) 1397141
CONTACT S S T, 14 T,8 143/145
EE@W (HIGH LEVEL) |___! 19 (g2 [ — TeTs [ 7778
0-1.7V : : +Ts +Ts (Bl SELECTOR
ORCLOSED | fm=m Se-mnnd
CONTACT
(LOW LEVEL) @ Loy ) 1407142
144/146
| INVERTER
)
F19 - PULSE TOTALIZATION INPUT (P/DI) F14 - LINEARIZATION (LIN) F23 - LIMITER WITH ALARM (LIMT)
BLK 071/072 BLK 058/060 BLK 081/082/083/084
—— ___DleimL \NPUT1 .o\ s CURVE 1
e - ) 119/122
92/96 @l OUTPUT ) 7576 i 125/128
+* " GrB+BH
PULSES [ sl | 72 93/97 @ auss| | 7 LIMITER, ) 120/123
L= ALARME - 126/129
INPUT
(|- DENSITY ER !
Al @ RATE-OF-CHANGE [ 121/124
E ACARM 1 127/130
CLEAR
J
FO5 - DIGITAL OUTPUT (DO) F13 - SQUARE ROOT (SQR) F22 - DOUBLE ALARM (ALM)
BLK 019/020/021/022/023/024/025/026 BLK 057/058 BLK 077/078/079/080
BA/5A Tow
4A/3A G HIGH B Hgmg
13B/14B @ ) 7a74 QUAL
15B/16B B RGisB
Tow
112/114
@ on D 116;118
23/24
25/26 E
27/28
29/30
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PANEL ENERA

F18 - TOTALIZATION (TOT) F06 - FRONT VIEW (FV) F31 - LINEARIZATION CURVE (PNT)
BLK 067/068/069/070 BLK 027/028/029/030 BLK 109/110/111/112/113/114/115/116
C
g X T Y
MFL
(Al oo Adt C|
Al | 8385 L -
D 57 E U
4 DIGITS + UPPER F
84/86 sp B PvB Mv
B 88/90 COUNTER 4/8 DIGITS !
G——— { BARGRAPH
CLEAR { FLASHING
(B HJ
F20 - BATCH COMPARATOR (BAT) FO07 - LOCAL / REMOTE SP SELECTOR (L/R) F32 - GENERAL VISUALIZATION (GV)
BLK 073/074 BLK 031/032/033/034 BLK 117
Al 1 JE
@ G1 CYCLE [ B 29/103
TIVE B1 RATE-OF- | OR |
A BAT TS emeemene] ) 100/104 @ crance Wj 225/206 A
. - LIMITER T iH T 227/228 (B; [_oooooooo] (,
B 0-32000 BAT 2 823 1o1/105 j-DSP REMOTE) s1/33 £
: : 35/37
) 102108 & | LocAL e
CLEAR _ START 3
c o ©
F25 - TIMER (TMR) F08 - AUTOMATIC / MANUAL STATION (A/M) F33 - CONSTANTS (K)
BLK 091/092 BLK 035/036/037/038 BLK 118
L nput w )
AL Kol 151
PRI s K02 152
—%__ [RATE-OF- K03 153
2 -+ et ® 7°1 | CHANGE ) 89/41 K04 154
[] 137/138 i |LIMITER 43/45 K05 155
Sl T et TR | K06 156
B : Ko7 157
t H
e e s ) 4042 koo 185
5 et B K10 160
©
F24 - LOGIC (LOG) F21 - SETPOINT GENERATOR (SPG) COMMUNICATION
BLK 085/086/087/088/089/090 BLK 075/076 BLK 119/120/121
!
0
(AF-*DEVIATION 0a CURVEN %) o .
ﬁ | N Sy 077105 F84 - 119 - SCAN (SCN) E
g 120320 PAUSE : F SCAN / ACTUATION PID (PRM)
""" 134/135/136 ) t 35-120- 9
j> 4 Fﬁ'ij 229/230
| e A
REGISTER
E 3 R V) PSP F36 - 121 - ACTUATION (ATU) :
PROGRAMMER |~~~ &1 108110 % 0
{PAUSE  |RESET
L9 OJ
F29 - INPUT SELECTOR (ISEL) F27 - INTERNAL / EXTERNAL SELECTOR (SSEL)

BLK 103/104/105/106 BLK 097/098

A 0
@ A < O | ) 231/232
0g cHl ) 2871288 DSP T

239/240 :

: A RE|
i GISTER
3 ~
© ©
F30 - OUTPUT SELECTOR (OSEL) F28 - CONSTANT ADJUSTER (ADJ)
BLK 107/108 BLK 099/100/101/102
[ 147/149 IT) 2831284

235/236
CH1 0

]
T—j 148/150

E RE
GISTER
v
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PROGRAMMING

The CONF600 is a system based on
a IBM personal computer or
compatible which offers graphic
resources and an easy to use man-
machine interface.

It is capable of performing storage of
configurations in a floppy or hard
disk, screen hardcopies, listings of
configuration parameters, and
communication with the CD600 and
the Hand-Held Terminal.

Geilal Rusher: BRGL-G5

The configuration of a control loop
is made graphically, through
diagrams similar to the ISA
Standard ones, enabling the user
to see and to implement easily a
control strategy.

The downloading of a configuration
to a CD600 is done in less than two
seconds.

il Wunher: BRRL-53

The alteration of parameters can
be done on-line. The inputs and
outputs of each block can be
monitored simultaneously.

Il LARIF 1

Using the CONF600 practically
discards the need to consult the
manual, since most of the block
information is displayed on screen.
Debugging a configuration
becomes much quicker and
simpler.

Gorial Minkor: BR0E-5T
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SPECIFICATIONS

Power Supply

24 Vdc
110/127/220/240 Vac - 60/50 Hz

Loops Monitored

Simple or complex loops with up to 8 PIDs

Analog Inputs

1to 5 Vdc or 0 to 5 Vdc, with input impedance of 1 MQ
4 to 20 mAdc or 0 to 20 mAdc, with 250Q2 shunt resistors (removable)
Conversion accuracy: £0.010 V

Digital Inputs

Open contact: 10 k minimum or 3 to 24 Vdc
Closed contact: 20022 maximum or 0 to 1.7 Vdc maximum
2 inputs may be used for frequency, from 0 Hz to 10 kHz

Analog Outputs

4 - 4 to 20 mAdc or 0 to 20 mAdc, with maximum load of 750Q
Resolution: £0.050 mA

4 -1to 5 Vdc or0to 5 Vdc, with minimum load of 15002
Resolution: £0.015 V

Digital Outputs

Transistor open collector, 45 Vdc, 100 mA maximum on resistive load

Auxiliary Power Supply

24 Vdc, 160 mA maximum for up to 8 field transmitters

Front Panel Indication and Control

ONFPFEPDN

101-element LED bargraphs for Setpoint and Process Variable indication
41-element LED bargraph for Output indication

8-digit, general purpose alphanumeric display

LEDs for alarm, status and loop monitoring

Function keys

Processing Cycle Time

Adjustable (100 - 250 ms)

Serial Communication Port 1 | EIA-485

Configuration Definition Softwire function blocks (programming) or pre-programmed control configurations
Configuration Entry Hand-Held Terminal or IBM-PC compatible personal computer

Optional Backup Station 1 | Provides backup for the 4 analog current outputs and for 4 digital outputs

Both preset and follow-up modes selectable

Installation Conditions

Ambient: 0 to 43°C, 20 to 90% RH
Maximum Consumption: Basic 12.5 VA(ac)/10 W(dc)
Backup 10 VA(ac)/8 W(dc)
Add 0.7 VA(ac) or 0.5 W(dc) / transmitter powered

Dimensions 2.834 x 5.669 x 19.468 (inches)
72 x 144 x 494 (mm)
Weight DC Models: Set with backup - 3.14 kg/6.92 Ib

Set without backup - 2.83 kg/6.24 Ib
AC Models: Set with backup - 4.12 kg/9.08 Ib
Set without backup - 3.60 kg/7.93 Ib

C9
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_[D()OO_ DIMENSIONS

Dimensions are mm (inch)

4945
(19.469)
— PANEL THICKNESS FRONT PANEL
BACK PANEL
_ I gﬁ | —
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72
67.5 (2.835)
(2.658)
PANEL CUT OUT
22
(0.866)
&
3. |%°
AP Bl
I
Qs
L 1
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+1.0
68 -0
(2.677) +0.039
-0

ORDERING CODE

MODEL
CD600

DIGITAL CONTROLLER - Multi-Loop

CODE Voltage

100 Vac / 50 - 60 Hz
127 Vac / 50 - 60 Hz
220 Vac / 50 - 60 Hz
24 Vdc

240 Vac / 50 - 60 Hz

Without Backup
With Backup

|
|
|
‘ CODE Backup
|
|
|

CD600 = M TYPICAL MODEL NUMBER
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