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COMMANDER 1900 

le 
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Circular Chart Recorder 

1 to 4 pens - 
full application flexibility 

NEMA 4X/IP66 construction - 
Hose-down protection 

NM Multiple 6-digit indicator panels - 
continuous display of all signal values 

MI 0.1% measurement accuracy - 
precise process information 

High noise immunity - 
robust, dependable operation 

RS485 MODBUS serial communications - 
open systems compatibility 

Totalizers and math functions built-in - 
fully integrated solutions 

COMMANDER 1900 - a rugged, 
reliable recorder with the full 
capability to meet your 
application needs 

I 
le ABB Kent-Taylor 

IL II ID 
Pit MP 
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COMMANDER 1900 

The COMMANDER 1900 is a fully programmable circular 

chart recorder for up to four process signals. The 

COMMANDER's straightforward operator controls and 

robust construction make it suitable for a variety of industrial 

environments. Excellent standard facilities are 

complemented by a powerful range of options to give the 

flexibility to match your application. 

Comprehensive Process Information 

The COMMANDER lets you see the status of your process at 

a glance: high visibility 6-digit displays provide a clear 

indication of up to four process values simultaneously and 

active alarms are signalled by flashing LED's below the main 

display. 

The chart is easily set up to show the information you need in 

the way you want. Pen ranges are individually set to give the 

best resolution for each signal; the time per revolution 
can be selected between 1 hour and 32 days. 
Additionally a true time event pen facility enables 
one pen to be set up as a 3-position event 
marker on the same time line as Pen 1. 

2 

Simple Operation 

The clearly-labelled tactile keypad gives direct access for 
operator adjustments and configuration programming, without 
the need to open the recorder's door. Clear text prompts on the 
digital displays guide the user around the various menus. A 

password-protected security system prevents unauthorized 
access to configuration adjustment menus. 

.101111111MICriNI A M amimme 00011r I ft 
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Flexibility to Solve Problems 

The COMMANDER 1900 offers seamless integration of loop 
functionality to solve process problems, eliminating the need 

for auxiliary devices. 

Totalizers, Math and Logic 
Integrating fluid flow to calculate total volume is performed 
by the built-in totalizers available for each channel. Relays 
can be assigned to increment or reset external counters to 
match the recorder's totalizer values. 

Flow A 

User configurable math functions, mass flow calculations 
and RH tables are all fully supported. 

Logic capability allows interlocking and integration of 
discrete and continuous functions to solve a wide range of 

process problems. 

COMMANDER 1900 

Flow B 

Flow C 

L 

A+B+C Totalizer 

Math Equation 

Timers and Clock 
The COMMANDER offers two event timers driven by the 
recorder's real-time clock. The timers can be configured to 
operate relays, start/stop the chart or trigger other actions 
within the recorder. 

IM329 btitr ODD 

Summation of Three Flows 

MODBUS RS485 Communications 

0 

Alarm annunciation enabled during night hours only. 

Communications with PCs or PLCs are achieved via the 
RS485 serial communications link, enabling the 
COMMANDER to serve as the front end of plant-wide data 
acquisition systems. Using MODBUS RTU protocol all 
process inputs and other variables can be continuously read 
by a host PC running any of a wide variety of standard 
SCADA packages. 

..44§,'`.t,;?-:-. 
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I 
Built to Meet Your Needs 

The COMMANDER's modular architecture gives rise to a high 

level of hardware choice: up to five i/o modules can be added 

to the basic instrument. 

The standard input/output module supplied with every pen 

comes complete with a fully isolated analog input, a relay 

output, transmitter power supply, isolated analog 

retransmission and two digital inputs. Further input and output 

capability is provided by a range of plug-in modules: 

Analog input and relay - for use with math functions 

Four relays - channel alarm outputs 

Eight digital inputs - linked using logic equations 

Eight digital outputs - TTL level alarm outputs 

MODBUS RS485 communications - interfaces with 

P.C.s 

Expandable for the Future 

The COMMANDER may be quickly upgraded to meet your 

changing process requirements. 

Additional recording channels, math capability or input and 

output functions can be retrofitted on-site using plug-in cards 

and easily fitted pen arms. Input calibration data is stored on 

each card, allowing quick changes to input cards without the 

need for recalibration. 

Changes to input sensors or recording procedures are 

accommodated by reconfiguration using the main keypad. 

Designed to Survive 

NEMA 4X protection ensures the COMMANDER can survive 

in the harshest environments and makes the recorder ideal for 

use in panels which are regularly hosed down. The tough, acid- 

resistant case and secure cable-entry glands maintain the 

NEMA 4X rating for wall-mounted or pipe-mounted 

instruments. 

,,,,t11,10W,Wif t kiitt ,1143 elf T.411ittli;IJIt$ 

Noise Immunity 

Recording accuracy is maintained in noisy industrial 

environments due to the advanced EMC shielding within the 

recorder. The power supply has been designed to give 

excellent protection from power spikes and brownouts and all 

configuration and status information is held in nonvolatile 

memory to ensure rapid recovery after a power failure. 

Easy to Install 

A choice of mounting options enables simple installation of the 

recorder in a panel, on a wall or on a pipe. Detachable terminal 

blocks allow for trouble-free connection of input and output 

wiring, with mains isolation provided by a power switch within 

the instrument. 

Minimal Maintenance 

Excellent long-term stability keeps recalibration to a minimum, 

cutting the costs of ownership. User-selectable chart speeds 

and long-life pens combine to limit usage of consumables. 

4 

Built-in Quality 

The COMMANDER 1900 is designed, manufactured and 

tested to the highest quality standards, including ISO 9001, 

and is guaranteed by a 2 year parts and labour warranty. 
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Commander 1900 Performance Specification 

Summary 
1, 2, 3 or 4 pens 
10" Chart size 
Standard i/o with each pen includes: 

Analog input, analog output, transmitter power 

supply, relay output and 2 digital inputs. 

General 

Construction 
Size: 

Weight: 
Case material: 
Window Material: 
Door latch: 

15.23" (h) x 15.04" (w) x 5.57" (d) 

(386.8 x 382.0 x 141.5mm) 
18Ib (8.2kg) 
Glassfiber-filled reinforced polyester 
Polycarbonate 
High-compression with optional lock 

Environmental 
Operational temperature range: 32° to 130°F (0° to 55°C) 

Operational humidity range: 5 to 95 %RH 
(non-condensing) 
5 to 80%RH (chart only) 

Case sealing: NEMA 4X (IP66) 

Fast transients: IEC 801-4 Level 3 

Installation 
Mounting options: 
Terminal type: 
Wire size (max): 

Panel, wall or pipe 
Screw 
14 AWG (i/o), 12 AWG (power) 

Operation and Configuration 
Programming method: Via front panel keys 

Security: Password protected menus 

Analog Input Performance 

Safety 
General safety: 
Isolation: 

Memory protection: 
Approvals: 

Power Supply 
Voltage: 
Consumption: 

Line interruption: 

1EC348 
500V dc (channeVchannel) 
2kV dc (channeVground) 
Nonvolatile EEPROM 
CSA (optional) 
CE (optional) 

115/230V ac ±15%, 50/60Hz 
< 40 VA (typical for full spec. 

unit)) 
Up to 60ms 

Process Inputs and Outputs 

General 
Noise Rejection: Common mode > 120dB at 50/ 

60Hz 
Normal (series) mode > 60dB at 

50/60Hz 

CJC rejection ratio: < 0.05°C/°C 

Sensor break protection: Upscale or downscale drive 

Out of range detection: 0 to 100% of engineering span 

Temperature stability: < 0.02% of reading/°C or 10/ 
°C 

Long-term drift: < 0.01% of reading 1011V 

annually 

Input impedance: > 10 Mil (mV and V inputs) 
100 SI (mA input) 

Analog Inputs 
Signal types: mV, V, mA, 

Thermocouple types: B, E, J, K, N, R, S, T 

Resistance Thermometer: Pt 100 

Other linearizations: x "2, x3(2, x512, linear 

Sample interval: 250ms per channel 

Isolation: 500Vdc channel/channel 

Digital Filter: 0 to 60s programmable 

Transmitter Power Supplies 
Number: 
Voltage: 
Drive: 
Isolation: 

1 per channel 
24Vdc nominal 
Up to 25mA 
500Vdc channel/channel 

Type Range Lo Range Hi Min. Span Accuracy 

mV 0 150 5 ±0.1% reading or lOgV 

V 0 5 0.1 ±0.1% reading or 20gV 

mA 0 50 1 ±0.2% reading or 0.2gA 

Ohms (low) 0 750 20 ±0.2% reading or 0.10 

Ohms (high) 0 10k 400 ±0.5% reading or 100 

°C °F 

Type Range Lo Range Hi Range Lo Range Hi Accuracy (excl. CJC) 

B -18 1800 0 3270 ±2.0°C (above 200°C) 

E -100 900 -140 1650 ±0.5 °C 

J -100 900 -140 1650 ±0.5°C 

K -100 1300 -140 2350 ±0.5°C 

N -200 1300 -325 2350 ±0.5°C 

R -18 1700 0 3000 ±1.0°C (above 300°) 

S -18 1700 0 3000 ±1.0°C (above 200°C) 

T -250 300 -400 550 ±0.5°C 

PT100 -200 600 -325 1100 ±0.5°C 

5 
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Analogue Outputs 
Type: 
Accuracy: 
Maximum load: 
Isolation: 

4 to 20 mA 
±0.1% 
750 SI 

500V dc 

Relay Outputs 
Type: SPDT 
Rating (with non-inductive load): 

Digital Inputs 
Type: 
Minimum pulse: 
Isolation: 

Digital Outputs 
Type: 
Rating: 
Isolation: 

5A at 115/230Vac 

TTL or volt-free 
250ms 
500Vdc between modules, no 

isolation within module 

5V TTL 
5mA per output 
500Vdc between modules, no 
isolation within module 

Serial Communications 
Connections: RS485, 4 wire 
Protocol: MODBUS RTU 

Pneumatic inputs/outputs 
Type: 3 to 15 psig UP, 3 to 15 psig P/I 

Mounting: External DIN rail on rear of unit 

Recording System 

Pens 
Number: 
Response: 
Resolution: 
Pen lift: 

Event Pens 
Standard: 

Real time: 

Chart 
Chart size: 
Chart speed: 

1, 2 ,3, or 4 (red, blue, green, black) 
7 seconds (full scale) 
0.1% steps 
Motor-driven, with optional auto- 
drop 

3-position event recording on any 
channel 
3-position event recording on the 
same time line as Pen 1 

10" or 105mm 
1 to 167 hours or 7 to 32 days per 
revolution 

Display and Operator Panels 

Displays 
Number: 
Type: 
Status indicators: 
Alarm indicators: 

Panel keys 
Function: 

Alarms and Logic 

Alarms 
Number: 
Type: 

Adjustments: 

Logic Equations 
Number: 
Function: 
Inputs: 

Outputs: 

Advanced Software 

Totalizers 
Number: 
Size: 
Output: 

Math 
Number of eqns.: 
Type: 

Timers 
Number: 
Type: 

Output: 

Option Module 
Number: 

Connection: 

2 (1 or 2 pens) or 4 (3 or 4 pens) 
6-digit red LED, 0.56" (14mm) high 
Indicate channel number on display 
Indicate channel with active alarms 

Programming access, increment/ 
decrement, pen lift and user-defined 
function key. 

.4 per channel 
High/low process, fast/slow rate of 

change 
Hysteresis, time delay 

4 
OR, AND 
Alarm states, digital inputs, 
totalizers, logic 
Relays, digital outputs, chart stop, 
alarm acknowledge 

Functions 

1 per pen 
99,999,999 max. 
External counter driver, "wrap" pulse 
signal 

4 
+, x, +, low & high select, max, 
min, average, mass flow, RH 

2 
Real-time clock driven event, 
adjustable duration 
Relay, digital output, logic equation 

5 plus 1 x standard input/output 
module 
Plug in cards with detachable 
connection blocks 

Option Module Types i/o per module 

Analog i/p Analog o/p Trans. 
PSU 

Relays Digital i/p Digital o/p Comms. Max. No. 
per instrmt 

Standardi/o 1 1 1 1 2 3 

Analog i/p + relay 1 1 
5 

4 relays 4 2 

8 digital i/p 8 3 

8 digital o/p 8 3 

RS485 comms. 
1 1 

1901J (non-upgradeable) 1 

6 
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I. 

Ordering Guide 
PART 1 

COMMANDER 1900 Recorder 19XX X X X X X X X X.: XXX 

One Pen (Red) 11 

Two Pens (Red & Green) 12 Recorders t Three Pens (Red, Green, Blue) 13 
Four Pens (Red, Green, Blue, Black) 14 

A 
B 

0 

3 

A 
B 

1 

2 
3 

4 
5 

6 

STD 
CUS 
SXX 

Standard 
Chart Type KPC 105 PX and PXR type charts 

Chessell Brand charts 

Electrical Code 
Standard 
CSA approval 

None 
Option Module Additional Modules - Complete PART 2 

None 

Options 
Totalizer 
Maths & Timer 
Totalizer, Maths & Timer 

Not Fitted 
Door Lock 

Fitted 

115V A.C. 
230V A.C. 

Power Supply 
24V A.C. 
115V A.C. with On/Off Switch 
230V A.C. with On/Off Switch 
24V A.C. with On/Off Switch 

Company Standard 
Special 
Settings Customer Setting 

Special 

t Each pen fitted has an associated standard Input/Output module comprising Analog input, Analog 
output, Relay, Transmitter Power Supply and Two Digital Inputs. 
Additional Input/Output modules may be fitted in the unused Module Positions as required. These 
additional modules should be specified in PART 2 of the Ordering Guide 

PART 2 Additional Modules Module Type 

ModUle 2.1nptir 

Module Position 3 / Channel 3 Input* 

Miidi:116;;POSitioriT41Challnel riPa(*. 

Module Position 5 

Module:Peisition 6 

Module Positions 1 2 3 4 5 6 

I 

1 2 

0 1 2 

2, 3 " 4 5 6 

0 0 2 3 4 5 

0 2 4 5 6 

Key to Module Types 
0 No module fitted / Pen input channel * 

1 Standard Input/Output 
2 Analog Input (Math input) + Relay 
3 Four Relays 
4 Eight Digital Inputs 
5 Eight Digital Outputs 
6 True Time Event Pen (Violet) 
8 MODBUS RS485 Communications 

* On 2, 3 or 4 pen instruments a standard I/O module is always fitted 
in the corresponding module position (enter '0' in the corresponding 
order code field). 

Example 1 9 1 3 J A A 0 1 1 0 0 3 0 8 STD 
3 pen 
4 relays 
Module RS485 communications 

", 

(8. 
ti. 

440054..:4'?.&ti:.4,V4:1. .5.5 :V: 4; 

"AZ 
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). Analog Output 4 

6 x 
Analog Input - see b to h 

d -2-wire Transmitter 
Commo 
Logic 1 ri. Logic Inputs 
Logic 2 

Common 
Normally Open 

u 
Relay 

Normally Closed 
Outpt 6 

Fin 

03 0 
MU 0 

31 c 

CM 0 
6 [-,N 

Summary of Connections e - Thermocouple g - Low Voltage (mV) 

3 

1133 01 
03 01 C=1) 

6 c 03 0 

b - Voltage c - Current 
(non 2-wire Transmitters) 

Standard Input/Output Modules 

3-wire RTD 

4 .0 

5 
White X 

6 Red() 

h - 2-wire RTD and 
Resistance 

Power Switch and Fuse 

O 

- Line 

Neutral 

Ground 

Power Supply Connections 

Normally Closed 

Relay 1 

Relay 2 

Relay 3 

Relay 4 

1 

2 

3 

5 

6 

7 

8 

9 

10 

11 

12 

Common 

Output 1 

Output 2 

Output 3 

Output 4 

Output 5 

Output 6 

Output 7 

Output 8 

Common 

or Output 
Connections 

1 1= En Common 

Normally Open 2 
Input 1 

Common 3 Ea Input 2 

Normally Closed 4 
Input 3 

Normally Open 5 Ea En Input 4 

Input 5 6 En Common 

Input 6 
7 [a Ea Normally Closed 

8 En Normally Open 

Common 

Ea Input 7 

Input 8 En 9 En 0 
Common En 10 En C; Normally Closed 

Normally Open 
input 

Connections 

11 En Ea e 
Common 12 [:= C:a e 

Four Relay Output Module Digital Input/Output Module 

15.23 
(386) 

15.04 
(382) 

0 

CO 

1 30 (33) 

2.60 (66) 

1 38 (35) 

Typical Space Between 
Adjacent Knockout Centers 

7.22 
(183.4) 0.88 

(22.35) 

Dimensions in inches (mm) 

Dimensional Details 

1.701 0.64 (16.25) 

(43.2) 4 holes 0.281 (7.14) dla. 
or tap for 1pr thread 

Cut-Out Size 

I A II 
IP IP 

II PI 
IABB Kent-Taylor Ltd. 

St. Neots 
Cambs. 
England, PE19 3EU 

ITel: (01480) 475321 
Fax: (01480) 217948 

The Company's policy is one of continuous produc 
improvement and the right is reserved to modify the 
information contained herein without notice. 

(4) December 1995 ABB Kent-Taylor Printed in U.K. 

ABB Kent-Taylor Inc. 
PO Box 20550, Rochester 
New York 14602-0550 
USA 
Tel: (716) 292 6050 
Fax: (716) 273 6207 

ABB Kent-Taylor SpA 
22016 Lenno 
Como 
Italy 
Tel: (0344) 58111 
Fax: (0344) 56278 
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1 
Indicator Controller 

Continuous level indication and 
control of up to ten devices. 
Provides 4-20mA and 0-10V output. 

MTIC 
MultiTrode 
Indicator Controller 

MULTITRODE 

MULTITRODE INDICATOR CONTROLLER 

2 

3 
4 
5 

6 

7 ---- 

a 
9 r 
10 

MTIC 
PEND 

POWER ON 

MULTITRODE 

iv 
The MTIC was specifically designed for applications requiring 

iountinuous liquid level display, pump control and analog 
tput. 

The simple installation and operation make this unit one of the 
siest retrofit level control devices in the MultiTrode range when 
grading from ball floats. Combining the MTIC with a 10 sensor 
obe provides the ultimate in low-cost reliability. 
Typical Application 

111 Water Tank MTIC 

Controls up to 10 devices. 
Ten-segment level indication. 

O 10 programmable N/O or N/C outputs. 
Visual indication of set points. 
Four sensitivities. 
Four activation delays. 
4-20mA and 0-10V DC outputs. 
Panel mounted. 
Power On indication. 

O Ideal retrofit for troublesome ball floats. 
Perfect for I.S. application when used with MTISB. 

The MTIC is used where level indication or control of multiple 
pumps and/or alarms is required. The unit's simple operation and 
mounting allow it to be easily installed. Key MTIC features are: 
ten separate relay outputs (one per LED) which can be set as N/O 
or N/C via the DIP switches located on the rear, and the inclusion 
of 4 - 20mA and 0 - 10V analog outputs. 

Local indication at up to four remote sites when 
utilising the MTRIC can be achieved by adding 
additional MTRIC units. 

The 4 - 20mA and 0 - 10V analog outputs can operate chart 
recorders, variable speed drives, telemetry or other control 
devices. The MTIC can be connected to a MultiTrode MTRIC, 
MTIPC, MT2PC or MT3PC via its 4-20mA output providing full 
multiple pump control. 

Typical applications are water reservoirs with remote pump 
stations or water tanks in high-rise buildings, with basement 
pumps. 

Mu, IITXOUI 

10 N/O or N/C 

Outputs for control 
+ 4-20mA, 0-10V 

4-20mA 
Up to 10km 

Depending on cable 

The 

& 0-10V and is compatible 

MTRIC, MT1PC, MT3 

or MT2PC Cont 

MT2PC or MT3PC 

Flual 

Les 
as. taolV 

it 
Et.. is 

All MultiTrode Products carry a full two year warranty 
12 
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Rear Face 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

see fig #1 see fig #2 see fig #3 

+ 12V 

-12 

OV 

A - Ell ; 
B Nfi 
C 
D 

FUNCTION 0 

0 
0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

0-10y 

4-20mA 
see fig #1 

2 

240VAC 
50Hz 

3 isM 
4 ME 
5 NM 

6 
A 7 

8 
9 
10 a- Ns 5-- 

N 

I 

E 

OUTPUTS MAINS POWER NO - NC 
PROBE 
INPUTS 

Dip Switch Settings 

u CYO 

a Delay time selection: 0, 5, 10, 15 sec 

a Sensitivity selection: 1k, 4k, 20k, 80k 52 

Relay outputs 1-10 

Each of the relay outputs can be selected as being 
N/O (Normally Open) or N/C (Normally Closed) 
at the flick of a switch for optimum flexibility. 

Dimensions 

8mm 
1 

97mmch 

120mm 
PLAN ( TOP VIEW ) 

91mmcp 

1, 92mm 

PANEL 

CUT OUT 

DIMENSIONS 

CUT OUT ELEVATION 

( TOP VIEW ) 

92mm 

Approvals 

UL listed 2P27 

INDUSTRIAL CONTROL Minim 
LISTED 

2P27 
C 

Approved for I S applications 
when installed in conjunction 

with a MultiTrode MTISB 
Intrinsically Safe Barrier 

MU LTITRODE 
MultiTrode is a registered trademark of MultiTrode Pry Ltd & MultiTrode Inc. 

MultiTrode products are protected by patents, patent applications and 
trademarks in USA, Canada. Europe. Japan, Australia and other countries. 
MultiTrode reserves the right to modify performance. specifications or 
design without notice. Copyright le. 1996 MultiTrode Pty Lid 

MTIC Specifications 

Mode of Operation 

Charge or Discharge ( Fill or Empty ) 

Probe Inputs 

Sensor inputs 
Sensor voltage 
Sensor current 
Sensitivity 

10 

12VAC Nominal 
0.8mA max. (per sensor) 
1k, 4k, 20k, 80k Q 

Other Inputs 

None 

Relay Outputs 

No of relay outputs 
Selectable delays 
Relay contact rating 
Relay contact life 
Terminal size 

10 N/O or N/C 
0, 5, 10, 15 sec 
250VAC 5A Resistive, 2A Inductive 
105 Operations 
2 x 2.5mm2 #13 

Other Outputs 

Analog 4-20mA RL s 500Q 
0-10VDC 

Display 

LEDs 10 LED bargraph & Power On 

Communications 

None 

Physical Product 

Dimensions mm 
Mounting 

Enclosure 

97H x 97W x 129D 
Panel mounted through cut-out 
using brackets supplied. 
Extruded aluminium. 

Power Supply 

Supply Voltage AC 
Power Consumption 
Supply Voltage DC 

110, 220-240VAC Nominal 50/60Hz 
16VA max. 
10 to 30VDC - 10 Watts max. 

Working Temperature Range 

- 10° to + 60°C 
+14° to -I-140°F 

Ordering Information 

AVAILABLE MODELS 

MTIC - 2 240VAC 

MTIC - 3 110VAC 

MTIC - 7 10-30VDC 

'Ordering Example 
Model 

e.g. I MTIC I- Voltage 

This order code is for a 240VAC MTIC. 

All MultiTrode Products carry a 
full two year warranty 

13 
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1 

Supplied mounting kit 

The MTAK-1 mounting bracket is 
SUPPLIED STANDARD with all multi-sensored probes. 

The MTAK-1 mounting 
bracket has an integral 
cleaning device. 

All metal 
components are 
manufactured from 
#316 stainless steel. 

Custom Probes also available 

MultiTrode offers a variety 
of custom probes. Your custom 
probe is manufactured exactly to 
your requirements. 

(Within the following limits.) 

No. of Sensors 

Sensor spacing 

Section length 

Cable length 

25 max 

85mm min 

3m max 

500m max 

Your assistance with an application 
drawing, specifying cable lengths and 
sensor spacings will ensure 
prompt and accurate service. 
Note. Probes over three metres 
in length are made in sections. 

Please contact your local 
MultiTrode representative 
for a copy of the Custom Probe 
Order Form. 

Mounting Options: 

MultiTrode's MTAK-2 Extended 
mounting bracket provides up to 
300mm of extra wall clearance. 
( For further details please refer to 
the MuftiTrode accessories section) 

MTAK-2 

Approvals: 

4- 
Custom 
Sensor 
Pattern 
Probe 

Extended + 
Length Probe 

UL listed 2P27 
IIMUSTRP1 carma EOM= 

LISTED 
2P27 

'so -5 s .55 . 

. -6 
Oa' 

Probe Specifications 
Materials 

Sensors: 

Probe Casing: 

Cable: 

Avesta 254 SMO High Grade 
Stainless Steel Alloy 

uPVC Premium Quality Extruded Tube 

PVC/PVC Multi-cdre, 
Purpose manufactured (see below) 

Dimensions 

Mounting 

32mm diameter x specified length 

Via the supplied suspension/ 
cleaning bracket inside the wet well 

Temperature Range 

0° to 100° C 
32° to 212° F 

Cable 

Conductor: 
Conductor Size 
Strands 
Q/km 
Q/mile 

Oversheath: 
Nom Diameter 

Colours: 

Identification: 

Multicore Three core Single core 

0.75 mm2 0.75 mm2 1.0 mm2 
24 24 30 
25 25 20 
40 40 32 

12 mm 8 mm 6.9 mm 

Multi cores Light blue / white 
Oversheath Dark blue/ Light Blue 

All cores are printed to read 
1-ONE-1, 2-TWO-2, etc. Every 200mm. 
( Numbering applies to multicore cable only ). 

Ordering Information - Standard Probes 

MODEL Length Spacing Cable 
A / D - C A 

m mm 
0.2/ 1 - C 0.2 / N/A - 10 or 30m 
0.5/ 3 - C 0.5 / 150 - 10 or 30m 
1.0/ 10 - C 1 / 100 - 10 or 30m 
1.5/ 10 - C 1.5 / 150 - 10 or 30m 
2.0/ 10 - C 2 / 200 - 10 or 30m 
2.5/ 10 - C 2.5 / 250 - 10 or 30m 
3.0/ 10 - C 3 / 300 - 10 or 30m 
6.0/ 10 - C 6 / 600 - 10 or 30m 
9.0/ 10 - C 9 / 900 - 30m 

A = Nominal probe length 
B = Distance between sensor points 
C = Cable length 
D = Number of sensors 

e.g. 
I 

2.5 /1 10 I- 10 

Probe length 
Sensor points 
Cable length 

MULTITRODE© 
MultiTrode is a registered trademark of MultiTrode Ply Ltd & MultiTrode Inc. 
MultiTrode products are protected by patents, patent applications and 
trademarks in USA, Canada, Europe, Japan, Australia and other countries. 
MultiTrode reserves the right to modify performance, specifications or 
design without notice. Copyright i© 1996 MultiTrode Pry. Ltd. 

Cable lengths 
of up to 500m 
are available 

7 
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The Probe is ideal for conductive 
liquids in aggressive and turbulent 

Iapplications. 

:0.5/3 

For custom Probes 

contact your local 

MultiTrode Representative 

Virtually nil maintenance required. 
Simple installation from outside of sump. 

O Safe, low sensing voltage. 
Unaffected by fat, grease, debris and foam. 
Excellent in turbulent sumps. 
Positive pump cutout (no overruns). 

O Cost-savings, short and long term. 
Environmentally friendly. 
Intrinsically Safe operation using MultiTrode's I.S. Barrier. 

MultiTrode has proven to be the most reliable and 
cost-effective liquid level control system available. 
MultiTrode Probes were specifically designed for 
the arduous, turbulent conditions encountered in 
water, sewage and industrial tanks and sumps. 

Installation: Probe installation is easily achieved without the 
need to enter the wet area. The probe is simply lowered in from 
the top and suspended by its own cable, using the mounting kit 
supplied. 

Fat, Grease, Debris and Foam: The probe's operation is 
unaffected by the build-up of fat, grease, debris and foam, 
which cause systems such as floats, bubblers, pressure 
and ultrasonic transducers, as well as other 
conductive probe systems, to fail. 

Turbulence: Turbulence does not affect the probes operation, 
in fact it has a beneficial cleaning effect. The rugged, streamlined 
construction of the probe eliminates tangling, allows for operation 
in confined spaces and is a perfect partner for the Flygt mix & 
flush valve. 

Safety: The personal safety of operators and maintenance 
staff is assured, due to the extra-low sensing voltage. 
Eliminates the use of dangerous high voltage equipment, 
and the risk of electric shock. 

Positive Pump Cut-Out: The probe ensures your pumps are 
turned off at the same level every time. This avoids damage due 
to pump overrun and the cost of additional control equipment. 

Cost Savings The low cost of equipment and installation makes 
MultiTrode one of the most economical systems available. 
MultiTrode's long life ensures continued cost savings, 
as compared to alternate forms of level control. 

Environmentally Safe 
MultiTrode probes do not contain mercury or any other 
environmentally damaging contaminants. 

All MultiTrode Products carry a full two year warranty 
6 
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Operating instructions 

A .2:7 .2.4Q 

041, LiciS 
S8086%18' 

Kent-Taylor Deltapi K Series® 
Electronic Transmitters 

Model K - GP 
Pressure Transmitter 

Model K-GP is a field mounted electronic transmitter 
using advanced measurement techniques, including a 
piezo-resistive sensing element, to provide accurate, 
reliable measurement of gauge and absolute pressure 
in the most difficult and hazardous industrial environments. 

Table of Contents Page 
Transport, Handling, Storage 1 

Product Identification 2 
Principle of Operation 2 
Installation 3 
Electrical Connections 3 
Calibration 4 
Simple Fault Finding 5 
Dismantling and Reassembly 6 
Trouble Sheet Form 7 
Product Code 8-9 
Product Specification 10 

Transport 
After final calibration, the instrument is packed in a 
carton (*) that protects it from physical damage. 
(*) Type 2 to ANSI/ASME N45.2.2-1978 

Handling 
The instrument does not require any particular caution 
during handling. 

Storage 
The instrument does not require any special treatment 
if stored as despatched and remains within the ambient 
conditions specified under Transportation and Storage 
conditions in the Specification Sheet and/or in the 
Specification in the last page of this publication. There 
is no limit to the storage period, although the terms of 
guarantee remain as agreed with Company and as 
given in the order acknowledgement. 

Use of DANGER, WARNING, CAUTION and NOTE 
This Publication includes DANGER, WARNING, CAUTION and NOTE information where appropriate to point out safety related or other important information. 

DANGER Hazards which will result in severe personal injury or death. 
WARNING Hazards which could result in personal injury. 

CAUTION Hazards which could result in equipment or property damage. 
NOTE Alerts user to pertinent facts and conditions. 

Although DANGER and WARNING hazards are related to personal injury, and CAUTION hazards are associated with equipment or property damage, it should be understood that operation of damaged equipment could, under certain operational conditions, result in degraded process system performance leading to personal injury or death. Therefore comply fully with all DANGER, WARNING and CAUTION recommendations. 

ABB Kent-Taylor 
A D II 
PUIMP 

Raubers Road Nudgee SPS SP276 Electrical Equipment OM Manual

Q-Pulse Id TMS613 Active 29/01/2014 Page 14 of 52



Product identification 

The instrument is identified by some plates as shown in 
the figure below. 

The Nameplate ( ref. A ), indicates the technical 
characteristic such as Code number, maximum working 
pressure, range and span limit, power supply and output 
signal. For details on code see page. 

The Serial Number plate ( ref. B ) shows the transmitter 
serial number: please always refer to this number when 
making enquiries. 

The Safety Marking plate ( ref. C ) fitted when the 
transmitter is required with a safety protection mode. 

/- ( ' 

'--\ 

SERIAL NUMBER 

Principle of operation 

The process fluid ( liquid, gas or vapours ) transmits, via 
a separation diaphragm and a filling fluid, the measured 
pressure to a piezo-resistive measuring diaphragm. 

The other side of this diaphragm is either open to the 
atmosphere for low pressure measurement, or sealed 
for high pressure measurement or evacuated for absolute 
pressure measurement. 

The deflection of the measuring diaphragm changes 
the resistances of a Wheatstone bridge: these, in turn, 
are fed to the electronics module which gives an output 
signal of 4 to 20 mA that is proportional to the amount 
of pressure applied to the transmitter. 

Zero and span adiustements are provided to adjust, 
within the sensorspecified limits, the transmittercalibration 
to the requested value. 

KGP PRESSURE TRANS&IITTER 

Deltaa K Series 
T6 T440.0 

EEx is IIC 
T4 Ta85°C 

CESI No. Ex-92.C.031 
Umaalin4.30Vdc 
I ma, :Ma150mA 
Lea: 478 H 

Pmaz:in...0,75W 
0/P: 4+20mA 
cog= s.3 nF 

ABB Kent -Taylor spaf.i. 
Lenno - Co- Italy 

O 

ABB Kent-Taylor spa 
Go 

Deltapi K 
PRESSURE TRANSMITTER 

CODE 

(DENT 

CALIBRATION RANGE 

MEASURING RANGE 

SPAN LIMITS 

SUPPLY 12+42 Vdc 
OUTPUT 4+20 mA 

-(13\- \MWP 
ENCL. PROTECT. IP 67 mud. n Iwo 

FIELD- TERMINALS 

IMPORTANT 
The instrument serial number must always be given when making enquiries.. 

- 2 - 
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Installation 

WARNING - In order to ensure operator and plant 
safety it is essential that installation is carried out 
by suitably trained personnel and according to the 
technical data given in the specification. 
The transmitter should be mounted, by means of the 
supplied mounting bracket, to a wall or to a 2 inch pipe 
support. The process connection should be done using 
1/2 inch piping for the connecting line: an union and a 
shut-off valve should be installed for maintenance. 

For gas service the transmitter should be installed 
above the elevation of the process connection so that 
possible condensate will drain back to the process. 

For steam or vapours the transmitter should be installed 
below the process connection: a T or a X pipe fitting 
should be provided in order to fill the connection, before 
the startup, with water or other suitable filling liquid.The 
seal liquid prevents overheating of the sensor element 
by live steam and ensures a constant liquid head to the 
transmitter process connection (see figure below). 

Drain Plug Shut-off 
Valve Filling plug 

Cleaning Plug 

Process 
Pipe 

"X" Fitting 

Union 

Drain Plug 

For liquid service the transmitter can be installed at any 
convenient elevation w.r.t. the process connection: 
although the positive or negative head pressures due to 
the different elevations of the transmitter and pressure 
tap should be considered during the calibration. 

Remelt) 
indicator 

Internal ground 
term:Nation point 

Electrical connections 

DANGER - Do not make electrical connections, in 
areas classified as HAZARDOUS LOCATIONS, 
unless the safety code designation shown on the 
transmitter safety marking plate agrees with the 
area classification. Can result in hazard of FIRE and 
EXPLOSIONS. 

Signal terminals are located in a separate compartment 
of the electronics housing. On the top works of the 
transmitter two connection ports for cable glands or 
conduit fittings are provided. The connection ports are 
protected with a plastic plug for transport purposes: 
after the installation, the unused port should be 
adequately plugged. Connections can be made by 
removing the cover on the side designated as "FIELD 
TERMINALS" on the top Vale. 

CAUTION - Unless it's necessary avoid the removal on 
site of the protective cover which gives access to the 
electronic circuitry. Although the electronics is fully 
tropicalized it should not be subjected to humidity for 
long periods. 

Make the connections to the terminal block as indicated 
in the figure: note that the standard terminal block does 
not include the terminals for the remote indicator (5 & 6) 
and those for test points ( 9 & 10 ). The internal output 
meter, when required, can be mounted simply by plugging 
it into the appropriate socket, after the removal of the 
short circuit link fitted between the terminal 1 & 2. The 
power to the transmitter is supplied over the signal 
wiring and no additional wiring is required. The signal 
wiring does not need to be shielded but the use of a 
twisted pair is highly recommended. 

CAUTION - Do not connect the powered signal 
wiring to the mA signal testing terminals ( 1 & 2 ). 
Power could damage the by-pass diode fitted 
through the test connections., 
Do not run the signal wiring in close proximity to power 
cables or high power equipment: use dedicated conduits 
or cable trays for signal wiring. Signal wiring may be 
ungrounded ( floating ) or grounded at any place in the 
signal loop. however if intrinsic safety is used the wiring 
and grounding must follow the specific rules for this 
technique. The transmitter case may be grounded or 
ungrounded according to the local regulation. 

Butetri iridtca tor 
or 

Remote InChCatOt 

or 

mA stones testrig 

12 42 Vdc 

0060+a ound 

.a 

Cable 
shield 

connection -------- - - - - 

GND 
External ground. 

termination point - - ----- 

I- se sets 

Test points 
40- 200 mV 

111 

Receiver - 3 - 
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Calibration 

Unless otherwise specified the instrument is factory 
calibrated at maximum span. Instruments adjusted and 
tagged for a specific range will not require recalibration; 
however recommended procedures are outlined below. 

Set a test rig as appropriate and in accordance with the 
figure below. Remove the cover opposite to the electrical 
connection to access the zero and span trimmer. 

Pressure 
Source 

Vacuum 
Or 

pressure 
gauge 

Vent valve 

Vacuum 
Source 

Note: 

a) the calibration accuracy is stricly related to the 
accuracy of the test equipment used. 

b) for instrument with standard terminal block version 
(without test point) calibrate by connecting a 
milliammeter between the terminal 1 and 2 after the 
removal of the short circuit link. Values of 4 and 20 
mA should be read for zero and span calibration 
respectively. 

Electrical connections 

Power supply 

Digital 
voltmeter 

Zero and Span Calibration (Zero based range) 
Absolute Pressure Measurement 
- Make 'a' connection 
- Switch on the power supply 
- Close valve V 
- Operate the vacuum source P until the best possible vacuum, read on M, 

is achieved 
The value read on the DVM should be 40 mV ( or 4 mA ): if it is not adjust 
the zero trimmer ( see figure ) to obtain this value 
If the value of calibration span is less than the atmospheric pressure allow, 
via valve V, the pressure in the system to rise to the value of the upper range 
value 
Close the valve V when this value is achieved 
The value read on the DVM should be 200 mV ( or 20 mA ): if it is not adjust 
the span trimmer to obtain this value 
If the value of the calibration span is greater than the atmospheric pressure, 
remove 'a' connection and make 'b' connection. 
By means of GI generate a pressure, read on MI, equal to thevalue of the 
upper range value. The value read on the DVM should be 200 mV ( or 20 
mA ): if it is not adjust the span trimmer to obtain this value. 

Gauge Pressure Measurement 
- Switch on the power supply 
- With no pressure applied the value read on the DVM should be 40 mV (or 

4 mA ): if it is not adjust the zero trimmer ( see figure ) to obtain this value 
- Make 'b' connection 
- By means of GI generate a pressure, read on Mt, equal to the value of the 

upper range value. The value read on the DVM should be 200 mV (or 20 mA ): it is not adjust the span trimmer to obtain this value. 

Zero and Span calibration (zero suppressed range) 
Absolute Pressure Measurement 
- Make connession 'a'. 
- Switch on the power supply. 
- Close the valve V and operate the vacuum source until M reads the value 

of the pressure to be suppressed. 
The value read on the DVM should be 40 mV ( or 4 mA ): if it is not adjust 
the zero trimmer ( see figure ) to obtain this value. 

- By means of P or G1(after having made connection 'b') generate a pressure 
equal to the upper range value (sum of the pressure to be suppressed and the calibration span) of the instrument. 

- The value read on the DVM should be 200 mV ( or 20 mA ): if it is not adjust the span trimmer to obtain this value. 

- 4 - 

- Return to the desired suppressed value and check that the DVM reads 40 
mV ( or 4 mA ). 

This procedure %,ith proper considerations may be followed for gauge pressure 
measurements wuh zero elevation. 

Gauge Pressure measurement 
- Switch on the power supply 
- Make the 'b' connection 
- By means 0101 generate a pressure, read on M1, equal to the value ol the 

desired suppression. The value read on the DVM should be 40 mV (or 4 mA): 
if it is not adjust the zero trimmer to obtain this value. 

- By means ol 01 generate a pressure equal to the upper range value sum of 
the pressure to be suppressed and the calibration span of the instrument. 

- The value read on the DVM should be 200 mV ( or 20 mA ): if it is not adjust 
the span trimmer to obtain this value. 

- Return to the desired suppressed value and check that the DVM reads 40 mV 
(or 4 mA). 

The following example shows the operating region available with sensor code 3 
- Measuring range limits: 0 abs - 600 kPa (6 bar; 87 psig) 
- Span limits: 120 and 600 kPa (1.2 and 6 bac 17.4 and 87 psi) 
- Max zero suppression: 300 kPa (3 bar; 43.5 psi) = 250% of minimum span 
- Max zero elevation :.100 kPa (1 bar; 14.5 psi) = up to vacuum 

20 mA 

4 mA 
-100 0 
(LRL) 

Max.) Max. suppression 
. elev. 

Measuring Range 

Min 
span 

/CPerating 
Region 

100 

Max 
span 

200 300 400 500 600 
(URL) 

Input 
signal 
(kPa) 
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Simple Fault Finding 
If the transmitter does not appear to be working 
satisfactorily, carry out the following fault finding checks 
before contacting your nearest ABB Kent-Taylor Service 
Center. 

If the instrument is to be returned for repair, ensure that 
it is adequately cleaned and decontaminated. Use for 
packing the original polystyrene box or high density chip 
foam. 

WARNING - If the transmitter forms part of a control loop, the plant must placed under manual control while the instrument is examined or taken out of service. 
Equipment needed : 3 1/2 digits DVM, solvent contact cleaner 
NOTE : 

Unless otherwise specified all checks on test points must be carried out with negative reference terminal on TP2 

Fault : No Output Fault : High, Low or Irregular Output 
Start ( power on ) 

Start ( power on) 

Check the transmitter 
power supply 

OK 

F- Faulty H 

Remove the electronics. 
Check the power supply value 

on the electronics side of No power 
terminal block connector 

(see figure below) 

OK 

Clean electronics connector, 
reassemble and 

check instrument operation 

OK-Stop 

Connector for 
terminal block 
(viewed from 

electronics side) 

Repair or 
replace 

Remove the terminal 
block and check rear 

connection. 
II necessary replace 

terminal block 

Faulty --I Replace the 
instrument 

Terminal block 

Electronics 
side 

Sensor Cable 

FIV1 

0 
0 

RV2 

ZERO SP. N 

0 
-.5.3 1 

RV3 RV4 
6 4 2 

0 0 0 
0 0 0 TP 

Check the transmitter 
power supply 

OK 

I-- Faulty H 

Check for trapped gas in liquid line L Present 
or liquid in dry line 

OK 

Check for sediment 
in process flange 

OK 

Check the following: 

TP4 = -2.5 V. ± 0.1 
TP6 = .1. 2.5 V. ± 0.1 

OK 

Repair oi 
replace 

Remove 

FPresent --I Clean out 

Connect a pressure source to the 
transmitter and checkTP5. 

It should show a change of 
about 600 mV. when the applied 
pressure ranges from '0 and the 

Upper Range Limit. 

OK 

Check that the voltage measured on 
TP5 is ± 200 mV. with no 

pressure applied. Is the value 
within the limits? 

NO 

Using a soldering iron unsolder 
the sensors connections 
from the terminal board. 

Conned the (-) lead of the OVM to 
the sensors Black connection and 

check the following: 
Red and Blue : 3 KC/ ± 1 

Yellow and White : 6 KO ± 1 

Between the Green : 2 KO ± 0.3 

Replace the 
instrument 

- Not OK -1 

- YES 

Not OK 

Replace the 
instrument 

Replace the 
instrument 

Trim RV2 to read exactly 0. 
Apply the URL pressure 

and trim RV1 to read 600mV 
Repeat the operation twice. 
Is transmitters output OK ? 

YES 

STOP 

OK 

NO 

Replace the 
instrument 
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Dismantling and reassembly 

CAUTION - Dismantling and reassembly should not be 
carried out on site because the risk of damage to 
components and printed circuits as a result of adverse 
ambient conditions (e.g. humidity, dust, etc.). The di- 
smantling and reassembly procedures given below 
should be carried out in the listed order to avoid instru- 
ment damage. 

Equipment required 

Small Phillips screwdriver 
Small screwdriver 
Small soldering iron 

Output meter, surge protector and terminal block 

Dismantling 

a) Unscrew and remove the cover (1) 
b) If fitted, pull out the output meter (2) 
c) If the meter is not fitted, remove, unscrewing the 

relevant screws, the shorting link (3) 
d) If the surge protector is fitted, remove it unscrewing 

the fixing screws 
e) Unscrew the terminal block fixing screws (4) 
f) Unsold the terminal block wires 
g) Unscrew the ground connection (5) and remove the 

terminal block 

Reassembly 

Electronics 

Dismantling 

a) Unscrew and remove the cover (6) 
b) Using the soldering iron remove the sensor connec- 

tions from the terminal pins 
c) Unscrew the two Phillips screws that hold in place 

the electronics 
d) Pulling on the two black plastic pillars remove the 

electronics (7) paying attention to not damage the 
sensor cable. 

Reassembly 

a) 

b) 

c) 

d) 

e) 
Proceed as above but do the operation in the reverse 
order. Care should be taken on the polarity of the con- 
nection: the negative wire (black) should be soldered to 
the outer pin. Do not pinch the wires while fitting the 
terminal block. Before screwing the cover, check that f) 
the "0" ring is not damaged. 

- 6 - 

g) 

Holding the electronics by the two black plastic pillar 
fit it in place, paying attention that the flat part of the 
printed circuits is parallel to the top of the housing, in 
order to allow the correct passage for the sensor 
cable and the correct electrical connection. When 
the electronics is in place push it gently down to plug 
into the connector 
Screw down the two Phillips screws that fix the elec- 
tronics to the housing 
Using the soldering iron solder the sensor wires in 
the printed circuit terminal pins, paying attention that 
the colors of the wires fit with the colors indicated on 
the printed circuit 
Make the pressure and electrical connections as 
indicated in page 4 and power up the transmitter 
Connect a DVM between TP2 () and TP5 (+), see 
Fig. on page 5. With no pressure applied trim RV2 
to read exactly 0 V. 
Apply the URL pressure and trim RV1 to read exactly 
600mV. Repeat these operations twice. 
Proceed with the Zero and Span Calibration proce- 
dures as explained at page 4 
Fit the cover in place. 
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SPECIFICATIONS 
FUNCTIONAL SPECIFICATIONS 
Overrange limit 
- Sensor 2.: 0.3 MPa, 43.5 psi 
- Sensor 3 : 0.9 MPa, 9 bar , 130 psi 
- Sensor 4 : 2.4 MPa, 24 bar, 348 psi 
- Sensor 5 : 6 MPa, 60 bar, 870 psi 
- Sensor 6 : 15 MPa, 150 bar, 2175 psi 
- Sensor 7 : 37.5 MPa, 375 bar, 5435 psi 
- Sensor 8 : 90 MPa, 900 bar, 13050 psi 
Normal operating pressure limits operates within 
specifications between line pressures of 2 kPa abs, 
20 mbar abs or 0.29 psia and the Upper Range Limits, 
for gauge measurement version and between 0 kPa abs, 
0 mbar abs or 0 psia and the Upper Range Limit for 
absolute measurement version. 
Power supply (at the transmitter terminals) 
The transmitter operates on 12 to 42 Vdc with no load and 
protected against reverse polarity connection. 
Minimum operating voltages: 

12 Vdc without options 
13.5 Vdc with surge protection 
14 Vdc with optional LCD meter 
12.2 Vdc with optional analog meter 
15.5 Vdc with all options 

Operating conditions 

Optional surge protection 
Up to 2.5 kV (5 kA discharge current) of 8 us rise time/20 us 
decay to half value. 
Volumetric displacement 
< 0.5 mm3 for max span. 
Power-up time 
Operation within specification in less than 1 sec. with 
minimum damping. 
Insulation resistance 
> 100 MO © 500 Vdc (1000 Vdc option) 
Output signal 
Two-wire 4 to 20 mA dc. 
Ripple content on the output 
less than 2% at 33.4 kHz 
Load limitations - total loop resistance including optional 

is remote indicator line: see figure below 
Line resistance to remote indicator : 15 i2 max 

Supply voltage min. operating voltage (Vdc) 

20 
1500 

Fi - Total loop 
resistance (0) 600 

Va Supply voltage (Vdc) 

Operating 
region 

0 12 24 (rel.)42 

Temperature (§) 
°C ( °F) 

Process (1) I Ambient 

Ambient 
pressure 
(absolute) 

Relative 
Humidity 

(%) 

Vibration 
v (IEC 654-3) 

. 

EMURFI 
(SAMA 

PMC 33.1) 

Supply 
voltage 
Vdc (2) 

Output 
load 
ri (3) 

Reference 
Any value between 
+15 and +35 ± 2 K 
(+59 and +95 ± 3) 

96 kPa ±10% 
960 mbar ±10% 

720 mmHg ±10% 
60 ± 25% None None 24±0.5 600 

Normal -25 to + 85 
(-13 to +185) 

-25 to +85 (0) 
(-13 to +185) 

Atmospheric 
pressure 

0 and 100 
condens. 

Severity class: steady state 
cf =1 to 10 Hz 

displ. 1.5 mm-acc. 0.5g 
cf = 10 to 60 Hz 

displ. 0.15 mm 
-f = 60 to 500 Hz-acc. 2 g permissible 

Class 2-abc 
Field strengths 

up to 10 V/m (5) 12 

and 
42 

0 

and 
1500 

Operative 
limits with 
Silicone oil 
or inert fill 
fluid (4) 

-43 and +120 
(-45 and +248) 

-43 and +85 
(-45 and +185) 

Class 3-abc 
Field strengths 

up to 30 V/m (5) 

Transport. 
& storage 
limits (4) 

Not applicable -50 and +120 
(-58 and +248) 

Severity class: unusual 
Velocity = 300 mm/s f = 1 to 150 Hz 

Not applicable 

1 Process temperature above 85 °C (185 °F) require derating the ambient limits by 1.5 : 1 ratio. (2) Refer to 'power supply' requirements. 3 Refer to external loop 'load limitations'. (4) No damage. (5) Frequency range: 20 to 1000MHz. § Note that if male fitting is used, the lower process temperature limit is -10° C (14° F). (0) Normal operating temperature limits for LCD output meter : -20 and +80°C (-4 and +176°F). 

PERFORMANCE SPECIFICATIONS 
Unless otherwise stated performance specifications are given at reference operating conditions and zero based range for transmitter with isolating diaphragm in AISI 316 L ss and Silicone oil fill. Test procedures and operating influences are in accordance with relevant IEC and SAMA standards. Unless otherwise modified, all errors are quoted as percentages of output span. Total effect is the maximum effect (zero and span shifts) at any point in the calibrated range. 
Accuracy 
Accuracy rating () : 

- ± 0.25% of calibrated span (for sensors 2 to 7 with calibrated span up to 75% of max span) - ± 0.50% of calibrated span (for sensors 2 to 7 with calibrated span above 75% of max span and for sensor 8). 
(') Includes combined effects of terminal based linearity, hysteresis and repeatability. 

I n1111 ID 
PUP IP 

1 

For effects of operating influence, refer to K-GP specification sheet. 

M.15.123 / E Rev. D 

The Companys policy is one of continuous product 
improvement and the right is reserved to modify the 
specifications contained herein without notice. 

.ABB Kent-Taylor spa 
Via Statale 113 
22016 Lenno (Como) 
Italia 
Tel. (0344) 58111 
Facsimile (0344) 56278 

ABB Kent-Taylor ,Ltd. 
Howard Road 
St. Neots, Cambs. 
England PE19 3EU 
Tel. (01480) 475321 
Facsimile (01480) 217948 

ABB Kent-Taylor Inc. 
1175 John Street 
PO Box 20550, Rochester 
NY 14602-0550 USA 
Tel. (716) 292 6050 
Facsimile (7161 273 6207 
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CONTENTS 

Section 

I , 

2 

Page 
INTRODUCTION 

GENERAL PROGRAMMING 
2.1 Preparation for Changes to 

the Parameters 

1 

2 

2 
2.2 Security System 2 

BASIC CONFIGURATION LEVEL 2 
3.1 Set Up Input (Process Variable) 4 
3.2 Set Up Pen Range/Event Source 8 
3.3 Set Up Chart 9 
3.4 Set Up Alarms 10 
3.5 Set Up Relay Output 14 
3.6 Set Up Digital Output 16 
3.7 Set Up Analog Output 18 
3.8 Digital Inputs 20 
3.9 Access Page 21 
3.10 Scale Adjust 22 

ADVANCED CONFIGURATION LEVEL 25 
4.1 Set Up Function Keys 25 
4.2 Set Up Logic 26 4.3 Set Up Pen Functions 28 

CONNECTIONS & LINKS 29 

1 INTRODUCTION 

The COMMANDER 1900 series of documentation is shown in 
Fig. 1.1. The Standard Manuals, including the specification 
sheet, are supplied with all instruments. The Supplementary 
Manuals supplied depend on the specification of the 
instrument. 

INSTALLATION 

Product Identification 

Siting 

Mounting 

Electrical Connections 

Installation Record 

Part No. 
IM/C1900-INS 

PROGRAMMING 

General Programming 
Basic Config. Level 
Advanced Config. Level 
Connections & Links 

Part No. 
IM/C1900-PGR 

OPERATION 

Setting Up 

Displays & Controls 
Operating Level 

Simple Fault Finding 

Part No. 
IM/C1900-0GR 

SPECIFICATION SIM 
Full Specification 

Part No. 
SS C1900 

A - Standard Manuals 

ADVANCED SOFTWARE 
OPTIONS 

Flow Totalisation 

Ramp/Soak Profile 

Maths Functions 

Timer Functions 

Part No. 
IM/C1900-ADV 

Modbus (RTU) 

Serial Adaptors 

'Serial Connections 
is Programming Pages 

ASCII Tables 

Part No. 
IM/d1900-MOD 

B - Supplementary Manuals 

Fig. 1.1 COMMANDER 1900 Documentation 

' 

1 

0,4 
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12 GENERAL PROGRAMMING 3 BASIC CONFIGURATION LEVEL 

IThe programming procedures are used to make changes to the 
operating parameter values and for scale adjustment - see 
Fig. 3.2. 

IThe programming of all channels is performed using faceplate 1 

- see Fig. 3.1 

When changing the input type it may be necessary to reposition 
, I the input selector links accordingly - see Section 5, 

CONNECTIONS & LINKS. 

12.1 Preparation for Changes to the Parameters 
Ensure that the external alarm/control circuits are isolated if 

inadvertent operation during programming is undesirable. 

lAny change to the operating parameters are implemented using 
the im or n switches - see Section 3 of the Operating Guide. 

Note. The instrument responds instantly to parameter 
changes which are saved automatically when leaving the 
current frame. 

2.2 Security System 
A security system is used to prevent tampering with the 

(programmed parameters by restricting access to programming 
levels, other than the OPERATOR LEVEL; all users have access 
to this level. 

IA security password is used to give access to the programming 
pages. The password can be set to any value from 0 to 9999. 
The instrument is despatched with the password set to '0' - see 
Section 4.5 of Operating Guide. 

of 

L 

'ffErff 000 000 

Faceplate 1 

Fig. 3.1 Location of Faceplate 1 

12 

3.1 Set Up Input (Process Variable) 4 
Input types 
Linearization 
Electrical ranges 
Engineering ranges 
Fault detection 
Digital filtering 

3.2 Set Up Pen Range 8 

Chart ranges 
Event pen sources 

3.3 Set Up Chart 9 

Chart duration (speed) 
Chart stop function 
Auto pen drop 
Pen lift 

3.4 Set Up Alarms 10 
Acknowledge type 
Global alarm acknowledge 
Alarm type 
Trip/hysteresis/time hysteresis 

3.5 Set Up Relay Output 14 
Relay sources 
Relay polarity 

3.6 Set Up Digital Output 16 
Digital output source 
Digital output polarity 

3.7 Set Up Analog Output 18 
Retransmission sources 
Retransmission ranges 
Current output ranges 

3.8 Digital Inputs 20 
Input polarity 

3.9 Access Page 21 

Configurable password 
Internal security link 

3.10 Scale Adjust 22 
Process variable offset adjustment 
Process variable span adjustment 
Pen calibration 
Mains filter 
Pen Linearity Check 

' ' .k- 

..e 
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3 BASIC CONFIGURATION LEVEL... 
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I...3 BASIC CONFIGURATION LEVEL 

.1 Set Up Input (Process Variable) 

Information. 
Universal inputs - mV, mA, V, THC, RTD and resistance. 

Internal cold junction compensation. 

Linearization - of temperature sensors to allow use of non-linearizing transmitters or any electrical input. 

Programmable fault levels and actions. 

Digital filter - to reduces the effect of noise on inputs. 

Example A - setting up: 
a current input of 4 to 20 mA 
displaying a range of 0 to 200psi 
a fault detection level 10% above 200psi (engineering/display range) and 10% below Opsi (engineering/display range) 

in the event of a fault being detected and/or the fault detection level being exceeded the process variable is driven downscale. 

Input 

Type 

1 

14 

RTD 

THC 

Current 
Voltage 

Millivolts 

Low resistance 

High resistance 

Linearizer 

Type 

5/2 

3/2 

RTD 

THC N 

THC B 

THC E 

THC L 

THC J 

THC T 

THC S 

THC R 

THC K 

None 

Temp. Units 

°F 

°C 

None 

Example B - se ting up: 

a Type K thermocouple 
displaying temperature in °F 

displaying a range of 0 to 2000°F 

Electrical 
Range 

Engineering Range 

(Display Range) 

220 .- - 
Fault Detection 

20.0 (Input Range High) "" Level 10 % 

200 

L a 

4.0 (Input Range Low) Fault Detection 

-20 - 
Level 10 'Ye 

Broken Sensor 

Protection Drive 

UpscaleDownscale .111. 

Programme 

Filter 

Value set to 0 

1 1 

Value set ow 

k 
V V 

Value set high 

a fault detection level 10% above 2000°F (engineering/display range) and 10% below 0°F (engineering/display range) 

in the event of a fault being detected and/or the fault detection level being exceeded the process variable is driven upscale. 

Input 

Type 

RTD 

THC 
Current 

Voltage 

Millivolts 

Low resistance 

High resistance 

Linearizer 

Type 

5/2 

3/2 

RTD 

THC N 

THC B 

THC E 

THC L 

THC J 

THC T 

THC S 

THC R 

THC K 

None 

Temp. Units 

°F 

°C 

None 

Engineering Range 

(Display Range) 

2200- Fault Detection 

Level 10 "Yo 

-200 

0 
Fault Detection 

Level 10 % 

7.>".7..t,f;-;,.: 

Broken Sensor 

Protection Drive 

Downscale 
pscale 

Programme 
Filter 

Value set to 0 

Value set ow 

Value set high 

-74"c7N 

-:`.,!".* 4i 

. . 

I 
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. . . 3 

BASIC CONFIGURATION LEVEL 

1.3.1 Set Up Input (Process Variable) 

rfl G -H 
20.0 

Input 
Type 

ECPL 

1 

1 6 

no-to 

un ILs 
dEG-F 
dEG-C 

nonE 

$ 

EfIG-H 
;000 

Input Range High 
Set the maximum electrical input value required (in electrical units). 

Note. The value set must be within the limits detailed in the table below. 

Input Type Range Low Min. Range High Max. Min. Range (Low to High) 

Millivolts 0 150 5.0 

Volts 0 5 0.1 

Milliamps 0 50 1.0 

Resistance Low 0 750 20 

Resistance High 0 9999 400 

Input Range Low 
Set the minimum electrical input value required (in electrical units). 

Note. The value set must be within the limits detailed in the above table. 

Temperature Units 
Select units required. 

Engineering Range High 

Set the maximum engineering (display) value required. 

Note. The value set must be within the limits detailed in the tables below. 

Linearizer 
Type 

Degrees Fahrenheit Degrees Celsius 

Min. Max. Min. Span Min. ' Max. Min. Span 

Type B 0 3272 1278 - 18 1800 710 

Type E -148 1652 81 - 100 900 45 

Type J -148 1652 90 -100 , 900 50 

Type K - 148 2372 117 -100 1300 65 

Type N - 328 2372 162 - 200 1300 90 

Type R & S 0 3092 576 - 18 1700 320 

Type T - 418 572 108 - 250 300 60 

RTD - 328 1112 45 - 200 600 25 

Performance accuracy is not guaranteed below 725°F/400°C for types B, R and S thermocouples 

Minimum span below zero Type T 126°F/70°C 

Minimum span below zero Type N 189°F/105°C 

THC standard DIN 4730 IEC 584 

RTD standard DIN 43760 IEC 751 

Linearizer Type 
Engineering Range High and Low 

Min. Max. 

5/2 

-9999 +9999 3/2 

Square Root 

None 

Continued on next page. 
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3 BASIC CONFIGURATION LEVEL... 

...3.1 Set Up Input (Process Variable) 

dECPE 
1000 

EnG-L0 

bSPd 
UP 

nonE 
do 

FdLP 

SELECb 

P GFLE 

Decimal Point 
Set the decimal point position required for both the engineering range high and engineering range 
low values. 

Engineering Range Low 
Set the minimum engineering (display) value required, 

a Note. The value set must be within the limits detailed in Engineering Range High tables 
opposite. 

Broken Sensor Protection Drive 
In the event of a fault being detected on the input and/or if the Fault Detection Level Percentage is 
exceeded (see next frame), the process variable is driven in the direction of the drive selected. 

Select the broken sensor drive required: 
nonE - No drive 
UP - Upscale drive 
do - Downscale drive. 

Fault Detection Level Percentage 
A fault level percentage can be set to detect a deviation above or below the display limits. 

For example, if set at 10.0%, then if an input goes more than 10% above Engineering Range High or 
more than 10% below Engineering Range Low, a fault is detected. 

On some ranges the input circuitry may saturate before the fault level set is reached. In this case an 
error is detected below the level set. 

Set the level required, between 0.0 and 100.0% of engineering span (range low to high) in 0.1% 
increments. 

a Note. If an input exceeds the minimum or maximum value for the linearizer selected an error 
is detected regardless'of any fault level. 

Programmable Filter 
Filters the process variable input, i.e. if the input is stepped it smooths the transition between steps 
and may also be used for some degree of cleaning of noisy inputs. The filter time represents the time 
a step in the input takes to change the displayed process variable from 10 to 90% of the step. 

Set the value required, between 0 and 60 in 1 second increments. 

Return to Select Channel frame. 
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1 

1 

1 

Coding 
The physical and functional characteristics of this transmitter of the Deltapi K Series are summarized into pecific document named "code list". Basis catalogue and sequential identification number are as follows: 

Letter which identifies 
tie Deltapi K Series 

K-GP abcdefghijkl 

[-- Letters which identifies 
the model 

VERSION 

Physical and functional 
characteristics 

=I 
Gauge pressure transmitter 
Absolute pressure transmitter 

[7: CERTIFICATION 
General Purpose 

GN 
AN 

2 Intrinsic Safety ( EEx ia 1 to CENELEC EN50020 
Type 'N' (Ex N) to BS 6941 : 1988 

SENSOR 

Span limits ladiutabl between 

3 
7 

40 and 200 kPa 04 and 2 bar 5.8 and 29 psi 2 120 and 600 kPa 1.2 and 6 bar 17.4 and 87 psi 3 320 and 1600 kPa '1,, and 16 bar 46.4 and 232 psi 4 800 and 4000 kPa 8 and 40 bar 116 and 580 psi 5 2000 and 10000 kPa 20 and 100 bar 290 and 1450 psi 6 5000 and 25000 kPa 50 and 250 bar 725 and 3625 psi 7 12000 and 60000 kPa 120 and 600 bar 1740 and 8700 psi 8 

FIT I Preparation 
None 
Special degreasing 
Cleaning for 02 Service (not applicable sensor code 7 or 8 at position V) 

N-1 
Use code 

v 

Process connection 
DIN 16288 - Form B- G 1/2 A Male 
1/2 NPT Female 

F 

TOP WORKS 
Housing material Electrical connections 

Aluminium alloy 
1/2 NPT 

B 
M 20 

C 
1/2 GK D 
PG 13.5 

E 

ASS! 316 L ss 
1/2 NPT 

2 M20 3 
1/2 GK 4 
PG 13.5 

5 

E__ Outnut meter 
None 

1 Anifloil 36 mm. (901 linear scale 
2 Analog 36 mm. (901 special scale 

Digital LCD standard scale ( 0 to 100% linear) ital LCD special calibration 

Surge protection 
None 
Yes 

8 

6 
S 

3 
4 

n MOUNTING BRACKET AND NUTS (Supplied loose) 
None 
Carbon stunt 
MSI304 ss 

A 

ECalibration 
Calibration certifies te Standard (0 - max. span) 

I No Al specified range and reference conditions 
(maximum zero suppression = 250% of minimum span) 

1 NO 4 
Yes 5 At specified operating temperature 
Yes 6 

- 8 - 
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1 

1 

...3 BASIC CONFIGURATION LEVEL 

3.2 Set Up Pen Range/Event Source 

Information. 
Trend pens - have an independent chart range allowing a selected part of the engineering (display) range to be used for 

extra resolution on the chart. 

Three position event pen function - can be driven by digital inputs, alarms, logic equation results and real time events 

(when timer option is fitted). 

Select Pen Range (in engineering units) 

1000 (Eng. Range High) 

700 (Pen Range High) 

400 (Pen Range low) 
- - - - 

0 (Eng. Range Low) 

Record Function 

SEL UP 
PERr17GH 

SELECk 
PER q 

PER 3 

PER a 
PER 
nonE 

RECORD 

HPE17 H 1 

NONE- 

SELECt 

PER LO 

EVENT 

SELECF 

A 

117 SrC 

none 

$ 

011& SrC 
Ecn-Li 

none 

(U] 

Select 'In' Source 

0 
*Source on 

,/'Source 
off 

in source takes priority if both 

sources enabled 

Event Function 

Page Header - Set Up Pen Range 

Select 'Out Source Event Pen Chart Position 

0 

-41------- Source off 

ource on 

*Pen 4 at 80% 

Pen 3 at 60% 

Pen 2 at 40% - Pen 1 

at 20% 

* 

0 

To advance to Set Up Chart Page press the IP switch. 

With Real Time Event Pen 

option fitted, Pen 4 is above 

100% 

Select Pen 
Select the pen to be programmed 

Note. 
In the remaining frames press the F*7 switch to view the pen selected. 

Record (trend) or event pen function is set in the ADVANCED CONFIGURATION LEVEL (if True 

Time Event Pen option is selected, the fourth pen is fitted with a special pen arm and is set 

automatically for event pen function) - see Section 4.3, Set Up Pen Functions. 

Pen Range High 
Set the maximum value required on the chart, in engineering units (the value must be within the 

engineering range set in Set Up Input Page - see Section 3.1). 

Pen Range Low 
Set the minimum value required on the chart, in engineering units (the value must be within the 

engineering range set in Set Up Input Page). 

In Source 
Select a source to move the pen inwards on the chart. 

For a description of sources - see Table 3.1 on page 15. 

Out Source 
Select a source to move the pen outwards on the chart. 

For a description of sources - see Table 3.1 on page 15. 

Return to Select Pen frame. 
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3 BASIC CONFIGURATION LEVEL... 

3.3 Set Up Chart 

Information. 
Programmable chart duration - between 1 and 167 hours or 7 and 32 days. 

Chart stop function - the chart can be stopped by an alarm, digital input, logic equation result or a real time event (if timer 
option is fitted). 

Auto pen drop - automatically drops the pen(s) onto the chart after a 5 minute delay to ensure recording is not left disabled 
inadvertently. 

SEE UP 
CHArE 

CHRrL 
32dY 

tHr I 

CH-SEP 
Ecn-Li 

nonEl 

RUEd P 

SEE UP 
CHF?, E 

A 

V 

LFE En 

PEI1LFE 
rECOrd 
LJ dr OP 

L IFE 

IrEE'Urn I 

PFIrP. 

I RE r F 

(o) 

Page Header - Set Up Chart 

To advance to Set Up Alarms Page press the IP switch. 

Chart Duration 
Select the chart duration required per revolution of the chart; between 1 and 167 hours or 7 and 
32 days. 

Stop Chart Source 
Select the source required for stopping the chart. 

For a description of sources - see Table 3.1 on page 15. 

Auto Pen Drop 
Select '9E5' to enable or '170' to disable. 

If '9E S' selected, pen(s) drop automatically onto the chart 5 minutes after they are lifted. 

If 770' selected, the pen(s) remain lifted until they are manually dropped by the operator. 

Pen Lift Enable/Disable 
The I I switch can be disabled if required. Select '9E5' to enable or '170' to disable. 

Pen Lift/Pen Status 
To raise pen(s) press 

rECOrd - 
L IFE - 
PRrY. 
RE rEF 

To lower pen(s) press 
rEEUr - 
dr OP - 
rECOrd 

El switch. The following status displays are shown: 
pen records on chart 
pen lifts off chart 
pen moves to park position 
pen at reference position 

switch. The following status displays are shown: 
pen returns to record position 
drops (lowers) onto chart 
pen records on chart 

Return to top of Set Up Chart Page. 

9J Pa et.:.÷4,1 
_kr 

:174 

9 
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...3 BASIC CONFIGURATION LEVEL 

3.4 Set Up Alarms 

Information. 
Four alarms per channel - identified Al to D1 (for channel 1) up to A4 to D4 (for channel 4). 

Three operator acknowledge options. 

Global alarm acknowledgment - by digital input, alarm, logic equation result or real time event (if option fitted). 

High/low process alarms. 

Fast/slow rate of change - of process variable alarms. 

Adjustable hysteresis value - to prevent oscillation of alarm state. 

Time hysteresis - to allow delayed triggering of alarms. 

Process 
Variable 

High Process 

Low Process 

110 

Fig. 3.3 High and Low Process with Hysteresis 

Hysteresis 

Trip Point 

Hysteresis 

Alarm On 

Alarm Off 

Alarm On 

Alarm Off 

Time in seconds 

Counter 
Started 

Example shows time hysteresis set to 70 seconds used with a high process alarm 

- - &-e - r 
- 
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3 BASIC CONFIGURATION LEVEL... 

...3.4 Set Up Alarms 

101 

1 hour 

Alarm On 

Alarm Off 

The maximum time it takes to detect an alarm condition 
is present (T), in seconds, is calculated as follows: 

T = [10.81 + 
Trip Value 

1800 
x 2 

The time it takes for the alarm state to be cleared once 
the alarm condition has been removed is also equal to T. 

Falling Slow Rate 

1 hour 
9.5 

10.1 

1 hour .4 

i I I 

I I I 

I I I 

i i 1 

I I I 

i 

L Alarm On I 

_T 

i 

1 

Alarm Off L. 

Examples shown are for a trip value of 10%/hour on a PV engineering range of 0.0 to 100.0 

T = [10.81 + 
0 J 

x 2 T = 382 seconds 

Fig. 3.5 Slow Rate Alarms with Hysteresis 

Rising Slow Rate 

Alarm On 

Alarm Off 

The maximum time it takes to detect an alarm condition 
is present (1), in seconds, is calculated as follows: 

T = [10.81 + 
Trip x 2 

rip Value 

The time it takes for the alarm state to be cleared once 
the alarm condition has been removed is also equal to T. 

Falling Fast Rate 

L Alarm On 

Alarm Off 

Rising Fast Rate 

Examples shown are for a trip value of 10°/0/hour on a PV engineering range of 0.0 to 100.0 

[10.81 1800] 
x 2 T = 382 seconds 

10 

Fig. 3.6 Fast Rate Alarms with Hysteresis 

11 
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d II 

BASIC CONFIGURATION LEVEL 

1-3.4 Set Up Alarms 

1 

1 

Ch. 4 

Ch. 3 

Ch. 2 

Ch. 1 

12 

SEE UP 

AL Ar _ S 

C 1-1.E P 

LRECH 
flOr _AL 

nonE 

REP.SrE 
AL _ d'1 

nonE I 

L.. d2 

AL_ R2 

AL 

nonE 
.0.-NONE- 

Page Header - Set Up Alarms 

To advance to Set Up Relay Output page press the to switch. 

Alarm Acknowledge Type 

Alarms may be acknowledged while they are displayed. 

Select the alarm acknowledge type: 

ROBE - no acknowledge facility. If the cause of the alarm no longer exists, the alarm state 

and display are cleared automatically. 

Alarm cause L.E.D. Alarm State 

Present 

Not Present 

Flashing 

Off 

Active 

Inactive 

nOr _RL and LRECH if the cause of the alarm no longer exists, the alarm display 

remains until it has been acknowledged. 

Alarm cause Acknowledge L.E.D. Alarm State 

Present 

Present 

Not Present 

No 

Yes 

Previously acknowledged 

Flashing 

Steady 

Off 

Active 

Active 

Inactive 

Present 

Not Present 

Not Present 

No 

No 

Yes 

Flashing 

Flashing 

Off 

Active 

Active /Inactive' 

Inactive 

*Alarm state is active if LI*CH is selected or inactive if 110,- _ RL is selected 

Global Alarm Acknowledge Source 

Select the alarm acknowledgment source required. 

For a description of sources - see Table 3.1 on page 15. 

Select Alarm 
Select the alarm to be programmed. 

F*1 Note. In the remaining frames press the * I switch to view the alarm selected. 

- Continued on next page. 

7;'' er, kti 
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3 BASIC CONFIGURATION LEVEL... 
...3.4 Set Up Alarms 

EYPE 
S-TREE 
F-TREE 

SELECE 1.0 -Pr.0 

OFF 

H 1-PrE 
OFF 

Er IP 

y 

NYSE 

SELECk 

E-HYSE 

13 

Alarm Type 
Select the alarm type required for the alarm selected. 

H I-PrC - high process 
LO-PrC - low process 
f-rEE - fast rate (rate of change of process variable) 
5-fEE - slow rate (rate of change of process variable) 
OFF - alarm off 

Trip Level 
Set the trip value required for the alarm selected. 

The following are displayed in engineering units: 
HPrC. 1PrC. 

The following are displayed as a percentage of the engineering span (engineering range high - engineering range low) per hour between ±0.5 and ±500%: 
FrEE and SrEE. 

Hysteresis 
Hysteresis is operational when the alarm is active. 

Set the hysteresis value required for high/low process, in engineering units (within the engineering range) or in 0.1% increments for rate alarms. The alarm is activated at the trip level but is only turned off after the alarm variable has moved into the safe regioii by an amount equal to the hysteresis value. For rate alarms this setting is a percentage of the trip rate - see 'FrEE' and 'Sr EE' in previous frame. 

Time Hysteresis 
Set the time hysteresis value required between 0 and 9999 seconds. 

Note. The alarm condition must be present continually for the time set, before the alarm becomes active. If a hysteresis level is also set, the alarm condition remains active until the process variable moves outside the hysteresis band. When the alarm condition no longer exists the alarm becomes inactive, i.e. time hysteresis does not affect turning off of alarm states. 

Return to Select Alarm frame. 

,1,111.:V4 

13 
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1..3 BASIC CONFIGURATION LEVEL 

3.5 Set Up Relay Output 

Information. 
Relay Output - omitted on 1901J (non-upgradeable version). 

Relays - can be energized by alarms, 

wrap signal (totalizer option). 

External Totalizer count function - 
module positions 4, 5 and 6. 

Polarity - to allow failsafe settings. 

Select Relay Output 

Relay 5.1 

Relay 5.2 

Relay 5.3 

Relay 5.4 

Module Position -1 
Relay No. 

SEE UP 

rELRYS 

SELECE 
r Y Li 

Module Position-1- 
Relay No. 

nonE 
-11.- NONE 

SOUrCE 
E OJT "I 

nonE 
- NONE 

14 

logic equation results, digital inputs, real time events 

external counter can only be driven by module type 

(timer option ) and totalizer 

3 (4 relays module) fitted in 

Relay Source 

Alarm Acknowledge 

Logic Equation 1 

Logic EqUation 8 

Digital Input 1 

Digital Input 2 

Alarm Al 

Alarm D4 

None 

Polarity Selection 

Source State Polarity Relay State 

Alarm Al 
Active 

Positive Energized 

Alarm Al 
Active 

Negative De-energized 

Alarm Al 

Inactive 
Positive De-energized 1.. '11 

Alarm Al 

Inactive 
Negative Energized 

Page Header - Set Up Relays 

To advance to Set Up Digital Output Page press the 47 switch. 

Relay Contacts 

NC 0-c7 
C NO 

NC 0 Cow 
NO 0-4, 

NO 0---° 
NC 

C NO 

Select Relay Output 
Select the output to be programmed. The selections in this frame relate to the number of fitted 

modules with relays and their relative module positions. 

Example - for a type 3 (four relays) module fitted in position five the following selections are also 

programmable: 
r E L A9 5.1 (position 5, relay 1) 

rELR9 52 (position 5, relay 2) 

rELRY 5.3 (position 5, relay 3) 

r E LI:19 5.1 (position 5, relay 4) 

Note. In the remaining frames press the switch to view the relay selected. 

Relay Source 
Select the source required to activate the selected relay. 

For a description of sources - see Table 3.1 on page 15. 

FqNote. To drive an external counter Mr:6.x must be selected. 

Continued on next page 
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S 

I 

3 BASIC CONFIGURATION LEVEL... 
...3.5 Set Up Relay Output 

POLrE9 
POSUIE 
17E6EUE 

SEL EEL A 
U 

Polarity 
The polarity selection is used to invert the effect of the digital source state on the relay state as shown in the following table: 

Source State Polarity Relay State 

Active Positive 
Negative 

Energized 
De-energized 

Non-active Positive 
Negative 

De-energized 
Energized 

Select the polarity required 

ACaution. Check connections before operating - see Section 5, CONNECTIONS & LINKS. 

Return to Select Relay Output frame. 

Source Description 
RL REP. Alarm Acknowledge - Unacknowledged process alarm anywhere in the unit 

E L Er.2 
E I_ Er. I 

Real time event 2 Real time events (only available if timer option fitted - see Advanced Software Options Real time event 1 Manual). 

E o.n- q 
E 0.fl- 3 
E c.n- 2 
Ecn- 1 

Programmable logic equation 4 
Programmable logic equation 3 
Programmable logic equation 2 Programmable logic equations - see Section 4.2, Set Up Logic 
Programmable logic equation 1 

r RP- Li 

*counE. 4 

r RP- I 
* rounE. I 

Wrap around on total 4 
Total 4 external counter drive 

Wrap around and count (only available if totalizer option fitted) Wrap around on total 1 

Total 1 external counter drive 

d !G -6.8 

d IG- I. I 

Digital Input 6.8 

Digital input 1.1 

Li_ Digital Input number 
Module number 

RL-dt1 
RL-EY 
RL-b1-1 
RL -RL 

Alarm D 
Alarm C 

Channel 4 Alarms (if applicable) Alarm B 
Alarm A 

RL -d3 
RL -Ea 
RL-b3 
RL -R3 

Alarm D 
Alarm C 
Alarm B 

Channel 3 Alarms (if applicable) 

Alarm A 

RL-d2 
131 -E2 
RL -62 
RL - R2 

Alarm D 

Alarm C 
Channel 2 Alarms (if applicable) Alarm B 

Alarm A 

RL -d ; 

RL -C I 

RL -b I 
RL -R I 

Alarm D 
Alarm C Channel 1 Alarms 
Alarm B 
Alarm A 

nonE No source required 

* Only available on 4-relay and 8-digital output modules (types 3 and 5), fitted in module positions 4,5 and 6. 
Table 3.1 Description of Sources 

15 

47.,:114-,,,, ,,,te.c. 
'".'/Va.?: 

1,4'*75z.. 
cf2e tre .A 

- 1" 
e4. *T-"k 
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...3 BASIC CONFIGURATION LEVEL 

116 Set Up Digital Output 

Information. 
This page is not displayed if there are no digital outputs fitted. 

Up to 24 digital outputs are available - depending on the module types fitted. 

Digital outputs - can be energized by alarms, logic equations results, digital inputs, real time events (timer option) and 

totalizer wrap signal (totalizer option). 

External Totalizer count function - external counter can only be driven by module type 5 (8 digital outputs module) fitted 

in module positions 4, 5 and 6. 

Polarity - inverts the effect of the selected source on the output state. 

Select Digital Output 

Page 16 Header 

Module Position 

Output No. 

Output 5.1 

Output 5.2 

Output 5.3 

Output 5.4 

Output 5.5 

Output 5.6 

Output 5.7 

Output 5.8 

16 

Digital Source 

Alarm Acknowledge 

Logic Equation 1 

Logic Equation 4 

Digital input 1 

Digital input 2 

Alarm Al 

Alarm 64 

None 

Polarity Selection 

Source State Polarity Output State 

Digital Input 1 

Active 

Digital Input 1 

Active 

Digital Input 1 

Inactive 

Digital Input 1 

Inactive 

Positive 1 
--0.1 Negative 

--el Positive 

Negative 

Energized 

De-energized 

De-energized 

Energized 
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I. 
I 

3 BASIC CONFIGURATION LEVEL... 

...3.6 Set Up Digital Output 

d WEAL 
171.1EPES 

CUE LI 
Module Position 
Output No. 

nonE 
NONE- 

Page 

ONE - 

SOUrCE 

nonE - NONE 

POLrE9 
POSE LIE 

fIEGL LIE 

SELECE 

Page Header - Set Up Digital Outputs 

to advance to Set Up Analog Output page press the CI switch. 

Select Digital Output 
Select the output to be programmed - the selections in this frame relate to the number of fitted 
digital output modules and their relative module positions. 

Example - for a type 5 (eight digital outputs) module fitted in position five the following selections 
are also programmable: 

CUE S. 1 (position 5, output 1) 
CUE 5.2 (position 5, output 2) 
CUE 5.3 (position 5, output 3) 
OUE 5.4 (position 5, output 4) 
CUE 5.5 (position 5, output 5) 
CUE 5.5 (position 5, output 6) 
CUE 5.7 (position 5, output 7) 
CUE 5.8 (position 5, output 8) 

a Note. In the remaining frames press the 1-*7 switch to view the output selected. 

Output Source 
Select the source required to activate the selected digital output. 

For a description of sources - see Table 3.1 on page 15. 

a Note. To drive an external counter COUnt.x must be. selected. 

Polarity 
The polarity selection is used to invert the effect of the source state on the output as shown in the 
following table: 

Source State Polarity Output State 

Active Positive 
Negative 

Energized 
De-energized 

Non-active Positive 
Negative 

De-energized 
Energized 

Select the polarity required 

ACaution. Check connections before operating - see Section 5, CONNECTIONS & LINKS. 

Return to Select Digital Output frame. 

17 
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II...3 BASIC CONFIGURATION LEVEL 

3.7 Set Up Analog Output 

Information. 
Analog Output - omitted on 1901J (non-upgradeable version). 

Fitted analog outputs - assignable to retransmit any process variable. 

Selectable retransmission range - allows maximum resolution on range of interest. 

Adjustable output range - for non-standard and reversed outputs. 

lirCliNote. The example below shows analog output 1 set to retransmit part of process variable 1's engineering range (250 to 

750°C) as a 4.0 to 20.0mA current output. 

1 

Setting Output Ranges 

1000°C (Engineering Range High) 

750°C (Retransmission Range High) 

Range to be 

transmitted 

250°C (Retransmission Range Low) 

0°C (Engineering Range Low) 

20.0mA (Output Range High) 

4.0mA (Output Range Low) 

-T-a 

-1' ,6r 

-r 
- 

- _ 

e 

to 4 

I* 4 
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3 BASIC CONFIGURATION LEVEL... 
...3.7 Set Up Analog 

SEE UP 
Rf7RLOG 

SELEa 
OP- I 

DP-x 
nonE - NONE 

OP-Sr C 

PU.-4 

PU.- I 

nonE 

Output 

Page Header - Set Up Analog Output 

To advance to Digital Inputs Page press the Q1 switch. 

NONE - 
r 11G - H 

r flG - L 0 

H 1-OP 

SELECE 

LO-OP 

{o) 

Select Analog Output 
Select the analog output to be programmed. The selections in this frame relate to the number of fitted modules with analog output. 

Example - Output 1 is the analog output in position 1 (fitted on the main board), output 3 is the analog output fitted in module position 3. 

N.") Note. In the remaining frames press the I* I switch to view the analog output selected. 
Output Source 
Select output source required. The selections in this frame correspond to the channels on the instrument (as available) - PV1 (channel 1), PV2 (channel 2) etc. 

Retransmission Range High 
Set the engineering range value (in engineering units) at which maximum output is required. 

Retransmission Range Low 
Set the engineering range value (in engineering units) at which minimum output is required. 

Output Range High 
Set the maximum current output required for the Retransmission Range programmed between 2.0 and 20.OmA. 

Output Range Low 
Set the minimum current output required for the Retransmission Range programmed between 2.0 and 20.0mA. 

Return to Select Analog Output frame. 

19 
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...3 BASIC CONFIGURATION LEVEL 

3.8 Digital Inputs 

Information. 
Digital Input - omitted on 1901J (non-upgradeable version). 

Up to 30 digital inputs are available - depending on the module types fitted. 

Volt-free contacts or TTL levels. 

Polarity - sets the logic state (unchanged or inverted) for the module position(s). 

Select Digital input 

Position 1 

Position 2 

Position 3 

Position 4 

Position 5 

Position 6 

d IGERL 

inpuE s 

SELECE 
posn 

posn 
nonE 

SELECT: 

20 

NONE - 
POL 

POS&U.E 
nEGEU.E 

(a 

Input State 

Switch Input Logic Input 

(volt-tree) (TTL) 

5V 

or OV 

CYO-- or 5V 

OV 

Polarity 

Selected 

Page Header - Digital Inputs 

Negative 

Positive 

Negative 

Positive 

Logic State 

To advance to Access Page press the y7 switch. 

Input Active 

Input non-active 

Input non-active 

input Active 

Select Digital Input 
Select digital module position to be programmed. 

a Note. In the remaining frames press the I * I switch to view the module selected. 

Polarity 
Select the polarity required for the module position selected above: 

POSE LIE - logic input state unchanged 
17E GE LIE - logic input state inverted 

Return to Select Digital Input frame. 

L :At.. 

4,4 

or 
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3 BASIC CONFIGURATION LEVEL... 
3.9 Access Page 

Information. 
Configurable password protection - of PROGRAMMING LEVELS. 

Internal security link - enable/disable password protection. 

RECESS 
PRGE 

C-PRSS 

Page Header - Access Page. 

To advance to Scale Adjust Page press the in switch. 

Configuration Password 
Prevents access to the Programming Pages. 
Set the required password, between 0 and 9999. 

Return to top of Access Page. 

Without Correct 
Security Code 

With Correct 

Security Code 
,,::::7L:::-:::,:::: 

Operating SECOD.E OPrkOr 
_.. - LEU.EL 

Pages 
] 

Enter Secunty Code 
(programmed in Access Page) 

bRS IC 

LEVEL 

RdURCd 
L EU.EL 

Fig. 3.7 Use of Security Code in Operator Level 

[ 
011 110 !PIM 

0 

4 

NC 
-J 

3 

4 

Enable Security position, 
allows access to 
CONFIGURATION LEVELS 
with correct security code. 

4 
C*3 

1 i 
3. 

4 

Disable Security position, 
allows unprotected access to 
CONFIGURATION LEVELS. 

Fig. 3.8 Location of Security Link 

21 
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1 

...3 BASIC CONFIGURATION LEVEL 

3.10 Scale Adjust 

Information. 
Analog Inputs - do not require re-calibrating when the input type or range is changed. 

Process variable adjust reset - removes any previously programmed offset or scale adjustment settings. 

System offsets errors - can be removed using process variable scale offset adjustment. 

System scale errors - can be removed using process variable span adjustment. 

Process variable offset/span adjustment - can be used to perform spot calibration 

Pen(s) - can be independently calibrated and checked across the full range of the chart. 

Mains filter - selectable for maximum noise rejection. 

Pen Linearity Check - automatically draws a pen linearity test pattern. 

PV1 Ipla (x) Span Adjust (+) Offset 

Scale Adjustment 

PV1 

Chart 

fpw. 

Engineering Range 

100°C 

250.0°C 

50.0°C 

Engineering Range 

225°C 

250.0°C 

50.0°C 

It\ 

Offset Adjustment 

Display 

OFFSET: 

99.81 
gni:n=1 

9 ED OE= 

AND 

Display 

2003 

re=7NZI 
CP: =0 

Offset Adjustment 

Span Adjustment 

Display 

SPRn 

225.5 

El C1E117 

a 

Span Adjustment 

ICI 

Display 

OFFSEL 

100.0 

ritT=Trk- 
ig. 0I=0 

Display 

SPAR 

L 225.01 
aut=iV 
mc:1[1] 

0 Note. As a general rule: 
use Offset adjustment for spot calibration at <50% of engineering range span. 

use Span adjustment for spot calibration at >50% of engineering range span. 

22 
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4 ADVANCED CONFIGURATION LEVEL.. 
Set Up Logic 

SEE UP 
LOG 1C 

SELECE 
EC.n 

Eena 
Ec.n3 
Ecnq 
nonE 

Page Header - Set Up Logic 

To advance to Set Up Pen Functions Page press the 1;3 switch. 

I-IP-NONE 

1,E 
ua ion No. Eq 

Element No 

Een I- I 

EcfLj 

rionE 
-NONE-H 

V 

Ecn 1 -2 

- EN 

Or 
Rfld 
End 

Ecn 1-3 
Ecnii 

nonE 

Select Equation 
Select equation to be constructed. 

In the remaining frames press the r-*-1 switch to view the equation selected. 

Equation n/Element 1 

Select the source required for element 1. 

For a description of sources - see Table 3.1 on page 15. 

Equation n/Element 2 
Select the operator required to combine elements 1 and 3: 

Or - Or 
And - And 
End - Ends equation 

Equation n/Element 3 
Repeat previous two steps for elements 3 to 7. 

Odd numbered elements = sources 
Even numbered elements = operators 

Return to Select Equation frame. 

27 
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...3 BASIC CONFIGURATION LEVEL 

...3.10 Scale Adjust 

SELECk SEEPER Calibrate Pen At 100% 
PER Drives the pen automatically to the full scale position on the chart. 

RE 100 

Use the n and 1:3 switches to set pen to 100% on the chart. 

V 

SEEPER Calibrate Pen At 0% 

RE 0 Drives the pen automatically to the zero position on the chart. 

SELECE Use the CI and n switches to set pen to 0% on the chart. 
PER 

V 

HE C Check Pen Calibration 
The pen calibration can be checked at any point on the chart. 

Use the 12 and D switches to move the selected pen from the zero point up to the 100% position 

on the chart. 

ELECE 

F ILEEr 

F 1LtEr 
60 HrE 
50 HrE 

SELECfr 
F ILEEr 

)- 

24 

Note. If the true time event option is fitted the red pen does not move beyond the 94% position 

on the chart. 

Select Filter 
Select the mains frequency of the supply used to ensure maximum noise rejection on analog inputs. 

Return to Select Process Variable/Pen frame. 

tc,rt 

...I, 
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1 

I 
4 ADVANCED CONFIGURATION LEVEL 

4.1 Set Up Function Keys 
25 

4.2 Set Up Logic 
26 

4.3 Set Up Pen Functions 
28 

OPr E r 

LEUEL 
Operator Level 

bR5 IC 
COI1F 1G 

Basic Config 

RdLIRC d 
ConF IC 

Advanced Config Set Up Functions Keys 
Section 4.1 Page 25 

SEE UP 
F - P.E9S 

Set up Function Keys 

F-P.EY 1 

Function Key 1 

F-P.E9 2 

Function Key 2 

Set Up Logic 
Section 4.2 Page 26 

SEE UP 
LOG IC 

Set Up Logic 

SELECE 
Etn. 

Select Equation 

Ern. 

Configure Logic 

E 

Configure Logic 

Set Up Pen Functions 
Section 4.3 Page 28 

PEn 

Funan 
Pen Functions 

PER- 

Pen 1 Function 

PEn- LI 

Pen 4 Function 

Fig. 4.1 Advanced Configuration Level 

4.1 Set Up Function Keys 

Information. 
Programmable function key - on each faceplate 

Home function - returns the instrument display to the start of the operating page when at the top of any page. 
Global alarm acknowledge function - acknowledges any unacknowledged alarms on all channels. 

SEE UP 
F-KEYS 

F-PEY 
HO E 

RL_RCP. 

F-P.EY2 
HO_E 

RL_RCP. 

Page Header - Set Up Function Keys 

To advance to the Set Up Logic press the 
I crJ1 switch. 

Function Key 1 

Select function required. 
HO_E Home (return to Operating Page in OPERATING LEVEL) 
RL_RCP. Acknowledge alarm 

Function Key 2 
Select function required (if applicable). 

Return to Set Up Function Keys frame. 

25 

Raubers Road Nudgee SPS SP276 Electrical Equipment OM Manual

Q-Pulse Id TMS613 Active 29/01/2014 Page 48 of 52



...4 ADVANCED CONFIGURATION LEVEL 

4.2 Set Up Logic 

Information. 
4 logic equations 

7 elements per equation 

OR/AND operators 

Can combine internal and external digital signals - i.e. alarms, digital inputs, other logic equation results and real time 

events (timer option). 

For each equation, the logic elements 1 to 7 are arranged sequentially, as shown below. Odd numbered elements are used for 

logic inputs and even numbered elements for logic gates. 

Logic inputs must be set to one of the digital sources listed in Table 3.1 on page 15. 

Logic gates must be set to Find, Or or End. Setting an element to End terminates the equation. 

Logic 
Inputs 

Een LI 

Ecn 

E en 15 

Ecn L7 

E cn 1Z 

11.1 ii 
E c.n 14 

nd/or 

jAnd /o.1 E an Ls 

111 

1 Result 

Rnd/Or 

Note. Elements on each equation are calculated 

sequentially, i.e. elements 1, 2 and 3 are evaluated first and 

this result is then combined with elements 4 and 5. 

Similarly, this resultant is then combined with elements 6 

and 7 to give the logic equation result. 

Example - Reservoir level monitoring using: 
process variable 1 with an engineering range 0 to 100 feet 

logic equation 1 result assigned to relay 1.1 which is used to operate the control valve. 

Control 
Valve 

Relay Output 

Manual Overide 

Alarm B1 

80 
feet 

Flow Conditions 

Close reservoir control valve if: 

Reservoir level >50 feet AND 

rate of change >10 ft/hr 

OR 

Reservoir level >80 ft 

OCR 

Manual override switch 

operated 

26 

, 

Level Sensor 

Input Elements 

Alarm Al - set to high process trip at 50 ft 

Alarm B1 - set to high process trip at 80 ft 

Alarm Cl - set to fast rate trip at 10% of 

range per hour (10 ft/hr) 

Manual override switch: 

Connected to digital input 1.1 

Digital input number ---I I 

Module number 

Negative polarity 

Volt-free switching 

VS, , - 

' Level 

Alarm Cl 

Rate of 
change 
> 10ft/h/ 

Time 

Entering the Logic Equation 

Ecn IB RL_R Ec.n Li 

1:117d jof en 14 FIL -C Ec.n 13 

RL -Ei 1 

Or 
E en 15 

d 16- 1.1 Ecn 

E con 16 

Or kb. 

>-fi :4; 
' *-34'N y 
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..4 ADVANCED CONFIGURATION LEVEL 

4.3 Set Up Pen Functions 

Information. 
Any fitted pen can be assigned to a trend or an event function. 

PER 
Funan 

PER- I 

ErEnd 
EU.ERE 

PEn 
Funan 

PER-2 

PER-LI 

Page Header - Pen Functions 

To advance to Advanced Configuration frame press the IP switch. 

Pen 1 

Select pen function required: 
LrEnd - 
EUE17k - 

Trend pen 
Event pen 

Note. The event pen and true time line event pen are separate functions and only the event 
pen can be selected in this page. The true time line event pen option allows event marking on the 
same time line as the red pen and requires a special pen arm and motor assembly. Refer to the 
order code in the Specification Sheet. 

Pen 2 to 4 
Repeat as for Pen 1 (if applicable). 

( ) Return to top of Set Up Pen Functions Page. 
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1 

5 CONNECTIONS & LINKS 
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