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STATIC ELECTRICITY

"\

High voltages {tens of kilo-volts) can be generated on the human skin through a number of mechanisms, such
as frictlon between different matsrials {eg nylon and skin), and separation of similar materials (g masking tape,
nylon sheet). The gate-oxide region of all metal oxide semi-conductors (MQOS) is extremely thin, and may be
damaged by voltages as low as 60 Volts. Modern MOS devices have built-in clamp diodes which reduce the
incidence of obvious static damage considerably. It is possible, however, aven with such clamping dicdes, to
produce a small rupture in the oxide layer. This may not destroy the device immediately, but it may result in a
gradual reduction in the performance of the device until, aventually, i fails.

For this reason, the following precautions shouid be taken when handling any circuit board in a 4500 rack:-

1. Personnel handling MOS devices, or circuit boards containing them, should wear anti-static materials
such as cotton. Nylon ¢lothing should be aveided.

2. Allbanch tops should be covered with conductive material (10° to 10° Ohms per square) maintained at the
rack ground potential.

3.  Circuit boards removed from any 4500 rack should be placed into a static-safe bag for storage.

4. Perscnnel handling MOS devices or boards containing them should wear a wrist strap connecied {via a
safety resistor) to the bench top, or if appropriate, to a suitable grounding point on the rack.

5 Leads of MOS devices removed from circuit should be shorted together using conductive foam or similar.

6 MOS devices should not be extracted from or inserted into circuit whilst the circuit board has power
applied.

TERMINOLOGY

ANTI-STATIC

This term means that the material in question does not itself generate static electricity. Such materials do not

afford protection against external electric fields.

STATIC SAFE

This means that the materiai in question a) does not generale static electricity, and b) any device enclosed in
such material is safe from the effacts of external electric fields.
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The contents of this manual describe the installation and operation of a 4500 system incorporating software
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1.1 INTRODUCTION

This manual is intended 1o familiarise the 4500 user with all aspsects of the installation, oparation and configura-
tion of the model 4500 data acquisition system.

1.2 MANUAL LAYOUT

The manual is arranged in the following sections:

Section 1 contains an introduction to the 4500 system, including a iull specification.

Section 2 (installation) contains details of mechanical installation, and of mains (line) powsr connection and
signal wiring.

Section 3 {operation) describas the day-to-day operation of the instrument.

Section 4 {configuration) gives details of the System, Channel and Alarm configuration

Section 5 (serial communications) describes the communications protocols available for use in communicating
with a host computer.

Section & (options) contains information, spacifications etc. on the various options available for use with the
4500 system.

Section 7 {referance) contains a number of tables which

a)  cross reference the channel number with the circuit board slot;

b)  aliow the operator to keep track of channel allocations in a distributed recording system;

¢) give a list of maths pack variables

d) give a list of reformatting selection criteria for systems fitted with the Archiving option

Annex A contains installation details for PC based software associated with the Terminal emulation and
Archiving options.

1.3 THE 4500 SYSTEM

The 4500 is a powerful data acquisition and processing system, capable of handling up to 885 channels of input
and output {I/0) data. O modules are housed in a master and up to 4 expansion units conneacted via a
multi-drop serial link, with a maximum length of 1200 metres (4000 ft.).

1.3.1 INPUTS
Inpuls can be de voltage signals, thermocouples, dc mA, discrete inputs (5 to 250Vac or de, or voltage free
contact), or2, 3 or 4-wire Pt100 resistance thermometars (RTDs). {Maximum number of RTD input channels is

354) Thermocouple and RTD input channels can be usaer calibrated to take account of any small transducer
inaccuracies,

1.3.2 OUTPUTS

Outputs can be analegue (dc voltage or current), discrete (Lo or Hi) or by means of relay closurs.

1.3.3 ACQUISITION

The acquisition of data is carried out by scanning each input channel, and linearising, scaling and filtering as set
up in the channel configuration. Each input or output variable can be allocated a unique descriptor and individual
units string o enable the display to appear in the user's own terms.

Saction 1 HA240268
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1.3.4 ALARMS

A powerlul alarm scanning facility with a pool of up to 1000 set-points is supplied. If any of the set-points is
exceeded, an alarm is triggered. Such an event is indicated on the operator display, and can be configured to
set discrete outputs {DOs), 1o operate relay coils and/ or cause a ‘report’ to be printed. A DO or ralay can be
operated by many different channel set-points, and this feature can allow a major reduction in the number of
relay output or DO boards required.

Thres types of analogue (absolute, deviation and rate-of-change) and one type of digital set-point (on-off) are
supplied. Providing that the system maximum is not excesdsd, up to four set points (in any combination of
types) may be defined for any input channel.

In addition to the normal alarm facility, a global alarm can bs triggered by any set-peint which has been so
configured. The global alarm can be used fo set sither one or two DOs or relays as required. The global alarm
is reset by acknowledging the alarm that caused it, or a discrete input (Bl) may be configured as a global alarm
acknowledgement.

1.3.5 MATHS PACK

A poweriul mathematics package is available, as an option, to allow the derivation of expressions using up to
256 variables. The resulis of the calculations can be routed to input channels to be processed like any other
type of input.

A full list of the mathematical functions available is given in the Options section of this manual, but the general
areas included are as foliows:-
1) Arthmetic (addition, subtraction, product, quotient, square etc.)

2) Calculus (totaliser, rate of change)

3) Logical {AND, OR, EXOR etc.)

4) Averaging of a channel or of a group of channsls,

5) Continuous and latching maximum or minimum of a channel or of a group of channsls.
B) Filter

7} Specialised functions {Mass flow, Nemst oxygen, F value (F,) stc.)

1.3.6 OPERATOR INTERFACE

The system is operated from a rugged wall-, panel- or rack-mounting pans! which includes a vacuum fluorescent
display consisting of two lines of 40 characters, and a membrans panel with 23 tactile keys.

Configuration of the system can be carried out on-line from this operator panel, or off-line, using a VT100
compatible terminal or, i archival / retrieval to / from disc is required, an IBM® PC, PCAT or compatible. The

use of a terminal or pe for configuration purposes providss the enhanced (form based) configuration tachniques
required for the larger system.

1.3.7 USER QUTPUTS

Information from the system’s data base can be output in a number of forms:-

1) Data can be transfarred to a host computer using Gould-Modicon, TCS binary or GEM 80 protocols, via
an R5232-C or RS422 link.

2) Reports and alarm messages can be saent to a simple 80 column printer, again via a serial link.

3) Data can be re-directad to arnafogue outputs, allowing the output of scaled, linearised, fitered etc. data,
(derived either directly from an input channel, or by means of maths pack operations) to analogus
indicators.

4) Outputs can be directed to up to sight Modsl 4001 chart recorders which allow a permanent record of the
output data to be mads, with up to 30 channaels bsing printed simultaneously by each recorder,

5) Channel and system configuration data can be archived to a mass storage medium. System con-
figurations can subsequently ba retrisved. A software package supplied with the option allows channal
data to be reformatted in a suitable personal computer and used in graphics displays, spread-shests stc.

HA240268 Section 1
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1.4 SYSTEM SPECIFICATION
1.4.1 SINGLE BOARD COMPUTER

Tha single board computer (SBC) is mounted in a 'master’ rack and uses a 68000 series microprocessor with an

optional 68881 floaling point co-procassor for enhanced processing.

Three leveis of SBC software are

available, sach providing the same functicnality, the three levels varying only in the number of channels, alarms
etc. available and in speed of performance.

LEVEL 1

/0 capability

Alarms

Alarm messages

Maths pack {optional)
Distributed recording {optional)
User detined linearisation

LEVEL 2

IO capability

Alarms

Alarm messages
Maths pack (optional)

Distributed recording (optional)
User defined linearisation

LEVEL 3

Single 'master’ unit giving a maximum of 165 channels.

250, freely assignabla with up t6 four per channel,

50 associated with any of the 250 channel alarms.

128 Single precision variables; 12 double precision variables.
Total number of channels aflocatable to all blocks; 165.

1 table applied to any or all channels

Cne 'master’ and up to four expansion units giving a maximum of 885
channaels.

1000, freely assignable, with up to four per channel.

200, associated with any of the 1000 channel alarms.

256 Single precision variables; 32 double precision variables.,

Total number of channels allocatable to all blocks: 480.

3 tables, each if which may be applied to any or all channels

Specification as per level 2, but with floating point co-processor for enhanced mathematical and channel

processing.

1.4.2 INPUT-OUTPUT CAPABILITY

For both the master and expansion units below, the maximum number of input channeis per slot is 15. Thus,
with the maximum system of one master and four expansion units, the total number of input channels possible
is 585 with all pansl-mounting or bench units, or 885 with all 19" rack mounting units,

MASTER UNIT

Panel-mounting or bench enclosure
19" rack enclosure

EXPANSION UNIT

Panel-mounting or bench enclosure
18" rack enclosure

7 slots
11 slots

8 slots
12 slots

1.4.3 SERIAL COMMUNICATIONS

Two communications ports are available to the user, both configurable as either RS232C or as RS422A. Ind-
ustry standard protocols GEM 80, TGS binary and Gould Modicon Modbus RTU are supported allowing the
4500 system to be used as a 'slave’ /O system lo a host (supervisory) computer.

Section 1
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1.4.4 CONFIGURATION FACILITIES

Configuration can be carried out aither from an operator panel (with multi-level password protection) or from a
VT100 terminal using a screen-based form filling technique. A ‘'terminal emulation’ software package available
from the manufacturer, runs on an IBM® PC or equivalent, and emulates a VT100 terminal. This allows the

storage and retrieval of a 4500 sys

tem configuration using siandard PC discs.

1.5 INPUT-OUTPUT (1/0) BOARD SPECIFICATIONS

The following 1/0 boards are available for the 4500 system:

a)  6channel dcinput board (AH232128)

b} 15 channel isolated analogue input board. (AH239844)
d) 6 channel RTD input board. (AH234434)

e)  15channel digital IO board (AH238424)

f) 8 channel analogue output board (AH238307)

g) 4 or 8 channel relay output b

1.5.1 SIX CHANNEL DC

oard (AH232123)

INPUT BOARD

Six isolated measurements of dc Volts, dc mA, dc Amps, ot thermocouple inputs, programmable in any mix. A

dedicated analogue to digital (A
scanning.

to D) converter per channe! allows digital multiplexing of data for reliable

Number of inputs

GENERAL SPECIFICATION

Six maximum

Input typas Volts, mA, thermo-couple.
Input ranges Voltage: 10mV to 10.24V {250V with attenuator) with 20% negative excursion.
Current: 50mA max (100 chms shunt).
Thetmocouples: Fuil range including types B, E, J, K, N, R, SandT.
Mix of inputs Any lype to any input.

Linearisation
Cold junction compensation
Open circuit detaction

Accuracy .
Degredation in accuracy;
when using standard attenuators
When using standard shunt resistors
Additional vollage offset when
using up- or down-scale sensar
fail detection:
Zaro offset
Thermo-couple linearisation

CJC arror - Absolute:
Rejection ratio:
Noise rejection Series:
Common

Gain drift

Conversion time per channel

Ovear/under range
Maximum input
Channel isolation

Thermocoupletypes B, E, J, K, N, R, S, T
Internal or external.
Up-scale, down-scale or floating

PERFORMANCE
IECA484 class 0.1 for ranges »>160mV; class 0.25 for ranges £ 160mV.

<128Vdc = 0.19%; 2128Vdc =1.1%
0.1%

=200V

+ 10 pV (doubles for every 10°C above 35°C)

+ 0.3 °C {typical)

£ 0.5 °C + 0.2°C betwean tarminals.

25:1 minimum; 30:1 typical.

>90dB at 50 Hz,

>120 dB al 50 Hz,

50ppm (typical)
< 0.5 secs (typical). For step input; 1 sec. to 5%,; 2 secs. to 0.1 %; 2.5 secs
to 0.01 % of reading.

MAXIMUM RATINGS
5% of range.

100 Velts dc (250 Volts with attenuator).
250 Volts RMS.

HA240268
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4500 INSTALLATION AND OPERATION MANUAL

1.5.2 FIFTEEN CHANNEL ISOLATED ANALOGUE INPUT BOARD

Note...

This circuit board should be handled with care, since finger grease sic. can cause a degradation in the
calibration accuracy.

This board is offered where a greater density of channels is required. A conventional reed-relay scanner is used
with a dual slope analogue-to-digital converter io measure dc Volts. de mA, or thermocouples, Each channel is
filed with an attenuator or shunt located, as a plug-in medule, in the Signal Interface Module (SIM). Sscticn
1.6 should be referred to for further details.

Number of inputs

Input types
Input ranges

Mix of inputs
Linearisation

Voltage:

Current:

Thermocouples:

Coid junction compensation

Accuracy
Zeoro offset

Thermocouple linearisation

CJC error
Noise rejection

Conversion time

Over/under range
Maximum input
Channel isclation

Absolute:
Rejection ratio:
Series:
Common

GENERAL SPECIFICATION

15 maximum
Volts, mA or thermocouple

10 mV to 10.24 Volts (200 Volts with attenuator) with up to 40% negative

excursion.
50 mA (100 chm shunt)

Fuli range including types B, E, J, K, N, R, SandT.

Any type to any input.

Thermocouple types B, E, J, K, N, R, SandT.

Internal, external or remote.
PERFCRMANCE
IEC484 Class 0.25

40V
+ 0.4 °C typical

+0.5 °C + 0.5°C between terminals.

25:1 minimum; 30:1 typical,
>60 dB at 50 Hz.
»>120 dB at 50 Hz.

All channels converted in 2 seconds.

MAXIMUM RATINGS

5% of range.

63 Volts dc (200 Volts with attenuator).

250 Volts RMS.

1.5.3 FIFTEEN CHANNEL NON-ISOLATED ANALOGUE INPUT BOARD

Section 1
Page1-6
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4500 INSTALLATION AND OPERATION MANUAL

1.5.4 SIX CHANNEL RTD INPUT BOARD

Six isolated temperature measurements, using 2-, 3- or 4-wire RTDs are provided, programmable in any mix.
Similar in design to the six-channel dc input board, the RTD input board possesses the same degree of integrity

and noise immunity.

GENERAL SPECIFICATION

Number of inputs B maximum.
Input types 2-, 3-or 4-wire Pt100 resistance thermometers.
Input range -200 to +1000 °C.
fnput mix Any type to any input.
PERFORMANCE

Accuracy range >100°C; IEC484 class 0.1,

<100 °C: {EC ciass 0.25.
Linearity +0.05%.

Lead resistance effects
3-wire: 0.02%/ohm typical; 0.04%/chm maximum.

4-wire: 0.03%/ohm typical; 0.06%/chm maximum.
Current drive capability 0.6mA,
Noise rejection series: >890 dB at 50Hz.
common: >120 dB at 50 Hz.

MAXIMUM RATINGS

Over-under range 5% of range.
Series mode voltage -7 to -14 Volis.
Channel isolation 250 Volts RMS.

1.5.5 FIFTEEN CHANNEL DIGITAL I/0 BOARD

This input-output board offers 15 discrete signal lines, each of which is configurable as either input or output,
according to plug-in modules (see section 1.6) fitted to a daughter board within the Signal Interface Module
{SIM). The following types of module are available: active dc input, active dc output, passive ac, passive dc
input. The relavant figure in saction two of this manual shows a typical configuration,

GENERAL SPECIFICATION

Number of inputs/outputs 15 maximum.

/0 mix Any type to any channel by SIM daughter board

Input type Vac, Vdc or voltage free.

Input range 5 to 24 Voits de or 50 to 100 Volis (peak)} ac depending on plug-in module
type.

Input isolation method Opto-coupler.

Woetting voltage Internally supplied.

Output typs Solid state switch.

Output source 24 Volis at 20 mA.

MAXIMUM RATINGS

Channel isolation 250 Volts between blocks of 4-channels. (Channels 1 to 4, channels 510 8,
channels 9 t0 12, channels 1310 15.)

Note...
There is no isolation amongst channels within the same block.

HA240268 Section 1
Issue 5 Oct 90 Page1-7
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1.5.6 EIGHT CHANNEL ANALOGUE OUTPUT BOARD

This board provides transmission of measured and/or derived variables as a voltage or current driven signal.
For current signals, the source can be internal (active) or external {passive). The selsction of output type
{Voltage, active current or passive current) is made for sach channal by means of a link within the Signai
Intarface Module (SIM) associatad with the board.

GENERAL SPECIFICATION

Number of outputs Eight maximum
Qutput types 010 10 Volts or 0to 20 mA.
Current source 15 Volts deinternal or externally supplied.
PERFORMANCE
Accuracy 0.1% of full scale.
Linearity 0.05% of full scale.
Temperature co-sfficient 50 ppm/°C of zero and span {(maximum). -
Time response 1 second to within 0.1 % of full scale.

MAXIMUM RATINGS

Over-under range 5% of full scale
Voltags output 20 mA source.
Current output 20 Volts dc (no [oad).
External current source 28 Volis dc.

Channel isolation 250 Volts BMS

1.5.7 RELAY QUTPUT BOARD
Four high power, or sight medium power relays are fitted within the Signal Interface Module {SIM) asscciated
with this relay driver board. The relays can be used to switch external loads when an alarm state is detected, or

as the rasult of an event from a discrete input.

When used as alarm oulputs, the relays are held normally energised, so that in the event of a failure in the
system supply, the relays de-energise to their alarm states (i.e. the ralays fail safe).

When used as event outputs, the relays are energised for as long as the events are active,

GENERAL SPECIFICATION

4 CHANNEL 8 CHANNEL
Number of relays Four Eight
Contact format Single form C Single pole change-over
Estimated life {full ioad) 75,000 operations 10,000 operations.

MAXIMUM RATINGS

Contact voltage 250 Volts ac - 250 Volts ac.
Contact current {resistive) Make: 10 amps 8 amps.
Continuous: 8 amps 3 amps
Break: 8 amps 2 amps
Switchable power {resistive) 45 W or 2000 VA 60 W or 500 VA
Section 1 HA240268
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1.6 PLUG-IN MODULE SPECIFICATION

1.6.1 15 CHANNEL ISOLATED ANALOGUE INPUT BOARD

The plug-in modules listed below (table 1.6.1) are available for the 15 channel isolated A/l board SIM, 1a provide
input signal conditioning. Figure 1.6.1 shows the madule circuit; figure 2.2.2d shows madule installation.

Module part N°®| Module type | Max. input R1 R2
LA240888U100 | Attenuator x1 10.24 Volts dc | Link (0 ) | Not fitted
LA240888U200 | Attenuator x100 | 200 Volts dc 10 kQ2 990 kQ2
LA240988U300 | Shunt 1000 410 20 mA Link (0 ) 1000
LA240988U400 | Shunt 250 & 4t020mA | Link(0Q) | 250Q

All resistors are 0.1%, 15ppm.
Table 1.6.1 15 channel isolated A/l SIM plug-in modules

i [REH . ] -
i =
connections | g d connector
[ 15 channel analogue input SIM :;

Figure 1.6.1 Isolated A/l board SIM plug-in board circuit schematic.

1.6.2 15 CHANNEL DIGITAL IO BOARD

The plug-in medules listed below (1able 1.6.2) are available far the 15 channel digital kO board. Figures 1.6.2a
to 1.6.2d show the module schematics for the available types. Figure 2,2.2b shows module installation.

Module part N° | Module type | Schematic Comments
LA240397 Active deinput | Figure 1.6.2a | Used with ‘volt-free’ contacts.
LA240398U100 | Passive dc input | Figure 1.6.2b | Input threshold voltage range: 5 to 24 Volts dc.
LA240398U20C | Passive ac input | Figure 1.6.2c | Input threshold voltage range: 50 1o 100 Volts peak.
LA240402 Active dc output | Figure 1.6.2d | Maximum output: 24 Volts at 20mA.
Table 1.6.2 15 Channel DIC SIM plug-in modules
HA240268 Section 1
Issue 5 Oct 80
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1.6.2 {Cont.)
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110 board
User |l connector
connections [ [
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| . 15 channel DIO SIM - |
| . Active de input module 43!
Figure 1.6.2a Active dc input module schematic
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i q 1O board
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Figure 1.6.2b Passive dc input module schematic.
Saction 1 HA240288
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1.6.2 (Cont.)

5 o iEp

/O board
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" Passive ac input module
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Figure 1.6.2c Passive ac input module schematic
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al,
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/0 board
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User
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" {5 channel DIO SIM -
_ Active dc output module

g

Figure 1.6.2d Active dc output module schematic.
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1.7 POWER SUPPLY REQUIREMENTS

Line supply voltage
Line supply frequency
Power consumption
Line supply interrupt protection

180 to 260 Volts ac, or 90 to 130 Volts ac (user selectable)
45 to 65 Hz,

<100 VA fully loaded.

100 ms (minimum) supply interruption has no effect.

1.8 ENVIRONMENTAL SPECIFICATION

Temperature range  Operation:
Storage
Operation:
Storage:

Humidity range

0 to 40 °C

2010 +70 °C

0 to 90% RH (Non-condensing)
5 to 95% RH (Non condensing}

1.9 DISC DRIVE (4510) SPECIFICATIONS

Line supply voltage
Line supply voltage
Power consumption
Temperature range

Humidity range

90 1o 130 or 180 o 260 V ac as speacified at time of order.
45 to 65 Herlz

<50 VA

1010 45 °C (Storage-medium dependant)

20% to 80% Non-condensing {Storage medium dependant)

Disc typa (see also table 1.9) IBM® PC MSDOS compatible
Maximum number of files per disc
§'/, inch DSHD (1.2 MB): 223 files
All other types: 111 files
Drive unit |No of | Disc Disc Disc Unit No of
type drives | size tormat capacity capacily | serial ports
4510 1 15251  DSDD 360KB 350kB 1
4511 1 [525"f  DSHD 12MB 1.2MB 1
4512 1 3.5" | DSDD/DSHD* | 720kB/1.44MB | 720kB/1.44MB 1
4513 1 5.25" DsSDD 360kB 360kB 2
4514 1 5.25" DSHD 1.2MB 1.2MB 2
4515 1 3.5" DSDD 720kB 720kB 2
4516 2 525" D3SDD 360kB 720kB 2
4517 2 5.25" DSHD 1.2MB 2.4MB 2
4518 2 a.5" DSDD 720kB 1.4MB 2
4519 2 3.5" DSHD 1.44MB 2,88M8B 2
* Selectable

Saction 1
Pags1-12

Table 1.9 Disc drive unit (4510) specifications

HA240268
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SECTION 2 INSTALLATION

2.1 MECHANICAL INSTALLATION

The major units of the 4500 system are intended {for panal mounting, or for rack mounting in a 19 inch x 6U
enclosure. Additionally, rack-mounted master units have a separate display/keyboard associated with them,
which may be wall, rack or panel mounted, depending on the specification at time of order.

Full dimensional details are given in the mechanical installation drawing, figure 2.1.

Section 2 HA240268
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2.2 ELECTRICAL INSTALLATION

2.2.1 POWER WIRING

CAUTION
BEFORE ATTEMPTING TO CARRY OUT ANY SUPPLY CONNECTIONS, ENSURE THAT THE POWER
SUPPLY UNIT IS SET UP TO THE CORRECT VOLTAGE RANGE. FAILURE TO ENSURE THIS, WILL
CAUSE DAMAGE TO THE MASTER UNIT. SUCH DAMAGE LIES OUTSIDE THE MANUFACTURER'S
WARRANTY.

SETTING THE INPUT VOLTAGE
The vollage selector switch is fitted on the front face of the power supply unit (PSU) accessible from the front of

the instrument (ref figure 2.2.1a), The swiich slider should be located such that its position matches the supply
voitage.

Voltage / “‘

selector - -
switch | ~al

Figure 2.2.1a: Vollage selector swilch location

HAZ240268 Section 2
tssue 5 Oct 90 Page2-9



4500 INSTALLATICON AND OPERATION MANUAL

2.2.1 (Cont.)
INPUT FUSES

The fuse holder is located immediately above the voltage selector switch, and the fuse is withdrawn (figure
2.2.1b) by compressing the horizontal sections of the plastic mounting between thumb and forefinger, and
pulling the fuse out with its holder. The fuse type is 3.15 A F, avalilable from the manufacturer under pan
number CHO53151. It must be ensured that only fuses with the required rated current and of the specified type
are used for replacement. The use of makeshift fuses and the shor circuiting of fuse holders are prohibited.

——

[y e
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Figure 2.2.1b Safety fuse withdrawal

WIRING TO THE POWER SUPPLY UNIT

The mains {line) cable is terminated at a 4-way terminal block (located behind a removable safely cover) as
shown in figure 2.2.1c. The cable should have a cross-sectional area of 1.5mm?, and should be terminated
using crimp or selder ags. It should be ensured that the earth link belwaen the terminal block and the earth
stud in the side-wall is instalied.

?4..__.... Safety cover

» (removed)
3
n = ‘:‘
i ¥
2 & Earth
- stud

Figure 2.2.1¢c Power cable termination

REMOTE OPERATOR DISPLAY UNIT

The earthing stud at the rear of the unit MUST be connected to local mains earth.

Section 2 HA2402868
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2.2.2 INTERNAL SIGNAL INTERFACE MODULE CONNECTIONS

Each input/output (I/0) circuit board has an associated Signal Inteface Module {(SIM), located on a DIN rail, and
accessible by removing the rear cover of the unit,  Input/ output wiring to the circuit boards is terminated using
terminal blocks in these SIMs. The pin-out for each SIM type is given below.

if the relevant inputs are specified at the time of order, then the SIM channels will already be set up. The
re-wiring capability described below is for the case where changing requirements necessitate a change in the
signal wiring If these connectlons are to be made after the signal wirlng has been completed, the
warning below must first be read.

WARNING
IT IS ESSENTIAL THAT ALL HAZARDOUS VOLTAGES CONNECTED TO THE SIMS ARE IDENTIFIED AND
ISOLATED BEFORE ANY OF THE INTERNAL LINKS DESCRIBED BELOW ARE MADE. IF ANY DOUBT
EXISTS, IT1S RECOMMENDED THAT AN APPROPRIATE METER IS USED TO CHECK ALL CHANNEL-
TO-CHANNEL AND CHANNEL-TO-GROUND POTENTIALS APPEARING AT THE SIM TERMINALS.

SIM RE-WIRING

As may be be seen below, most of the SIMs can be configured to suit the input signal. For example, the
Resistance thermometer SIM can be sat up for two-, three- or four-wire devices; the Six channsl analcgue input
board can be set up for dc current, dc vollages < 10.24 Voiis or dc voltages »10.24 Volts, and so on, The way
in which this setting-up is achieved varies from SIM to SIM, and may consist simply in fitting a plug-in module,
or it may involve the fitting of shunt resistors for example.

Figure 2.2.2 shows the internal connections to be made within the SIMs as follows:-

a} Figure 2.2.2a shows the connections to bhe made for 2-wire, 3-wire and 4-wire RTDs..

b) Figure 2.2.2b shows module location to define each of the 15 discrete channels as input or output in the
15-channe! digital input/output (DIO) SIM.

¢y  Figure 2.2.2c shows the conneclions to be made within the 6-channel dc input board SIM to fit shunts and
attenuators.

d) Figure 2.2.2d shows module location within the 15 channel isclated analogue input board SIM to fit shunts
and aftenuators.

e) Figure 2.2.2e shows the links to be fitted within the eight-channel analcgue output board SIM to set the
outputs to voltage or current outputs.

ACCESS TO THE INTERNAL LINKS AND SWITCHES

CAUTION
IN 18 INCH RACK UNITS, THE SIMS ARE RETAINED BY A LOCKING BAR SECURED AT THE TOP REAR
OF THE RACK BY FOUR SCREWS. BEFORE ATTEMPTING TO REMOVE A SIM, THESE SCREWS
SHOULD BE RELEASED AND THE BAR PUSHED UPWARDS. ONE OR MORE SCREWS SHOULD THEN
BE GENTLY RE-TIGHTENED TO SECURE THE BAR IN ITS OPEN POSITION. ANY ATTEMPT TO RE-
MOVE A SIM WITHOUT RELEASING THIS LOCKING BAR MIGHT RESULT IN DAMAGE TO THE SIM,

HA240268 Section 2
issue 5 Oct 90 . Page 2 - 11
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2.2.2 (Cont.)

ACCESS TO THE INTERNAL LINKS AND SWITCHES (Cont.)

The following procedure should be followed to remove the SIM to gain access 1o the links or modulss.

a)
b)

c)

d)
8)
f

ldentify the first SIM to be modified

Read the warning above. For convenience, any witing should be removed from the SIM, although it is
possible to carry out the modification with signal wiring in place, providing all hazardous potentials
have been Isolated.

After ensuring that the locking bar is in its 'open’ position, remove the SIM from the rack by depressing the
retaining latch underneath the moulding, and, at the same time, lifling the latch bar and pulling the SIM
firmly backwards out of the unit.

Remova the three screws retaining the SIM cover, raemove the cover and the circuit board insida the SIM.
Locate each of the relevant channels from the silk screening on the circuit board.

Add or remove links/ modules to achieve the desired hardware configuration. The plug-in modules are
changed, simply by pulling them out, and pushing the replacement in to the SIM circuit board.

CAUTION

THE PLUG-IN MODULES HAVE A RAISED DISC ON THEIR TOP SURFACE. THESE ALLOW THE
MODULES TO BE ORIENTED CORRECTLY AS DETAILED IN THE SKETCHES ON THE FOLLOWING
PAGES. FAILURE TO ORIENT THE MODULES CORRECTLY MAY RESULT IN DAMAGE TO THE 1O
CIRCUITRY.

9)

Re-fit the circuit board and the SIM cover, before re-installing the SIM and making the signal cennections.
When re-installing the SIM, ensure that the locating peg at the base of the SIM engages with the hole in
the back panel and that the retaining catch is securely engaged. Once the SIM is installed, ensure that
the associated /O board is fully pushed home.

h) Siide the locking bar downwards to its ‘closed’ position, and fully tighten its securing screws.

Notes..

1. Resistance thermometer inputs must not be left open cireuit when power is applied to the systemn. Unused
inputs must be shorted. Failure to ensure this will result in the channel's not reading.

2. When solder links are removed (RTD SIM only), the use of a ‘solder sucker is recommended, to reduce
the possibility of damage being caused to the circuit board tracking.

3.  When setting the links within an 8-channe! analogue output SIM for ‘Voltage', the relevant section of the
DIL switch located on the SIM board must also be moved to the ‘ON’ position {towards the circuit board) for
each VOLTAGE channel. Thus if the links are set to 'VOLTAGE' for channels 1, 3, 7 and 8, then
sections 1, 3, 7 and 8 of the DIL switch should be set to ON; the other sections to OFF. The switch
section numbers are printed on the side of the switch, below the toggles.

Seaction 2 HAZ240268
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4500 INSTALLATION AND OPERATION MANUAL

2.2.2 (Cont.)

E
B
RTD type| Link 1| Link 2| Link 3 | Link 4
2-wire Yeas Yes Ne Yes
=3 3-wire No Yes No Yes
% 4-wire Yes No Yes | No
B
ﬁ.
#
Figure 2.2.2a 6-Channel RTD SIM internal links
HA240268
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4500 INSTALLATION AND OPERATION MANUAL

2.2.2 (Cont.)

]

K

E

E

3

" -

B /O MODULES

E FPart No. Module type

] LA240397 ACtivg DC inPul

B LA240398U100 | Passive DG input
LA240308U200 | Passive AG input

E LA240402 Active DG output

B

B

1

E

ki

T Channal 1

Figure 2.2.2b 15 channel DIO SIM inlernat module (lypical configuration).

CAUTION
MODULES MUST BE INSERTED SUCH THAT THE EMBOSSED DISC ON THE TOP SURFACE OF
EACH MODULE IS ALIGNED WITH THE RELEVANT WHITE SPOT ON THE CIRCUIT BOARD

Section 2 HAZ240268
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4500 INSTALLATION AND OPERATION MANUAL

2.2.2 (Cont.)

Efd.

.

L

-

B R s B 0 4 L e S D D S O NI I S B B O SR SIS
NN

5,
%
2|

Input signal type Link A Link B
Thermacouples Copper wire Open circuit
DC Volts £ 10.24 V | Copper wire Open circuit
DC Volts > 10.24 V.| 930k resistor * | 10k resistor *
DG Current Copper wire 100Q resistor *

“ Resistors should be 0.1% tolerance with a temperature

co-efficient of 15ppm/°C.

Figure 2.2.2c 6-channel dc input SIM internal iinks

HA240268
Issue 5 QOct 90
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4500 INSTALLATION AND OPERATION MANUAL

2.2.2 (Cont.)

&— ~ Channei 15

Channel 12

P T TP YT TITTT

INPUT MODULES

Part Number

Madule type

LA240988U100
LA240988U200
LA240988U300
LA240988U400

x1 attenuator
x100 attenuator
1002 shunt
250 Q shunt

order.

NS Lo g A e e s AT S B3 e
\
e 3

"_“E,E, r'-_‘q-—--- ‘—' Channel 2

" —— Channel 1

lﬁl“.

5
hr]
g
g
&

The x1 attenuator is fitted as standard,
unless otherwise specified at time of

Figure 2.2.2d 15-channel analogue input SIM internal modules (typical configuration)

CAUTION

MODULES MUST BE INSERTED SUCH THAT THE EMBOSSED DISC ON THE TOP SURFACE
OF EACH MODULE IS ALIGNED WITH THE RELEVANT WHITE SPOT ON THE BOARD.

Section 2
Page 2 - 16
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4500 INSTALLATION AND OPERATION MANUAL

2.2.2 (Cont.)

Channel8 = | o m
B
3
E
| |
[+ 4-4
B
.
Channal1 = A i
. B @ _ !\\ .
Link for passive /': & > Link for
current outputs \ . : o T voltage outpuls
E m -
Link for active _~~ # . .si Channel 8
current outputs ' o ===S==—— Set down for each channe!
E | . b with voltage outputs

"¢" Channel 1

Figure 2.2.2e 8 channel analogue output SIM internal links

HA240268 Section 2
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4500 INSTALLATION AND OPERATION MANUAL

2.2.3 SIGNAL WIRING

Figure 2.2.3 shows the signal wiring to the SIMs associated with the various /O boards avaifabla.

EACH TYFE OF /0 BOARD HAS A SPECIFIC TYPE OF SIM. FAILURE TO ENSURE THAT THE CORRECT

CAUTION

SIM IS FITTED TO EACH 'O BOARD MAY RESULT IN DAMAGE TO THE IVO BOARD.

Channel &

+—1 012

— T 0O

Channel 6

O 24
o
o

Channel &5

—0 10

—+—059

Channsal 4
—0) 8

-—T107

Channel 3
—) )

-———0 5

Channsl 2

0 4

——0 3

Channal 1
() 2

e ) 1

Saction 2
Page 2-18

6-channel dc input

O 21

0O 20
@)
0
0 17

Cﬁannal E
O 24

0
L—{) 22
—O 21

Channel 5

Channel 5
O 20
(o)

O 18
0 17

Channel 4
QO 16
o)

o)
O i3

Channel 4
o 16
o
QO 14
O 13

Channeal 3
12

0000
w

Channel 3
0 12
()

O 10
O 9

O
=y
I
g
w @
AN

0000
L3y

Channel 2

0000
o

9]
=T
]
3
B
-k |

0000

1

O

=T

)

3
hgmm

-l

0000
-

2-wire RTD
(Showing user connections)

Figure 2.2.3 SIM wiring (sheet 1)

3-wire RTD

HA240268
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4500 INSTALLATION AND OPERATION MANUAL

2.2,3 {Cont.)

HA240268
Issue 5 Oct 80

Channel 6

—0 24

o 23
O 22

O 21

Channel &

Channel 3
O 12
o 11
O 10
O 9

Channel 2
O 8

000

(e,
00007

o |
LR ] L R

4-Wire RTD

Figure 2.2.3 (cont.) SIM wiring (sheet 2)

Channel
Number

+
15

=+
14

+

13 _——]

+
12

+
11 _

+
10

15-channel analogue input
{Showing user connections)

Ny Moo W
~ 0o O

N N
[4i s}

n
(IR

Sb Ll oL

nR

= Ny
w0 o

—_
~l o

IP—
A1)

—.
[Fr R =8

[ 'y
-t D

ISURURNSNRRISYIBNRTY

—r
“ NfaohitrTON®OO
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4500 INSTALLATION AND OPERATION MANUAL

2.2.3 (Cont.)
com Cha"gi's Channel 4
—o/‘L—o z
-0 22
A'—‘_— Chan
nel 7
com no o 21 ‘ﬂ—o 12
O 20 ne —0 11
19 O 10
ohannels com Aﬂ"_l'_
O 18 Channel 3
o 1
fe) 16
Channel 5
Q 15 O 9
o 14 O 8
o 13 o7
Channel 4 -
O 12 Channel 2
o 1
o 10
hannel 3
O 9 O 6
O 8 O 3
o 7 o 4
nnere Channel 1
O 5
O 4
GhaméeH
o O 3
o 2 O 2
8 channel relay output 4-channel relay output
(showing internal SIM connections to relays)
Figure 2.2.3 {cont.) SIM wiring (sheet 3)
Note...

In the above sketch (showing the internal SIM wiring to the relay contacts), the relays are drawn in their non
anergised state. This state is entered under the following conditions:

1 Supply power to the 4500 unit is removed, or unit is switched off.
2  The relay is allocated to an alarm which is active.
3  Therelay is zllocated to a Discrete Cutput (event) which is not active.

Section 2 HA240268
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4500 INSTALLATION AND OPERATION MANUAL

2.2.3 (Cont.)
Channel
Channel 8 Number
Voltage [ |

4 .6 15+ —0 30
LOAD o - —O 29
=l o 15 A ¥ £ D 28
| I Channel 7 = O 27
4 Active dcinput = + O 25
—_— 14 {closed = on) 13 () 25
—_—t—0 13 12+ ) 24
Channel 6 S1020V do ———) 23
Active current k1 O 12 11-: O: 3'12
(current supplied =0 11 A + O 20
by SIM). Channel 5 ] 10 O 19
-+ Signal ground + () 18
—T10 10 Passive dcinput 8 - ——ry 17
—_—t ° {closed = on) + —0O 16
Channel 4 8. —0 15
_ 7 -——t 0 13
—=="0 A — ) O 12
Channel 3 [ O 11

5010100 V ac -
-H peak + —0O 10
- _O 6 I O 9

. —=l—n 5 Passive acinput — “
Passive current (closed = on) b1 0O 8
(current supplied by Channel 2 B 4 O 7
external source). —H—0 4 + —0 6
=l 3 I 3:——0 5
Channel 1 LOAD > g ‘3‘
-+ o ; | 1+ —0 2
—0 Active dcoutput | "1 —© 1

8-channel analogue cutput 15 channel digital input-output

(Showing customer connections)

Figure 2.2.3 {cont.) SIM wiring {Sheet 4)

HA240268 Section 2
Issue 5 Qct 90 Page 2 - 21



4500 INSTALLATION AND OPERATION MANUAL

2.2.4 SERIAL LINK WIRING

All peripherals and expansion racks are connected to the master rack using a patch panel located at the back of
the master unit. As can be seen from the diagram below, six pors are avallable for such connections

Communications belwean the various items is performed using either RS232-C or RS422-A as follows:-

Expansion A Permanently configured as RS422. Used to communicate with cne or more expansion units.

Expansion B Permanently configured as RS422. "Used to communicate with one or more expansion units.

Comms 1 User configurable. Used to communicate with a host computer, char recorder etc,

Comms 2 User configurable. Used to communicate with a host computer, chart recorder etc.

Display User configurable, but should always be configured as RS422, Used 1o communicate with
the display/ control panel.

Aux port User configurable. Used to communicate with a printer, personal computer, VDU etc.

The Comms 1, Comms 2 and Auxiliary ports are hardware configured as RS232 or RS422 by positioning links

as detailed in tigure 2.2.4a balow.

~

21

19

18

- o fafe kn

17|

Comms 1
LK1 to LK5 <|
LHS = R&232 N,
RHS = RS422

Display —

/

Expansion A

/

Expansion B

Figure 2.2.4a Master unit patch panel

Section 2
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T -
2 \ Comms 2
= / LK22 1o LK26
—} LHS = RS232
RHS = RS422
|\ AUX
| | LK17 1o LK21
LHS = RS232
RHS = RS422
HA240268
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4500 INSTALLATION AND OPERATION MANUAL

2.2.4 (Cont.)

RS422 SIGNAL TERMINQLOGY

The terminology made use of in this document to describa tha raceive and transmit lines of the R§422 link is as

given below. Suggesied values for the pull-up and pull-down resistars mantioned, are to ba tound in the

‘Termination and Biasing’ section, bslow.

TxA, RxA. Signals ‘idle’ low and may need puli-down resistors for successful implementation of the link.
TxB, RxB. Signals ‘idle’ high and may need pull-up resistors for successful implamentation of the link.

MASTER UNIT PORT DETAILS

EXPANSION A7 EXPANSION B

These two ports, wirad in parallel, are used to connact expansion units to the master unit. Each expansion unit
is fitted with a similar pair of connectors, allowing the various units to be connected in any combination (see

examples below).

In order to avoid unwantad signal reflactions interfering with true data, a termination module is required at sach
end of the cable (sxcept where the master unit is at the end of the cable). Such termination modules are
supplied as a part of the package, when a system incorporating one or more expansion units is ordered *.

Also supplied, with each expansion unit is a 1 metre (approx 3 fi.) length of cable, allowing immediate connec-
tion and operation of the link between the master unit and the expansion unit. If a cable of length graater than 1

metre is required, it must be made to the following specitication:-

* Two modules are supplied with each system ordered which incorporates an expansion unit.

Port specification

Pin number Signal description

Conn A Conn B Expansion I'F

1 1 Protective ground {screen)

2 2 TxB

3 3 TxA

4 4 AxB

5 5 RxA

6 8 5 V (for protocol translatar)

7 7 Signal ground

8 8 Master reset - (MST RSTB)

9 9 Master reset + {MST RST A)

10 10 Wake-up TxB (WUT B)

11 11 Wake-up TxA (WUT A)

12 12 Select 1(S1T B)

13 13 Select 1 (S1T A)

14 14 Select 2 TxB (S2T B

15 15 Select 2 TxA (S2T A)

Conn A ConnB

Section 2

HA240268
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4500 INSTALLATION AND OPERATION MANUAL

2.2.4 (Cont.)

EXPANSION A/ EXPANSION B (Cont.)

Connecting cable exiension

Connectors A and B: 15-way ‘D’ type plug with male jacking screws. Recommended parts:-

Part Manufaciurer Part number
Flug McMurdo DE15P
Flug Amphenoi 17DE15P
Shroud McMurda MDL15S

or any equivalent shroud with male screw lock

Cable type is seven iwisted pairs with overall scresn. Recommended parts:-

Manufacturer Part Number

Belden 8507

BiCC H8138
STC 08 7P24
UL 2464-7 pair

or any equivalant cable

Tha total length of all connections betwaan units may not excead 1200 metras (3800 feet)

Cannection examples

EXAMPLE 1
Termination
I L | 1 [ 1 I
Master Expansion Expansion Expansion Expansion
EXAMPLE 2
Termination I | | | I L | | | | Termination
Expansion Expansion Masier Expansion Expansion
Section 2 HAZ240268
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4500 INSTALLATION AND OPERATION MANUAL

2.2.4 (Cont)

PORT DETAILS (Cont.)

COMMS 1, COMMS 2 Master unit

These two ports are available for general communications with host computers and peripherals,

are configurable as either R8232 {host to single peripheral) or RS422 (host to multiple peripherals).

communications parameters (eg. Baud rate, protocol) are set up as a part of the unit communications

configuration, as described in Section 4 of this manual.

Typical applications are:-

the two ports

Serial

1. Distributed recording. Either (not both) of these ports can be used 1o communicate with up to eight 4001

recorders.

2. Host computer, running the Eurotherm Supervisory Package (ESP). The ESP running on an 1BM® (or

compatible) personal computer can interface with the 4500.

3. Off-line configuration. A 'dumb’ terminal can be connected 10 Comms 1 (only) port, to allow the 4500 1o
be configured off-line. For further details, reference should be made 1o the Off-line Configuration Editor
description in Section 4 of this manual,

4. Archiving. Either {not both) of these poris can be used io communicate with a mass storage unit.

Details of the cabling of these applications are given below.

PORT SPECIFICATION

The Comms 1 and Comms 2 connectors fitted to the master rack are 25-way ‘DY type sockets, with female
screw lacks. The connections are as follows:-

Pin number Signal description
Comms 1 | Comms 1 R8232 R3422

1 1 Protective ground (screen) Protective ground {screen)
2 2 Tx TxB
3 3 Rx TxA
4 4 Not used RxB
5 5 Not used AxA
5 8 Not used Not used
7 7 Signal ground Signal ground

8tc 25 81to Not used Not used

HA240268
{ssue 5 Oct 90
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4500 INSTALLATION AND OPERATION MANUAL

2.2.4 (Cont.)
COMMS1 AND COMMS 2 PORTS (Cont.)

CABLING EXAMPLES FOR 4500 TO 4001 COMMUNICATIONS

Conn A (25 way Conn B {25 way
(D-type plug) {D-type plug)
4500 Master unit 4001 Recorder
Conn A Conn B
pin 1 — Screen pin 1
pin 2 _:—-—_____,/ pin 2
pin 3 T pin3
pin 7 pin 7 -

Example 1 RS232 connections

Conn A (25 way

(D-type plug)
Conn B (&- " Conn B (6-
way screw way screw

4500 Master unit

block) block)
4001 4001 | 4001 |
Recorder Recorder 1 Recorder :
Ne 1 Ne 2 NeN &
(N<8) !
Conn A Conn B
pin 7 pin2 (SIGNAL GND})
pin 2 pin3 (RxB)
pin3 pin4 (RxA)
pin 4 pins (TxB)
pin5 pin& (TxA)
Example 2 RS422 connections
Note...
Conn B is a 6-way terminal block connedlor, plugged into an RS232 to RS422 converter module at the 4001
recorder.
Sectian 2 HA240268
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4500 INSTALLATION AND OPERATION MANUAL

2.2.4 COMMS 1 AND COMMS 2 PORTS (Cont.)

CABLING EXAMPLES FOR 4500 TO VT100 OR IBM® PC FOR OFF-LINE CONFIGURATICN

Conn A Conn B ‘
. |_ VT100 terminal or”
4500 Master unit _..I |_ IBM® PC
Conn A Conn B Conn A Conn B
{25-way {25-way {25-way (9-way
‘D'-type plug) ‘D'-type socket) 'D'-type plug) ‘D'-type sockel)

pin 1 Screen pin 1

ping ————— pin 2 pin 2 pin 2

pin 3 s pin 3 pin 3 pin 3

pin7 pin 7 pin 7 pin 5

Cable for VT100, IBM® PC XT, IBM® PS/2

Note...

Cable for IBM® PC AT.

The off-line configuration editor can be accessed only via the COMMS 1 port at the 4500 Mastsr unit.

CABLING EXAMPLES FOR 4500 TO ESP COMMUNICATIONS

Conn A Conn B
. — Sara
4500 Master unit L | mggﬁ PC XT,
Esp PC AT
Hardlock f—————] | 013 TS/2
Module pen
Conn A Conn B Conn A Comn B
(25-way (25-way (25-way {9-way
‘D'-type plug} ‘D'-type socket) ‘D'-type plug) ‘D-type socket)
pin 1 Screen pin 1
pin 2 *—:;__________,_———— pin 2 pin 2 pin 2
pin3 T——— pin3 pin3 pin3
pin 7 pin7 pin 7 pin5
Cable for IBM®@ PC XT, IBM® PS/2 Cable for IBM® PC AT.

The ESP Hardlock Module {Dongle) is a software copy protection device, supplied as a part of the ESP. Serial

communication with the 4500 is possible only when this device is fitted.

CABLING EXAMPLE FOR 4500 TO 4510 SERIES DISC DRIVE UNITS

Conn A Conn IB_
4500 Master unit 4510 D's.c drive
| unit
Conn A Conn B
(25-way {25-way
‘D-type plug) *D*-type plug)

pin 1 Screen pin 1
pin 2 pin 2
pin 3 pin 3
pin 7 pin 7
pin 5
l: pin 20

HA240268
lssue 5 Oct 80

Cable for 4510 disc drive unit
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4500 INSTALLATION AND OPERATION MANUAL

2.2.4 (Cont.)

DISPLAY PORT

This port is used to connect the display panel to the master unit, using the 1 metre (approx. 3 fest) flying lead
supplied as an integral part of the display moduls. Should a longer run ba required, an extension cable can be

user-assemblad to the following specification:

CONNECTOR PINCUTS

Pin Number Description
ConnA | ConnB RS422
1 1 Protective ground (screen)
2 2 B
3 3 TxA
4 4 RxB
5 5 RxA
18 18 24 Volt * display power
25 25 24 Volt display power return. -

* 24V L 10% line regulation, at 350mA max.

CONNECTING CABLE EXTENSION

The maximum cable length over which reliable operation can be guaranteed, is 1200 metres (3900 ft or approx
3/4 mile). It should be noted however, that if a cable run of greater than 30 metres (100 fi.) is required, thena
separale power supply unit must be connected between pins 18 and 25 of the existing display cable as shown
below. Pin 18 fron the patch panel end must not be connected to the external power supply.

ConnA ConnB
(25 way D-type plug) (25 way D-type sacket)
5 g Display
4500 A ] unit
Patch [ 5L ——— Extension cable —————— g »-le——Existing assembly ————
panel 25 = 25
18 [~ Not connected 18
I SCreen| ! meemeees |, | L _____

| 0 Volts \

N — Rembote 24 Volts

Eel PSU Safety Earth

The cable type is three twisted pairs with overall screen.,

Manufacturer Part Number

Belden 9503

BICC H8136
STC 0S8 3P24
uL 2464-3 pair

or equivalent cable

Section 2 HA240268
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2.2.4 (Cont.)

DISPLAY PORT (Cont.)

CONNECTOR TYPES
CONN A: CONN B:
25-way ‘D’ type plug with male jacking screws 25-way 'D’ type socket with femal screw lock
Part Manufacturer Part Number Part Manufacturer Part Number
Plug McMurdo DB 25P Socket McMurdo DB 258
Plug Amphenol 17DB25P Socket Amphenol 17DB25S
Shroud McMurdo MDL255 Shroud McMurdo MD BP51025-3
Shroud Ampheno} 17D 4G 792 25 with MD20418-2
Shroud Amphenol 17D 4G 793 25
or equivalent parts
AUXILIARY PORT

The AUX Port is used to communicate with a serial printer, terminal, or personal computer for displaying and /
or logging of reports generated by the system. The port may be configured as either RS232 or RS422; the
connections are as shown in the table below. The communications for this port are fixed as follows:

Baudrate 9,600
Stop bits 1
Parity None

Note...
if the device connected to the por is not capable ot accepting data at 9600 Baud, then XON/XOFF must

be enabled at the davice.

CONNECTOR PINOUTS

Pin Number Signal description
Aux Port RS232 RS422

1 Protective ground (screen) Protective ground (screen)
2 Tx TxB
3 RAx TxA
4 Not used RxB
5 Not used RxA
8 Not used Not used
7 Signal ground Signal ground

810 25 Not used Not used

GENERAL CABLE SPECIFICATION

For cables not specified above, the following types should be used:-

AS5232: Two twisted pairs with overall screen RS422 Three twisted pairs with overall screen
Manufacturer Part Number Manutacturer Part number
Beldan 8502 Belden 9503
BICC H8072 BICC H8138
STC 0S 2P24 STC 0s 3rP24
uL 2464-2 pair uL 2464-3 Pair
or equivalent cabla or equivalent cabla
HA2402¢68 Saction 2
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4500 INSTALLATION AND OPERATION MANUAL

2.2.4 (Cont.)
TERMINATION AND BIASING Communications termination and biassing

With an open-ended line, the end of the cable acts as a reflactor, sending what can appear to be ‘lrue’ data
signals back down the line. A receiver has no means of distinguishing between ‘true’ data and reflected data,

with the result that the ‘true’ data is corrupted.

If the line is terminated with a resistor squat in value to the characteristic impedance of the cable (120 Ghms in
this case) then the line appears to be of infinite length, so that no refleclions occur.  Unfortunately, such a
value does not give the best signal to noise ratio, so a compromise value is chosen {220 Ohms) to give the bast
perormance, both in reducing the amplitude of reflected signals, an in improving the general signal to noise
ratio,

4500 SYSTEMS

The 4500 System Commsi, Comms2 and Aux ports are terminated as shown in the figure balow. In a single
point-to-point application, it may be necassary to terminate the 4500 with a 220 Ohm resistor.  In multi-drop
applications, only the final 4500 system in each transmission line must be terminated. To terminate-more than
one 4500 in such a way, may reduce the transmitted signal levels to an unacceptable degree.

4500 System
5 Volis
4k7
RxB
Transmit lines 520R
from host
RxA
4K7
0 Volis
Multi-drop
5 Volts

oo

0 Volts .
4500 System
Figure 2.2.4b 4500 System termination and biasing
Section 2 HAZ240268

Page 2 - 30 Issue 5 Oct 90



4500 INSTALLATION AND OPERATION MANUAL

224 (Cont)
HOST COMPUTER

When not communicating, the 4500 transmit outputs go into a high impedance state, to allow multi-drop
connection. This will cause a problem if the host computer is not fitted with biasing resistors to pull these
essentially open circuit lines to their idle states as defined for the RS422 standard. If such is the case, external
biasing resistors can be fitted as shown in figure 2.2.4¢ (a) below.

With long cable runs, it may also be necessary to terminate the transmission line. Figure 2.2.4c(b) shows how
this may be achieved using external biasing resistors. Such a cireuit is far use whera tha host receiver does not
have its own internal biasing arrangements. Where the host does have ils own internal biasing, the fiiting of a
220 Ohm rasistor across the recaive inputs will terminate the line correctiy {figure 2.2.4¢(c)).

5 Volts
Host receiver
4k7
TxB
Transmit lines
IxA from 4500 -
! !4k7
0 Volts

a) Host with external bias resistors

5 Volis

Host receiver
: 470R
: TxB
Transmit lines

IxA from 4500

b) Host with external bias resistors providing termination

5 Volts
i Host receiver AK7 :
% min. TxB
220R Transmit lines
X _ from 4500
u |
4"_<7 : TxA
min.
0 Volts

¢) Host with internal bias resistors and external termination

Figure 2.2.4c Host computer termination and biasing
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EXPANSION UNIT ADDRESSING

Any expansion racks associated with the system need an address setting in order that the master unit may
communicate with them. Such addresses are set up using links on the expansion unit patch panels, as shown
in figure 2.2.4d.

Note...

As supplied, any 4500 system which incorporates expansion units will have been set-up with the correct
addresses for each expansion unit. Should the system be physically re-configured, it should be ensured that
the address for each expansion unit is unique to the new system {e.g thara is only ong unit with link one fitted;
cnly one unit with link two fitted and so on). Failure to ensure this will result in a failurs in the communications
between the mastar unit and any expansion racks with duplicate addresses.

-
i Communications infout
B {to/from master unit or
other expansion unit)
i I

gﬂ %,}i.__..-- Address links

Address 1 = Link 1
Address 2 = Link 2
Address 3 = Link 3
Address 4 = Link 4

E

Figure 2.2.4d Expansion rack patch panel
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2.2.5 FAIL-SAFE SETTINGS

Link positions are available on the analogue input boards which allow the inputs to be configured to drive the
output signal to full scale or scale zero when the input is opan circuit.

UP-SCALE SETTING: With up-scale setting, an over range reading (>=RNG) will appear as the measured value
if the sensor is open circuit.

DOWN-SCALE SETTING: With down-scale setting, an under range reading {<RNG) will appear as the
measured value if the senscr is open circuit.

NO FAIL SAFE LINK SETTING: The indicated value will float.

6-CHANNEL DC INPUT BOARD

Each channsi of tha 6-channel dc input board can be set up to provide up-scale or down scale sensor fail
detection when measuring thermo-couples, or dc input spans of lass than 1.28 Volts. (Above 1.28 volts, the a
zero reading results.) If specified at the time of order, these links will be factory set. -

This setting up consists of the positioning of a link across one of three pairs of pins, for each channel as
detailed in figure 2.2.5a.

DN

f NONE
|:§ up

o

DN
DOWN

o ,

g uP

DN

Figure 2.2.5a Fail-safe links for the 6-channel de input board
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2.2.5 (Cont.)
15-CHANNEL ANALOGUE INPUT BOARD

With the 15-channel analogue input board, all channels are set sither ta upscale, downscale ar no fail safe.
The necessary link is LK1, located as shawn in figure 2.2.5b.

Location A results in down-scale protection. Location B results in no fail-safe protection. Location C results in
up-scale protection

= =
i_-C (up-scale fimiting) -
- * — B (no tail-safe)
™ A (down-scale limiting)
F
-
I
173 oL

Figure 2.2.5b Fail-safe links for the 15-channel analogue input board.
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2.2.6 /0O BOARD FUSE LINKS

Damage will be caused to the O boards if they are connected to an incompatible SIM type, or if the correct SIM
type is used with incorrect plug-in modules. This damage consists in one of the two fuses loacted on the board

being ‘blown’.

The fuse locations are shown in the figures below, and are of the following types:
Ft 2 Amp wire-ended Part number CH450023

F2 1 Amp wire-ended Part number CH450013

8 CHANNEL ANALOGUE OUTPUT AND 15 CHANNEL DIO BOARDS

s g

Figure 2.2.6a Fuse link locations for 8-channel analogue output and 15-channel DIO boards
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2.2.6 (Cont.)

15 CHANNEL ANALOGUE INPUT

B e 200 n
B i |
g
i E
E- -
.

T

Figure 2.2.6b Fuse link locations for the 15-Channel analogue input board.
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SECTION 3 OPERATION
3.1 INTRODUCTION

Seclion 3 describes the day-io-day operation of tha 4500 system including such items as powering on, changing
the display mods, acknowledging alarms and so on.

3.2 POWER UP AND INITIALISATION

Each 4500 master and expansion unit is fitted with a power supply unit {PSU) which has an on-off switch located
on its front panel.

Note...
Where systems include expansion units, it is important to switch the expansion units on before switching
the master unit on. If this is not done, the master rack will attempt to initialise circuit boards in the
expansion racks before they have been powerad-up, with resultant alarm/error massages.

During initialisation, the display below appears. -

CHESSELL 4500 SYSTEM VN.N/LRRR
Initialising I/0 Modules......

Where N.N/LRRR gives the following information:

N.N Software version number (eg 2.2}

L System software lavel (1, 2 or 3)

RRR Oplions installed as shown in the table.
RRR | Archiving gleségbrg:ﬁg Maths pack
000 No No No
001 Na No Yes
002 No Yes No
003 No Yas Yes
004 Yes No No
005 Yes No Yes
0086 Yes Yes No
007 Yes Yes Yes

After initialisation, the 2-channel summary page, described later, appears, held at the first two configured
channels.

3.2.1 ERROR MESSAGES

INTERNAL ERRORS

If an intenal error occwrs which causes tha system to restart, the above message is replaced with an error
message, giving an arror number. The system then atternpts to initialise as normal, and the error is stored in
the system alarm ‘stack’ for subsequent interrogation via the "ack alarms’ page described later (section 3.6)

‘FATAL’ ERRCRS

If the data base caonfiguration is inconsistent with the software, either through corruption or because an incorrect
data pack has been fitted in the SBC, a 'fatal’ error is said to cccur.  The initialisation message is reptaced by an
error message indicating the type of inconsistency. This message remains at the display until the -et key is
operated, when initialisation takes place with the loss of any data that may be on the data pack. Under such
conditions, the recorder does not scan, and remains off-line until a new configuration is entered.

HA240268 Section 3
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3.3 OPERATOR INTERFACE

The operatar interface (display / keyboard) depicted below, has the following types of displays: Operator action,

Softkey menu, Summary pages (2 or 4 channel, measuring or derived) and Configuration.

The configuration

pages are fully described in Section 4 (measuring channels) and Section 6 {derived channels) if tha maths pack

option is installed.

Unless configuration is taking place (See saclion 4), tha panel will normally display one of the channel, alarm or
maths pack summary pages, (2- and 4-channel summary pages depicted below), as selected from the ‘display’
page menu described below. Operation of the clear (#) key (figure 3.3a) results in the calling of the fitst page

{also depicted below) of the top level menu to the display (ref figure 3.3b).
‘display’ page to the display.

2 channel display

4 channel display

35 WVv938.0 degC Boiler temp 1 AB
36 AB882.6 degC Boiler temp 2
35 WV938.0 degC 36 AS92.6 degC AB

38

A898.0 degC

40 #901.3 degC

The interpretation of the above displays is given later in this document.

Page
scroll =
keys

Cursor
keys

v

softkeys

Figure 3.3a Display keyboard

3.4 TOP LEVEL SOFTKEY MENU PAGE 1

Top level menu (page 1)

L}

gi

Select operation:

1,3 st /Ack

Display

More >

AB

Logging

Oparation of any softkey calls the

Menu
" seroll
m kays '
@ + Clear
o
lk, & Enter

As desctibed above, the operation of the clear key from a 2- or 4-channel summary display, calls the first page
of the top lavel softkey menu to the display, as depicted above. Top level menu page 2 is accessed by opera-
tion of the — key. Page two contains configuration items which are described in Section 4 of this manual.

Section 3
Page3-4

HA240268
Issue &5 QOct 90



4500 INSTALLATION AND OPERATION MANUAL

Top level menu page 1 : Tap level menu page 2 I Top levet menu page 3
# T Select operation; : n E = Configure uging: = } Acknowledge alarms trom:
Clear ke : ™ 7 . . : | . : : - . = ,
trom amy (# ListAcky ( Display ) ((Logging } . ‘ ( Panel ) {Terminal ) ) { +{_ System )
menu page L e e DI Rt Dl sy ; : P crnae IR R TR T R e = EESSERET BRrtraoni R EERER IR
1 |
! l
" Salact logging Conligura channals, View and
List and Activate ofi-line Viaw and
acknowiacgo al o andsolct carmo. i an coriiguraion acknowedgo e pack
channel alarms (Sao oh1 2) ?rllfn ;::g;imc; adltor 5Y5Iem alamms Hime alamme
Any softkey (Any softkey)  (Any softkey)
{ Display menu page 2 { Display menu page 3
1 : Selict display type: ! Selectmathis display
| oE B8 | o e
E { (SP variablas)ﬁ (DP yaﬁal?les ]
I |
! !
Acknow! * Display 4 3
ch:nn::";:ﬁ:s Froeze channal Fraaza one line, Display 2 cthn::mn Dispiay channel Display two single dnetfg‘i)rr;?;on
vislble on display scrolling scroll the other channels’ Information alarm page precicion variables variablo
Infermation
I | 4| ,( l ,’( I ” | /! //
Avlomatic retum Automalk: retum Automnatle retum r—-" _____ el e e e e e L -
to the previously to the praviously ta the previgusly 1
active display aclive display acive display I
— —— L — i (Anysoftkey) (Anysoftkey) (Any softkey) (Any softkey)  (Any softkey
HA240268

Issue 5 Oct 90

Reprasents an active
display type

This type of active
display appears at
completion of initialisation

Figure 3.3b Menu Organisation (sheet 1 - top level and display)
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From ‘Logging’
softkey of page
one of top level
menu (sheet 1)

L.ogging menu

~ Select-logging device:

Selact cumently
active recordar re-
direction block

Enable/disable
logging; Setup
balch no.; View
disc/lape status;
Sava/reslora config.

i l
@ny soﬁke@ @y soﬂk@
| - {

Use ‘clear’ key {#) to return to Top Level menu

Printed report menu page 2

From 'Panel’ softkey of
page two of the top
level menu {sheet 1)

On-fine configuration menu page 1 : On-line configuration menu page 2
Y T e 1
» Configure: i Canfigure:
(Channels ) (_ Alarms ). (" System Y} : ( Comms ) {(Date gtme ) :(Maths pack)
|
!
Conflgure Corfigure Conflgure serlal
channal channal alarm Cortigurs system communications Sat time and date
parametars paramelers paramaiers paramelars

I | | I I
@w soﬁk@ @ny softk@ @‘ly s.oftk@ @\ny soﬂ@ @ny soﬁkeD
1 T 1 L - |

F

Maths pack precision menu

I

_»Seleckprecision:

. Selectprinted report:

Activais printing
of raport 4

fssue 5 Oct 90

Printed report menu page 1 :

F . Tav oL l

—s  3éléct printed report: !
[ e -1~

. : 1

}_ G2 ) 2 )™

}

Aclivate printing Activaie printing Acthvate prinling
ol reporl 1 ol repor 2 of repont 3
Use 'clear’ key (#) to return 1o Logging menu
HA240268

Single precision variable (SPV) configuration menu Double precision variable (DPV) configuration menu

y [ ] I

- Setup:SP varia las: > Setup NP variables:

Gt Ggre) )

Sat up Singla Sielup Single Satup Double Sat up Double
Praclslon Preclslon Precislon Preciglon
Variabla Varlabla Varabla Varlabla
equalions amgument tablas equatlons argument tables

| |
(Any softkey)  (Any softkey) (Any soitkey)  (Any softkey)
I l - |

il -
=a -

Figure 3.3b Menu organisation {sheet 2 - logging and configuration)
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3.4.1 &LIST/ACK

Operation of the softkey immediately below this legend causes the "Alarm list and acknowledge' operator action
page to be displayed. The latest alarm in the system is brought to the display, and acknowledged at the same

tima.

163 * 1000.Deg C Boiler 17 AB
29/02/88 10:59:59 Deviation alarm

As can be seen, the display contains the following information:-

1.  Channei number {163 in the example above), measured value {1000), units and descriptor.

2. Alarm type (deviation in the above case) )

3. Date and time of the alarm’s occurrence and the alarm descriptor (see ‘Tima and date’ in Section 4 for date
format).

4, If a bell symbol in position B and the alarm descriptor field are flashing, then the alarm was previously
unacknowledged.

Operation of the page scroll key causes any previous alarms to be displayed and acknowledged, one per
keystroke. H, when acknowledged, the alarm condition is no longer valid, then the alarm is removed from the
list. If the alarm is still valid, the alarm remains in the list, but the alarm descriptor field no longer flashes.

Operation of the # key movas to the top of the list; a further operation of this key causes a return to the top lavel
menu.

3.4.2 ‘DISPLAY’ MENU
PAGE 1 (SELECT DISPLAY MODE)

Operation of the softkey immediately balow the DISPLAY legend causes the first page (Select display mods) of
the display menu to appear:

Select Display Mode: More > AB
& ack Hold Single line
& ACK - Operation of this softkey acknowledges any unacknowledged alarms associated

with the channels displayed on the previously displayed summary page. An
immediate return to the previously displayed summary page is made.

HOLD Operation of this softkey causes the channel numbers at the currently active 2- or
4-channel summary page to be 'frozen’. This is followed by an immediate return to
the previously displayed summary page. Whiist the display is hseld, the channel
numbers can be altered by moving the cursor to the required channel number and
entering the new number. to release the display, a further operation of the HOLD
softkey is required. See also 'Single line’ beiow.

Notes...

1 Display hold affects only the channel numbers. The measured values, alarm status etc. of the displayed
channel are still updated every second.

2.  Analogue and discrete output levels can be set in hold mode. This is done by moving the cursor to under
the value field and either scrolling the discrete output ‘ON’ or 'OFF', or sefting an analogue value (in
display units) using the numeric entry keys. This facility is available only if the access level is comrect, and
if the outputs have not previously been configured. In the latter case, the previous configuration takes
precedence.

{Continued)
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3.4.2 DISPLAY MENU (CONT.)

PAGE 1 (SELECT DISPLAY MQODE} (Cont.)

SINGLE LINE Similar to the operation of the HOLD sofikey, operation of this key freezes anly the
top line or the botiom line of the display. The display then retums to the previously
active summary page. Which of the two lines becomes frozen depends on the
position of the curser (top line or on the bottom line) when the ‘single line' command
is initiated,

DISPLAY MENU PAGE 2 (SELECT DISPLAY TYPE)

Operation of the — cursor key cails the second page of the display menu 1o allow seleclion of the next type of
active summary display.

Select display type: < More > AB
2 Channel 4 Channel & summary

Note...
If the maths pack option is fitted a right arrow appears to the right of the word ‘More’. Operation of the
right arrow cursor key brings the maths pack display mode selaction menu to the display.

TWO CHANNEL

35 WV838.0 degC Boiler temp 1 AB
36 A992.6 degC Boiler temp 2

Operation of the ‘2 channel’ softkey selects two-channel display mode. The two channel display (depicted
above) contains the information listed for two channels. The channels are displayed for approximately 8
seconds, before being replaced by the next pair of active channels (unless display hold is selected, when the
two channels remain displayed until released). As can be seen from the example, the channel information
displayed is:

Channel Number

Active alarm symbol
Measured value
Measured value units
Channel descriptor
Systaem status indicators

S

Operation of any softkey causes a return to the Display menu.

Section 3 HA240268
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3.4.2 DISPLAY MENU (Cont.)

ALARM INDICATORS

The alarm indicators show the latest alarm typs to have become active, and flash until acknowladged. The
symbols {up to two of which can be displayed at any one time) are depicted below, and the alarm types
representad by thesa symbols are fully explained in the alarm configuration section later in this document.

A Absolute high. |l Rate alarm negative going.
¥ Absolute low. T Rate alarm positive going.
+  Deviation. H Discrete high.

A Deviation high. L Discrete low.

v

Deviation low.

Notes..

1
2

If a displayed channel is in alarm, a double operation of the left-maost softkey will acknowledge the alarm.
if an undisplayed alarm becomes active, then «#> followad by a single operation of the # list/ack softkey
will list and acknowledge the alarm.

77?7 as the measured value, indicates a communications alarm.

> ANG or <« BNG as the measured value, indicates that the measured value lies outside the input range
configured for the input.

-NE- as the measured value indicates that the channal is not enabled.

‘emply’ as the measured valus, indicates that no 1O board is configured for the channal.

| preceding the measured value indicates that the value of a maths pack function has exceeded the
maximum displayable valus.

STATUS INDICATORS

System status indicators are used to provide assistance and warnings to the operator, They take the form of
inverse characters {black on whita) in the top right hand corner of the display, represented by the characters ‘AR’
in the example above. The indicators and their interpretations are as follows:

POSITION A

A This character indicates that a maths pack run-time error has occurred. The maths pack alarm
acknowledge page can be used to view and acknowladge these errors.

E This characler appears whenever an item of configuration has been changed, and the ENTER key has to
be operated in order to save this in the unit’s memory. It should be noted that it is not necessary to use
this key after each item has been changed, but only after a complete page or channel or alarm
conliguration has been set up. Calling a new page, operating a softkey or changing channel number
before entering the new data, will cause the new data to be lost.

H Reminds the operator that 'page hold’ is in operation.

I This character indicates that a system fault has occurred. The ‘SYSTEM ALARM ACKNOWLEDGE
display page can be used to acknowledge the alarm, and to indicate any alarms currently active.

S Reminds the operator that the display is in single line mode.

Note...

The indicators have priorities as follows {starting with the highest): 1, A, E, Hor 8. (H and S cannot

occur fogether)

HA240268 Section 3
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3.4.2 DISPLAY MENU (Cont.)
STATUS INDICATORS (Cont.)

POSITION B
The character which can appear at position B is a bell symbaol to warn of a channel alarm.  If the symbol is
flashing, the alarm to which it relates has not been acknowledged; if it is steady, then the alarm has been

acknowledged.

4 CHANNEL

35 WV938.0 degC 36 A992.6 degC aB
38 A898.9 degC 40 £901.3 degC

Operation of the ‘4 channel softkey selects four-channel dispiay mode. The four channel display contains the
information listed for four channels. The channels are displayed for approximately 8 seconds, before being
replaced by the next set of active channels {unless display hold is selected, when the channels remain displayed
until released). As can be seen from the example, the channel information displayed is:

Channel Number

Active alarm symbol
Measured value
Measured valus units
System status indicators

oA~ wp -

Operation of any softkey causes a return to the Display menu.

The active alarm symbols, status indicators and alarm acknowiedgement techniques are as described for the
2-channel display.

& SUMMARY

Operation of this softkey calls the first (most recent) of the alarm ‘history’ pages to the display. The display
shows the latest (up to) fifteen active alarms. Alarms occurring prior to this can be accessed, one page at a
time, by operation of the page scroll key. The alarms are identified by channel and type symbol {see 2-channel
display, above). Operation of any softkey causes a return to the Display menu.

The active alarm symbols, status indicators and alarm acknowledgement techniques are as described for the
2-channel display.
DISPLAY MENU PAGE 3 (SELECT MATHS DISPLAY)

This page is valid only when the maths pack option is fitted. A full description is to be found in Section 6 of this
manual.

Section 3 HA240268
Page 3-12 Issue 5 Oct 90



4500 INSTALLATION AND OPERATION MANUAL

3.4.3 LOGGING SOFTKEY MENU

This menu appears when the ‘Logging’ softkey is operated in the top level menu.

Select Logging device: AB
Printer Recorder Mass store

PRINTER

Selaction of the ‘Printer’ softkey calls the first page of the PRINTER menu to the display:

Select Printed Reporti: More > AB
1 2 3

Selection of 1, 2, 3 or (by using the — key) 4, causes that report to be printed. The report consists of various
1*O channels and their current measured values as depicted below. The channels can be allocated to one or
more reponts as a part of each relevant channel's configuration. The start time and periodicity of each report are
set up as a part of the system configuration. Refer to the Section 4 of this manual for full details.

Note...
As well as being printed on demand {via the above page), reports can be printed as alarm ‘jobs’ (set up in
alarm configuration), or using a digital input channel as a trigger (set up in System configuration).

Operation of the <#> key causes a raturn to the top level menu.

A typical report is as follows:-

REPORT No. 1 14:36:52 THUO 22-DEC-1588

158.0 Deg C

e

001 Boiler Temp No.l

002 Boiler Temp No2 : 158.0 Deg C
003 Drain Valve Temp 1 : 158.1 Deg C
D06 Drain valve Temp 2 : 158.1 Deg C
RECORDER

There are eight ‘blocks’ to which 4500 series channels can be allocated, in order to re-direct them to input
channels of up to eight 4000 series recorders. Selection of the RECORDER softkey allows selection of that
block which is to be active. Section 6.2 of this manual gives full details of the Distributed Recording option.

Recorder redirection - AB
Select block: NNNNNN Active Block: MMM

NNNNNN The current recorder redirection block, scrollable through 1 to 8 and REMOTE.

MMM Indicates the block switched when REMOTE is selected. The active block field
appears only when REMOTE is selected.

Operation of the «#> key, causes a return to the top level menu,

The following display appears if the RECORDER softkey is operated with the option not installed.

Option not installed AB
~Press a key to continue

HA240268 Section 3
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3.43 LOGGING SOFTKEY MENU (Cont.)
MASS STORE

It the option is installed, the mass store menu item allows archiving and retrieving of data to and from mass
storage media such as floppy discs, tapes ete. For full details, refer to section 6.4 of this manual.

PAGE1
Logging —man:0FF ext: OFF Format NUM AB
Batch Number: NNNNHNNNN Autc inc: OFF
Logging man:OFF Disables log initiation by DIO channel.
man:ON  DIO channel fog initiation is enabled.
exttOFF  Remote DIO channel currently switched off (not configurable)
axt.CN Remote DIO channel currently active (not configurable)
Format NUM, TEXT, DATE or TIME selectable as Batch number type.
Batch Number TEXT Aliows text entry of batch number
NUM Allows entry of numaric batch number
DATE/TIME Not configurable.
Auto inc With NUM format only, batch number can be selected to increase by one each time
alog is initiated.
PAGE 2
Drive:0 Bytes Free: nnnnnnn Status:0K AB
Press ENTER for directory
Drive 0 (non configurable for single drives) or 1 {for dual drives only)
Byles Free Gives the available space on the disc in the selscted drive.
Status Gives status of the currant operation. See section 6.4 for further details.

OCperation of the ENTER key (whilst logging is not in progress) calls the first directory display pagse.

Drive:0 Bytes Free: nnnnnnn Status:0K AB
Batchl00 Batechl0l Batchl02 Batchl03

PAGE 3

Configuration File: FFFFFFFF.CFG AB
Select: Save Restore

Operation of the Save and Restore key will write or read (respectively) the file name which appears at the top line
of the display to (from} the mass storage medium. This page is used only for configuration files.

Operation of the <#: key causes a return to the top level menu,

If the mass store facility is not installed the 'Cption not installed’ message (depicted above) appears when the
scftkey is operated.

3.5 TOP LEVEL MENU PAGE 2

This display page is called using the — key from Top Level Menu Page 1, and is used to select whether the
system is to be configured on-line, by means of the Cperator interface (display/keyboard), or off-line, by means
of aterminal. Full details of the configuration of the system are given in section 4 of this manual.

Configure using: < More > AB
Panel Terminal

Use of the €~ or — key calls Top Level Menu Page 1 or 3 respectively.

Section 3 HA240268
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3.6 TOP LEVEL MENU PAGE 3

This {final) top level menu page is used to acknowledga Sysiem Alarms and / dr Maths Pack Afarms. The
display page is called using the —> key from the Top Level Menu Page 2.

Ack. alarms from: < More AB
System Maths pack

SYSTEM

Operation of the softkey calls the Systern Alarm Acknowledge action page to the display. |If there are no system
alarms, then a message ‘No more alarms' is displayed. If one or more system alarms is prasent then the oldest
non-acknowledged alarm will be presented at the display.

Sys alarm type: ttt dd-mm-yy hh:mm:ss I
Nnnnnnnnnannnanonninnannnnoninnnninonnnnnn

Where:

itt System alarm code (see table 3.6)

dd-mm-yy Date of alarm

hh:mm:ss Time of alarm

Nnn—-nnn Text describing the nature of the alarm (see table 3.6}

Operation of the page scroll key causes the system alarm history to be scrolled through, one per key-stroke.

Operation of the <ENTER> key whilst one of the alarms is displayed will cause that alarm to be acknowledged (if
access level =3)

Operation of any softkey or the # key causes a return to the Top Level Menu Page 1.

If one or more system atarms keeps occurring, a note should be made of the alarm type number, and the local
Servica Engineer should be contacted.

MATHS PACK

Similar in operation to the System Alarm page described above, this page indicates that maths pack run-time
errors have occurred, as described in Section 6 of this manual.

Maths err type: ttt dd-mm-yy hh:mm:ss A
Nnnnonnnnnonnnnnnonnononnnannnononnnnnnnn

Where:

it Maths error code

dd-mm-yy Date of alarm

hh:mm:ss Time of alarm

Nnn-nnn Text describing the nature of the error

HA240268 Section 3
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3.6 (Cont.)

1. SYSTEM ALARM MESSAGE OVERFLOW.  Multiple system alarms have occurred and the message
queus has over flowed.

2. ENTIRE CONFIGURATION LOST. All configurable parameters have been lost and the system has been
configured to a default state.

3. 4001 REDIRECTION LOST. The distributed recerding redirection parameters have been lost. No data
will be directed to 4001 recorders.

4. CHANNEL NNN CONFIGURATION LOST. The channel parameters for channel NNN have been lost.
The channel has been initialised to a default state.

5. CHANNEL NNN ALARM CONFIGURATION LOST. The alarm parameters for channel NNN have been
lost. No alarms are configured for channel NNN.

6. SYSTEM CONFIGURATION LOST. The system configuration parameters have been lost, and the
system has been initialised to a default state.

8. MATHS PACK SPV ARGUMENT TABLE NNN LOST. The single precision argument table NNN associ-
ated with the maths pack has been lest and has been initialised empty.

10. MATHS PACK DPV ARGUMENT TABLE NNN LOST. The double precision argument table NNN
associated with the maths pack has been lost and has been initialised empty.

12. MATHS PACK SPV NNN CONFIGURATION LOST. The Single precision variable argument parameters
are lost and have been inftialised to a default state.

13. MATHS PACK DPV NNN CONFIGURATION LOST. The Double precision variable argument parameters
are lost and have been initialised to a default state.

20. YEARLOST: RESET TO NNNN. The calendar year has been reset to NNNN

31. BATTERY LOW. The single board computer (SBC) battery is approaching exhaustion and should be
replaced. Fallure to replace the battery will cause loss of real-time clock. Totalisers will be reset if power
is removad.

35. 4001 COMMS ERROR RECORDER N, CHANNEL NN. Indicates that channel NN of recorder N cannot
be communicated with. This error can appear only if the distributed recording option is fitted.

36. 4001 COMMS ERROR RECORDER N. This indicates that the 4500 system cannot communicate with
any channel of recarder N. This error can appear only if the distributed racording option is fitted.

37 HReserved

38 Heserved

39 Heserved

40 451X DISC HAS LESS THAN 100K FREE. Less than 100kB of usable spacs left on disc.

41 451X DISC FULL

451X DISC DRIVE NOT READY

451X COMMUNICATION ALARM

451X FILE ALLOCATION EXCEEDED. Maximum number of files for the disc has been exceeded.

451X BATCH NUMBER ALREADY EXISTS. File will be saved to default file.

46 451X CONFIGURATION SAVE FAIL

47 451X CONFIGURATION RESTORE FAIL.

48  Reserved

48  Resserved

Other errar codes {50 ta 89) are internal arrars which appear only for the information of the manufacturer.

GREER

Tabie 3.6 System Alarm Code Interpretation
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SECTION 4 CONFIGURATION

4.1 INTRODUCTION

Configuration of the 4500 is carried out in & number of stages (e.g. System, Channel, Alarm etc.}, either
‘on-line’ {using the display/keyboard depicted below) or ‘ofi-line’ {using an external terminal or computer). The
configuration is held in an Electrically Erasable Programmable Read Only Memory (EEPROM) data-pack located
on the Single Board Computer in the Master Unit.

4.1.1 ON-LINE CONFIGURATION

‘On-line configuration’ means that the system is programmed (using the keyboard / display unit depicted halow),
whilst it is stilf scanning and acquiring data. Care should be taken that invalid conditions do not arise as a rasult.
Generally, on-line configuration is used to make minor modifications 1o the system set-up.

4.1.2 OFF-LINE CONFIGURATION

'Ofi-line configuration' means that configuration is carried out {using a separate terminal or personal computer)},
whilst the system is not scanning, and thus, not monitoring the plant. Ofi-line configuration is normally used to
do the initial programming of the system, with any minor modifications being made on-line. Ii an IBM® PC (or
compatible) is used, running the Terminal Emulation Package (available from the manufacturer), the final
configuration can be stored on the computer's mass storage medium {disc), both for security, and for use in
configuring other 4500 systems.

Off-line configuration is available only to operators with access level 3 password (ses balow).

Page gH

scroll =

keys E

Cursor _— =

keys now F o A ] 5T Hh: Enter

\ ; )
\V4
softkeys

Figure 4.1a Display keyboard

4.2 ACCESS TO CONFIGURATION

4.2.1 LEVELS OF ACCESS

For reasons of security, three levels of access (1, 2 and 3) are built into the system. This allows operators with
differing levels of responsibility to gain access to different sections of the configuration, by entering the appropri-
ate password. Accaess level 3 is the highest level; level one is the lowest, accessible by any operator,

HA240268 Section 4
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4,21 LEVELS OF ACCESS (Cont.)

PASSWORDS

The system powers-up in access level 1. In order 1o gain access to higher levels, a ‘password’ of up to 6
numeric characters has to be entered by the operator in the first of the System configuration pages (described
below). Once access has been gained to level three, new passwords can be entered for level iwo and level
three access, although it should be noted that operators with level three access have automatic access to level
two without having to enter a separaie password.

As shipped, 4500 systems have '123456' as a password for both level 2 and level 3 access. As stated above,
new passwords can be entered for {evel two and level three access. Should these passwords be lost or
forgotien, the manufacturer can provide a global password based on the system time and date which is valid for
approximately one hour. This allows access to lavel three, where the current passwords can be determined
and, if required, changed.

LEVEL 3

This is the highest lave! of access, allowing all configurable parameters to be accessed and changed at will.

The system configuration pages {described below)} are accessible only at level 3. Once this access level is
gained, the operator remains at level three until either he changas the access level, or until the system is
powared off, and then on again.

Level 3 access allows the parameters listed in table 4.2.1 to be defined as bsing accessible either to operators
with level twofthree access only, or to all operators (l.e. level 1 access). Parameters not listed can be
accessed only by level three operators.

Qutput variable
Alarm anable
Channel out limits
Channal descripiors
Alarm set-up

Alarm routing
Report and logging
Channel VO set-up
9 Channeal function

i0 Channel display

11 Channel re-direction
i2 Digital channel tags.

@~ 0 WA -

Table 4,2.1 Definable access level parameters

Note...
In order to use the off-line configuration editor it s first necessary to enter access level three.
LEVELS 1 AND 2
Those parametars which are to be available at levels 1 and 2 are defined as a part of the system configuration
described below. Level three access allows a password 1o be set for level two. Additionally, level three access

allows the parameters listed in table 4.2.1 to be assigned level one or level two access.

No password is required for level 1 access.
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4.2.2 DISPLAY/KEYBOARD SOFTKEY MENUS

The term softkey is used to describe a key which does not have a fixed function. The functions of the three
softkeys (figure 4.1a) on the 4500 display/keyboard are defined by the legend appearing immediately above
them in the display.

During normal operation a summary page is displayed, giving channel or alarm details according 1o the mode
selected (rei. operation section above). Access to the configuration pages from the summary pages Is by
operation of the # key, which brings the first page of the 1op level softkey menu to the display. As shown, this
contains the items: 'Alarm list/acknowledge’, '‘Display’ and ‘Logging’. These items are fully described in the
Operation section above.

Top level menu (page 1) Select operation: More > AB
&List/Ack Display Logging

Operation of the — key causes the second page of the top level menu to be displayed. This page contains two
softkey choices: Configure using Panel, and Configure using Terminal, For details of contiguration using a
terminal, refer to the Off-Line Configuration Editor section (below} of this manual. -

Top level menu {page 2) Configure using: < More > AB
Panel Terminal

As described in Section 3 above, a furiher operation of the — arrow calls Top Level Menu page 3 (System
alarm and maths pack error page) to the display.

CONFIGURATION MENUS

As shown in fig 4.1b, operation of the '‘Pansl' softkey calls the first page of the configuration menu to the
display. This offers the softkey choices: ‘Channels’, 'Alarms’ and ‘System’.

Confiqure: Mare > AB
Channels Alarms System

Operation of the — key causes the second page of the menu to be displayed. This page contains the softkey
choices: ‘Comm(unication)s’, ‘Date and time' and 'Maths pack’ (If the maths pack softkey is operated when the
option is not fitted, a message "not installed” is displayed.)

Configure: More > AB
Comms Date & Time Maths pack

Operation of the — key causes ths third page of the menu to be displayed. This page contains the softkey
choice: ‘Calibrate’.

Configure: < More AB
Calibrate

The selection of one of these configuration items, by operating its associated softkey, causes the first
configuration page for that item to be called to the display. Each configuration page is desctibed below, in the
case of the Maths Pack, in Section 6.

HA240268 Saction 4
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4.3 ON-LINE CONFIGURATION

Once the first configuration page has been accessed, the cursor and menu scroll keys (figure 4.1a) are used to
modify the configuration as required. Once the parameters have been updated, the ENTER key is operated to
sava the new configuration. A letier 'E' appears in the top right-hand corner of the display to remind the operator
that it is necessary to operate the ENTER key before |eaving the current configuration set-up if the new informa-
lion is to be saved. (If the key is not operated the new items of configuration are lost.) Operation of the clear
(#) key clears incorrect entriss. Operation of the page scroll keys calls the next {or previous) page.

For channel and alarm pages, al pages associated with one channel can be updated before operation of the
ENTER key. Other types of page require that the ENTER key be cperated befora the subsequent page is
solected in order to save the data.

For all channel and alarm pages, the upper line of the display is arranged in a fixed format, showing the current,
continuously-updated, measured value (with enginearing units) of the associated channel, along with the
relevant channal descriptor.  Changes to the configuration of these items are reflacted immediately in the top
line of the display.

DATA ENTRY

A configurable parameter either requires a numeric value to be entered via the keyboard, or it has a number of
fixed values, one of which has to be selected. In the latter case, the initial display will show the current valus for
the parameter. By placing the cursor below this value, each of the available fixed values can be called 1o the
display, one after the other, using the menu scroll keys (fig. 4.1a). This process is called ‘scrolling” and the
available values for the parameter are called ‘menu items’.

For example, the complete menu of Baud rate values is as follows: 75, 110, 134.5, 150, 300, 600, 1200,
2000, 2400, 4800, 1800, 9600, 19,200. Each of these items is displayed in turn when the relevant menu
scroll key is operated. Thus, were the current rate 1200, and the required rate 9600, 1200 would appear
when the display page was first called, and the down key would have to be operated five times to cause 9600 to
appear. Operation of the ENTER key would then save 9600 as the new Baud rate.

TEXT ENTRY

When a text field is selected, the initial character of the string flashes. Use of the menu scroll key will allow this
character to be selected from the available range depicted below. Once the corract letter, number or symbol is
displayed, the next character in the string is selected by means of the — key, and the menu scrolled to bring
the required character to the display. This process continues until the correct text string for the displayed units
has been set up.

Should it be required to repeat a character (such as a blank space), then operation of the decimal peint key at
the next character position will cause the previous character to be repeated. This feature can be used to spesd
up the entry of some text strings, even if a character is not to be repeated. For example, if the text string
being entared has the letters ' 's' next to one another, then, once the 'r has been selected at its correct
position in the text string, and the cursor subsequently placed at the 's' position, the decimal key could be used
to bring 'r’ to the display, and it would then need only ane menu cursor keystroke to change this to an 's’.

Operation of the decimal point at the first character position will cause the last edited text string to be copied into
the current text fisld. This feature is used, for example, where a large number of channsis have the same
engineering units.

The symbols below are available by use of the menu scroll key. The characters are shown in white on black as
they appear on the display screen. The charactar inmediately following the tilde {~) represents a blank space.

UVWXYZ[\]A_‘abcdefghijkimnopqrstuvwxyz {|}~[]'"#$%
&' ()k+.,-./0123456789:;<=>7@ABCDEFGHIJKLMNOPQRST

Section 4 HA240z68
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4.3 (Cont.)
QPERATION OF THE CLEAR (#) KEY

The # key operates in the following ways:
i. Once an entry field has been selected for edit, the # key can be used to clear the current value in that

field.

2. I anincorrect entry has been made to a display field, operation of the # key restores the criginal value.

3.  In any configuration display page in which the channel number appears, the operation of the # key will
return the cursar 1o the channel number field from any other field on the page.

4, In any other case, operation of the # key results in a return to the top level menu

Note...
Under any circumstances, a maximum of four successive operations of the # key will cause a return to the
top level menu.

The remainder of section 4 is made up of a list of configuration pages, the parameters which they hold, and the
menus for each parameter. -

HAR40268 Section 4
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4.3.1 SYSTEM CONFIGURATION

Saction 4
Page 4 - 14

SYSTEM
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rack types
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Enter
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Figure 4.3.1 System configuration diagram

fitted with the Archiving option.
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4.3.1 SYSTEM CONFIGURATION (Cont.)

The first system configuration page is the ‘access level' pags depicted below. Use of the menu scroll keys {up
and down arrows) or the numeric keys allows the access level (1, 2 or 3) to be selecied. Once the required lavel
is displayed, the ENTER key is used to confirm the level.

if the level requested is lower than the current value, no password is required. If the level required is higher
than that currently in force, a password is requested. When dispatched from the factory, the level three
password Is set 1o 123456, Entry of this number will allow access to the remainder of the system configuration
pages, including that which enables new level 2 and 3 passwords to be entered.

Current access level : N
Required Access Level :

Current access level : N

Please enter passaword :

Note...
The remaining system configuration pages can be accessed only at level 3,

Entry of the correct password causes the display fo return to the access level page, where the correct access
level is now shown. Use of the page scroll down key calls the next system eonfiguration page.

PRINT REPCRT SCHEDULING PAGE

Schedule print report N Trigger DDD
Start time: $0:00 Repeat period: 0:00

This page allows the scheduling of reports 1 to 4, and the entry of a digital input channel to act as a report
generation trigger, (For a description of the report facility, reference should be made to section 3 of this
document.)

Report Number: Use menu scroll keys or numeric entty keys to enter a number from 1 to 4.

Trigger Use numeric entry keys to enter a Digital input channel number for use for report
initiation,

Start time: Menu scroll or numeric keys are used to select the hours (0 to 23) and minutes (0 to
59) at which the selected report is to be printed the first time.

Repeat period: The repeat period is entered in the same way as the start time, and represents the

time, in hours and minutes, betwesn succaessive outputs of the selected reports.

Once the report number and times have been set up, the ENTER key musi be used to save the new values.
The next page is called by operating the page scroll down key.

1The start time is automatically updated to the next report print time each time a report is printed.  The start time is incremented by
the repeat period.
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4.3.1 SYSTEM CONFIGURATION (Cont.)
RACK TYPE PAGE

This page is used to define the maximum number of IYO boards which can physically be fitted in the type of
unit{s) supplied (i.e. 19 inch rack, portable, bench).

S8C level 1 page

Rack type {slots/rack})- master : NN AB

NN The number of /O board slots available in the master rack. Scrollable choices are
7 {portable and bench-mounting units) and 11 {19 inch rack unit).

Note...

Changing the rack type 1o one with fewer slots, causes the loss of the data relating to the configuration of
slots no longer avallable. -

SBC levels »1 page

Rack type ({slots/rack)— master : NN AB
Expl: M Exp2: M Exp3: M Expd: M

NN The number of O board slots available in the master rack. Scrollable choices are
7 {portable and bench-mounting units) and 11 {19 inch rack unit).
M The number of IO beard slots available in each expansion rack. Scrollable choices

are 8 (portable and banch-mounting units) and 12 {19 inch rack unit)

Note...
Changing the rack type to one with fewer slots, causes the loss of the data relating to the configuration of
slots no longer available. ‘
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4.3.1 SYSTEM CONFIGURATION (Cont.)
MASTER RACK CONFIGURATION PAGE

Note...
if the display language is to be changed, it is recommended that this is done {see DISPLAY LANGUAGE,
BUZZER AND GLOBAL ALARMS ACTION PAGE description balow) before the master and expansion unit
rack configuration is carried out.

Master rack slet configquration - AB
Slot 1:15 CH ISOLATED ANALOG INPUT

This page is used to inform the system which type of /0 board is fitted in each slot of the master rack. Slot1 is
the right-most board location (viewed from the front of the rack); Slot 13 {the left-most, viewed from the front) is
occupied by the power supply unit, and slot 12 by the single board computer (SBC) board.

CAUTION

THE HARDWARE CONFIGURATION IS USED TO DEFINE TO THE 4500 SYSTEM WHICH CARDS ARE
FITTED IN THE MASTER RACK AND IN ANY EXPANSION RACKS FITTED. NO CHECKS ARE CARRIED
OUT BY THE SYSTEM TO DETERMINE THAT THE CORRECT BOARD TYPES ARE PRESENT IN THE
SPECIFIED SLOTS. BEFORE THE 4500 SYSTEM IS PLACED ON-LINE, [T MUST BE ENSURED THAT THE
CORRECT BOARD TYPES ARE INSERTED IN THE RACKS' SLOTS, AND THAT ALL RELEVANT SIM
LINKS HAVE BEEN FITTED OR REMOVED AS APPROPRIATE. FAILURE TO ENSURE THIS WILL
RESULT IN DAMAGE BEING CAUSED TO THE 4500 OR TO THE EQUIPMENT TO WHICH IT IS
CONNECTED, AS WELL AS GENERATING COMMUNICATIONS ALARMS FOR ANY ENABLED
CHANNELS.

Slot: The menu scroll or numeric entry keys are used to select a slot for set up. For the
master rack, siots 1to 11 may be selected. As each slot is selected, the board
type currently associated with the slot is displayed. {In the example above, slot 1
is fitted with a 15 channel isolated input board).
Board type: The allocation of 2 board type 1o a slot is done by using the menu scroll keys on the
‘board type’ field of the display. The menu items are:
Empty
6 channel isolated analogue input
6 channel RTD analogue input
15 channel isolated analogue input
15 channel non-isolated analogue input
8 channel analogue output
15 channel digital IO
8 channel relay
4 channel relay
15 channel pseudo analogue input
15 channei pseudo analogue output
15 channel pseudo digital /O board

Notes...

1. When changing the board allocation it must be ensured that the correct types of SIM are fitled at the rear of
the rack and that the relevant internal connections have been made in the SIM (See saction 2).

2. Al smpty slols must be set to 'Empty’.

3. The board-type legends appearing on the display are abbreviated, and thus may not be identical with the
board types listed above.

4.  Refer to the maths pack description in Section 6 of this manual for applications of pseudo /O boards.

Once the siots have been set up, the ENTER key must be used to save the new values. The next page (called
by operating the page scroll down key) is either the 'Expansion rack configuration' page (only with SBC levels
>1) or the ‘Display language, Buzzer and global alarms action page (if the SBC lavel =1).
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4500 INSTALLATION AND OPERATION MANUAL

4.3.1 SYSTEM CONFIGURATION (Cont.)
EXPANSION RACK CONFIGURATION PAGE

Note...
If the display language is to be changed, It Is recommended that this Is done (sea DISPLAY
LANGUAGE, BUZZER AND GLOBAL ALARMS ACTION PAGE description below) before the rack

configuration Is carried out.

Expansion rack:N slot configuration:
Slot 1:15 CH ISOLATED ANALOG INPUT

This page is used lo set up the board allocation for any expansion racks associated with the system. The page
does not appear if SBC level 1 is installed.

The setting up of the slots is carried out in the same way as described for the master rack, above, except that
a) the expansion rack number {N in the above example) has to be entared, and

b}  the slot number range is 1 to 12, since there is no single-board computer in an expansion rack.

Once the slots have been set up, the ENTER key must be used to save the new values. The next page is
called by operating the page scroll down key.

DISPLAY LANGUAGE, BUZZER AND GLOBAL ALARMS ACTION PAGE

This page is used to configure the following items:

a)  Thelanguage in which the display pages appears.

b)  Whether the keyboard aural cue {buzzer) used to confirm keystrokes, is on or off.
¢}  Aninput channel number to be used to acknowladge global alarms.

d)  The actions to be taken in the event of a global alarm bsing triggered.

Note...

The change in display language takes place as soon as the ENTER key is operatad. Some default
text strings (associated with channal and alarm descriptors} are initialised only when the
corresponding /O board is configured in the rack configuration pages {described above). Thus, the
string language changes only i the relevant VO boards are removed from and then re-installed in the
rack configuration (resulting in the loss of channel and alarm etc. configuration). For this reason it is
recommended that the ianguage change is implemented before the master and expansion rack slot
configuration.

Lang:ENGLISH Beep:ON_ G# ack i/p:MMM &AB
G# outputs— latched:NNN unlatched:PPP

Lang ’ The language in which the display is 1o appear. Scrollable choices are ENGLISH,
FRENCH, GERMAN and iTALIAN.

Beep The menu scroll keys are used to toggle the buzzer ON or OFF.

MMM The digital /O channel to be used to acknowledge global alarms, A logic high at
the input causes any global alarms to be acknowledged.

NNN The channel number to become latched active when the global alarm is triggered.

This output remalns active until cancelled by acknowledgement. The channel
nurmber can be incremented or decremented using the menu scroll keys, or it can
be entered by use of the numeric keys. The range of valid channei numbers is 1 to
885, depending on the system.

PPP As above, but the output remains active only until the alarm{s) causing the global
alarm, cease to be active.

The operation of global alarms is more fully described in the alarms configuration section, later in this document.
Once the configurable items on this display page have been set-up, tha ENTER key must be used to save their

new values. The next page is called by operaling the page scroll down key.
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4500 INSTALLATION AND OPERATION MANUAL

4.3.1 SYSTEM CONFIGURATION (Cont.)

MASS STORAGE CONFIGURATION PAGE

This page is used lo set logging intervals, and logging criteria for channels which are to be logged to a mass
storage medium. For full details of the Archiving option, refer to Section 6.4 of this manual.

Logging Enable ch

Alarm log

Interval N

PP

DAYS

Desc

Units

HA240268
issue 5 Oct 90

Logging Enable ch:nnn Alarm log: OFF AB
Interval N: pp DAYS Desc: ON Units: ON

A digital input or digital output channel is entered in this fisld. This channsl is used
to enable or 1o disable the logging of all channals that are configured to do so. If
the facility is not required, then the default channel number of 000 is entered.

It should be noted that the 'Logging-man’ parameter on Mass Storage Configuration
page 1 {described below) can be used to override this DIO channel and disable
logging. It should also be noted that the channel configuration page (below) allows
a separate DIO channel to be defined to disable the logging of the relévant channsl
individually.

Scroliable between OFF and ON. When ON, channsls which are configured 1o log
under any one or more logging criteria, are also logged at alarm ON, alarm OFF
and at alarm acknowladge, providing that logging is not inhibited either globally, or
individually, and that the relevant channel log interval is not set to 'Disabled'.
When Alarm log Is set to OFF, channels are not logged as a result of an alarm
becoming active, becoming inactive or being acknowledged.

N is scrollable through 1 to 6, allowing up to six time periods to be defined for
interval lagging. The interval timer controlling this period is not reset by a changs in
value. For this reason, the remaining period of the previous valus has to complele
before the new value becomes operative. In order to force the new value to
become aclive, fogging should be turned off, then on again.

pp can be scrolled, or entared numerically between 00 and 99. A time period of
say, 1 112 hours, is easily set up by entering 80 in this field, and setting the following
field to '"MINS'. Entering a value of zero in this field implies no time interval for this
period, and this is displayed as OFF in the channel page scroll menu described
below.

Scrollable through SECS, MINS, HRS and DAYS.

Scrollable belween ON and OFF  Setting this field to ON, causes the channel or
alarm descriptor, for the channel, to be logged whenever the channel or alarm is
logged. Setfting this field to OFF, disables the logging of the descriptor(s).

Scrollable betwaen OFF and ON. Setting this field to ON, causes the Engineering
units descriptor string for the channel to be logged, whenever the channel is logged.
Setting this fiald to OFF disables the logging of the units string
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4500 INSTALLATION AND OPERATION MANUAL

4.3.1 SYSTEM CONFIGURATION (Cont.)

DISTRIBUTED RECORDING REMOTE FUNCTION PAGE

This page is used to configurs the remots functions (controlled by DIO inputs) of the distributed recording option.
Section & outlines these functions in detail. 1his page appears only if the Distributed Recording option is fitted.

Block switching i/o-block:QFF ch:123 AB
Recorder print control:OFF Fail o/p:CFF

Block switching i/o block  This item can be scrolled between 1 and 8 or to OFF. This allows a particular DIO
channel {defined in the next field) to be associated with a particular block. Thus,
when redirection is set to Remote, and the defined channel becomes active, the
block associated with this DIO channel is swilched 1o the recorder.

See Section 6.2.2 for full details of priorities etc.

ch:123 This is the DIO channel {123 in this example) which is to control the block defined in
the previous field.

Recorder print control Scrollable to ON or OFF. When OFF, the function is disabled. When ON, the
recorder will stop recording if there is no active block switched to it. This can avoid
unnecessary use of chart paper and print ribbon.

Fail o/p Scrollabie to ON or OFF. When OFF, the function is disabled. When on, if all the
4001 recorder(s) are configured appropriately, as described in section 6, one or
more the 4001s will activate an alarm if the 4500 fails.

Notes...

1. This function requires that all 4001 recorders to be used are fitted with the maths pack option at either level
2or3.

2. DIO channels are active low.

SYSTEM / MATHS ALARM DIGITAL OUTPUT PAGE

This page allows digital output channels to be defined for:
1. Maths pack global alarm

2.  System global alarm”

3.  Individual system alarms

Math#:124 Sys — G#:125 #No:006 Ch:1l26 AR
System configuration lost

Math#s:124 Allows an output channel (124 in the above example) to be defined for a global
maths pack alarm. LE. This channel Is active when any maths pack alarm is active.
The channel number can be entered using the numeric entry keys or by scroliing.

G#:125 Allows an output channel (125 in the above example} to be defined for a global
system alarm. LE. This channel is active when any system alarm is active. The
channel number can be entered using the numeric entry keys or by scrolling.

#No:006 Allows the system alarms {006 in this case) to be scrolled through, so an output
channel can be assigned to one or more of them (in the next field). Whilst scrolling
this field, the bottom line of the display shows the relevant system alarm descriptor
(see table 3.6), with any numeric values shown as zeros.

{Continued)
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4500 INSTALLATION AND OPERATION MANUAL

SYSTEM CONFIGURATION (Cont.)

SYSTEM / MATHS ALARM DIGITAL OUTPUT PAGE (Cont.)

Ch:128 Allows an output channel {126 in this example) tc be defined for the systam alarm
' selected in the previous field (006 in this example). The channel number can be
entered using the numeric entry keys or by scrolling.

The same channel number can be used for any number of system alarms.
Notes...
1.  In any of the above channel entries, should the channel number not be associated with a digital or pseudo
digital /O board, then an error message will be displayed.

2. The above channels can be inputs if the associated board is a Pseudo KO type.

Once all the reguired systerm alarm outputs have been set up, the ENTER key must be used to save the new
mode. The next page is called by operating the page scrofl down key.

DISPLAY MODE PAGE

Select mode of display operation — AB
SHOW ONLY ALTERABLE FIELDS

This page allows a level 3 operator to select whether:

a}  Only those fields within channel and alarm pages that can be configured at a given access level, appear at
that access level,

b}  Allfields are displayed at all access levels, although not all may be altersd.

ONLY ALTERABLE The menu scroll keys are used to toggle between: 'SHOW ONLY ALTERABLE
FIELDS', and: '‘SHOW ALL INFORMATION FIELDS'.

Once the requirad modse has been selected, the ENTER key must be used to save the new mode. The next
page is called by operating the page scroll down key.
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4500 INSTALLATION AND OPERATION MANUAL

4.3.1 SYSTEM CONF!IGURATION (Cont.)

PARAMETER ACCESS PAGE

Channel/alarm parameter access config AB
Field: OUTPUT VARIABLE FIELD Level N

This page is used to define the minimum access levels required in order to change the parameters.

Field:

This area of the display shows the parameter whose access level is to be defined. The
menu scroll keys are used to scroll the items listed below onto the display. (Note...Some
display legends might be abbreviated and in such cases, they will not match exactly the

items in the list below.)
Output variable.

Alarm enable
Channel output limits

Channel descriptor
Alarm set-up

Alarm routing
Report

Channel VO set-up
Channel function
Channe! display
Channel re-direction
Digital channeltag

Pravents leval 1 operator setting AO channel value in two-
and four-channel displays.

Locks ‘alarm enable page’ (alarm configuration).

Locks ‘'analogua output limits' page (AQ channel
configuration). -

Locks 'new descriptor’ pagse (channs! configuration}.

Locks ‘alarm setpoint’ page (alarm coniiguration).

Locks ‘alarm output’ page {(alarm configuration).

Locks ‘report’ page (channel canfiguration).

Lacks ‘input’' page (channel configuration).

Locks ‘function’ page (Al channal contfiguration)

Locks ‘filter and scale’ pagse (Al channel configuration).
Locks ‘re-direction’ pages (Al channel configuration).
Locks ‘input’ page {DIO channel configuration)

As each item is called to the display, the current access level (N in the example above) is displayed alongsida it.

N

Used to define the access level for each of the above listed parameters. The menu
scroll or numeric keys can be used to enter the required access leval in the range 1 to 3.

Once the access levels besn set up, the ENTER key must be used to save the new values. The next pagse is
called by operating the page scroll down key.
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4500 INSTALLATION AND OPERATION MANUAL

4.3.1 SYSTEM CONFIGURATION (Cont.)

USER DEFINED LINEARISATION PAGE

This page allows the user to enter data into up to three linearisation tables which can then be used to condition
the input signal of any channel. Such tables can be used to allow interface with non-standard thermocouplas,
and other sensors not included in the built-in linearisation tables.

tn order for the cold junction compensation {CJC) to operate correctly, data points must be included in the range
0to 60 degrees C. To obtain maximum CJC accuracy, points must be located at 0, 30 and 60 degrees C.

Linearisation Table: H Entry: NN of MMAR
OO xxxxaxx UOU YYYYY: yyyyyy TTT

Configurable items:

H The table number {1 for level 1 SBCs, 1, 2 or 3 for other levels).

NN The number of the point to be enterad. This is set to 1 upon entry to the page, and is
incremented after the entry of sach y co-ordinate (i.e the typing-in of the y value,
followed by oparation of the -s4 key) up to a maximum of 33 points.

MM The total number of points in the table. Minimum = 2, maximum = 33.

XXXXX A five charactar descriptor string for the x-axis. Text entry is as described previously.

XXXXXX The x co-ordinate for this point of the table. 6 digits plus decimal point and sign.
Oparation of the -4 key will move the cursor to the y co-ordinate field.

uUuy A three character units string for the x axis (used for clarity only). Text entry is as
described previously.

YYYYY A five character descriptor string for the y-axis. Text entry is as previously described.

YYYYyy The y co-ordinate for this point of the table. 6 digits plus decimal point and sign.

TIT A three character units string for the y axis {used for clarity only). Text entry is as

described previously.

Notes...

1. When entering the table, care should be taken to ensure that only one 'y’ entry is made for each
co-ordinate. Once the table has been completed, it is recommended that the entire table is scrolled
through to check the validity of its contents,

2.  To avoid accidental table clearing, the table data can be overwritten only by the operator from the control
panel.

3.  ltis not possible to 'invert’ a signal using the input, scale and linsarisation ranges (e.g. it is not possible to
configure an input signal of 0 to 10 mV to have a scale of 100 to 0 %). In order to arrange this it is
necassary to swap the positive and negative input terminations round and configure the input signal as -10
o OmV. It should be ensured that no ‘grounding’ problems will occur if this is done.

4. The table is sent to the I/O board as a 1able with 64 evenly spaced break-points. Aithough the user can
entar whatever points he requires, ‘zooming' several points onto one par of the curve will not necessarily
result in higher resolution at that part of the curve when the 64-point table is generated.

After setting the configurable items, and operating the ENTER key 1o save the new data, 1he next display page
is called by use of the page scroll down key.
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4500 INSTALLATION AND OPERATION MANUAL

4.3.1 SYSTEM CONFIGURATION (Cont.)

ACCESS LEVEL PASSWORD PAGE

Enter password for Level 2 : AB
Enter password for level 3 :

This page Is used to creats or change the passwords for levels 2 and/or 3 access. Each password must contain
six numeric characters; any more or less will result in an error message appearing for a few seconds,

After entering each password, the display requests confirmation of the password, to ensure that no errors were
made in the initial entry (for reasons of security, the password appears only as a line of stars when entered),

Please re-enter password :

After the passwords have besn entered successfully, the page scroll key can be operated fo access any of the
pages previously described. To leave system configuration, any of the softkeys may be operatad to call the
configuration softkey menu to the display, orthe <#> key may be operated to return 1o the top leve! menu.

Should the passwerd be re-entered incorrectly, an error message appears for a few seconds, after which the
display returns 1o the '‘Access level password’ page.

Error -
Confirmation failed, no change
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4500 INSTALLATION AND OPERATION MANUAL

4.3.2 CHANNEL CONFIGURATION

Channel configuration is carried out in much the same way as is the system configuration, with the excaption
that the pages that appear may or may not be configurable, according to the accass lavel of the operator. Tha
top line of each page holds a fixed format displaying the current, continuously updated, measured valus, units
descriptor and channel descriptor or, where appropriate, channal tag, V'O designation and channsl descriptor,
Changes to the thase fislds are reflected in tha top line immediately the ENTER kay is operated.

The page descriptions which follow are grouped in the order *analogue input’, ‘analogue output’, ‘digital I¥Q' and
'relay output’,

ANALCGUE INPUT BOARD

CHANNELS |—— Softkey

-l
=1

Set up input
parameters

I

Set up input
function

Set VO filter.
Set display
range

Re-direct input
to analogue
output channel

This page appears only if

Re-direct I/P 10 the Distributed Recording
4001 recorder option is installed
Set up channel This pages appears only
logging — if the Archiving option is
parameters Installad
Set up naw
channel
descriptor

Define reports
which include
this channel

Enable/disabla
acquisition of
channel

Figure 4.3.2a Access to channel configuration: analogue input.
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4500 INSTALLATION AND OPERATION MANUAL

4.3.2 CHANNEL CONFIGURATION {Cont.)

ANALOGUE INPUT PARAMETER PAGE

Mitliamps input example

78va 34.77 mm/Hr RATE 1
i/p:ma 00.00 te 20.00 SHN : 1008}

This page gives detailed information an the channel selected. The displayed items are as follows:

78:

Note...

Channel number. if this channel number is not the one required, the correct
number can be entered via the numeric input keys, or can be scrolled-to using the
menu scroll keys (v and A). The range of inputs depends on how many VO boards
are fitted in the master and any expansion racks.

The 4500 is so arranged that it assumes there are 15 channels per board slot.  This means that slot
1 is always allocated channels 1 to 15, slot 2 channels 16 to 30 and so on. For example, for a
6-channe! dc {analogus) input board in slot 1, only channels 1 to 6 are available for use. Channsls
7 to 15 are not available, and appear as 'Channsl empty’. For a cross relerance between channel
number and slot number refer to the Reference Section of this manual.

VAL
34.77:
mm/Hr:

RATE1:
i'p

Configurable tems:

mA

00.00

20.00

SHN

100

Q

Currently active alarm symbols {flashing if not acknowledged). The interpratation of
these symbols is given in the Alarm Configuration saction later in this document,
This is the measured value of the channel in the units which are displayed immedi-
ately to the right of it. This field flashes if the channsl is in unacknowledged alarm.
The units in which the measured value is displayed. These units are set up in the
CHANNEL RANGE page described balow.

The channel descriptor set up in the NEW DESCRIPTOR page described balow.
Describes the type of board in the relevant slot, as set in the slot configuration part
of the SYSTEM configuration.

This defines the units of the input signal. The menu selections available are:

Volts, mA, T/C (thermocouple}, RTD (resistance thermomseter - 100 chms), and
mV.

This is the low range (zero) input to the channel. The input value is entered by
using the numeric keys, and, providing it is not invalid for the channei function, can
be in the range -9999 to +9999, with a maximum of 4 decimal places in the 5
character display field {eg. * .0033"

This is the high range (full scale) input to the channsl and is set up in the same way
as the low range input.

Allows the value of any shunt resistor associated with the channel to be entered.
Scrolling to GJC allows Cold Junction Compensation 1o be implemented when the
input is used to measure a thermocouple temperature via a current loop transmitter.
The value of the attenuator or shunt resistor. The value may be entered in integer
values using either the menu scroll or numeric keys. Minimum value = 0 {no
attenuator or shunt).

The units of the shunt or attanuator resistor.  Scrollable through Q and k.

lf GJG is selected instead of SHN, the CJC type is requested instead of the shunt value:-

CJC field

INT uses the relevant SIM’s temperature sensors as a cold junction.

EXT is used when the thermocouple cold junction is maintained at a known
temperature. This temperature is entered using the numeric keys. The
CJC temperature units can be scrolled through °Celsius, °Fahrenheit
°Rankine and Kelvins and can be the same as, or diifferent from the
thermocouple units, as required.

REM (15 channsl Al board only) is used when a second channel is to be used to
input the Cold Junclion Temperature.  The channel number can be
entered via the numeric keypad, or it can be scrolled-to.

OFF No GJC compensation is required.

After setting the configurable items, and operating the ENTER key to save the new data, the next display page
is called by use of the page scroll down key.
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4500 INSTALLATION AND OPERATION MANUAL

4.3.2 CHANNEL CONFIGURATION (Cont.)

Thermocouple input example

78vA 847.7 deg C Boiler 1
i/p:T/C 500.0 to 2300.°C CJC REM 96

This page gives detailed information on the channel selected. The displayed items are as follows:

78:

Note...

Channel number. If this channel number is not the one required, the correct
number can be entered via the numeric input keys, or can be scrolled-to using the
menu scroll keys (v and A). The range of inputs depends on how many /O boards
are fitted in the master and any expansion racks.

The 4500 is so arranged that it assumes there are 15 channels per board slot. This means that slot
1 is always allocated channels 1 to 15, slot 2 channels 16 to 30 and so on. For example, for a
6-channel dc {(analogus) input board in slot 1, only channels 1 to 6 are available for use. Channaels
7 to 15 are not availabla, and appear as '‘Channel empty’. For a cross reference between channasl
number and slot number refer to the Reference Section of this manual. -

WAL
847.7:
deg C:
Boiler 1:

ilp

Configurable items:
T/C

500.0

2300.

°c

REM 96

Currently active alarm symbols (flashing if not acknowledged). The inlerpretation of
these symbols is given in the Alarm Configuration section later in this document.
This is the measured value of the channel in the units which are displayed immedi-
ately to the right of it. This field flashes if the channel is in unacknowledged alarm.
The units in which the measured value Is displayed. Thesse units are set up in the
CHANNEL RANGE page described below.

The channel dascriptor or legend. This descripior is set up in the NEW
DESCRIPTOR page described below,

Describes the type of board {Input or output) in the relevant slot, as set in the slot
configuration part of the SYSTEM eonfiguration.

This defines the units of the input signal. The menu selections available are:

Voits, mA, T/C {thermo-couple), RTD (resistance thermometer - 100 ochms), and

mV.

This is the low range (zero) input 1o the channel. The input value is entered by

using the numeric keys, and, providing it is not invalid for the channel function, can

be in the range -9999 to +9999, with a maximum of 4 decimal places in the 5

character display field (eq. ' .0033’)

This is the high range (full scale) input to the channel and is set up in the same way

as the low range input.

The temparature units in which the thermocouple temperaturs is to be measured.

Scrollable through © Calsius, © Fahrenheit © Rankine and Kalvins.

The Cold junction compensation can be scrolled through INTernal, EXTernai,

REMote (as in the example above) or OFF.

INT  uses the relevant SIM's temperature sensors as a cold junction.

EXT is used when the thermocouple cold junction is maintained at a known
temperature. This temperature is entered using the numeric keys. The
CJC temperature units can be scrolled through °Calsius, °Fahrenheit
°Rankine and Kelvins and can be the same as, or different from the
tharmocouple units, as required.

REM is used when a second channel is to be used to input the Cold Junction
Temperature. The channel number can be entared via the numeric keypad,
or it can be scrolled to.

OFF No CJC compensation is required.

After setting the configurable items, and operating the ENTER key 10 save the new data, the next display page
is called by use of the page scrofl down key.
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4.3.2 CHANNEL CONFIGURATION {(Cont.)

Resistance thermometer input example

78va 347.7 deg C Boiler 2
i/p:RTD 100.0 to 500.°C

This page gives detailed information on tha channel selected. The displayed items are as follows:

78:

Note...

Channel number. If this channel number is not the one required, the correct
number can be entered via the numeric input keys, or can be scrolled-to using the
menu scioll keys (v and A). The range of inputs depands on how many /O boards
are fitted in the master and any expansion racks.

The 4500 is so arranged that it assumes there are 15 channsls per board slot. This means that slot
1 is always allocated channels 1 to 15, slot 2 channels 16 to 30 and so on. For example, for a
6-channel dc (analogue) input board in slot 1, only channels 1 to 6 are available for use. Channels
7 to 15 ara not availabla, and appear as '‘Channel empty’. For a cross reterence between channel
number and slot number refer to the Raference Saction of this manual.

VAL
347.7:
deg C:
Boiler 2:

i’p

Configurable items:

RTD

100.0

500.

°c

Currently active afarm symbols {flashing if not acknowledged). The interpretation of
these symbols is given in the Alarm Configuration section later in this document.
This is the measured value of the channel in the units which are displayed immadi-
ately to the right of it. This field flashes if the channel is in unacknowledged alarm.
The units in which the measured value is displayed. These units are set up in the
CHANNEL RANGE page described balow.

The channel descriptor or legend. This descriptor is set up in the NEW
DESCRIFTOR pags described below.

Describes the type of board (Input or output) in the ralevant slot, as set in the slot
configuration part of the SYSTEM configuration.

This definas the units of the input signal. The menu selections available are:

Volts, mA, T/C (thermocouple), RTD (resistance thermometer - 100 ohms), and
mV.

This is the low range (zero) input to the channel. The input value is entered by

. using the numeric keys, and, providing it is not invalid for the channel function, can

be in the range -9999 to +9998, with a maximum of 4 decimal places in the 5
character display field (eg. ‘ .0033")

This is the high range {full scale) input to the channel and is set up in the same way
as the low range input.

The temperature units in which the thermocouple temperature is to be measured.
Scrollable through © Celsius, © Fahrenheit © Rankine and Kelvins.

After setting the configurable items, and operating the ENTER key to save the new data, the next display page
is called by use of the page scroll down key.
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4.3.2 CHANNEL CONFIGURATION {Cont.)

Millivolts input example

32va B20.9 deg C Boiler 3
i/p:mV  00.00 to 10.00 CJC REM 94

This page gives detailed information on the channel selected. The displayed items are as follows:

32: Channel number. If this channel number is not the one required, the correct
number can be entered via the numeric input keys, or can be scrolled-lo using the
menu scroll keys (v and A). The range of inputs depands on how many O boards
are fitted in the master and any expansion racks.

Note...
The 4500 is so arranged that it assumes there are 15 channels per board slot.  This means that slot
1 is always allocated channels 1 to 15, slot 2 channels 16 to 30 and so on. For example, for a
6-channe!l dc (analogue) input board in slot 1, only channels 1 1o 6 are available for use. Channels
7 to 15 are not available, and appear as 'Channel empty’. For a cross reference between channel
number and slot number refer to the Reference Section of this manual. -

VA Currently active alarm symbols (flashing if not acknowledged). The interpretation of
thase symbols is given in the Alarm Configuration section later in this document.

820.9: This is the measured value of the channel in the units which are displayed immedi-
ately to the right of it. This field flashes if the channel is in unacknowledged alarm.

deg C: The units in which the measured value is displayed. These units are set up in the
CHANNEL RANGE page described below..

Boiter 3: The channel descriptor or legend. This descriptor is set up in the NEW
DESCRIPTOR page described below.

ip Dascribas the type of board (Input or output) in the relevant slot, as set in the slot

configuration part of the SYSTEM configuration.

Configurable items:

mV This defines the units of the input signal. The menu selections available are:
Volts, mA, T/C {thermocouple), RTD (resistance thermometer - 100 chms), and
mV.

00.00 This is the low range (zero) input to the channel. The input value is enterad by

using the numeric keys, and, providing it is not invalid for the channel function, can
be in the range -9999 to +98999, with a maximum of 4 decimal places in the 5
character display field {eg. ' .0033")

10.00 ' This is the high range (fuil scale) input to the channel and is set up in the same way
as the low range input.
HEM 94 The Cold junction compensation can be scrolled through INTernal, EXTernal,

REMote (as in the example above) or OFF, When normally measuring vollages,

the GJC is set to OFF. If the voltage baing measured is a transmitted temperature

value derived from a thermocouple, the cold junction has to be compensated-for by

setting one of the following:

INT  uses the relevant SIM's temperature sensors as a cold junction.

EXT is used when the thermocouple cold junction is maintained at a known
femperature. This temperature is entered using the numeric keys. The
CJC temperature units can be scrolled through ®Celsius, C°Fahrenhsit
°Rankine and Kelvins and can be the same as, or differant from the
thermocouple units, as required.

REM is used when a second channel (94 in this example) is to be used to input
the Cold Junction Temperature. The channel number can be entered via
the numeric keypad, or it can be scrolled-to.

After setting the configurable items, and operating the ENTER key to save the new data, the next display page
is called by use of the page scroll down key.
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4.3.2 CHANNEL CONFIGURATION (Cont.)

ANALOGUE INPUT PARAMETER PAGE (Cont.)

Voltage inputs

Voltage inputs are identical in set-up to mV inputs, except in that the GJC field is scrollable to ATTenuater,
allowing the value of any attenuating module associated with the channei to be entered.

The field is scrollable belween x 1 and x 100 indicating the level of attenuation required (x 1 = no attenuation).
The attenuators themselves are located in the asscciated SIM either held in plug-in modules (15 channsl Al
board) or fitted at terminal blocks (6 channel de input board)

Seclion 2.2.2 shows locations and part numbers for the various attenuators (and shunts) available from the
manufacturer.

It is possible to use non-standard resistor values with the 8-channe) input board. In such cases, x 1 must be
selected at the display, and the input range selected as the maximum voltage range appearing at the input of the
channel (i.e after attenuation).

Limitations on input range

The input range may not be less than /.. of the minimum hardware range on the analogue /O board.  Selection
P 16

of ranges less than this result in error displays 7?77 or <ANG depending on /O type.  The minimum hardwars
range for the 15-channel A/l board is 14mV; for the 8-channel de input board, 12mV.

Thus when using, for example, atype K thermocouple, T4mV equates to approximatsely 343 degrees C. Thus
the minimum range is 343/16 = 21 degrees C.
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4.3.2 CHANNEL CONFIGURATION (Cont.)

ANALOGUE INPUT CHANNEL FUNCT!ON PAGE

NNN DD.DD units channel descriptor
Funct: FFFFFFFFF Range: AA.AA to BB.BBCC

This page is applicable only to analogue input channals, and is used to define:
a)  Thetype of linearisation to be applied to the channel.
b}  The range over which the linearisation is to act.

Examples of setting up function ranges are given at the end of the 'Filter and Scale’ page description.

Funct: FFFFFFFFF The type of linearisation required, selected by menu scroll, from the following:
Off Turns the channel off. Results in “NE-' (not enabled) appearing as the
measured value of the channel.
Linear Applies no linearisation 1o the signal.
P10C Applies resistance thermometer linearisation to input signals from

platinum resistance thermometers with the characleristics: -Resistance
at 0°C = 100Q}; resistance at 100°C = 138.5Q. Valid range limits:
-205t01004°C

Type B Pt6%Rh/ Pt30%Rh thermocouple. Valid range limits: -32 to +1821°C

Type E Chromel/Constantan thermocouple. Valid range limits: -225 to 1002°C

Type d Iron/Canstantan thermacouple. Valid range limits: <210 to +1202°C

Type K Chromel/Alume! thermocouple. Valid range limits: -223 10 +1370°C

Type N Nicrosil/Nisil, Valid range limits: -270 to 1300°C

Type R Pt/ P113%Rh thermocouple. Valid range limits: -60 10 +1770°C

Type S PV Pt10%Rh thermocouple. Valid range limits: -5010 +1770°C

Type T Copper/Constantan thermocoulee. Valid rangs limits: -264 to 401°C

Sq.root  Extracts squara roct of the input signal.

Square Applies a squaring function to the input signal.

User 1 User defined linearisation table (SBC levels 1, 2 and 3). See the
system configuration section above for more details.

User 2/3  User defined linearisation tables (SBC levels 2 and 3 only) See the
system configuration section above for more details.

Range AAio BB This defines the starl and end paints of the linearising characteristic and correspond
to the zero and full scale values entered in the input page for the channel. The
rangs is selected automatically when thermocouple input type is selected, Ses
examplss in the ‘Filter and Display Range’ page description below.

For linear, square and square-root functions, the range input defines the ‘sub-set’
of the input range over which the input will be linearised.  This feature allows
localised, more accurate linearisation to be achieved. The linearised equivalent
range is mapped to the display rangs. For example:

input range = 010 10 Voits; Function range = 0 to 2 Voits; Display range = 0 to 10;
Function = square. An input of 1.5 Volts will result in a linearised value of 1.5x 1.5
=2.25. The function limits on input are 2 V, givingarangeof Otc 4. (2x 2). Thus
the value displayed will be 2.25 - 4 x 10 = 5.625 display units. {f the function is a
user defined square, the linearised value is scaled 1o the function range before
being mapped to the display range o give a value of 0.225,

CC Temperature transducer units. Selacted by menu scroll from °C, °F, °R or K.
This field appears only if the input function is temperature related (i.e. not ‘linear,
‘square’ efc.).

Note...

When using square root or square functions, the linearising table is applied over the full range. Far this
reason, gross errors will oceur if the input zero and full scale values do not correspond exactly with the zero and
full scale values output by the transducer. The 'Range’ input limits this, so that greater resolution is obtained,
but no linearisation is applied outside the limits.

After setting the configurable items, and operating the ENTER key to save the new data, the next display page

is called by use of the page scroll down key.
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4.3.2 CHANNEL CONFIGURATION (Cont.)

ANALOGUE INPUT FILTER/CHANGE AND DISPLAY RANGE PAGE

NNN DD.PD Deg C Temp 1
FILTER:SSSsec Range: AA.RAA to BB.BBRUnits

This page is applicable only to analogue inputs, and allows
a. atime constant to be entered for a low pass fitter on the input signal, OR a specified change of measured
value to be entered, effectively to control the rate at which slowly changing measured values are written to

the data base,

This function can be used, for example, 1o reduce the number of times a channel is

logged, when its value is essentially stable.
b. ascaling to be applied to the input so that the displayed value is in different units from those of the input

signal. (See examples at the end of this page description.)

FILTER

Range AA.AA to BB.BB

Units

Scroltable between FILTER and CHANGE.

FILTER  The following field {depicted as 'SSS' above) shows the low-pass filter
time constant, entered sither by use of the menu scroll or the numaeric
input keys. The rangs of inputs is 0 (no filter) to 255 seconds.

CHANGE The following fisld changes to a percentage value, alterable using the
numeric keys. Allowable valuas are 0,010 9.8, and 10 to 99%

This represents the percentage of display range full scale by which
the measured value must change before it can be written to the data
base.

The initial measurad value is that obtaining when thae ENTER key is
operated to enter this page of configuration. '

When the measured value changes by the staled valus (% of display
range full scale), this new measured value is written into the data base.
This is used as a new basaline for the change value to be measured
from, until the measured value has again changed by the stated value,
when it will be written to the data base, and sc on.

The required display low and high values, entered via the numeric entry keys. For

example, a 0to 10 Volt input range may be required to be displayed in % terms so

that 5 V reads 50 %, 2V reads 20 % and so on. In such a case the entries on this
page would be '0" to 100" and tha units (see following) would be set to '%’

These are the displayed units. When this field is selected by means of one of the

cursor keys, the initial character (‘0" in the above example) will flash. Use of the

- maenu scroll key will allow this character to be selacted from the availabls range, as

depicted below.” Once the correct letter, number or symbol is displayed, the next
character is selected by means of the — key, and the menu scroiled to bring the
required character to the display. This process continues until the corract text string
for the displayed units has been sat up.

Should it be required o repeal a character {such as a blank spacs), then operation
of the decimal point key al the riext character position will cause the previous
character to be repsated.

This feature can be used to speed up the antry of some text strings, even if a
character is not to be repeated. For example, if the text string being entered has
the letters 'r' ‘s’ next to one anocther, than, once the 'r has bean selected at its
correct position in the text string, and the cursor subsequently placed at the 's'
position, the decimal keay could be used to bring 'r to the display, and it would then
need only one manu cursor keystroke to change thisto an 's'.

* Operation of the decimal paint key, whiist the flashing cursor is beneath the first character of the Units string,
will cause the first five characters, of the last string entered, to be copied lo the Units string. This string may
originate from the current channel, or from any page which contains contigurable stings.
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4500 INSTALLATION AND OPERATION MANUAL

4.3.2 CHANNEL CONFIGURATION (Cont.)
4500 CHARACTER SET

The following symbols are available by use of the menu scroll key:

-~

N

' # 3%
PQRST

UVWXYZI \]) " ‘abcdefghijkimnopqgrstuvwxyz { |
& "()%+,-./0123456789:;<=>7T@ABCDEFGHIJKL

)
M

The characters ara shown in white on black as they appear on the display screen. The character immediately
following the tilde (~) represents a blank space.

After setling the configurable tems, and operating the ENTER key to save the new data, the next display page
is called by use of the page scroll down key.

INPUT, FUNCTION AND SCALE EXAMPLES

1. It is required to display an input signal of 4 to 20 mA from a thermocouple transmitter. The th‘ermocouple
is type K, measuring a temperature range of 0 1o 1000°C.

Enter the channel configuration pages, select the required channe! and set up the parameters as shown below:

NNN  DDD D Deg C Channel descriptor
i/p  ma 4,000 te 20.00 SHN = 100Q

NNN DD.DD Deg € Channel descripter
Funct: TYPE K Range:00.00 to 1000.°C

NNN DD.DD Deg € <Channel descriptor
Filter Osec Range: 00.00 to 1000.°C

2. Itis required to display an input signal of 4 fo 20 mA from a thermocouple transmitter. The 4 to 20 mA
range represents a voltage range of 100 to 200°C, measured by a type J thermocouple.  The signal is to
be displayed as % efficiency, where the 4 to 20 mA range represents 0 1o 100 % efficiency.

Enter the channel configuration, select the required channel and set up the parameters as shown below:

o]
NNN DDD.D % Channel descriptor

i/p mA 4.000 to 20.00 shn = 1008

NNN DD.DD % <Channel descriptor
Funct. Type J Range: 100.0 te 200.0°C

NNN DD.DD % Channel descriptor
Filter Osec Range 00.00 to 100.0%
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4.3.2 CHANNEL CONFIGURATION (Cont.)

REDIRECTION OUTPUT CHANNEL PAGE

NNN DDD D Units Channel descripter
Redirection output channel:CCC

This allows the scaled and linearised display value of an input channel to ba directed to an output channel. Refer
to the ‘analogue output’ section later in this document for mora details.

Note...The output channs] must be enabled bstore this page is configured.

CcccC The channel number to which the scaled and linearised value of the channel being
configured is to be sent to be output. The output channel numbar must ba an
analogus output channel, (as set up in the slol configuration part of system
configuration) otherwise an arror message (Warning - Redirection error) will be
displayed.

After setting the configurable items, and operating the ENTER key to save the new data, the next display page
is called by use of the page scroll down key.

REDIRECTION RECORDER CHANNEL PAGE

NNN DDD.D Units Channel descripter
Recorder redirection— block:z id:y chixx

This allows the measured variable from an input channel to be directed to a model 4001 recorder if the recorder
rediraction option is fitted. For further details of this facilty, referance should be made to the ‘Distributed
recording’ description in section 6 of this manual.

z This is the block number (scrollabla through 1 to 8). Which of the blocks is currently
active is selected as a part of the 'logging’ top level menu selection. For further
explanatory details refer to the 'Distributed recording’ description in the Options
section later in this document. The referance section of this manual includes forms
{copies of) which may be filled-in, in order to keep a record of rediraction
dastinations.

y . This is the group ID of the racordaer (scrollable through 0 to 7} to which tha 4500
channel is to be sent. Clearly, the correct address(es} must be set up at the
recorder(s) (via tha Serial Link 2 page) as described in the Installation and operating
rmanual (HA237229) supplied with the recorder.

XX This is the model 4001 channel number to which tha 4500 channel is to be routed.
The channel enceding is transparent to the user so it is not necessary to enter a
logical unit number or channel address as is normally required when a host is
communicating with a mode! 4001.
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4.3.2 CHANNEL CONFIGURATION (Cont.)

MASS STORAGE CONFIGURATION PAGE

NNN DD.DD units channel descriptor AB
Log interval : N: Time Enable:123

This page allows a log interval, and a control channel number to be set up for any channel which is to ba legged.
The page appears only when the Archiving option is installed.  For further details of this facility, referenca
should be made to seclion 6.4 of this manual.

Log interval

Enable 123

HA240268
Issue 5 QOct 90

Scrollable through DISABLED, ON CHANGE, ON EVENT, Time interval

DISABLED The channel is not to be logged

ON CHANGE  For analogue or psesudo analogue inpul/output channels, the
channel is logged if its value has changed. For DIO channels,
the channel is logged whenavsr the channel changes state. The
maximum rate at which channels can be logged is 1 Hz..
Further details may be found in the description of the ‘Analogus
Input Filler/Change and Display Range’ page, above.

ON EVENT This requires a DIO channsl 1o be specified. The channsl is
logged each time this DIO channel changes state from ‘false’ to
true’,

Time intarval The scrollable valuas {N) for this field are the six intervals set in
the System configuration page described above. [f no time paricd
is allocated for a particular interval, then this interval is displayed
as OFF.

Sroll or numeric entry of a DIO channel which must be active {(High) for the channel
to be logged. If tha DIO channal is low, logging of this channel is disabled. if the
channel is high, which should normafly enabla the logging of this channel, it canbse
overridden by global logging-inhibit function in the System Configuration page
described above or in the Mass Storage Configuration page 1, described in saction
6.4 below.

If a channel number of zero is entered, the channel is permanently enabled for
logging except when globally inhibited.
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4.3.2 CHANNEL CONFIGURATION {Cont.)

NEW DESCRIPTOR PAGE

NNN DD.DD Units Current Descriptor AB
New descriptor: CURRENT DESCRIPTOR

This page allows new channel descriptors of up to 20 characters 1o be antered, using the menu scroll keys to
select characters from the set depicted below.

CURRENT DESCRIPTOR

Whan this field is selected by means of one of the cursor keys, the initial character
('C' in the above example) will be flashing, Use of the menu scroll key will allow this
character to be selected from the available range, as depicted below. Once the
correct letter, number or symbol is displayed, the next character is selected by
means of the — key, and the menu scrolled 1o bring the required characler to the
display. This procaess continues until the correct text string for the new descriptor
has been set up.

Should it be required o repeat a character than operation of the decimal point key at
the current character position will cause the previous character to be repeated.”

This feature can be used to speed up the entry of some text strings, even if a
character is not to be repeated. For example, if the text string being entered has
the letters T 's’ next to one another, then, once the 'r has been selected at its
correct position in the text string, and the cursor subsequently placed at the 's’
position, the decimal key could be used to bring 'r' to the display, and it would then
need only one menu cursor keystroke to change this to an 's’.

* Operation of the decimal point key whilst the flashing cursor is located below the first character of the
descriptor string causes the first 20 characters, of the last string to be stored, to be copied to the descriptor field.
This string may originate from the current channel, or from any page which contains configurable strings.

4500 CHARACTER SET

The following symbols are available by use of the menu scroll key:

ABCDEFGHIJKLMNOPQRSTUVWXYZ[\] A ‘abcdefghijkimno
pqrstuvwxyz { | }~

(| #% %&°() %+,-./0123456789:;<=>7@

The characters ara shown in white on black as they appear on the display screen. The character immediately
following the tilde {~) represents a blank space.

After setting the new descriptor, and operating the ENTER key 1o save the new data, the next display page is
called by use of the page scroll down key.
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4.3.2 CHANNEL CONFIGURATION (Cont.)

REPORT PAGE

NNN DDD.D Units Channel descriptor
Report A YYY

This page allows the channal to be included in a report to be sent 1o the printer (at the time and repetition
frequency set up in the instrument configuration pages).

A The menu scroll or numeric input keys are used to enter a report number between 1
and 4 inclusive,

YYY The menu scroll keys are used 1o toggle this field between ‘ON’ and 'OFF. When
selacted 'ON’, the channel is included in the report; when selected ‘OFF the
channel is omitted.

REPORT FACILITY. This facility allows the measurad values of one or more channels to be sent-to a printer.
Reports can be printed on demand (part of the ACTION softkey menu), as a resuft of an alarm becoming active ,
or at a set start time, and at a set repetition frequency. Four repotts can be chosen, with different times and
rates, and each channel can be included in any report.

For example it is possible 1o set up report 1 to start at 1200 hrs and repeat every 2 hours (see system
configuration) and then to allocate channsls 1, 31, 63 to 90 etc. to report 1. A second report can be set up to
start at 1300 hrs, and repeat every 2 hours, with channels 2, 32, 91 to 130 allocated to it.

Clearly, care must be taken to ensure that the repeat interval of any report is greater than the time taken to print
the report. Further details of the report facility are to be found in Section 3 of this document.

ACQUISITION INHIBIT/CALIBRATION DISABLE PAGE

NNN DDD D Units Channel descriptor
Acquisition:YYY Calibration:NNN

This pagse allows the channel's data acquisition to be turned off, and any user entered calibration to be ignored.
Data acquisition 'Off’ allows a standard analogue input channel ta be used as a ‘pseudo’ channsl as described in
the Maths pack section of this manual. Calibration 'On/Oif’ allows a user entered calibration for the channel to
be used (‘Cn’) or ignored ('Cff").

YYY This field may be scrolled to ON or OFF, enabiing and disabling acquisition
respectively.
NNN This field may be scrolled ON or OFF, enabling or disabling user calibration

respectively. Calibration must be switched OFF if channel rangs parameters are
subsequently to be changed.

After this page has been configured and the ENTER key pressed, operation of the page scroll down key wiil
bring the first of the channel configuration pages back to the display. To exit the channel configuration pages,
one of the softkeys is operated to call the configuration softkey menu (described above), or the <#> operaled to
return to the top level menu.
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4.3.2 CHANNEL CONFIGURATION (Cont.)

ANALOGUE OUTPUT BOARD.

CHANNELS [  Softkey

Set up output
and function
range
|

Set up output
units scale

Set up output
limits and rate

Set up channsl As describad for
logging ——— analcgue input
parameters channels
1
Set up new As described for
channal — analcgue input
dascriptor channels
|
Define reports As described for
which include | analogue input
this channel channels

|
Figure 4.3.2b Access to channel configuration; analogue output

ANALOGUE OUTPUT PARAMETER PAGE

NHNN DD.DD Units Channel descriptoxr
o/p: LL.LL to HH.HH V Function:0FF

This page is used to configure the output from an analogue output channel, the input to which is a redirected
channel, as defined in the rediraction channel display page described above.

NNN Cutput channel number.

LL.LL Qutput low range value. This is the voltage or current to be output at scale zero
input from the relevant input channei.

HH.HH Qutput high range value, This is the voltage or current to be output at full scale
input from the relevant input channel.

v Qutput units. Scrollable between Volts and mA.

OFF This is the function 1o be applied to the input from the input channel. The scrollable

functions are: Off, Square, square root, linear.

CAUTION
THE LINKS AND SWITCHES IN THE SIM MUST BE SET UP FOR VOLTAGE OR FOR mA OUTPUTS AS
APPROPRIATE. FAILURE TO ENSURE THIS WILL RESULT IN ERRONEOUS OUTPUT VALUES, AND
MIGHT LEAD TO DAMAGE BEING CAUSED TO THE LOAD, OR TO THE INTERNAL OUTPUT CIRCUITRY
OF THE 4500.
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4.3.2 CHANNEL CONFIGURATION (Cont.)

OUTPUT UNITS PAGE

NNN DD.DD Units Channel descriptor
Scale : LL.LL te HH.HH Units

This page is used 1o define the output scale in user's units. For example, an output range of 0 to 10 Volls may
represent a tamperatura range of 500 to 700 degrees Celsius,

LL.LL

HH.HH

Units

The output signal ‘zero’ value entered by means of the numeric keys. This value
corresponds to the 'zerc' of the display range of the redirected input.

The output signal full scale value entered by means of the numeric input keys. This
value correspands to full scale of the display range of the redirected input.

This is the output units field. When this field is selected by means of one of the
cursor keys, the initial character ('U' in the abave example) will flash-  Use of the
menu scroll key will allow this character to be selected from the available range, as
depicted below. Once the correct letter, number or symbol is displayed, the next
character is selected by means of the — key, and the menu scrolled to bring the
required character to the display. This process continues until the correct text string
for the displayed units has been set up.

Should it be required to repeat a charactar (such as a blank space), then operation
of the decimal point key at the next character position will cause the previous
character to be repeated.”

This feature can be used to speed up the entry of some text strings, even if a
character is not to be repeated. For example, if the text string being entered has
the letters 'r' 's’ next to one another, then, once the T has been selected al its
correct position in the text string, and the cursor subsequently placed at the 's'
position, the decimal key could be used to bring 'f' to the display, and it would then
need only one menu cursor keystroke to change this to an 's'.

* Operation of the decimal point kay whilst the flashing cursor is located below the first character of the Unils
string causes the first five characters, of the last string to be stored, to be copied to the Units field, This string
may otiginate from the current channel, or from any page which contains configurable strings.

4500 CHARACTER SET

The following symbals are available by use of the menu scroll key:

UVWXYZ[ \] *_‘abcdetghijkimnopqrstuvwxyz { |

}...
&' ()Y#%+,-./0123456789::<=>7@ABCDEFGHIJKLMN

The characters are shown in white on black as they appear on the display screen. The character immediately
following the tilde {~) represents a blank space.

After satting the configurable items, and operating the ENTER key to save the new data, the next display page
is called by use of the page scroll down key.
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4.3.2 CHANNEL CONFIGURATION (Cont.)

QUTPUT LIMITS PAGE

NNN DD.DD Units Channel descriptor
Limits: LL.LL to HH.HH rate: RR.RR

This page is used to limit the maximum output range and maximum rate-of-change with time of the analogue
output board. This feature is used to protect external equipment against excessive accslerations or amplitude
swings.

LLLL The low value (in display units) that must not be 'exceeded’ by the output.
HH.HH The high valus (in display units) that must not be exceedad by the output.
RR.RR The maximum allowable positive or negative rate of change (in display units per

second) for the output. This entry is intended to prevent damage being caused to
the load due to excessive changes in autput level. -

Operation of the page scroll key will call the ‘'new descriptor page to the display. This and the subsequent pages
are identical in format and operation, with the equivalent pages for analogue input channefs described above.

Once all the pages have besen configured and the <ENTER> key operated, the page down key can be used to
re-call the first channel configuration page to the display. Alternatively, any softkey can be operated to return to
the configuration salect menu, or the <#»> key can be operated to call the top level menu.
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4.3.2 CHANNEL CONFIGURATION (Cont.)

DIGITAL IO AND RELAY OUTPUT BOARDS

HA2402868
Issue 5 Oct 90

CHANNELS [~  Softkey

-

Defing I/O state
and digital tags

Set up new As described for
channs! —— analogue input
descriptor channels
Dsfine reportis As described for
which include |=—— analogue input
this channel channels
Enable/ disable As described for
channel —— analogue input
acquisition channels

Figure 4.3.2¢ Access to channel configuration: Digital /O and Relay O/P
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4.3.2 CHANNEL CONFIGURATION (Cont.)

DIGITAL 170 AND RELAY OUTPUT CHANNEL TAG PAGE

NNN TITTT? RRR Channel Descriptor AB
Ch: 888 Hi tag: TTTITT Lo tag: UUUUUU

This page allows tags (signal names for example) to be allocated to the on and off states of the digital input and
output channels.

NNN Channel number

TITTIT When the input or output is high, this field contains the text string
TETTIT (High tag). When the input or output is low, the field
contains the string UUUUUU (Low tag).

RRR This states whather the channel is set up as an input (ip) or as an
output (o/p). (This is set up in the bottom line of this display

_ page.}
888 This field allows the KO for the channel to be selected as input

(i/p), outpul (o/p) or OFF. When OFF, the tag field reads ‘-NE-'.

CAUTION
IT IS ESSENTIAL THAT THE PLUG-IN MODULE IN THE DIO SIM IS OF THE CORRECT TYPE FOR THE
INPUT OR OUTPUT SELECTED. FAILURE TO ENSURE THIS WILL RESULT IN DAMAGE TO THE FUSE
LINKS ON THE iNPUT - OUTPUT BOARD.

TITTTY A six-character, user defined string enlered in the Hi tag field. This string is
displayed at the top lins of the display if the input (output) is high. For definitions of
‘high' and ‘low’ refersnce should be made to the specification for the 15-channel
DIGITAL 110 board in section 1.3 of this document.

yuuuuy A six-character, user defined string entered in the Lo tag field. This string is
displayed at the top line of the display if the input (output) is high. For definitions of
‘high” and 'low’ reference should be made to the specification for the 15-channel
DIGITAL 14O board in section 1.3 of this document.

Note...
Text is entered using the technique described elsewhere in this section (s.g. in the output unils page
description above).

Operation of the pags scioll key will call the 'new descriptor’ page to the display. This and the subsequent pages
are identical to the equivalent pages described in the analogue input section above.

After all the pages have been configured and the ENTER key pressed, operation of the page scroll down key
will bring the first of the channal configuration pages back to the display. To exit the channal configuration
pages, one of the softkeys is operated to call the configuration softkey menu {described above), or the <#> keay
may be operated to return to the top level menu,
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4.3.2 CHANNEL CONFIGURATION (Cont.)

PSEUDO ANALOGUE INPUT BOARD

CHANNELS |—— Softkey

Set up display
range

Redirect input to
analogue output
channel

Redirect input to This page appears only if -
4000 series | tha distributed recording

recorder option is fitted
|
Set up channel Identical with
logging = Analogus input
paramelel’s board
|
Set up new
channel
descriptor

Define reponts
which include
this channel

I

Figure 4.3.2d Access to channel configuration: pseudo analogue input

Note...
The use of the pseudo input and output board pages described below, is fully described in the maths pack
description in Section 6 of this manual.

DISPLAY RANGE PAGE

NNN PP.PPUnits Channel descriptor AB
Range: DD.DD to EE.EE Units Change: 00. %

This page Is used to set up the display range, and units to be set-up

Range DD.DD to EE.EE As for standard analogue input board described above.
Units As for standard analogue input boards described above.
Change As for standard analogue input boards, described above

The remaining four pseudo analogue input board pages are identical with the equivalent slandard analogue input
board pages described above,
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4.3.2 CHANNEL CONFIGURATION (Cont.)

PSEUDO ANALOGUE OUTPUT BOARDS

Figure 4.3.2e Access to configuration pages: pseudo analogue output

CHANNELS [ Soitkey
; ldentical with
Set up display
scale and units Analogue output
board
Identical with
Set up ocutput
. — Analogue output
limits and rate hoard
Set up channel Identical with
logging —— Analeogue output
parameters board
Set up new ldentical with
channel —— Analogue cutput
descriptor board
Define reports Identicat with
which include [ Analogue output
this channei board

PSEUDO ANALOGUE QUTPUT PAGES

As can be seen from the figure above, the four display pages (Display and scale units, output limits and rates,

new channel descriptor,

analogue output board described earlier in this section.
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report page) are identical with the equivalent pages associated with the standard
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4.3.2 CHANNEL CONFIGURATION (Cont.)

PSEUDO DIGITAL /0 BOARD

PSEUDO DIGITAL /O PAGES

CHANNELS

Define /O state
and digital tags

Defina new
channel
descriptor

Sat up channal

logging
parameters

_

Define repors
which include
this channel

Softkey

ldentical with
PIO board

identical with
DIO board

ldentical with
DIQO board

ldentical with
DIO board

Figure 4.3.2f Access 1o channel configuration: Pseudo digital IO

As can be sean from the figure above, the display pages are identical with the equivalent pages associated with
the standard DIO board described earlier in this section. The logging parameters page appears only if the

archiving option is instalied.
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4.3.3 COMMUNICATIONS CONFIGURATION

The communications configuration pages allow the user configurable serial link ports {1 and 2) to be set up
according to the requirements of the syslem. The protocois available are described in the Communications

section of this document.

COMMS —— Softkey

Selsct protocol

Set up serial link
parameters

Figure 4.3.3 Access to communications configuration

SERIAL LINK PROTOCOL PAGE

Comms port N Protocol: PPPPPPPPPPPEPF AR
Unit id:U0UUU

This page is used 1o select a communications protocol, and to define a unit address for the 4500 system, for
use by external devices where appropriate. The configurable itams are as foliows:

N
PPPPPPPPPPPP

uuuuu

Port number to be configured. Scrollable through 1 and 2. '
The menu scroll keys are used to scrolt through: TCS BINARY, Gould Modicon
‘MODBUS RTU, GEM 80, 4001 ASCII (if the Distributed Recording option is

) instalfed), 451X DISK (if the Archiving option is fitted) and NOT ENABLED.When

MODBUS RTU, TCS BINARY or GEM 80 is selected, an additional field {'Unit D",
‘Address’, ‘Tributary address' respectively) appears on the bottorn line of the display.
Menu scroll or numeric entry keys are used to enter a unit address in the range O to
255. This is the address which a host computer will use to communicate with the
4500 system. H the Distributed Recording and / or Archiving option is installed this
field does not appear, since the 4500 is acting as the host.

If TCS binary protocol is selected, the bottom line of the display changes:

PARTIAL

Section 4
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Comms port N Protocol: TCS BINARY AB
Address UUUUU ENQ POLL: PARTIAL

The enquiry poll field is scrollabie between FULL and PARTIAL. Full gives a full
implementation of the enquiry poll, whilst Partial gives a partial implementation for
higher speed, See Saction 5 for further details.
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4.3.3 COMMUNICATIONS CONFIGURATION (Cont.)
SERIAL LINK PROTOCOL PAGE (Cont.)

If GEM 80 protocol is selected, the botlom line of the display changes:

Comms port N Protocol: GEM BO AB
Tributary address: NN

Tributary address This is the address (0 to 14 inclusive) which the GEM 80 system will use to address
the 4500, See section 5 for further details.

After setting the configurable iterns, and operaling the ENTER key to save the new data, the next display page
is called by use of the page scroll down key.

SERIAL LINK SETTINGS PAGE

Comms port N: BBBB Baud xon/xoff OFF AB -
P bits S stop bit par EEEE rts/cts OFF

This page is used to set up the transmission rate, data structure and ‘handshake’ items. The configurable items
are as follows:-

N This s the port being configured. Scrollable through 1 and 2.

BBBB This field sets up the transmission rate in Baud. Scrollable values are: 75, 110,
134.5, 150, 300, 600, 1200, 2000, 2400, 4800, 1800, 9600, 19,200.

P This fisld allows the number of data bits in the data word to be set up. Scrollable
between 7 and 8.

S This field allows the number ot stop bils to be set up. Scrollable between 1 and 2.

EEEE This field allows the parity to be set to ODD, EVEN or NONE.

Notes...

1.  The XON-XOFF and CTS-RTS hardware handshakes are set OFF and are not configurable ftems.

2. The transmission lins type (R5232 ot RS422) is selected by means of hardwars links on the master unit
patch panel circuit board.  Full details are to be found in Section 2 of this manual.

3.  The auxiliary port is not configurable but has fixed parameters as described in the ‘Serial Link Wiring' part
of Section 2 of this manual.

4. With TCS Binary or GEM 80 sslected, only Baud Rate is configurable. All other parameters are fixed as:
8 data bits, 1 stop bit, parity: even (TCS) or nona (GEM BO)

5.  With 451X DISK selected, only Baud Rate is configurable. Al other parameters are fixed as: 7 data and
1 stop bit, with even parity.

After setting the configurable items, and operating the ENTER key to save the new data, the first display page
can be re-called by use of the page scroll down key. Alternatively, the operation of any softkey causes a return
to the configuration menu, or operation of <#> causes a return to the top leve! menu.
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4.3.4 ALARM CONFIGURATION

Alarms are set up, channel-by-channesl. Each channel can have up lo four alarms associated with it of any mix
of types as described below. Once the relevant alarm sel-points have been entered, the actions which are to be
initiated when the alarm becomes active are configured in the ‘alarm job' page.

Notes...

1. Alarm relay coils in the relay output SIMs are energised EXCEPT when the alarms controlling them are
active, (This is to ensure that fail-safe conditions apply should there be a failure in the line power supply
to the system, a relay failure, system dc PSU faiiure atc..). If the output is viewed on the display panel,
tha channel will be true when the alarm is off {and vice versa). See the ‘Output SIM Wiring' part of Saction
2 for further details.

2. When discrete outputs (DOs) on the 15 channef DIO board are bemg used as atarm outputs, each output
is low' when the alarm is active, and 'high' when the alam is not active.

ALARM MESSAGES

Unless otherwise configured, each alarm is initialised with a default descriptor, describing the type of alarm.
Examples of such descriptors are:- Absolute high alarm, Absolute low afarm, Deviation alarm, Increase rate
alarm, Low digital alarm and so on.

The user can enter a new massage, io replace the default, within the following constraints:

1 Level 1 software: maximum of 50 messages of which 11 are used for the defaults.

2 Level 2 and 3 software: maximum of 200 messages of which 11 are used for the defaults.

3 Once a configurable message has been allocated to an alarm, that alarm has to be removed to release its -
message for reconfiguration to another alarm.

Mora than one alarm can share the same maessage, by copying from the channel which originally defined it.
When configuring on-line, this copying can be carried out using the text entry techniques described praviously
(eg ‘TEXT ENTRY' in Section 4.3 - System Configuration). With off-line configuration, the 'copy channel’
function must be used to copy the entire configuration of the channel.

GLOBAL ALARMS

The 4500 system provides a global alarm facility , the alarm being triggered seither by a channe! alarm configured
to do so, or as a result of any communications alarm (internal to the 4500 system and not configurable)
bacoming active.

Two discrete outputs are associated with the global alarm system. One (latched) remains active until the alarm
which is triggering the global alarm is acknowiedged; the other (unlatched) remains active until the alarm
condition is no longer active irrespactive of whether or not the alarm has been acknowledged. These outputs
are defined as a part of the SYSTEM configuration described previously.

A discrete input can also ba configured to act as a universal alarm acknowledgement. A logic high at this input
acknowledges all active alarms (whether or not they are configured to trigger the global alarm.)
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4.3.4 ALARM CONFIGURATION {Cont.)

ALARM TYPES
ABSOLUTE ALARMS,

Absolute alarm set-points are said to be either 'high’ or low', according to whether the alarm is to bacome active
when the signal exceeds the set-point in a positive or negative direction respectively. For example, if an alarm
is to become active if an input voltage falls below 5 volts, then the set-point should be defined as being ‘low’. |f
another alarm is to become active if the voltage rises above say, 5.25 Volts, then its set-point should be defined
as ‘high’. A hysteresis value can be set to prevent alarms toggling on and off when the measured value hovers
about the set-point.

Notes...

1. The setpoints must both lie between the scale zero and full scale values for the appropriate channal.

2.  Hysteresis is defined as a percentage of the full scale value, and is configurable between 0 and 10% In
steps of 0.1%. A high alarm will become non-active when its value falls below (setpoint - hysteresis
value); a low alarm will become non-active when its value rises above (setpoint + hysteresis value).

3. The above hold true only when the input signal and the scale have the same polarity, -The setpoint
polarities are related to the input signal, not the scale. Thus, in the case whare the scale value
decreases for an increasing input signal, the alarm polarities are reversed.

DEVIATION ALARMS,

Deviation alarms need to have either:

a)  areference value and a deviation value defined. If the channel's measured value goes outside the band
'reference value & deviation value’ then the alarm is triggered (see note 3 below). For example, it may be
required that an alarm becomes active if a voltage falls below 4.75 Volts or if it rises above 5.25 Volts. In
such a case, a reference voltage of 5 would be used with a deviation value of 0.25 Volts. Again, a
hysteresis value can be set.

b) a reference channel and a deviation value defined. If the value ot the channel being configured difiers
from the reference channel value by more than the daviation value, the alarm becomes active (see note 3
below).

Notes...

-t

The range within which the deviation alarm operates must lie within the scale zero and full scale values.

2.  Hysteresis is defined as a percentage of the full scale value, and is configurable between 0 and 10% in
steps of 0.1%.  The alarm becomes active when its value falls outside the range (reference value +
deviation). Such an alarm becomes non-active again when its value lies within the range:

Reference point - deviation + hysteresis « value « reference point + deviation - hysteresis.

3 It is possible to set deviation alarms to trigger:

a) only when the channel value is greater than the reference + daviation value;

b} only when the channel value is less than the reference - deviation valus;

c) whenever the channel value lies outside tha range ‘reference value + deviation value’.
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4.3.4 ALARM TYPES (Cont.)
RATE-OF-CHANGE ALARMS

Rate-of-change alarms become active if the measured value changes at a rate greater than the defined maxi-

mum for the channel. The inputs required are

iy Anumber of units (eg 10 m).

iy  Atime period which is the minimum time ovar which the entered quantity may be allowed to change before
triggering the alarm {eg. 60 minutes).

ifiy A direction (rising or falling).

iv)  An averaging period. This is the time period over which the average of the rate-of change readings is
taken (eg. 1 second).

Notes...
1. Selsctable time periods ara: 1, 10, 30 seconds, 1 10, 30 minutes, 1 hour,
2.  Selectable averaging periods are: G, 1, 2, 3, 4, 5, 6, 7, Bor 9 seconds

Example: A flow rate is 1o be regulatad, so that any increase doas not exceed 100 cubic metres per hour.
Should this rate of increase be excesded, the channel alarm is to be triggerad

i) Measuring quantity = 100

i) Units = cubic metres

i)  Time period =1 hour {60 x 60 seconds)
v}  Direction = fising

v)  Averaging period =5 seconds.

Each second, the average rate of changs is calculated for the preceding 5-second period.  H this value exceeds

100 h .
GOx 60 the alarm triggers.

DIGITAL ALARMS.

Digital alarms become active whenever a discrate input goes high or low, {according to configuration).

ALARM INDICATORS

Tha following alarm indica{ors are used in tha systam's display to denote the alarm typas described above:

Absoluts high

Absolute low

Deviation {bi-polar)

Deviation (posilive excursions only)
Deviation (negative excursions only)
Rate alarm positive going

Rate alarm negative going.

Discrets high

Discrete low
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4.3.4 ALARM CONFIGURATION (Cont.)

PRINTER ALARM MESSAGES

It a printer is fitted, then a massage will be printed evary time an alarm becomas active, and every time an alarm
becomes non-active. The messages take tha form shown below.

14:38:12 22-DEC
14:38:44 22-DEC

1-Boiler Temp Nol
l-Boiler Temp HNol
14:39:13 22-DEC 1-Boiler Temp Nol
14:40:06 22-DEC 1-Boiler Temp Nol
14:52:59 22-DEC 32-Discrete input No 2
15:01:03 22-DEC l1-Boiler Temp Nol
15:04:39 22-DEC 3-Drain valve temp 1

in HI ABS AL SP= 50.00
out of HI ABS AL SP= 50.00
in Communication alarm

out of Communication alarm

in ATARM ON
in HI DEV AL, SpP= 18.00 Dev:=,1000
in HI RATE AL SP= .10060/1 SEC

. J
Y

Channel descripiors

HA240268
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4.3.4 ALARM CONFIGURATICN {Cont.)
ACCESS TO ALARM CONFIGURATION

The following figure shows the arrangement of the alarm configuration pages.

ALARMS ——Soitkey

—

Set alarm type
and desctriptor

Not applicable
—to Discrete input
alarms

Set up set- point
and deviation

Set DIOs and
reports to be
active on alarm

Figure 4.3.4 Access to alarm configuration

For each channel accessed, if no alarms have yet been set up, the display page will be as follows:

NNN DDD.D Units Channel descripteor AB
No alarms configured

Operation of one of the cursor keys will move the cursor to the left-most position on the lower display line.
Operation of the menu scroll keys will now allow the first alarm type for this channel to be selected {using the
ENTER key when the appropriate symbol appears at the cursor position). To set up the second alarm type ior
the channel, the cursor keys are used to move the cursor one character position to the right, and the selection
process repeated. if required, the third and fourth alarm types for the channel are set up in a similar way.

Note...
The alarm symbols can be selected only fram alarm page 1 for whichever type of alarm is being

configured.

With absolute high and low alarms selected as alarms 1 and 2, the page will look similar to the figure below.
The alarm symbois on the top display line appear only when the alarms are active.
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4.3.4 ALARM CONFIGURATION (Cont.)

ABSOLUTE ALARM PAGE 1 (ENABLE)

NNN A¥DDD.D Units Channel descriptor AB
AY @ ON G#:0FF aazaaaaaaaaaaaaaaaza

This page allows a channel alarm descriptor to be entered, and allows each of the alarms associated with the
channel to be individually enabled or disabled, {switched on or off) and to be set up to trigger or not to trigger a

global alarm as required.

aaa........aaa

Alarm types associated with the channel (maximum 4 per channal).

Indicates which of the four alarms is currently selected for configuration.

Allows the alarm to be enabled (scrolled to 'ON") or disabled {scrolled to ‘OFF").
Allows the alarm to trigger (scrolled to ‘ON") or not 1o trigger (scrolled to ‘OFF’) the
global alarm described in the system configuration section (above) of this
document. -

A 20 character alarm descriptor, entered using the text entry technique described
elsewhere in this document (eg in the output units page description above).

After all the configurable items required have been set up, the next display page is called using the page scroll

key.

ABSOLUTE ALARM PAGE 2 (SETPOINTS)

DD.DD

N.N

NNN #¥DDD.D Units Channel descriptor AB
Ay @ Set point : DD.DD Hys: NN%

The alarm type currently baing configured.

The threshold value. Should the channel value exceed the threshold value in the
appropriate sense, the alarm becomes active.

The hysteresis value in % of full scate. (More fully described in the ‘alarm types’
section above.)

ABSOLUTE ALARM PAGE 3 (ALARM JOBS)

NNN A¥DDD,D Units Channel Descriptor AB
AY @ opl:PPP op2:RRR Report N : OFF

This page allows the cperator to define the actions to be taken when an alarm becomes active,

@
PPP
RRR
N
OFF

HA240268
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The alarm currently being configured,

DQ or relay channel number to be activated on alarm.

Additional DO or relay channel number to be activated on alarm.
Select report 1 to 4 by scrolling or by numeric entry.

Serollable 'OFF" to disable or ‘ON’ to enable raport printing on alarm.
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4.3.4 ALARM CONFIGURATIOCN (Cont.)

DEVIATION ALARM PAGE 1 {(ENABLE)

NNN WA DD.DD Units Channel Descriptor AB
VA @ YYY G#:NNN aaasasaaasasaaaaaaaa

This page allows a channel alarm descriptor to be entered, and allows sach of the alarms associatad with the
channel to be individually enabled or disabled, (switched on or off) and to be set up to trigger ar not 1o trigger a

global alarm as required.

TvAa
@

NNN

Alarm types associated with the channel. )

Indicates which of the four alarm is currently selected for set-up.

Allows the alarm to be enabled {scrolled to 'ON') ar disabled (scrolled to ‘'OFF").
Allows the afarm 1o trigger {scrolled to ‘ON’} or not to trigger {scrolled to 'OFF’) the
global alarm, described in the system configuration section (above) of this
documant. -

A 20 character alarm descriptor, entered using the text entry technique described
slsewhere in this document (eg in the output units page description above).

DEVIATION ALARM PAGE 2 (SETPOINTS)

@
REF VAL/REF CH

RR.RR
NNN
DD.DD
H.H

Section 4
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NNN WA DD.DD Units Channel Descriptor AB
+vA (@Ref:VAL RR.RR Dev: DD.DD Hys: H.H%

NNN WA DD.DD Units Channel descriptor AB
VA (@Ref:CH NNN Dev: DD.DD Hys: H.H%

The alarm type currently being configured.

This field allows a chaice of references to be made:

1) When scrolled to 'VAL', the deviation valus is relative to a fixed
{reference) value. Should the measured value of the channel
move outside the band defined by RR.RR & DD.DD (referance
value =k deviation), then the alarm will become active, as
described in the 'alarm types' section above.

2) When scrolied to 'CH', the deviation value operates on the
difference between the measured value of the channel being
configured and the measured value of the reference channel.
Should the difierence between the valuss of these channels
axceed the devialion value, the alarm will become active, as
described in the ‘alarm types’ sectlon above.

The reference value.

The referance channsl number,

The deviation value.

The hysteresis value in % of full scale. (Mare fully described in the ‘alarm types’

section above.)
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4.3.4 ALARM CONFIGURATION (Cont.)

DEVIATION ALARM PAGE 3 (ALARM JOBS)

NNN VA DD.DD Units Channel descriptor AB
VA G opl:PPP op2:RRR Report N : YYY

This page allows the user 1o define the actions to be taken when an alarm becomes active,

@
PPP

HAR
N
YYY

HA240288
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The alarm currently beirg configured.

DO or relay channel number to be activated on alarm.

Addtional DO or relay channel number to be activated on atarm.
Select repart 1 1o 4 by scrolling or by numeric entry,

Scrollable 'OFF' 1o disable or 'ON' to enable report printing on alarm.
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4.3.4 ALARM CONFIGURATION [(Cont.)

RATE-OF-CHANGE ALARM PAGE 1 (ENABLE)

NNN T, DD.DD Units Channel descriptor BB
Tl @ PPP G#:RRR aaaaaaaaaaaaaaaaaaaa

This page allows a channel alarm descriptor to be entered, and allows each of the rate-of-change alarms
associated with the channel to be individually enabled or disabled, (switched on or off) and to be set up to trigger
ar not to trigger a global alarm as required.

Tl Rate-of-change types associated with the channel.

@ Indicates which of the four alarms is currantly selected for configuration.

PPP Allows the alarm to be enabled (scrolled to 'ON’) or disabled (scrolled to 'OFF").

RRR Allows the alarm to trigger {scrolled to ‘ON') or not to trigger (scrolled to ‘OFF') the
global alarm, described in the system configuration section (above) of this
document. -

aaa........aaa A 20 character alarm descriptor, entersed using the text entry technique described

elsewhaere in this document (eg in the output units page description above).

RATE-OF-CHANGE ALARM PAGE 2 (RATES)

NNN Tl DD.DD ©Units Channel Descriptor AB
Tl  @val: VV.VV Period:PP SECS Avrg: As

@ The alarm type currently baing configured.

VV.VW Rate value, This is the average amount of change (in display units} which is not {o
be exceeded in the time period to be defined in the next fiald,

PP The period over which the rate value (VV.VV) is not to be exceaded. This period is
scraollable to the following values: 1, 10 or 30 seconds, 1, 10 or 30 minutes, or 1
hour. _

A The time constant of the 'walking window' averager, The time constant is scrollable

to the following values: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 seconds.

RATE-OF-CHANGE ALARM PAGE 3 (ALARM JOBS)

NNN Tl DD.DD Units Channel descriptor AB
T @ opl:PPP op2:RRR Report N : YYY

This page allows the operator te define the actions to be taken when an alarm becomes active,

@ The alarm type currently being configured.

PPP DO or relay channel number to be activated on alarm.

RRR Additional DO or relay channel number to be activated on alarm.

N Select report 1 ta 4 by scrofling or by numeric entry,

YYY Scrollable ‘OFF to disable or 'ON’ to enable report printing on alarm.
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4.3.4 ALARM CONFIGURATION {Cont.)

DIGITAL ALARM PAGE 1 (ENABLE)

NNN H Hitag i/p Channel descriptor AB
H @ NNN G&:YYY aaasaaaaaaaaaaaaaaaa

This page allows a channel afarm descriptor to be entared, and allows one digital alarm associated with the
channel to be individually enabled or disabled, (switchad on or off) and to be set up to trigger or not to trigger a

global alarm as required.

aaa........aaa

Input alarm types associated with the channel. H is selectad if the channal is to go
into alarm state when the input is positive going. L is selected if the channel is to go
into alarm when the input is negative going.

indicates which of the alarm types is currently selected for set-up.

Allows the alarm 1o be enabled {scrolled to "ON') or disabled (scrolfed to 'OFF").
Allows the alarm to trigger (scrolled to 'ON’) or not 1o trigger (scrolled o 'OFF) the
global alarm, described in the system configuration section (above) oi this
document.

A 20 character alarm descriptor, entered using the text entry tachnique described
alsewhers in this document {eg in the output units page description abave).

DIGITAL ALARM PAGE 2 (ALARM JOBS)

NNN H Hitag i/p Channel descriptor AB
H @ opl:MMM op2:PPP Report N : YYY

This page allows the operator to define the actions to be taken when an alarm becomas active.

@
MMM
PPP
N
YYy

The alarm currantly being configured.

DO or ralay channel number to be activated on alarm.

Additional DO or relay channe! number to be activatad on alarm.
Select report 1 to 4 by scrolling or by numeric entry.

Scrollable ‘OFF" to disable or ‘ON' to enable report printing on alarm.

Once configuration is complets, operation of the page scroll key will re-call the first alarm set-up page.
Alternatively, operation of any softkey causes a return to the configuration menu, or operation of the <#= kay
causes a return to the top level menu.
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4.3.5 DATE AND TIME CONFIGURATION

Date and time configuration are carried out by operating the ‘Date & time' softkey in the ‘Configure:” menu.. The
operation of this softkey causes the display 1o show what the system believes 1o be the current date and time as
depicted in the figure below:

HH:MM:s55 day DD MMM YYYY AB

Note...
It is necassary for the operator fo be in level three access before the time and/or date can he changed.

if no further key strokes are made, the time continues to increment, and the display returns to the top lavel
menu after about 10 seconds. As soon as any atlempt is made to update any of the fields, the seconds field
stops incrementing.

At entry, the cursor is located under the hours (HH) field, If it is required that this field ba changed, then tha
numeric entry or menu scroll keys can be used to set the new hours. [f not, the cursor keys are used to locate
the cursor under the required field.

An idantical technique is used to set minutes, day number, Month and Year. Once all the changes have been
made, the ENTER key is operated to save the new set-up. This operation resets the seconds display to zero,
re-starts the seconds display incrementing, and sets the day name to the correct day for the entered date.

The display returns to the top level menu after about 10 seconds, or if the <#> is operated.

if an incorrect date or time entry is attempled, an error message appears for about 5 seconds, before the
display returns to the date and time display, waiting for a valid entry.

Once the time and date have been configured, the operation of any softkey will cause a return to the
configuration menu. Alternatively, a return to the top level menu can be made by the operation of the <#> key.

4.3.6 MATHS PACK CONFIGURATION

Section 6 details in full, the configuration of the maths pack functions. If this softkey is selected but the maths
pack option is not installed, the following display page appears:

Option not installed
— Press a key te continue

Operation of any of the keys will cause a return to the next higher menu level.

Section 4 HA240268
Page 4 - 58 Issue 5 Oct 80



4500 INSTALLATION AND QPERATION MANUAL

4.3.7 CHANNEL CALIBRATION

This feature allows small inaccuracies in one or more input channels' transducers to bse accounted for. The
procedure is as follows for a temperature transducser. The procedure is similar for other input types.

1. Select a channel or group of channels for calibration

2.  For the selected channel(s), place the transducer(s} in an environment where the temperature is known,
and which is at or near the low end of the temperature range which is to be measured.

3.  Enter the known temperature.

Operate the ENTER key 1o calibrate the low point, for each channel in turn.

5.  Place the transducer{s) in an environment where the temperature is known, and which is at or near the
high end of the temperatura range which is to be measured.

6.  Enter the known temperature.

7. Operate the ENTER key fo calibrate the high point, for each channel in tum.

8.  Quit calibration facility

C

Each channel's calibration can be enabled and disabled using the ‘Acquisition inhibit/Calibration disable’ page
described in section 4.3.2,

CALIBRATION ACCESS

The calibration pages are accessed from the on-line top ievel configuration menu, as shown in figure 4.1b.

CONFIGURATION PAGES

CHANNEL SELECTION

Enter channel range to calibrate
Start channel:NNN End channel:PPP

This page allows one or more channals to be selected for calibration. If say NNN is entered as 23, and PPP as
50, then all analogue input channels within this range will be selected. Channels other than analogue inputs are
skipped, as are channels with square or square-root linearising functions.

LOW END CALIBRATION

Set sensor(s) to their low value
Enter required display value:VVVVVV

This page allows a value to be enterad for the low calibration point. This is the value that should be displayed
when the transducer is at its known low calibration point.

ENSURE STABLE READING

Check channel reading has stabilised
ch no:NNN value VVVVVV{Enter = calibrate)

Once the reading has stabilised, the ENTER key is operated to tell the 4500 to calibrate at this point.  Where
more than one channel is being calibrated to the same low value, the channel number will change to the next
relevant channel and wait for an ENTER before continuing to the next channel. Once all the selected channels
have been low-end calibrated, the display changes to the ‘High end calibration’ page as follows:
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4.3.7 CHANNEL CALIBRATION (Cont.)

HIGH END CALIBRATION

Set sensor(s) to their high value
Enter reguired display value:VVVVVV

This page allows a value to be entered for the high calibration point, This is the value that should be displayed
when the transducer is at its known high calibration point.

ENSURE STABLE READING

Check channel reading has staBilised
ch no:NNN value VVVVVV (Enter = calibrate)

Once the reading has stabilised, the ENTER key is operated to tell the 4500 to calibrate at this point.  Where
more than one channel is being calibrated to the same high value, tha channal number will change to the next
relevant channsl and wait for an ENTER beafore continuing to the next channsl. Once all the selected channels
have been high-end calibrated, the display changes to the ‘Calibration complete’ page as follows:

CALIBRATION COMPLETE

Calibration complete. Press enter to
continue calibrating, #or seftkey to exit

This pags is displayed when the 4500 has finished calibrating the selected group of channels. ENTER causes a
raturn to the first of the calibration pages to allow the operator to select further channsls for calibration.
Operation of either the # key or any of the soltkeys calls the ‘Calibration exit’ page.

CALIBRATION EXIT

Do you wish teo exit the calibration
facility 2 YYY

This page allows the opearator to quit calibration (Scroll YYY to Yes) or to continue calibration (Scroll YYY to No),
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4.4 OFF-LINE CONFIGURATION EDITOR

WARNING
DURING OFF-LINE CONFIGURATION, THE 4500 SYSTEM IS EFFECTIVELY SWITCHED OFF AS FAR AS
THE MONITORING OF INPUT SIGNALS IS CONCERNED. FURTHER, ALL ALARM RELAYS WILL
ASSUME THEIR ACTIVE STATE. FOR THESE REASONS, BEFORE OFF-LINE CONFIGURATION IS
SELECTED, THE OPERATOR SHOULD ENSURE THAT NO RISK OF DAMAGE TO PERSONNEL OR
EQUIPMENT WILL RESULT FROM SWITCHING THE SYSTEM OFF-LINE.

This option allows rapid, off-line configuration of a 4500 system, using a V1100 or compatible terminal con-
nected to Comms Port 1 of the 4500 master unit. Once 1erminal configuration’ has been selected, all acquisi-
tion and processing of data is disabled until, once the configuration is complete, the 4500 is re-initialised and
then re-started.

The parameters available for off line configuration are the same as those described for on-line configuration
{Section 4.3 above), except far the Time and Date which are available for on-line configuration only.

Section 4.4.14 of this manual describas a Terminal Emulation software package available from the manufacturer
under part numbers RD242844 (5.25" disc) and RD242844 (3.25" disc). This package, which must be running
before off-ine configuration is selected, allows an IBM® PC or compatible computer to emulate a VT100
terminal, and suppiies the facility to save and recall 4500 configurations toffrom bulk storage media.

4.4.1 TERMINAL COMMUNICATIONS

The terminal to be used must be connected to the Comms Port 1 at the rear of the 4500 master unit, and have
its communications parameters set as listed below. If the Terminal Emulation software package is in use, then
the package sets-up all the necessary parameters itseif.

Baud rate 8600
N2, of data bits 8
N2, of stop bils 1
Parity None

4.4.2 OPERATION

ENTRY

Note...
For entry using the terminal emulation software, refer to sub-section 4.4.14.

In order to access the main configuration menu, the following procedure should be used:-

1. Atthe operator panel of the 4500, select access levelthree, then enter page 2 of the top level menu and
select {configure using:) Terminal. The display responds with the following message:

4500 Offline Configurator AB
Press ENTER to continue

Operation of any key other than -4 will cause a rsturn to the level 1 softkey menu. Operation of the -
key calls the following display:

CHESSELL 4500 SYSTEM VH.N/LRRR AB
Offline configuration in progress
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4.42 OPERATION (Cont.)

ENTRY (Cont.)

2. Connect the terminal io the Comms 1 Port.
3. Switch the tarminal on and operate <RETURN> to bring the main configuration menu to the screen.

MATN CONFIGURATION MENU

—— RETURN TO ON-LINE

—— RACK HARDWARE

—— CHANNEL AND ALARM

SYSTEM

-— COMMUNICATIONS

—— REPOQORTS

~- RECORDER REDIRECTION

—— MATHS PACK

USER LINEARISATION TABLES
ACCESS -
11-— PRINT ENTIRE CONFIGURATION
12-- SAVE ON DISC

13— RECALL OR INITIALISE

©® R s W N
1
|

= v
O

[
[

Each of these menu items is described fully later in this section.

EXIT

In order to return to on-line operation, a return is made to the main configuration menu (above) by operating the
<CONTROL> and <E> keys together. Once the main menu Is displayed, operation of <1> followed by
<RETURN> causes the message

Are you sure (¥Y/N)

to appear on the screen. Operation of <Y> (or <Ctrl><E>) causes the 4500 system to re-start as if it were
powering-up.
CONFIGURATION PRINTING

Selection of item 11 of the main configuration menu causes the entire 4500 configuration to be queued for
printing by a serial printer connected to the 4500 AUX port at the rear of the master unit.

As an alternative, it is possible to print out pages of the configuration separately, by operating the <CTRL> and
<W> keys simultaneously whilst the required page is displayed on the screen. <CTRL> <A> aboris printing,
<CTRL> <P> causes the printing to pause and <CTRL> <B> re-starts printing after a print pause.

It should be noted that operation of the <CTRL> <W> keys whilst any channe! or alarm page is on display
causes the configuration of all channels to be printed, not just those currently on the displayed page.

Forfurther details, refer to Section 4.4.13
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4.4.3 CONFIGURATION TECHNIQUE

The area of configuration to be carried out is selected from the main configuration menu by typing the required
menu item number and operating the <RETURN> key. This wilf result in a sub-menu or a configuration page
appearing on the screen. Sub-menu items are also selected by typing the item number foliowed by <RETURN>.

In order to edit any of the fields on a configuration page, the cursor {arrow) keys are used to highlight the
relevant field. The <RETURN>* key is then used to seroll through the available alternatives in the field, or the
keyboard is used to anter the requirad string. Once the edit of any particular field is complete, the cursor Keys
are used to go on to the next item to be edited.

Note...
Whean editing text fields, the <Tab> and <DEL> keys can be used to move the text cursor forwards and

backwards respactively, within the field. In both cases, the text remains unchanged {i.e. these keys do
not edit the text, ihey just ailow the cursor to be moved).

At any time, the pravious menu can be raturned-to by operation of the <CTRL> and <E> keys simulianeously.
Whare this does not return to the main configuration menu, then item one of the dispfayed menu items will be
‘return to menu’. Typing <1> <RETURN=, or afurther operation of <CTRL><E> will cause a return to the main
configuration menu.

An area of each display page iz dedicated to the display of ‘control’ characters which are applicables to that page.

* <DEL> or <BACKSPACE> keys can be used to reverse the direction of scroll.

CHANNEL BLOCKS

The channel and alarm configuration is displayed in groups of 15 channels. Further channels can be brought to
the display either by means of the up (T) and down (1) cursor keys, or by defining a 'block’ of channals 1o be
displayed, by using <CTRL> <F>. [f the selected block is empty, the closest non-empty block is displayed; if
the selected block number exceeds the highest block number which contains channels, the request is ignored.

Note...
Each block contains 15 channels, so in order to bring, for example, channel 139 to the display, a block
number of 10 wolld be entered to display channels 136 to 150. (Table 7.2 is a cross-reference iable
which defines block numbers for all possible 4500 system channels).

Operation of <CTRL> <F> Keys causes the cursor to jump from the current channel field 1o a separate ‘page
number field. Operation of the — and « arrow keys allows the cursor to be moved batween the 'BLOCK' and
'PAGE NUMBER' fields, allowing a block or page number to be entered using either the numeric kays or the T
and | keys. To return the cursor to the new configuration page, the <CTRL> <F> Kkeys are operated again.

CHANNEL PAGES

The total number of paramelers which have to be set up for a channsl far exceed the ability of the system to
display them across one screen. For this reason the configuration is divided into a number of ‘pages’. Each of
these pages contains the channel numbers and their descriptors for up to one block of 15 channels, Oncs all
the configurable items have been sat up in page one, further parameters for the channel(s) in question are
accessed by aperating the right arrow cursor key from the final field on the page. This process continues until all
the configurable parameters for the channel(s) in question have been sat up.  Individual configuration pages
can be accessed using <CTRL><F> as described above.

CHANNEL COPYING

It Is sometimes convenient to caopy the configuration of one channel to one or more other channels. To do this,
it is first necessary to 'matk’ or tag’ the channel to be copied (source channel) and then to select the channel to
which the data is to be copied {destination channel).

With the source channel highlighted, <CTRL> <T> tags the channel, then if the cursor is moved to highlight the
destination channel, <CTRL> <C> copies the channel's data, including alarms.
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4.4.4 RACK HARDWARE CONFIGURATION

This area is entered by operating the <2> key followed by <RETURN= from the main configuration menu. Upon
selection the master configuration page (typical example depicted below) appears at the terminal scresen for
editing. Repeated operation of the <RETURN> key with the ‘MASTER’ field highlighted calls similar pagas to
the screen {or expansion units 1 {also depicted below), 2, 3 and 4 if these are fittad.

Note...
Alterable fislds are shown undelined for clarity in these examples. This underlining does not appsear on

the screen.

CAUTION
THE HARDWARE CONFIGURATION IS USED TO DEFINE TO THE 4500 SYSTEM WHICH CARDS ARE
FITTED IN THE MASTER RACK AND IN ANY EXPANSION RACKS FITTED. NO CHECKS ARE CARRIED
OUT BY THE SYSTEM TO DETERMINE THAT THE CORRECT BOARD TYPES ARE PRESENT IN THE
SPECIFIED SLOTS. BEFORE THE 4500 SYSTEM IS PLACED ON-LINE, IT MUST BE ENSURED THAT THE
CORRECT BOARD TYPES ARE INSERTED IN THE RACKS' SLOTS, AND THAT ALL RELEVANT SIM
LINKS HAVE BEEN FITTED OR REMOVED AS APPROPRIATE. FAILURE TO ENSURE THIS WILL
RESULT IN DAMAGE BEING CAUSED TO THE 4500 OR TO THE EQUIPMENT TO WHICH IT IS
CONNECTED, AS WELL AS GENERATING COMMUNICATIONS ALARMS FOR ANY ENABLED

CHANNELS.

| ]

| RACK : MASTER ENABLED [
! - - 1
!
!
!

|SLeT| I/O | CHANNEL | I/0 MODULE DESCRIPTOR
| NC.| TYPE | RANGE |

1 00 1 - 6 6 CH ISOLATED ANALOG INPUT
2 02 16 - 21 6 CH RID ANALOG INPUT
3 0% 31 - 45 15 CH ISOLATED ANALOG INPUT
4 03 46 — 60 15 CH NON ISOLATED ANALOG INPOT
5 04 61 — 68 B8 CH ANALOG OUTPUT
6 07 76 — 90 15 CH DIGITAL I/O
7 06 91 - 98 8 CH RELAY OUTPUT
8 05 106 - 109 4 CH RELAY OUTPUT
9 30 121 — 135 15 CH PSEUDO ANALOG INPUT
10 31 136 — 150 15 CH PSEUDC ANALOG OUTPUT
11 32 151 - 165 15 CH PSEUDO DIGITAL I/O
|--.. ————— [— —————— J—
] RACK : EXPANSION 1 ENABLED

| SLOT| CRRD | CHANNEL | I/0 MODULE DESCRIPTOR
| NO.| TYPE | RANGE |

1 9_2_' 166 — 171 6 CH RTD ANALOG INPUT

2 0_9 181 — 195 15 CH ISOLATED ANALOG INPUT

3 03 196 — 210 15 CH NON ISCLATED ANALOG INPUT

4 04 211 - 218 8 CH ANALOG OUTPUT

5 o7 226 — 240 15 CH DIGITAL I1/0

1) 06 241 - 248 8 CH RELAY OUTPUT

7 05 256 — 259 4 CH RELAY OUTPUT

8 30 271 — 285 15 CH PSEUDO ANALOG INPUT

9 31 286 — 300 15 CH PSEUDO ANALOG CUTPUT

10 32 301 - 315 15 CH PSEUDO DIGITAL I/O

11 — - EMPTY

12 00 331 — 336 6 CH ISOLATED ANALOGUE INPUT
Section 4 HA240268
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4.4.4 (Cont.)

RACK HARDWARE CONFIGURATION {Cont.)

ALTERABLE FIELDS

MASTER

ENABLED

00, 02, etc

HAZ240268
lssue 5 Oct 90

This field allows the master rack or any of the expansion racks (if fitted) to be selected
for edit. The cursor (arrow) keys are used to highlight the field, and once the field is
highlighted, the return key is operated as many limes as is necessary to scroll the
required rack (ie EXPANSION 1, EXPANSION 2 etc.) to the field.

This field ailows the master or the selected rack to be enabled or disabled, by
operating the return key whilst the field is highlighted, When disabled, no
communications exist between the singie board computer and the VO boards in the
displayed rack. Thus, although the channels will be configured as selected (allowing
configuration of slots which are not currently filled), the measured values of all
disabled channels will be displayed as -NE-

This is the 'card type' tield which allows the type of card in each rack slot to be
defined. With the required slof's fisld highlighted, the return key is operated to scroll
through all the available card types (shown in the example above). Specifications for
all these card types appear in section 1 of this document.
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4.4.5 CHANNEL AND ALARM CONFIGURATION

Whan item 3 is selected from the main configuration menu, the channel configuration menu appears:-

-~ ;s NP

ANALOGUE INPUT PAGE 1

CHANNEL CONFIGURATION

-— RETURN TO MENU

—— ANATOG INPUOT

-- ANATOG OUTERUT

—— DIGITAL I/O

—— PSEUDO ANALCG INPUT
-— PSEUDO ANALOG OUTPUT
—— PSEUDO DIGITAL I/0

Selection of item 2 ({type «2><RETURN>) causes page 1 of the analog'ue input configuration to appear for the
first 15 analogue input channels. As shown below, this screen display contains the {(underlined) configuration

field

1)
2)
3)
4)
5)
6)

S

Channel descriptor
input type

Input hardware low range {'zera")
Input hardware high range ('span’)

Input engineering units

CJC location and external values and units as appropriate

7) Attenuator/shunt value
I-—— —— [—
| | | |INPOT INPOT I/ | | €Jc SHUNT/
[CHAN| CHANNEL DESCRIPTOR I/O |INPUT|H/W LC H/W HI ENG |CJC| CHN/ ENG |ATTEN.
| ID.| TYPE| TYPE|RANGE RANGE UNIT {LOC| VAL UNIT|OHM/K
] - -—== - |
1 Beiler pressure 0o v 0.000 100.0 v  OFF X100
2 Boiler temp 2 00  mA 4.000 20.00 mA  INT 100
3 Boiler temp 3 00 T/C =-100.0 B800.0 F EXT 440.0 R
4 Boiler temp 4 00 T/C 50.00 200.0 C REM 192
5 Boiler temp 5 00 T/C 600.0 100Q0. R EXT 273.0 K
6 Boiler temp 6 00 T/C 300.0 500.0 K EXT 32.00 F
16 Outlet temp 1 o2 T/C 100.0 350.0 F EXT 00.00 C
17 Cutlet temp 2 02 T/C 50.00 200.0 c OFF
18 Qutlet temp 3 02 T/C 600.0 900.0 R OFF
19 Qutlet temp 4 02 RTD 320.0 470.0 K OFF
20 Valve pasn 1 02 mv 00.00 100.0 mV OFF
21 Rotn rate 6 02 mA 00.00 10.00 mA OFF 2K
22 Flow rate 1 09 v 00.00 10.00 Vv OFF X1
23 Flow rate 2 09 v 00.00 10.00 v OFF X1
24 Flow rate 3 09 \ 00.00 10.00 V OFF X1

The configurable fields are as described in the 'On-fine configuration’ section of this document., The notes below

may, however, be helpful.
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4.4.5 CHANNEL AND ALARM CONFIGURATION (Cont.)

ANALOGUE INPUT PAGE 1 (Cont.)

Channel descriptor

CJC location

ATT/SHUNT

The descriptor for the channei may ba typed in using the qwerty keyboard
associated with the terminal. These descriptors appear on cther configuration
pages as well, but they cannot be edited on any page but this. The <TAB> and
<DEl> keys can be used to move the text cursor through the text field as de-
scribed in section 4.4.3 above.

Scrollable choices are: OFF, INT, EXT, REM.

INT The cold junction temperature is sensed in the analogue board SIM.

EXT The temperature of an external cold junction used as a reference for
thermocouple inputs. Entered using the terminal keyboard.

REM Available for use with 15-channel boards only, the temperature reference is
anather channel the number of which is entered in this field, wsing the
terminal keyboard.

The value of the attenuator (voltage inputs) or shunt (current inputs) fitted across

the relevant terminals in the channel SIM. Shunt values can be specified in £ or in

kQ, according to whether the field after the value is scrolled to blank or to 'K'.

To access page two, the — key is operated from the ATT/SHUNT field.

HA2402868
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4.4.5 CHANNEL AND ALARM CONFIGURATION (Cont.)

ANALOGUE INPUT PAGE 2

Page two is accessed by operating the —> cursor key from the shuni/attenuator field in page 1. The page
{depicted below) retains the channel ID and Channel descriptor fislds for reference purposes (ie the channel
descriptors are not available for edit other than in page 1) and halds the following configuration fields:-

1)
2)
3)
4)
S)
6)

Filter time constant in seconds or Change value as % of full scale.

Linearisation function type.
Linearisation low range ('zaro'}.
Linearisation high range ('span’).
Linearisation engineering units,
Enable / disable data acquisition.

i I

[...-.

|

t | FILTER | | LINEARIZATION | -

|CHAN| CHANNEI. DESCRIPTOR I/O | / | FUNCTION| LOW HIGH ENG | ACQ |

D.| TYPE| CHANGE | | RANGE RANGE UNIT | |

mm——— - [
1 Boiler pressure 00 1l s LINEAR 00.0C 100.0 OFF
2 Boiler temp 2 00 2 s LINEAR 04.00 20.00 ON
3 Boiler temp 3 00 3 s TYPEK -100.0 B800.0 FE ON
4 Boiler temp 4 00 45 TYPE J 50.00 200.0 C ON
5 Boiler temp 5 oo 5 s USER 1 600.0 1000. R ON
& Boiler temp 6 00 65 TYPE T 300.0 500.0 K ON
16 Outlet temp 1 02 1s TYPE S 100.0 350.0 F ON
17 Outlet temp 2 0z B s TYPE R S0.00 200.0 C oN
18 Outlet temp 3 02 255 s TYPE E 600.0 800.0 R ON
19 Outlet temp 4 02 2 % PT1OO0 320.0 470.0 K ON
20 Valve posn 1 02 4.5 % LINEAR 00.00 100.0 % oN
21 Rotn rate 6 02 9.9 % OFF 00.00 10.00 ON
22 Flow rate 1 09 10 $ SOR ROOT 00.00 10.00 ON
23 Flow rate 2 08 0D s BSQR ROOT 00.00 10.00 ON
24 Flow rate 3 09 0 s SQR ROOT 00.00 10.00 o

The configurable (under]inéd) fields are as described in the 'On-line configuration’ section of this document.

To access page three the —> Key is operated from 1he ACQ field.
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4.45 CHANNEL AND ALARM CONFIGURATION (Cont.)

ANALOGUE INPUT PAGE 3

Page thrae is accessed by operating the — cursar key from the ACQ fisld of page two. The page (depicted
below) retains the channel ID and Channel descriptor fields for reference purposes (ie the channel descriptors
are not available for edit oiher than in page 1) and holds the following configuration fields:-

Display low range {'zero")

1)

2)  Display high range {'span’)
3)  Display engineering units
4)  Redirection channel number
5)  Data logging intarval for Mass Storage
6) Log enable channel for Mass Storage
[= S e e e —————= I
i | | DISPLAY | REDIRECT |DATA | LOG |
|CHAN| CHANNEL DESCRIPTOR I/0 | LOW HIGH ENG | TO CHAN |LOGGING |ENBLE]
[ ID.| TYPE| SCALE SCALE TUNITS | NO. | INTERVAL] ]
I - i
1 Boiler pressure 00 00.00 1000. BPBSI None 1 2D 166
2 Boiler temp 2 00 00.00 200.0 DEG C None DISABLED None
3 Boiler temp 3 00 00.00 1000. DEG F None CHANGE 167
4 Boiler temp 4 00 00.00 200.0 DEG C None EVNT:123 168
5 Boiler temp 5 o]0} 00.00 1000 DEG R None DISABLED HNone
6 Beiler temp 6 (s]¢ 300.0 500.0 K None DISABLED HNone
16 Outlet temp 1 02 100.0 350.0 DEG F 122 DISABLED None
17 Outlet temp 2 02 50.00 200.0 DEG C 123 DISABLED None
18 Cutlet temp 3 02 500.0 1000 DEG R 124 DISABLED None
19 Qutlet temp 4 02 300.0 500.0 K 125 DISABLED None
20 Valve posn 1 0z 00.00 100.0 % 126 DISABLED None
21 Rotn rate ) 02 00.00 100.0 % iz27 DISABLED None
22 Flow rate 1 9 00.00 1000 l/hr 128 DISABLED Ncne
23 Flow rate 2 09 00.00 1000 l/hr 129 DISABLED None
24 Flow rate 3 08 00.00 1000. 1/hr None DISABLED None
The configurable fields are as described in the 'On-line configuration’ section of this document
To access page four the — key is operated from the LOG ENBLE field,
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4.45 CHANNEL AND ALARM CONFIGURATION (Cont.)

ANALOGUE INPUT PAGE 4

Page four is accessed by using tha —> cursor key from the log enable fiald.

The page {depicted below) retains

the channe! ID and Channel descriptor fields for reference purposes (ie the descripior is not available for edit
other than in page 1} and holds the following configurable fields for the first alarm ssetpoint for the channels.

1)
2)
3)
4)
3}
6}
7)
8)

Alarm type
Setpoint value or reference channel if required for deviation alarm.
Deviation value for deviation alarm

Pariod value for rate alarm
Hysterssis valus

Alarm enable

Global alarm enable

First alarm output channel number

i ettt - I
I f JALARM | I i I | TRIP |O/P |
|ICHAN| CHANNEL DESCRIPTOR I/0 |TYPE | VAL/CH |PERIOD! T/CON | EN. |GLOBAL|CH |
| ID.I TYPE | | SET PNT| VALUE| HYST % |ALARM|ATARM | 1 |
I et - i
1 Boiler pressure 00 NONE
2 Boiler temp 2 00 ABSH 850.0 01.00 XYES YES 1
3 Boiler temp 3 00 ABSL 100.0 01.00 NO YES 2
4 Boiler temp 4 00 DEV 150.0 75.00 92.500 YES NO 3
5 Boiler temp 5 00 DEVH 800.0 00.00 01.00 YES NO 4
6 Boiler temp 6 00 DEVL 380.0 00.00 01.50 NG HNO 5
16 Outlet temp 1 02 RATEH 20.0¢ 1 SEC o xNo YES 8%
17 Outlet temp 2 02 RATEL 2,000 1 SEC L YES NO None
18 Outlet temp 3 02 NONE
19 Outlet temp 4 02 NONE
20 Valve posn 1 02 HNONE
21 Rotn rate 6 02 NONE
22 Flow rate 1 08 NONE
23 Flow rate 2 0% HNONE
24 Flow rate 3. 09 NONE
The configurable fields are as described in the *On-line configuration’ section of this document.
To access page fiva the — kay is operated from the O/P CH 1 fisld.
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4.4.5 CHANNEL AND ALARM CONFIGURATION (Cont.)

ANALOGUE INPUT PAGE 5

Page five is accessed by using the — cursor key from the O/F CH 1 field on page 4.

The page {(depicted

below) retains the channel ID and Channel descriptor fields for reference purposss (ie the descriptor is not
available for edit other than in page 1) and holds the following configurable fislds for the first alarm satpoint for

the channels.

1) Second alarm output channel number
2)  Alarm message
3)  Enabling of report printing on alarm.

!

I [ |O/F | | PRINT REPORT |
|CHAN] CHANNEL DESCRIPTOR I/O | CH | ] YES / NO I
[ ID.I TYPE| 2 | ALARM MESSAGE I 1 2 3 - 4 |
[ _ —-_— |

1 Boiler pressure 00

2 Boiler temp 2 00 139 TEMP 2 TOO HIGH YES NQ YES HNO

3 Boiler temp 3 00 140 TEMP 3 TOO ILOW NO YES NO YES

4 Boiler temp 4 00 141 TEMP 4 QUT OF RABNGE YES YES YES YES

5 Boiler temp 5 00 142 TEMP 5 TOQ HIGH NO NO NO NO

6 Boliler temp 6 00 143 TEMP 6 TOO LOW YES NO HNO NO

le Qutlet temp 1 02 NONE QOUTLET 1 RISING FAST NO YES NO KO

17 Outlet temp 2 02 HNONE QUTLET 2 FALLING FAST NO NO YES NO

18 Qutlet temp 3 02 NONE

19 Qutlet temp 4 02 HNONE

20 Valve posn 1 02 NONE

21 Rotn rate 6 02 NONE

22 Flow rate 1 09 NONE

23 Flow rate 2 09 NONE

24 Flow rate 3 09 NONE

The coniigurable fialds are as described in the ‘On-line Configuration’ section of this document.

This page, completes the channel and alarm 1 configuration for the channeis displayed. The configuration of
alarms 2, 3 and 4 for these channels is carried out in the same way as for alarm 1, and this configuration takes
place in pages 6 to 11. To access page six the — key is oparated from the PRINT REPORT field.

Once all the required alarm setpoints have been set up,

configuration menu.
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4.4,5 CHANNEL AND ALARM CONFIGURATION {Cont.)

ANALOGUE OQUTPUT PAGE 1

Whaen 3 is selected from the channel configuration menu, the first analogue output configuration page appears at
This page (depicted below) allows the output type and

the terminal for the first 15 output channels found.

range to be set up.

| | | OUTPOUT QUTEUT CUTEFOT |
|CHAN| CHANNEL DESCRIPTOR I/0 TYPE H/W LO H/W HI |
| ID.]| TYPE | RANGE RANGE |
| e e e e e e e e e e ————— |
61 HP Turbine 1 speed 04 mA 04.0C 20.00
62 Turbine 1 flow 1 04 v 00.00 10.00
63 Turbine 1 flow 2 04 v 00.00 10,00
64 Turbine 1 flow 3 04 v 00.00 10.00
65 Turbine 1 flow 4 04 A4 00.00 10.00
66 HP Turbine 2 soeed 04 A £4.00 20.00
67 HP Turkbine 3 speed 04 mA 04.00C 20.00
68 Turbine 2 flow 1 04 v 00.00 10.00
211 Turbine 2 flow 2 04 v 00.0C 10.00
212 Turbine 2 flow 3 c4 v 00.00 10.00
213 Turbine 2 flow 4 04 v 00.00 10.00
214 Turbine 3 flow 1 o] v 00.00 10.00
215 Turbine 3 flow 2 £4 v (00.00 10.00
216 Turkine 3 flow 3 04 v 00.00 10.00
217 Turbine 3 flow 4 04 v 00.00 10.00

The configurable fields (underlined) are as described in the 'On-line configuration’ section of this document,

To access oulput page 2, the —» key is operated from the OUTPUT H/W HI RANGE field.

ANALOGUE OUTPUT PAGE 2

The second analogue output page (depicted below) allows tha configuration of autput function and of the output
high and low limits.

|CHAN| CHANWEL DESCRIPTCR I/O
TYPE |

| ID.t

211
212
213
214
215
216
217

HP Turbkine 1 speed
Turbine 1 flow 1
Turbine 1 flow 2
Turbine 1 flow 3
Turbine 1 flow 4
HP Turbkine 2 speed
HP Turbine 3 speed
Turbine 2 flow 1
Turbine 2 flow
Turbine 2 flow
Turbine 2 flow
Turkine 3 flow
Turbine 3 flow
Turbine 3 flow
Turbine 3 flow

APV VU R e S PN S )

|FUNCTION LOW HIGH
LIMIT LIMIT
LINEAR 04.00 20.00
LINEAR 00.0C 10.00
SOR _ROOT 00.00 10.00
LINEAR 00.00 1¢.00
LINEAR 00.00 10.00
LINEAR 04.00 20.00
LINEAR 04.0C 20.00
LINEAR 00.00 16.00
SOR_ROOT 00.00 10.00C
LINEAR 00.00 12.060
LINEAR 00.00 12.00
LINERR 00.00 12.00
SOR ROOT ¢0.00 10.00
LINEAR 00.00 12.00
LINEAR 00.00 12.00

The cenfigurable fields (underlined) are as described in the 'On-line configuration’ section of this document.

To access output page 3, the —> key is operated from the HIGH LIMIT field.
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4.4.5 CHANNEL AND ALARM CONFIGURATION (Cont.)

ANALOGUE OUTPUT PAGE 3

The third analogue oulput page (depicted below) allows the configuration of display high and low scale, rate limit
and engineering units. If the Mass Storage option is installed, the Dala Logging interval and Log enable/disable
channel can be configured.

| ! DISPLRY |DATA | LOG |
|CHAN| CHANNEL DESCRIFTOR I/0 | LOW HIGH RATE ENG |LOGGEING |ENBLE |
1 ID.I TYPE| SCALE SCALE LIMIT UNITS JINTERVAL | ]
| e e e e e e e e e |

61 HP Turbine 1 speed 04 00.00 100.0 20.00 r/see 1: 2D 166

62 Turbine 1 flow 1 04 00.00 1000. 30.00 1l/hr DISABLED None

63 Turbine 1 flow 2 04 00.00 1000. 30.00 1/hr CHANGE 1867

64 Turbine 1 flow 3 04 00.00 1000. 30.00 1/hr EVNT:=123 168
65 Turhine 1 flow 4 04 00.00 1000. 00.00 l/hr DISABLED None

66 HP Turbine 2 speed 04 00.00 100.0 20.00 r/sec DISABLED None

67 HPF Turbine 3 speed 04 00.00 100.0 20.00 r/sec DISABLED None

68 Turbine 2 flow 1 04 00.00 1000. 00.00 1/hr DISABLED MNone
211 Turbine 2 flow 2 04 00.00 1000. 00.00 1/hr DISABLED None
212 Turbhine 2 flow 3 04 00.00 1000. 00.00 1l/hr DISABLED Nocne
213 Turbine 2 flow 4 04 00.00 1000. 00.00 l/hr DISABLED None
214 Turbine 3 flow 1 04 00.00 1000. 00.00 l/hr DISABLED None
215 Turbine 3 flow 2 04 00.00 1000. 00.00 1/hr DISABLED None
216 Turbine 3 flow 3 04 00.00 1009. 00.00 1l/hr DISABLED None
217 Turbine 3 flow 4 04 Do.oc 1000. 00.00 1/hr DISABLED None

The configurable fislds {underlined) are as described in the ‘On-line contiguration’ section of this document.

Once all the analogue output channels have been configured <CTRL><E> is used to return to the channel
configuration menu.
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4.4.5 CHANNEL AND ALARM CONFIGURATION (Cont.)

DIGITAL INPUT/QUTPUT PAGE 1

Selaction of itemn 4 of the channs| configuration menu calls digital O page 1 to the screen. This page {depicted
below} allows each channel associated with DIO boards to be configured as either input or output, and further
allows the high state and fow state messages and the acquisition of data to be enabled or disabled for each
relevant channel as required. If the Mass Storage option is installed, then the Data Logging interval and Log
enable/disable channel can be configured.

R - I |
| ] | TYPE: | f | | PATA | LOG j
|CHAN| CHANNEL DESCRIPTOR I/0 | DIGIN |MESSAGE|MESSAGE| ACQ |[LOGGING |ENBLE|
1 IP.| TYPE| DIGOUT | ON | OFF | | INTERVAL | !
[ e e e s e e I
76 Valve 1 open 07 DIGOUT Pl on Ploff 1: 2D 166
77 Valve 2 open 07 DPIGQUT On Off DISABLED None
78 Valve 3 open 07 DIGOUT On off CHANGE 167
79 Valve 4 open 07 DIGQOUT On Off EVNT:123 168
80 Valve 5 open 07 DIGOUT On Off DISABLED Ncne
81 Valve 6 open 07 DIGOUT On Off DISABLED None
82 Valve 101 closed 07 DIGOUT On Dff DISABLED None
83 Valve 103 closed 07 DIGOUT On Off DISABLED None
84 Sodiuwm flow 07 DIGIN &n On ON  DISABLED None
85 Primary cooling QK 07 DIGIN On On ON DISABLED None
86 Primary cooclant hot 07 DIGIN on on ON DISABLED HNone
87 Valve 203 opened 07 DIGIN On On oN DISABLED None
88 Valve 204 opened 07 DIGIN Off Off ON PISABLED None
85 Valve 207 opened 07 DIGIN off Off ON DISABLED None
90 Reacter shut down 07 DIGIN CEff On ON DISABLED None

The configurable fields {underlined) are as described in the 'On-line configuration’ section of this document.
To access digital inpul/output page 2, the -3 key is operated from the LOG ENABLE field.
Note...

The ACQuisition field is always blank for digital outputs, as the channel acquisition cannot be turned off for
such channels.
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4.4.5 CHANNELS AND ALARM CONFIGURATION (Cont.)

DIGITAL INPUT/QUTPUT PAGE 2

The second digital /0 page (depicted below) allows the listed items of configuration to be carried out for each

channel associated with DIO boards.
a) Alarm type

b) Alarm enable

¢) Global alarm linkage

d) Output alarm 1 channel number.

I I I I | TRIP | O/P
|CHAN| CHANNEL DESCRIPTOR I/0 | BLARM | EN. | GLOBAL | CH
[ ID.| TYPE| TYPE | ALARM | ALARM | 1
| ______
76 Valve 1 open 07
77 Valve 2 open Q7
78 Valve 3 open 07
79 Valve 4 open 07
B0 Valve 5 open 07
81 Valve 6 open 07
82 Valve 101 closed 07
B3 Valve 103 closed 07
84 Sodium flow 07 ©ON NO NO 884
85 Primary coeling CK 07 ©ON YES YES [
B6 Primary coolant hot 07 ON NO YES i
87 Valve 203 opened 07 OFF NO NO 8
88 Valve 204 opened 07 ON YES YES - 8
89 Valve 207 opened 07 OFF YES YES None
90 Reactor shut down 07 NORE

The configurable fields (underlined) are as described in the ‘On-line configuration’ section of this document.

To access digital input/output page 3, the — key is operated from the O/P CH 1 field.

Note...

The alarm parameter fields for digital output channels are aiways blank because alarms cannot be set for

this type of channel.
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4.4.5 CHANNEL AND ALARM CONFIGURATION (Cont.)

DIGITAL INPUT/CUTPUT PAGE 3

The third digital /O page (depicted below) allows the listed items of configuration to be carried out for each DIO
board channel.

a) OCutput alarm 2 channel numbaer entry.
b) Typing-in of the alarm messages.
c) Repor enabling.

r — !
| I (0/P | |  REPORT FORMAT |
| CHAN| CHANNEL DESCRIPTOR I/0 (CH | I ON / OFF |
| ID.| TYPE| 2 | ALARM MESSAGE | 1 2 3 4 |
— — |

76 Valve 1 open o7 -

77 Valve 2 open 07

78 Valve 3 open a7

79 Valve 4 open 07

80 Valve 5 open 07

81 Valve 6 open 07

82 Valve 101 closed 07

83 Valve 103 closed 07

84 Sodium flow 07 346 HNa flow 1ow NC NO _NO NO

85 Primary cooling OXK 07 347 Primary temp OK XNO O _NO HNO

86 Primary coolant hot 07 348 Coclant temp warning pule) KO _NO HNO

87 Valve 203 opened 07 349 Emergency coolant 1 pule] NOo _NO HNO

B8 Valve 204 opened 07 350 Emergency coeolant 2 NC NO _NHO HNO

89 Valve 207 opened 07 351 Emergency coolant 3 NG HNO _NO NO

90 Reactor shut down o7

The configurable fields (underlined) are as described in the ‘On-lie configuration’ section of this document.

Cnee ali the requited DIO channels have been configured, <CTRL><E> is used to return to the channel
configuration menu,
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PSEUDQO INPUT - OUTPUT BOARDS

4.4.5 CHANNEL AND ALARM CONFIGURATION (Cont.)

Pseaudo input-output boards are generally used only with the Maths pack option. Tha relevant part of the Options
Section of this manual should be referred to for a detailed description of Pseudo hoard usage.

Pssudp analogue input hoard Page 1

I
|

| DISPLAY |REDR | CHANGE | DATA | LOG |
|CHAN CHANNEL DESCRIPTOR I/C | LOW HIGH ENG | TO | |LOGGING |ENBLE}
ID. TYPE| SCALE SCATE UNITS |CHAN| % | INTERVAT | |
- - I

121 Ps/analcg input 30 D0.00  99.99 1l/hr 1 2.5 1: 2 D 166
122 Ps/analog input 30 00.00 99.99 1/hr None 10.0 DISABLED None

123 Ps/analog input 30 00.00 99.99 1l/hr None CHANGE 167

124 pPs/analog input 30 00.00 99.99 1/hr Nene EVNT:123 168
125 Ps/analog input 30 00.00 99.99 1/bhr None DISABLED HNone
126 Ps/analog input 30 00.00 95.99 l/hr None DISABLED Ncne
127 Ps/analog input 30 00.00 95.99 1l/hr None DISABLED HNone
128 Ps/analeog input 30 00.00 99.99 1l/hr None DISABLED None
129 Ps/analog input 30 00.00 99.99 l/hr None DISABLED None
130 Ps/analog input 30 00.00 99,99 1/hr None DISABLED HNone
131 Ps/analog input 30 00.00 99.99 1l/hr None DISABLED None
132 Ps/analog input 30 00.00 99.99 1l/hr None DISABLED HNone
133 Ps/analog input 30 00.00 99.99 1/hr Nane DISABLED HNone
134 Ps/analog input 30 00.00 99.99 1/hr None DISABLED None
135 Ps/analog input 30 00.00 99.99 l/hr None DISABLED HNecne

The configurable fields {(underlined) are as described in the ‘On-line configuration’ section of this document.

To access the alarm configuration for this type of input, the — key is operated at the LOG ENBLE field. This
alarm configuration, held on pseudo anaiegue input board pages 2 to 9, is identical to that described previously,

for pages 4 to 11 of the normal analogue input boards,

Once all the required pseudo analoguse input channels have been configured, <CTRL><E> is used to return to

the channel configuration menu.
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4.4.5 CHANNEL AND ALARM CONFIGURATION (Cont.)

Pseudo analogus output board Page 1

| - e e e el
i | i I I
|CHAN| CHANNEL DESCRIPTOR I/0 | LOW | HIGH |
| ID.| TYPE| LIMIT ¢ LIMIT |
' -- ]
136 Ps/Analog Output 1 31 00.00 99.99
137 Ps/Analog Qutput 2 31 00.00 99.99
138 Ps/Analog QOutput 3 31 00.00 99,99
139 Ps/Analog Output 4 31 00.00 99,99
140 Ps/Analog Output 5 31 00.00 99.99
141 Ps/Analog Output 6 31 00.00 99.99
142 Ps/Analog Output 7 31 00.00 99.99
143 Ps/Analog Qutput B8 31 00.00 99.99
144 Ps/Analog Qutput 9 31 00.00 99.99
145 Ps/Analog Output 10 31 00.00 99.99
146 Ps/Analcog Output 11 31 00.00 99.99 -
147 Ps/Analog Output 12 31 00.00 99.99
148 Ps/Analog Output 13 31 00.00 99.99
149 Ps/Analog Qutput 14 31 00.00 99.99
150 Ps/Analog OQutput 15 31 00.00 99.99

The configurable fialds {underlined) are as described in the 'On-line configuration' section of this document.

To access output page 2, the — key is operated from the HIGH LIMIT field.

Pseudo analogue output board Page 2

The second analogue output page {depicted below) allows the configuration of display high and low scaie values,
rate limit and engineering units. I the Mass Storage option is installed, the Data Logging interval and Log
enable/disable channel can be configured.

[ e e e e !
| | | DISPLAY | IDATA tLOG |
|CHAN| CHANNEL DESCRIFTOR I/O | LCW HIGH RATE | ENG |LOGGING |ENBLEI
| ID.} TYPE| SCALE SCALE LIMIT | UNITS |INTERVAL| |
| e e e e e e e e e |
136 Ps/hnalcg Qutput 1 31 00.00 99.99 45.00 1/hr 1: 2 D 166
137 Ps/&nalcg Output 2 31 00.00 99.99 45.00 l/hrc DISABLED Ncone
138 Ps/Analcg Output 3 31 00.00 99.99 45.00 l/hr CHANGE 167
139 Ps/Analeg Qutput 4 31 00.00 99.99 45.00 l/hr EVNT:123 168
140 Ps/Analeg Output 5 31 00.00 99.99 45.00 1/hr DISABLED Ncne
141 Ps/Analoeg Cutput 6 31 00.00 99.99 45.00 1/hr DISABLED None
142 Ps/Analeg Output 7 31 £0.00 99.99 45.00 l/hr DISABLED Neng
134 Ps/&nalcg Qutput B8 31 00.00 99.99 45.00 1l/hr DISABLED Ncne
144 Ps/analog Quuput 9 31 00.00 99.99 45.00 1/hr DISABLED None
145 Ps/Analeg Output 10 31 00.00 99.939 45.00 1/hr DISABLED Nene
146 Ps/&nalcg OQurput 11 31 00.00 99.99 45.00 l/hr DISABLED Nene
147 Ps/Analog Output 12 31 00.00 99.99 45.00 1/hr DISABLED None
148 Ps/Analeg Qutput 13 31 00.00 99.99 45.00 l/nr DISABLED None
14% Ps/hnaleg Output 14 31 00.00 99.99 45.00 1/hr DISABLED Nene
150 Ps/Analog Output 15 31 00.00 99.88 45.00 1l/hr DISABLED None

The configurable fields (underlined) are as described in the ‘On-line configuration’ section of this document.

Oncs all the pseudo analogue output channels have been configured <CTRL><E> is used to return to the
channel eonfiguration menu.
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4.45 CHANNEL AND ALARM CONFIGURATION (Cont.)

PSEUDO INPUT-OUTPUT BOARDS (Cont.}

Pseudo digital ¥O board Page

=1

I I | TYPE: | |DATA I LOG |
|CHAN| CHANNEL DESCRIPTOR CARD| DIGIN |MESSAGE|MESSAGE|LOGGING |ENBLE]
| ID.| TYPE| DIGOUT ON | OFF |INTERVALI |
I - -= -1
151 Ps/digital Output 1 32 DIGOUT On Off 1l: 2 b 166
152 Ps/digital Qutput 2 32 DPIGOUT On Off DISABIED None
153 pPs/digital OCutput 3 32 DIGOUT On Off CHANGE 167
154 Ps/digital Output 4 32 DIGOUT On Off EVNT:123 168
155 Ps/digital Output 5 32 DIGOUT On Off DISABIED None
156 Ps/digital Output 6 32 DIGOUT On Off DISABIED None
157 Ps/digital Output 7 32 DIGOUT  On Off DISABLED None
158 Ps/digital Qutput 8 32 PIGOUT On Off DISABLED None
159 Ps/digital Input 1 32 DIGIN Off On DISABLED None
160 Ps/digital Input 2 32 PIGIN Off On DISABLED None
16l Ps/digital Input 3 32 DIGIN Off On PISABLED Necne
162 Ps/digital Input 4 32 DIGIN Off On DPISARLED None
163 Ps/digital Input 5 32 DIGIN Off On DISABLED None
164 Ps/digital Input 6 32 DIGIN Off On DISABLED HNone
165 Ps/digital Input 7 32 DIGIN Off On DISABLED None

The configurabls fislds {underlined) are as described in tha ‘On-line configuration’ saclion of this document,

To access psaudo digital input/output page 2, the — key is oparated from tha LOG ENABLE figld.
and 3 are identical with normal digital ¥O pages 2 and 3, described above.

Pages 2

Once ali the pseudo DIO channels have been configured <CTRL»<E> is used 1o return to the channel
configuration menu.
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4.4.6 SYSTEM CONFIGURATION

Selection of menu item 4 of the main configuration menu calls the system configuration menu to the screen:

1 —- RETURN TO MAIN MENO
2 —-- SYSTEM CONFIGURATION
3 —— SYSTEM ALARM CHANNELS

Selection of menu item 2 calls the system configuration page {depicted below) to the screen

SYSTEM CONFIGURATION PAGE

LANGUAGE : ENGLISH DATA LOGGING:
INHIBIT I/P CH : NNN
RACK TYPE (No. of Slots/Rack): TIME INTERVAL 1 : 1 MINS
MASTER ;11 TIME INTERVAL 2 : 10 MINS -
EXPANSTION 1 : 12 TIME INTERVAL 3 : 1 HRS
EXPANSION 2 : 12 TIME INTERVAL 4 : 0 SECS
EXPANSION 3 : 12 TIME INTERVAL S : 0 SECS
EXPANSION 4 : 12 TIME INTERVAL 6 : 0 SECS
LO0G ON ALARM : OFF
GLOBAL ALARM INPUTS/OUTPUTS : 10G DESCRIPTOR : OQFF
REMOTE ACK.I/P CH : BRR LOG UNITS : OFF
LATCHED O/P CH : LLL BATCH NUMBERING:
ONLATCHED O/P CH : OUU FORMAT :  TEXT
AUTO INC : OFF

INITIAL Neo.: 123456

KEYBOARD BEEP : ON

The configurable (underlined) iterns on the left side of this display are as described in the ' on-line configuration
section of this document. The DATA LOGGING parameters on the right hand side of the screen appear only if
the Archiving option is installed. Sectlon 6.4 should be raferred to for details.

Onca the system configuration has been cariied out, operation of the «<CTRL><E> keys causes a return to the
systam configuration menu.

Note..,
if the language is changed, all menus, headers , field descriptors etc. will change immediately to the
selacted language.

Selection of menu item 3 of the system configuration menu calls the first system alarm output channal page
(depicted overieaf) to the screen.
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4.46 SYSTEM CONFIGURATION (Cont)

SYSTEM ALARM DIO CHANNEL CONFIGURATION

No.

PAGE:1

ALARM DESCRIPTOR
Global Maths Alarm
Global System Alarm

CH. CHANNEIL DESCRIPTOR
124 Maths alarm
125 System alarm

The configurable (underlined) items are as described in the ‘on-line system configuration’ section of this manual
{Section 4.3.1).

Operation of <CTRL> <E> causes a return to the System configuration menu.

Selection of page 2 stc at the

top of the screen calls the 2nd etc page which allows the selsction of individual DIO channels tar sach System
alarm, with 16 alarms appearing on each page. Page 2 is depicted below, furher pages are similar.

CH. CHANNEL DESCRIPTOR
None
None
HNone
None
None
126 System conf. gone

SYSTEM ALARM DIQ CHANNEL CONFIGURATION

PAGE:2
No. ALARM DESCRIPTOR

1 S8System alarm buffer overflow

2 Entire configuration lost

3 4001 redirection lost

4 Channel 0 configuration lost

5 Channel 0 alarm{s) configuration lost

6 System configuration lost

7 Maths pack SPV user function 0 lost

8 Maths pack DPV user function 0 lost

9 Maths pack SPV argument table 000 lost
10 Maths pack DPV argument table 000 lost
12 Maths pack SPV 000 configuration lost

13 Maths pack DPV 000 configuration lost
20 Year lost ~ reset to a
31 Battery low
35 4001 Comms error recorder 0, channel 00
36 4001 Comms error recorder 0

Once all the required channel numbers have been set up, a further page can be selected at the top of the
screen, of <CTRL> <E> causes a return to the system configuration menu. Selection of item 1 of
causes a return to the main configuration menu.
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4.4.7 COMMUNICATIONS CONFIGURATION

Salection of menu item 5 of the main configuration menu calls the communications configuration page (depicted
below) to the screan.

COMMUNICATIONS CONFIGURATION PAGE
COMMS PORT 1 : COMMS PORT 2
BAUD RATE : 9600 BAUD RATE : 110
DATA BITS : 8 DATA BITS : 7
STOP BIT(S) 1 STOP BIT(S) 2
PARITY : EVER DARITY : NONE
DRIVE PROTOCOL : TCS BINARY DRIVE PROTOCOL : MODBUS RTU
ADDRESS/UNIT ID: a ADDRESS/UNIT ID: 2
ENQ POLL: PARTIAL*

* Enquiry poli field appears only with TCS BINARY selected as protocol.

The configurable (underlined) items in this display are fully described in the ‘On-ling configuration' section of this
document. Once the communications configuration has been carried out, operation of the <CTRL><E> keys
causas a return 1o the main configuration menu.
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4.4.8 REPORT CONFIGURATION

Selection of menu item 6 brings the report configuration page (depicted below) to the screen. This page allows
reports to be scheduled for time of start and perodicity, and allows channels to be allocated to the four available
reports {described more fully in the configuration section of this manual).

| REPORT 1 | __ Start time |hkh. 12 |mm. 30

| =———= - | __ Report period |hh. 01 Imm. 30

| LIST OF CHANNELS TO BE REPCRTED | ___ Insert one len. |

| CHANNEL | I __ Insert sequence |st. 12 |end 16

| ID | CHANNEL DESCRIEPTOR | __ Delete one len. |

| - -— ———| __ Delete sequence |st. | end

| 1 | Boiler pressure [ ___ List of channels | |

1 2 | Boiler temp 2 | __ Trigger repoxi |en. 159 ]

| 5 | Boiler temp 5 i ————— e e

| 16 | Outlet temp 1 | | CHANNEL | |

f [ | | ID | CHANNEL DESCRIPTOR |

| ] | - - 3

| [ | { 1 | Boiler pressure |

] | | | 2 | Boiler temp 2 |

| | | | 5 | Boiler temp 5 [

| | | ! 16 | Outlet temp 1 I

| | | | 20 | Valve posn 1 |

| ! i ] 33 | Analog output 3 ]

] | | | 130 | ps/analog input |

I | ] | 181 | Fo autoclave 1 [

| e e e I b182 | Fo autoclave 2 |
| 183 | Fo autoclave 3 |
! I

List of channsls window

CONFIGURABLE ITEMS:

Report number.

This is entered as a number between 1 and 4 as follows:
a) Operate the <CTRL> and <R> keys together.
b) Operate the <RETURN> key to scroll through reports 1to 4

Channel allocation menu items (tep right hand section of the screen):

To gain access to the menu, the — cursor key is operated. The T and | cursor keys are used to move up and
down the menu. Once the required menu item is highlighted data can be typed in using the keyboard.,  This
data is entered when the next left or right cursor movement is made, to move to another field.

Start time

Report period

Insert one

HA240268
lssue 6 Dec 21

Rsport printing start time in hours and minutes (12:30 in the example abave).

The period between report printing start times (1 1/2 hours in the example
above). If the report is not to be repeated, the period fields are left blank.

In order to add a channel to the currently displayed report's list, the item

‘Insert one' is highlighted by cursor action,

and the required channel's

number is typed-in followed by the operation of the right arrow cursor key.

Operation of the left arrow cursor key will move the cursor to the report
window, where the list of channels allocated to the report can be viewed by
scrolling through using the T and | keys.

(Continued)
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4.4.8 REPORT CONFIGUHATION (Cont.)

Insert sequence

Delete ons

Delete sequancs

List of channeis

Trigger report

Section 4
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In order to add a number of contiguous channels to the currently displayed
report’s list, the item 'Insert sequence’ is highlighted by cursor action and
the right arrow key operated. The number of the first channel in the
sequance is then typed in, followed by tha number of the final channel in the
sequence. Finally, operation of the — or ¢~ arrow key enters the se-
quence of channels into the report list.

In order to delete a channel from the currently displayed report’'s list, the
tem ‘Delete one’ is highfighted by cursor action and the right arrow key
operated. The required channels number is then typed in followed by
operation of the — or €— arrow key.

in order to delete a number of contiguous channels from the currently
displayed report’s list, the item 'Delete sequence’ is highlighted using the
cursor and the number of tha first channel in the sequence is then typed in,
followed by operation of the — key. The number of the final channal in the
sequence is then typed in, followed by operation of the — or-¢— key to
cause the removal of the sequence of channels from the report list.

Operation of the <RETURN> key whilst this item is highlighted, causes a list
of all configured channels to be displayed in a separate 'window’ on the
screen. The T and | keys are used to scroll the cursor through the list, to
help the operator to decide which channels to include in the report. To
return to editing operations, the ¢— key is operated.

Allows a digital input channel to be defined for use as a report initiator.
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4.4.9 RECORDER REDIRECTION

Selection of this item (if the distributed recording option is fitted) calls the Recorder Redirection menu to the
screen. Ofi-line configuration far the distributed recording option is fully described in Section & (Cptlions) of this

manual.

If the menu item is selecled and the option is not fitted, a message 'Option not installed’ appears on the screen.

4.410 MATHS PACK

Selection of this item (if the maths pack option is fitted} calls the ‘Precision’ sub-menu to the screen. Off-line
configuration for the maths pack option is fully described in Section 6 (Options) of this manual.

If the menu itern is selected and the option is not fitted, a message ‘Option not installed' appears on the screen.

4.411 USER LINEARISATION TABLES .

Selection of this item allows tha entry, via the page depicted below, of up 1o three special linearisation tables, to
be used as alternatives to the factory supplied thermocouple, RTD eic. finearisations.

USER LINEARISATION TABLES
LINEARISATION TABIE : 1 MAX NO. OF ENTRIES : 33
X-AXIS DESC.: X UNITS : V Y-AXIS DESC.: Y UNITS : dgC

Entry X-Axis Y-Axis Entry ¥-Axis Y-Axis Entry X-Axis Y-Axis

1 01.0000 01.0000 12 00.0000 00.0000 23 00.0000 00.0000
2 01.5000 03.4750 13 00,0000 00.0000 24 00.0000 00.0000
3 02.0000 0B.000O 14 00.0000 00.0000 25 00.0000 00.0000
4 02.5000 15.62350 15 00.0000 00.0000 26 00.0000 00.0000
5 03.0000 27.0000 16 00.0000 00.0000 27 00.0000 00.0000
& £3.5000 42.8750 17 00.0000 00.0000 28 00.0000 00.0000
7 04.0000 64.0000 18 00.0000 00.0000 29 00.0000 00.0000
8 04.5000 91.1250 13 00.0000 00.0000 30 00.0000 00.0000
9 05.0000 125.000 20 00.0000 00.0000 31 00.0000 00.0000
10 00.0000 00.0000 21 00.0000 00.0000 32 00.0000 00.0000
11 00.0000 00.0000 22 00.0000 00.0000 33 00.0000 00.0000

Each of the up to 33 points of sach table has two values associated with t.  One of these (x-axis) represents an
input value; the other (y-axis) is the required output resulting irom this input. For example, #f a cube function (y

= xg) were raquired, then input (x) values of, say, 1.0, 1.5 and 2.0 wouid have outpul (y) values antered for
them of 1.0000, 3.475 and 8.000 respectivaly.

To clear an existing table, the <CTRL> <Z> keys should be operated together to return all values to zero.

The configurable {(underlined) items appearing on the page are as described in the 'Cn-line configuration’ section
of this manual.

Once all the points have been enterad, operation of the <CTRL> <E> keys causes a return to the main
configuration menu,
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4.412 ACCESS

Selection of this menu item allows the operator to view and alter if necessary the ievel 2 and 3 passwords, and
to re-define access levels for the parameters listed on the page depicted below.

ACCESS CONFIGURATION PAGE
PASSWORDS : LEVEL 2 123456 LEVEL 3 123456

MODE OF DISPLAY : SHOW ONLY ALTERABLE FIELDS

SET CHANNEL/ALARMS PARAMETER FIELD ACCESS LEVELS :

QUTPUT VARIABLE FIELD ACCESS LEVEL 1
ALARM ENABLE FIELD ACCESS LEVEL 1
CH O/F LIMITS FIELDS ACCESS LEVEL 1
CH DESCRIPTOR FIELDS ACCESS LEVEL 1
ALARM SETUP FIELDS ACCESS LEVEL 1
ALARM ROUTING FIELDS ACCESS LEVEL 1 -
REPORT/LOGGING FIELDS ACCESS LEVEL 1
CH I/0 SETUP FIELDS ACCESS LEVEL 1
CH FUNCTION FIELDS ACCESS LEVEL 1
CH DISPLAY FIELDS ACCESS LEVEL 1
CH REDIRECTION FIELDS ACCESS LEVEL 1
DIGITAL CH TAG FIELDS ACCESS LEVEL 1

The configurable (underlined) items appearing on the page are as described in the 'On-line configuration’ section
of this manual.

The access level fields are scrolled using the <RETURN> Key.

Once all the points have been enterad, operation of the <CTRL> <E> Kkeys causes a retutn to the main
configuration menu.

4.4.13 PRINT ENTIRE CONFIGURATION

The 4500 configuration can be printed at a standard line printer using a serial communications link attachad to
the AUX port at the rear of the master unit rack.

Section 2 of this manual details how to set this port up mechanically, whilst the electronic set-up should be
carried out as a part of COMMS configuration as follows:

Baud rate 98600

Start bits 1
Databits 8
Stop bits 1
Parity None

Note...
The printer must be connectad and be on-line belore printing is started, otherwise data will be lost.

Selection of this menu item causes the display page depicted below to appear:
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4.4.13 PRINT ENTIRE CONFIGURATION (Cont.}

PRINTER SET \ RESET SEQUENCE
¥ e e -+
! !
SET ] !
! |
+ — ¥
] - - -
| !
RESET | |
| r
+ - ———————————— +
PRINTER FORMATTED FOR 80 COLUMNS

SET

RESET

PRINTER FORMATTED FOR

This allows a sequence of characters to be typed in as a printer SET
sequence, as described in the line printer's handbook. Control characters
must be typed in as their ASCI! code precaded by a back slash (\) (\027 is
the Escape character for example). Onca the correct SET characters have
been typed-in, they are sent to the printer by operation of the <CTRL> <U>
Keys.

This allows a sequence of characters to be typed in as a printer RESET
sequence, as described in the line printer's handbook. Control characters
must ba typed in as their ASCII code preceded by a back slash (). Once
the correct RESET characters have been typed-in, they are sent to the
printer after every print.

This field allows the number of characters to be prinied across the page to
be selected as either 80 or 132, by operation of the <RETURN= key, once
the { key has been operated from the RESET field. Normally, 80 column
mode is used, but for channel/alarm pages, 132 column mode is more
useful,

Once the SET and RESET sequences and the print format mode have been entered, operation of the <CTRL>
<W> keys causes the print-out to commence. During printing, the following control characters can be used:

<CTRL> <A
<CTRL> <P>

<CTRL> <B>

Aborts printing as soon as the printer buffer is empty.

Causes printing to pause (until <CTRL> <B> keys are operated) as soon as
the printer buffer is empty. :
Re-starts printing after print pause (<CTRL> <P>).

Once the 4500 system has stopped transmitting data to the printer, operation of the <CTRL> <E> keys causes a
return to the Main Configuration Menu.

HA240288
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4.4.14 SAVE/RECALL FACILITIES

Salsction of items 12 or 13 of the main configuration menu calls the SAVE ON DISC or the RECALL OR
INITIALISE ifacility. 1l an IBM® PC or compatible computer running the 4500 system terminal emulation
software, has been connecled instead of the VT100 terminal, this facility allows the 4500 configuration to be
stored on and recalled from disc

The installation of the terminal emulation software is described in Annex A of this document.

ENTRY TQ THE SYSTEM

The terminal emulation software must be invoked on the PC before the 4500 is switched into off-line
configuration mode. The software is invoked by typing, at the PC keyboard, ‘te4500<RETURN>' from the root
direclory of the relevant drive. The computer will then initialise itself, and the following display will appear.

4500 Terminal Emulator — V1.1
Chessell Ltd {c} 1989

{(Select ‘Terminal’ softkey on 4500 display)

The 4500 off-line configuration editor can now be entered by operating the ‘Terminal’ softkey from the 1op level
menu (as suggested in the display above), and configuration of the 4500 system can be carried out as described
above for the VT100 terminal.

Notes...

1. The terminal emulation software incorporates a proprietary software package called Procomm plus. This
software produces a status line at the bottom of meonochrome monitors.  This stalus is irmelevant 1o the
4500 user, and may thus be ignored.

2. Procomm Plus uses ‘hot keys' to display menus associated with the software communications. These
menus are itralevant to the 4500 user, but it such a key is accidentally used, operation of the <ESC» key
will remova the menu, in some case leaving some unwanted text on tha screen. This can be removed
aither by re-calling the main configuration menu {(<CTRL> <E>) or by selecting a sub-menu jtem, accord-
ing to the current type of display.
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4.4.14 SAVE RECALL FACILITIES (Cont.)

SAVE ON DISC

Once configuration is complete, the main menu should be returned to and ilem 12 (Save on disc) selected. The
screan is cleared and tha following message displayed:-
Enter Destination Drive letter

Operation of the <CTRL> <E> keys with this display present causes a return to the Main Configuration Menu,
Otherwise, the required drive letter {normally a, b or c) should be typed, followed by <RETURN>. This will
result in a request for the filename in which the configuration is to be stored:-

Enter Save Filename (without .ext)

Operation of the <RETURN> key without a file name being aentered causes a return to the ‘Enter destination
drive letler’ display, allowing the operator to exit to the main menu. Otherwise, the filename {up to eight
characters) should be entered without any extension, followed by <RETURN>. The program will then save the
file (with the extension .dat). Should the file already exist on the disc, the following message will be displayed:-

File already exists — overwrite ? (Y/N) -

<Y> will save the file lo the existing file, destroying the original contents. <Nx will cause a return to the 'Enter
destination drive letter’ display.

Note...
Operation of the «?=> key followed by «<RETURN> in either the 'Enter destination drive letter or the
‘Enter save filename’ display, causes a list of files contained in the selected or default destination
drive, respactively, to be displayed (example depicted helow). Operation of any key causes further
fila names to be displayed, or returns the operalor to the file name or destination drive display
according to where the file list was called from.

FILE NAME SIZE DATE TIME®

V13L2 DAT 108672 B8-08-8% 14:53
#F 0 ATASY L] TEST1 DAT 108672  B-08-89 14:53
TEST2Z DAT 108672  8-08-89 14:53
TEST3 DAT 108672 8-08-8% 14:53
o N o TEST4 DAT 108672 B-08-89 14:53
Enter Sav. blenawe | cpers  par 108672 8-08-89 14:53
1 TEsTe DAT 108672 8-08-89 14:53
TEST7 DAT 108672 B-08-89 14:53
TESTE DAT 108672 B-08-89 14:53
TEST9 DAT 108672 8-08~-B9 14:53
TEST10 DAT 108672 8-08~89 14:53
: TEST11 DAT 108672 8-08-89 14:53
§ TEST12 DAT 108672 B—08-89 14:53
i TEST14 DAT 108672  8-08-89 14:53
: TEST15 DAT 108672  B8-08-8% 14:53

Bress a Key to Cantlaua
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4.4.14 SAVE ON DISC (Cont.)

Once the save data transfer is under way, a 'window' appears on the scresn, showing the progress of the
transfer.

T : E3 o) ‘ PROTOCOL: XMODEM

FILE NAME: cfg0l.dat
FILE SiZE:
: BLOCK CHECK: CRC
" Gpbey Save p1 ename {wirhour .exu): crokl TOTAL BLOCKS:
i o TRANSFER TIME:
: TRANSMI TTED :
o A wo < AN BYTE COUNT: 4736

BLOCK COUNT: 37 :
; ERROR COUNT: 0 :
; IAST MESSAGE:
PROGRESS

G e LT sy
£
|3

Note...
Underlined characters represent operator responses.

As can be seen from the above display, operation of <ESC> will cause the transfer to be stopped. Control is
returned to the main configuration menu.

RECALL OR INITIALISE

Selection of item 13 at the main configuration menu will result in the following menu to appearing at the display:-

1 —— Return to menu
2 — Load configuration
3 —— New configuration

NEW CONFIGURATICN
Selaction of item 3 will cause the following message to appear:-
Erase configuration — are you sure {y/n)}
Operation of the <N= key causes a return to the Main Configuration Menu. Operation of the <Y> key will cause

the complete erasure of the user-entered configuration, leaving the system with its default values, with no O
channels set up. Once erasure is complete, cantrolis returned to the Main Configuration Menu.

Note...
Depending on the amount of data to be erased, the process will take some time to complete.

Section 4 HA240268
Page 4 - 88 Issug 5 Oct 90



4500 INSTALLATION AND OPERATION MANUAL

4.4.14 SAVE/RECALL FACILITIES (Cont.)
LOAD CONFIGURATION

Selection of item 2 initiates the 'load configuration” process, first clearing the screen, then displaying the
message:-

Enter Source Drive Letter:

Once the correct source drive latter has been entered, the program will ask for a file name (without extension),
as in the ‘storing on disc’ procedure, |f the file name is incarrect, the display returns to tha

Enter Source Drive Letter: message.
Once the correct file name has been entered, the file transfer begins, and a ‘progress’ window appears on the
screen, as shown below, On completion of the data transfer, control is returned to the main configuration

menu.

Note...
Use of the <CTRL> <E> and «<?» keys is as described for 'Save on disc’ above.

B4 g R e e e T e e o o T Db o o ke g RO o

‘| ofer Dest etEGH Drive  agtém ¢ PROTOCOL: XMODEM

: FILE NAME: cfg0l.dat
: FILE SIZE: 10240

‘ BLOCK CHECK: CRC

g ¥ wmt Lex o TOTAL BLOCKS: B0

& {1 TRANSFER TIME: 00:27

TRANSMITTED: 25%
BYTE COUNT: 2560
BLOCK COUNT: 20
ERROR COUNT: O
LAST MESSAGE:
PROGRESS

£ ke Y o A T £ Y e - ,

Note...
Underlined characters represent operalor responses.

As can be seen from the above display, operation of <ESC> will cause the transfer to be stopped. The screen is
cleared, and the message:-

Press ENTER to continue
appears, Operation of the <ENTER> key causes the following messages to be displayed:-

Transfer failed
Re-initialising configuration

During this initfalisation, whatever part of the configuration that got downloaded before the abort, is erased. |[f
the abort takes place before transfer starts, the ‘Transfer failed’ message appears as above, but foliowed by:-

No action taken.

In either case, control is returned to the Main Configuration Menu.
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4.4.14 SAVE / RECALL FACILITIES (Cont.)

ERROR DISPLAY

Should an attempt be made to save or recall data to/from disc, without a suitable PC connected and running the
appropriale software, the screen of whichever terminal is connecled instead will display the following
messages:-

Sorry, function not availakle on this terminal.
Ctrl-E To return te MENU.

in order to carry out the function, it is necessary to exit the off-line configuration facility, connect an appropriate
PC fitted with the correct software, and then re-enter off-line configuration, as described above.

4.4.15 RETURN TO ON-LINE OPERATIONS

Operation of the <CONTROL> and <E> keys together from any configuration page returns the editor fo the main
canfiguration editor menu. Selection of item 1 (RETURN TO ON-LINE} will cause the following message to
appear:-

Are you sure (Y/N)
Operation of the <N»> key results in no action being taken, except to relurn control to the Main Configuration

Menu. Operation of the <Y key restars the 4500 system as for a normal power-up. [f the terminal emulation
software is running, this will exit and return control to M3-DOS.
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SECTION 5 SERIAL COMMUNICATIONS

5.1 INTRODUCTION

This section desctibes the implementation of a serial communications link between a host {supervisory)
computer, and a 4500 master unit. Two host communications ports are available, and it is possible to use bath
at the same time.

This introductory sub-section includes brief descriptions of the RS232 and RS5422 standards. Later sub-sections
caontain details of a) the communications protocols which are currently supported, and b) the byte structures for
the transmitled data.

Full details of the electrical instalfation of a communications link, including pin-outs, cable and connector types,
and biasing and termination requirements are to be found in Section 2 of this manual.

5.2 COMMUNICATIONS STANDARDS ;

Two internaticnally agreed standards for electrical interconneclion are supported, viz: RS232C and R5422, Full
details of these standards are beyond the scope of this document, but may be found in the relevant
specifications published by Electronic Industries Assaciation, Washington D.C.

5.2.1 RS232C

The RS232 interface is used to wire the host computer to a single instrument, using a relatively short length of
cable. The maximum usable distance varies according to a number of parameters including data transmission
rate {baud rate), the electro-magnetic environment through which it passes, efc.

5.2.2 RS422
An RS8422 data [ink allows a number of instruments to be wired in parallel to common receive and transmit
buses. All the output drivers go into a high impedance state {(essentially open-circuit} when not transmitting i.e.

outputs are tri-stated.

The maximum number of 4500 systems that can be connected to such a serial link is protocal dependent, as
described later. :

The maximum langth of cable which can be used without ‘repeatars’ is 1200 metres, (4000 feet).
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53 TCS BINARY PROTOCOL

The TCS binary protocol (ANS[ - X3.28 - 2.5 -~ A4) defines the control codes, data segquencing and so on
required for the successtul interchange of information amongst units, using a serial data link. The 4500 system
supports a second (operator selectable) protocol (Gould Modicon (MODBUS RTU)) described in a later section.

5.3.1 INTRODUCTION

The 4500 system emulates the TCS 6432 Signal processor as far as communications are concerned.

The BINARY protocot consists of exchanges of control and data bytes which are packaged with ‘start’, 'stop’
and ‘parity’ bits to form an 11 or 12 bit word, according to set-up. Control bytes {EOT, STX, ETX, ETB,
ENQ, ACK, NAK) have their contral bit (MSB) set to legic zero.  All other bytes have their contral bit set to
logic 1.

In order for the host to communicate with a 4500, 2 modes of operation are specified: POLLING and
SELECTION.

POLLING - used to read data from the instrument into the supervisory computer.
SELECTION - used 1o write data from the supervisory computer into the instrument.

Each mode is implemented as three procedures :-

a)  Establish connection
b}  Message transfer
c)  Terminate connection

Before describing these procedures in detall, it is necessary to explain the addressing parameters used to define
a particular channel in a particular unit.
INSTRUMENT NUMBER (INQ)

The instrument number (or address byte) provides the host with the ability to address a particular circuit board
slot within a 4500 system. 128 separate addresses are available in an 8-bit byte as follows:-

Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
1 X X X X X X X
Data byte -~ INO — | —

The base address for each 4500 system is set up as a part of the communications configuration (serial fink
protocol page). This addresses channels 1 to 8 in slot one of the system, As shown in the table below, each
group of 7 or 8 channels is addressed by adding an offset to this basic address. (Within these groups of
channels, each individual channel is accessed by means of a parameter number (PNQ), discussed below.)

Thus, in a system consisting of three 18 inch racks (11 slots in the master unit, 12 slots in the expansion racks)
the address offsets for the first sfots are 0 (master), 22 (expansion rack N2.1), and 46 (expansion rack Ne.2).

Note...
Only enabled KO slots respond to commands addressed to them. Thus several 4500 systems can be
multi-dropped onto a single serial link, by distributing enabled VO slots appropriately throughout the
systems.
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5.3.1 TCS BINARY PROTOCOL (Cont.)
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4500 4500
channel N2 INO channel N¢ INO
Tto8 Address + 0 45910 465 Address + 61
910 15 Address + 1 466 to 473 Address + 62
161023 Address + 2 47410 480 | Address + 63
24 t0 30 Address + 3 4B110 488 | Address + 64
311038 | Address+4 48010 495 | Address + 65
391045 | Address + 5 49610503 | Address + 66
4610 53 Address + 6
504 to 510 Address + 67
54 to 60 Address +7
51110 518 Address + 68
61to 68 Address + 8
89 to 75 Address + 9 519 to 525 Address + 69
76 10 83 Address + 10 52610 533 Address + 70
84 to 90 Address + 11 534 to 540 Address + 71
9910 105 Address + 13 549 to 555 Address + 73
10610 113 Address + 14 556 to 563 Address + 74
114 to 120 Address + 15 564 to 570 Address + 75
121 t0 128 Address + 16 571 to 578 Address + 76
12910 135 Address + 17 5791to 585 Address + 77
136 to 143 Address + 18 58610 593 Address + 78
144 to 150 Address + 19 594 to 600 Address + 79
151 to 158 Address + 20 601 to 608 Address + B0
15910 165 Address + 21 60910 615 Address + B1
16610173 Address + 22 616 o 623 Address + 82
17410180 AddI'BSS +23 624 to 630 Address +83
181 to 188 Address + 24 6311
o 638 Address + 84
189 %0 195 Address + 25
639 to 645 Address + B5
196 to 203 Address + 26
646 to 653 Address + 86
204 t0 210 Address + 27
211 t0 218 Addrass + 28 654 to 660 Address + 87
21910225 | Address +29 66110 668 | Address + B8
22610233 | Address + 30 86910 675 | Address + 89
234 10 240 Address + 31 676 to 683 Address + 90
24110 248 Address + 32 68410 690 | Address + 91
249 to 255 Address + 33 691 to 698 Address + 92
256 to 263 Address + 34 69910 705 Address + 93
264 to 270 Address + 35 706t0 713 Address + 94
27110278 Address + 36 714 to 720 Address + 95
279 to 285 Address + 37 721 to 728 Address + 98
28610 293 Address + 38 729 10 735 Address + 97
294 to 300 Address + 39 736 to 743 Addrass + 98
301 10 308 Address + 40 744 t0 750 Address + 99
30910315 | Address + 41 75110 758 | Addrass + 100
316 to 323 Address + 42
759 to 765 Address + 101
324 to 330 Address + 43
76610 773 Address + 102
33110338 Address + 44
774 to 780 Address + 103
339 to 345 Address + 45 7 dd
34610353 | Address + 46 78110788 | Address + 104
354 to 360 Address + 47 788 to 795 Address + 105
361 10 368 Address + 48 7096 to 803 Address + 106
369 10 375 Address + 49 804 10 810 Address + 107
376 1o 383 Address + 50 811to 818 Address + 108
384 to 390 Address + 51 B1910 825 Address + 109
39110 398 Address + 52 826 to 833 Address + 110
399 to 405 Address + 53 834 1o 840 Address + 111
406 to 413 Address + 54 841 to 848 Address +112
41410 420 Address + 55 840 to 855 Address + 113
42110428 | Address + 56 85610 863 | Address + 114
jgg }0 34335 iggress + gg 86410870 | Address + 115
o ress + 87110 878 Address + 116
444 to 450 Address + 59
451 10 458 Addrass + 60 879 to 885 Address + 117

Table 5.3.1a Channel number address offsets
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5.3.1 TCS BINARY PROTOCOL (Cont).

PARAMETER NUMBER {PNO)}
The paramster number contains details of the parameter to be accessed, as well as the channel number within
the group defined by the instrumant number (INO), described above. The accessible parameters vary

according to the circuit board type in the slot being addressed, as shown in the tables below.

Data is transmitted in one of two formats (explained later in this section) viz: hexadacimal (‘'H' in the tables
below) and twos-complement binary decimal (D in the tables below). An asterisk denotes that the parameter is
available for 'enquiry poll’, also described below.

CHECKSUM

Two checksum characters are used in the TCS binary protocol, as follows:

CONNECTION CHECK CONTROL (CCC) -

This value is the result of computing the individual binary sums (without carry) of each of the seven bils of
transmitted characters between EQT at the start of the 'establish connection’ procedure and the start of the
‘message transfer’ procedure.

BLOCK CHECK CONTROL (BCC)
This value is the result of computing the individual binary sums (without carry) of each of the seven bits of the

message transfer procedure transmitted characters between STX and ETX or ETB, including ETX (ETB) but not
STX.

Section 5 HA240268
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4500 INSTALLATION AND OPERATION MANUAL

5.3.1 TCS BINARY PROTOCOL (Cont.)

PNO  Parameter Format Comments

0 Instrument 1D H Always retums '432A"
1 Board type in this sfot Always retums 0800’ lor analogue input board.
2 Historic alarms Always retums 0’
31015  Notused
16 Channel status * ¢ Gives decimal point position (bits 12 10 15), checksum failure status (bit 3}, out of range {bit 2)
17 High range * First channel's display high range (3 characters).

19 High alarm * First channel's high setpoints for alarms 1 and 2 (absoiute alarms onty) (3 characters).
20 Low alarm * First channel’s low setpoints for alarms 1 and 2 (absolute alarms only) (3 characters)
21 Value * 1 First channel’s maasured value in engineering units (3 characters)

22 Not used

23 Not used

H
H
H
D
18 Low range * D First channel's display low range {3 characters).
D
D
D

24 Channel status * 1 H Gives decimal point position {bits 12 to 15), checksum failure status (bit 3), out of range (bit 2)
25 High range * D Second channel's disptay high range (3 characters),
26 Low range * D Second channel's display low range {3 characters).
27 High alarm * D Second channel's high setpoints for alarms 1 and 2 (absolute alarms only} {3 characters).
28 Low alarm * D Second channel's low setpoints for alarms 1 and 2 (absolute alarms only) (3 characters)
29 Value * 1 D Second channel's measured value in engineering units {3 characters)
30 Not used
31 Not used
32 Channel status * H Gives decimal point position (blis 12 to 15}, checksum fallure stas (bt 3), out of range {bit 2)
33 High range * D Third channel’s display high range (3 charatters). -
34 Low range * D Third channel's display low range {3 characters),
35 High alarm * D Third channel's high satpoints for alarms 1 and 2 (absolute alarms only) (3 characters).
35 Low alagn * D Third channel's [ow setpoints for alarms 1 and 2 (abseiute alarms only) {3 characters)
37 Value * 1 D Third channe!’s measured value in engineering units {3 characters)
38 Not used
ag Not used
40 Channel status * 1 H Gives decimal point position {bhs 12 to 15), checksum failure s1atus (bit 3}, out of range {bit 2}
41 High range * D Fourth channel's display high range (3 characters).
42 Low range * D Fourth channel’s display low range {3 characters).
43 High afarm * D Fourth channel’s high setpoints for alarms 1 and 2 (absolute alarms only) {3 characters).
44 Low alagm * D Fourth channel's low setpoints for alarms 1 and 2 {absolute alarms enly) (3 characiers)
45 Value * t D Fourth channel's measured value in engineering units {3 characters})
46 Not used
47 Not used
48 Channel status * t H Gives decimal point position (bits 12 10 15}, checksum failure status (bit 3), out of range (bit 2}
45 High range * D Fifth channel's display high range (3 characters).
50 Low range * D Fifth channel's display low range {3 characters).
51 High atarm * D Filth channel's high setpoints for alarms 1 and 2 (absoclute alarms only) (3 characters).
52 Low alarm * D Fifth channel's low setpoints for alarms 1 and 2 {absolute alarms only) (3 characters)
53 Value * T D Fifih channel's measured value in engineering units (3 characters)
54 Not used
55 Not used
56 Channel status * 1 H Gives decimal point posltion (blts 12 to 15), checksum failure status {bit 3}, out of range ({bit 2)
57 High range * D Sixth channal's display high range (3 characters).
58 Low renge * D Sixth channel's display low range {3 characlers).
59 High alarm * D Sixth ehannel’s high setpoints for alarms 1 and 2 {absolute elarms only) (3 characters).
60 Low alamm * D Sixth channel’s low setpoints for alarms 1 and 2 (absolute alarms only) (3 characters)
61 Value® 1 D Sixth channel's measured value in engineering units (3 characters}
62 Not used
63 Not used
64 Channel status * + H Gives decimal point position {bits 12 to 15), checksum failure status {bit 3}, out of range {bit 2)
65 High range * D Seventh channel's display high range (3 characters).
66 Low range * D Sevanth channe!'s display low range (3 characiers).
&7 High alarm * D Seventh channel's high setpoints for alarms 1 and 2 {(abselute alarms only) (3 characters).
68 Low alapm * D Seventh channel's low setpoinis for alarms 1 and 2 {absolute alarms only) {3 characters)
69 Value * t D Seventh channel's measured value in engineering units {3 characiers)
70 Not used
ral Mot used
72 Channel staws * 1 H Gives decimal point position (bits 12 10 15), checksum faiture status {bit 3), out of range {bit 2)
73 High range * ] Eighth channel's display high range {3 characters).
74 Low range * D Etghth channal's display low range (3 characters).
75 High alarm * D Eighth channel's high setpoints for alarms 1 and 2 (absolute alarms only) {3 characters).
76 Low alam * D Eighth channel's low setpoints for alarms 1 and 2 (abselute alarms only) (3 characters)
77 Value * 1 D Eighth channel's measured value in engineering units (3 characters)
78 Not used
79 Not used

B0w 111 Notused

Note...
Any attempt to access channel eight of a group containing only seven channels will result in the return of
all zeros.

. Available for enquiry poli if FULL is selected in communications configuration.
1 Available for enguiry poll if PARTIAL is selected in communications configuration,

Table 5.3.1b PNOs for Analogue input boards
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4500 INSTALLATION AND OPERATION MANUAL

5.3.1 TCS BINARY PROTOCOQL (Cont.)

PNO  Parameter Format Comments

0 Instrument ID H Always returns ‘4324
1 Board type in this slot Always returns ‘0808' for analogue output board.
2 Historic alarms Ahvays retums '0'

3015 Not used

H
H
16 Channel status * H Gives decimal point position (blts 12 1o 15}, checksum failure status (bit 3}, out of range {bit 2}
17 High range * D First channel’s display high range {3 characters).
18 Low range * D First channel's display low range (3 characiers).
19 Quiput value * D First channel's output value In engineering units {3 characiers).
20 High limit * D First channel's high output limit (3 characters).

21 Low limit* D First channel's low output imit (3 characters)

22 Not used

23 Not used

24 Channel stats * H Gives decimal point position (bits 12 1o 15), checksum failure staws (bit 3), out of range (bit 2)
25 High range * D Second channel's display high range (3 characters).

26 Low range * D Second channel's display low range (3 characters).

27 Qutput value * D Second channel's output value in engineering units (3 characters),

28 High limit * D Second channel's high output limit (3 characters).

29 Low limit * D Second channel’s low output limit (3 characters)

30 Moz used

N Not used

32 Channel status * H Gives dacimal point pesition (bits 12 10 15), checksum failure staws (bit 3), oui of range (bit 2)
33 Hlgh range * D Third channal's disptay high range {3 characlers).

34 Low range * D Third channel's display low range {3 characters). -

35 Cutput value * D Third channe!'s output vatue in engineering units (3 characlars).

36 High limit * D Third channel’s high cutput limit (3 characters).

37 Low fimit " D Third channel’s low output limit {3 characters)

38 Not used

39 Not used

40 Channel stats * H Gives decimal point position (bits 12 to 15}, checksum failure staws (bit 3), out of range (bit 2)
41 High range * D Fourth channel's display high range {3 characters). .

42 Low range * D Fourth channel's display low range {3 characters).

43 Qutput value * D Fourth channel’s output valus in enginesring units {3 characters).

44 High fimit * D Fourth channel's high output fimit {3 characters).

45 Low limit * D Fourth channel's low output limit (3 characters)

46 Not used

47 Mot used

48 Channel staws * H Gives decimal point position (bits 12 to 15), checksum failure status (bit 3), out of range {bit 2)
49 High range * D Fifth channel's display high range (3 characters).

50 Low range * D Fifth channel's display iow range {3 characters).

51 Output value * D Fifih channel's cutput valug in engineering units (3 characters).

52 High limit * D Flfth channel’s high cutput limit (3 characters).

53 Low (imit * D Fifth channel’s low output limit (3 characters)

54 Not used

55 Not used

56 Channel status * H Gives decimal point position {bits 12 to 15), checksum failure status {bit 3}, out of range {bit 2}
57 High range * D Sixth channel's display high range (3 characters).

58 Low range * D Sixth channel's display low range {3 characters).

59 Quiput value * D Sixth channel's putput value in engineering unts (3 characters).

60 High fimit * D Sixth channel's high output limit {3 characters}.

&1 Low fimit * D Sixth channel's low output limit {3 characters)

62 Not used

63 Not used

64 Channel staws * H Gives decimal point position (bits 12 to 15), checksum failure status (bit 3}, out of range (bit 2}
65 High range * D Seventh channel's display high range (3 characters).

66 Low range * D Seventh channel's display low range (3 characters).

&7 Quiput value * D Seventh channel's output value in engineerng units {3 characlers).

68 High #imiy * D Seventh channel's high cutput imit (3 characters).

69 Low limit * D Seventh channel's low output limit {3 characlers)

70 Not used

71 Not used

72 Channel status * H Glyvas decimal point position (bits 12 to 15), checksum failure status (bit 3), out of range (bit 2}
73 High range * D Eighth channel's display high range (3 characters),

74 Low range * D Eighth channel’s display tow range {3 characters).

75 Qutput value * D Eighth channel's cutput value in engineering units {3 characters).

76 High limit * D Elghth channel’s high output limit (3 characters).

77 Low limit * D Eighth channel's low cutput limit (3 characters)

78 Notused
79 Not used
80w 111  Motused

Note...
Any attempt to access channel eight of a group containing only seven channels will result in the return of
all zeros.

" Available for enquiry poll (fuli or partial).

Table 5.3.1¢ PNOs for Analogue output boards
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4500 INSTALLATION AND OPERATION MANUAL

5.3.1 TCS BINARY PROTOCOL (Cont.)

PNO  Parameter Format Commants
0 Instrument 1D H Always refums ‘4324
1 Board type in this slot H Always returns ‘0810’ for digital input board.
2 Historic alarms H Always returns ‘0"
31015  Notused
16 Channel status * H Indicates checksum status (bit 3 set for a failure in any channel).
17 Not used
18 Discrete inpul statas * H Birwise word, giving input status on 8 channels

19t 111 Not used

Note...
Any attempt to access channel eight of a group containing only seven channels will result in the return of

all zeros.
* Available for enguiry poll (full or partial).

Table 5.3.1d PNOs for Digital input boards

PNO  Parameter Format Comments -
0 Instrument D H Always retumns '4324"
1 Board type in this slot H Always ratumns ‘0818’ {or digital output board.
2 Historic alarms H Always returns ‘0’
3045 Not used
16 Channel siatus * H Indicates checksum status (bit 3 set for a failure in any channel).
17 Notused
18 Discrate input smtes * H Bitwise word, giving outpul status on 8 channels

1310111  HNotused

Note...
Any attempt to access channel eight of a group containing only seven channels wilt result in the return of

all zeros.
* Available for enguiry poll (full or partial).

Table 5.3.1e PNOs for Digital output boards
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4500 INSTALLATION AND OPERATION MANUAL

5.3.2 READING DATA FROM A LOGICAL UNIT (POLLING)

Thrae types of polling are described below: the single parameter poll, the multiple parameter poll and the
enquiry poll. The procedures are similar to ona ancther, so only the single parameter pol is fully descrbed, the
unique properties of the other two types being identified in separate sub-sections.

SINGLE PARAMETER POLL

Data is requested by the supervisory computer using the polling sequenca illustrated in figure 5.3.2a. Thae figure
shows the sequence divided into 3 procedures:-

a) Establish connection
b}  Message transfer
¢}  Terminate connection

ESTABLISH CONNECTION PROCEDURE

Initially, the supervisory computer has master status, and begins the establish connection procedure by
transmitting a polling message:-
EOT INO PNO CCC ENQ

This message identifies a logical unit using the group and unit numbers described above.

NOTE...
The spaces between characlers have bean entered in this example only for the sake of clarity. Such

spaces must not be entered when transmitting messages.

EOT
The control character EOT resets the data link to all associated instruments. This causes each instrument to
examine the next 4 characters 1o see if they address one of its channels.

INO
This is the instrument number described above.

PNO
This is the parameter number described above.

CCC
This is the Connection Check Control character described above

ENQ
The polling message is terminated by the ENQ control character.

Section 5 HA240268
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4500 INSTALLATION AND OPERATION MANUAL

5.3.2 SINGLE PARAMETER POLL (Cont.)
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Figure 5.3.2a Single parameter polling sequence
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4500 INSTALLATION AND OPERATION MANUAL

5.3.2 SINGLE PARAMETER POLL (Cont.)
MESSAGE TRANSFER PROCEDURE

After the supervisory computer has transmitted the ENQ character, the protocol enters the Message Transfer
procedure. Figure 5.3.2a shows that this procedure takes place in 2 phases:-

a) Phase A - instrument is the sender
b} Phase B - supervisory computer is the sender

Phase A

1. POLLING COMPLETE RESPONSE. Once the 4500 has recognised the instrument and parameter numbers,
it assumes master status, and transmits the following message.

SOH STXPNC D1 D2 D3 ETX BCC

NOTE... The spaces between characters have baen enterad in this example only for the sake of clarity. Such
spaces are nect part of the transmitted message.

SOH STX prefixes the message being sent to the computer.
PNO is the parameter number discussed above.

D1 to D3 are the data bytes in which the value of the parameter is held. Data byte structure is dascribed in a
fater section.

ETX terminates the message so that the computer is made aware that the next character is the block check
control {(BCC),

BCC is generated from the previous 5 bytes {(PNC, D1, D2, D3, ETX).

2. POLLING INCOMPLETE RESPCNSE. If the instrument recognises the Instrument number and agrees with
the CCC character, but finds that the parameter number is invalid, it terminates its master status by transmitting

an EQT character.

3. NO RESPONSE. [f the instrument number is not recognised, or if there is soma error in, for example, parity
or baud rate setting, or if there is a fault in the data link or instrument hardware or if the CCC character is not
compatible with the transmitted data, no (valid) response will be made to the host computer. In such a case,
the host will time-out and retaining master status, enter the 1ermination’ procedure described below.

Phase B

1. POLLING COMPLETE RESPONSE. Following a polling complete response, the protocal enters phase B,
where the host computer becomes the sender.

If the host respands with NAK (negative acknowledge) the instrument re-transmits the value of the last parameter
polled. The NAK response is made either if an error occurred in the last message, or if the hast computer
wishes to monitor ane particular channel continuously.  Once the host has read all the required data, it enters
the termination procedure.

2. POLLING INCOMPLETE RESPONSE. Following a polling incomplete response, the protocol enters phase
B. In this case, the hast must enter the termination procedure priar to further polling or selection.

3. FOLLOWING NO RESPONSE. The host computer shauld time out, retain master status, and enter the

termination procedurs.

Section 5 HA240268
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4500 INSTALLATION AND OPERATION MANUAL

5.3.2 SINGLE PARAMETER POLL (Cont.)
TERMINATION PROCEDURE
The termination procedure is entered under the following circumstances:-

a.  The host computer wishes to stop polling a particular logical unit or parameter.
b Ne response is received fram a polled logical unit.
¢.  The polled logical unit responds with an EQT.

The computer assumes master status and transmits an EOT to re-set the data link. It then starts a new polling
sequence, performs a selection sequence (described later) or idles until a further parameter is to be accessed.

MULTIPLE PARAMETER POLL (Figure 5.3.2b)

The multiple parameter poll is identical to the single parameter poll (described in the previous sub-section) with
the following exceptions:

ESTABLISH CONNECTION PROCEDURE
An extra parameter (count number) is transmitted as a part of the establish connection procedure:
EQT INC PNO CNQO CCC ENG

This seven-bit count number allows to up to 127 parameters (starting at PNO) 1o be accessed in response to a
single polling request. A CGNO of 1 means that only the PNO parameter would be polfled. A CNO of 3 means
that PNO and the two subsequent parametars would be palled.

FPOLLING COMPLETE RESPONSE (CNO < 8)

Once the 4500 has recognised the instrument, parameter and count numbers, and has agreed the connection
check controi character (CCC) it assumes master status and transmits the following message:

STX PNO[1] D1 D2 D3
PNO[2} D1 D2 D3
PNO[3] D1 D2 D3
4
PNO[x] D1 D2 D3
4
PNOQ[N] D1 D2 D3 ETX BCC

Where PNO[1] is the PNO of the establish connsction procedure, and [N] is equal to the count number (CNQ) of
the establish connection procedure. {In the above example, it is assumed that the CNO is greater than three.)
In phase B of the message, the host transmits a NAK or enters the termination procedure as for the single
parameter poll described above. If CNO is > 8, then more than one group of 8 data blocks has to be
transmitted, as described in the following sub-section.

-
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4500 INSTALLATION AND OPERATION MANUAL

5.3.2 MULTIPLE PARAMETER POLL {Cont.)
POLLING COMPLETE RESPONSE (CNOQ = 8)

Once the 4500 has recognised the instrument, parameter and count numbers, and has agreed the connection
check control charactar (GCC), it assumas mastar status and transmits tha following messages:

STX PNO[1] D1 D2 D3
PNO[2] D1 D2 D3
PNO[3] D1 D2 D3
i
PNO[x] D1 D2 D3
J
PNO[8] D D2 D3 ETBBCC

Should the host wish to re-poll this block, it sends a NAK. Alternatively, the host may leave the mulliple
parameter poll by entering the termination procedure, described above (for the single parameter poll). if the
next set of blocks is 1o be transmitted, the host responds with an ACK.

STX PNO[g] D1 D2 D3
PNO[10] D1 D2 D3
PNO[11] D1 D2 D3
4
PNO[x] D1 D2 D3
J
PNO[18] D1 D2 D3 ETB BCC

It 8 < CNO < 17, then the above message is replaced by a polling complete message similar to that immediately

above, but with ETX replacing the ETB, and the final PNO number = to CNO.

In a similar way, for CNOs > 16, all the data blocks are transmitted in groups of eight, followed by an ETB {End
of text block) message, until all the required data blocks have been sent, when an ETX character is sent to
indicate the end of transmission. (I.E. The final message is a polling complete message.)

ENQUIRY POLL

This facility allows a polling sequence 1o read only that data which has changed since the last poll, causing a
signiticant reduction in communications traffic in most applications.

The enquiry poll is identical to the multiple parameter poll (described above) with the following exceptions:

ESTABLISH CONNECTION PROCEDURE
The establish connection procedure does not contain a parameter number (PNO) or count number (CNO)

EOT INO CCC ENQ

HA240268 Section 5
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5.3.2 ENQUIRY POLL (Cont.)
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4500 INSTALLATION AND OPERATION MANUAL

5.3.2 ENQUIRY POLL (Cont.)
POLLING INCOMPLETE MESSAGE

Once the 4500 has recognised the INO and checked the CCC for validity, if the numbaer of changed parametars
is eight or less, the message below is transmitted.  If the number of parameters is mara than sight, a number of
‘polling incomplete’ messages (described below) are transmitted bafore this polling complete messaga.

STX PNO[{1] D1 D2 D3
PNO[2] D1 D2 D3
4
PNO[X] D1 D2 D3
.
PNO[N] D1 D2 D3 ETX BCC

Where PNO[X] is the parameter number of the xth changed parameter, and N is the parameter number of the
final changed parameter.

POLLING INCOMPLETE MESSAGE

As with the multiple parameter polling, if the number of parameters which have changed is greater than eight,
then one or more polling incomplete messages are sent. For blocks 1 to 8, the following message would be
sent: :
STX PNOQ[1] D1 D2 D3

PNO[2] D1 D2 D3

PNO[3] D1 D2 D3

PNO[4] D1 D2 D3

PNQO[5} D1 D2 D3

PNO{6] D1 D2 D3

PNO[7] D1 D2 D3

PNO[8] D1 D2 D3 ETB BGCC

The next message would contain PNOs [9] to [16] and so on until the remaining number of blocks is eight or less,
when a 'polling complete’ messags is sent, as described above.

Note...
These PNOs are ‘change data’ only.

NO CHANGE DATA

Ii none of the parameters has changed value since the previous poll, then the system responds by transmitting
an EOT.

PHASEB

The host responds with an ACK for each successfully transmitted data block. The 4500 system can then re-set
the ‘change’ bits which are used to indicate which parameters have to be transferred.

Notes...

1. It is only the host computer's sending of an ACK which initiates the change bit re-set. The 4500 system
will ignore all other characters {except EOT) sent i it, once it has staried transmitting. If EOT Is sent,
without a preceding ACK, then the last successfully transmitted block will be re-transmitted next time
round, because the change bits have not been reset.

2. Alichange bits are reset at power-up to ensura that all parameters are sent at the first enquiry poll.
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5.3.3 WRITING DATA TO A LOGICAL UNIT (SELECTION)

Figure 5.3.3 Selection sequence for writing to a 4500 system
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4500 INSTALLATION AND OPERATION MANUAL

5.3.3 WRITING DATA TO A LOGICAL UNIT (SELECTION)

Data is written to a logical unit using the selection sequence shown in figure 5.3.3 The tigure shows the se-
quencs {o be divided into 3 procedures:-

a. Establish connection

b.  Messagae transfer
c. Terminate connection

ESTABLISH CONNECTION PROCEDURE

The supervisory computer retains master status throughout the selection sequence. The sequence is started by
the transmission of the following:

EOT INO CCC
Each of these characters is defined in previous sactions.

NOTE... The spaces between characters have baen entered in this example only for the sake of clarity. Such
spaces must not ba enterad when transmitting messages.

Once the instrument number (INO) recognised, and the CCC successiully checked, the sequence enters the
message transier procedure.

MESSAGE TRANSFER PROCEDURE

Figure 5.3.3 shows that this procaedurs is split info two phases:-
a. Phase A - host is the sender

b. Phase B - instrument is the sender

PHASE A

After the establish connection procedure, this phase is entered directly, and the addressed logical unit reads the
second part of the selection message:-

SOH STX PNC D1 D2 D3 ETXBCC

NOTE... The spaces betwsen characters have been entered in this example only for the sake of clarity, Such
spaces must not be entered when transmitting messages.

As soon as the addressed unit receives the message, it performs the following tasks:-

a) It calculates the BCC from PNO to ETX inclusive, and verifies that it corresponds with the BCC sent from the
computer. If no error is found:-

b} It verifies that the PNO is valid. Ifit s,
c) It verifies that D1 D2 AND D3 contain valid data. | so:-

e) It updates the selected parameter with the new value.
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5.3.3 MESSAGE TRANSFER PROCEDURE (Cont.)

PHASE B

If the parameter is updated successfully and the validity checks are correct, the 4500 responds with an
acknowledge (ACK) indicating that the message was accepted as being correct, and that the selection has been
performed. At this stage, the host may enter the termination procedure, or fransmit a further message to the
same channel group.

Negative acknowledge

If any of the errors listed below is detected, a negative acknowledge {NAK) character is transmitted. Upon
receipt of this, the supervisor computer may enter the termination procedure outlined below, or it may remain in
the message transier procedure and transmit the same, or a different message.

A NAK is returned if any of the following is true:-

1. The parameter number (PNO) is invalid, or refersto a read-only parameter.

2. Any of the data characters is invalid. -
3. The BCC does not agree with the transmitted value.

After transmitting an ACK or NAK, the 4500 ignores all characters except STX or EOT.

No response

If any of the errors listed below is detacted, the 4500 will make no response to the selection message. The host
computer should time-out and anter the termination procedure.

No response is mads if any of the following is trus:-

The instrument number (INO) is not recognised.

An arror {eg. parity) found in any of the characters up to STX inclusive.
Baud rate incorrectly set.

Noise on, or failure in the communications link.

4500 in off-line configuration mode, and thus not communicating.

;s

TERMINATION PROCEDURE
The termination procedure is entered under the following circumstances:-

1) The host computer has completed the selection process for that particular logical unit.
2) No response is raceived to a selsction messags.

The host retains master status, and transmits an EOT character. and then either starts a new salection or
polling sequencs, or it enters an idle state until a further parameter is to be accessed.

Section 5 HA240268
Page 5-20 Issua 6 Dec 91



4500 INSTALLATION AND OPERATION MANUAL

5.3.4 DATA BYTE FORMATTING

Data is transferred batween host computer and 4500 system as a stream of control and data bytes as discussed
above. This section describes how the data bytes are assembiled,

DATA PACKING

Figure 5.3.4a shows the structure of a typical data byts, set up with 1 start bit, 7 data bits, 1 control bit, 1 parity
bit (even), and 1 stop bit,

Idle o Idle
Stop Parity [Critrl T Data | Data | Data | Data | Data [ Data I_Data': Start
_bit | bit_j bit jbit6 bitS bit4 (bit3 jbit2)bit1 bitd) bit

1 start bit, 7 data bits, 1 control bit, 1 parity bit, 1 stop bit

Figure 5.3.4a Data byte structure

In the non-transmitting state, the transmission line is held at logic 1 {(MARK or OFF). As soon as the host
computer or instrument is ready to transmit a character, it drives the line low to a logic 0 (SPACE or ON) state
for one bit period. This is called the START bit and it is used to state that a stream of data is on its way so that
the receiver can synchronise with the data stream. The binary code for the character being transmitted is then
sent starting with the least significant bit (bit 0). Following this are the parity bit and the stop bit which sets the
line high again.

The various codes associated with all the characters used in the protocol are as follows:

Control  |Decimal | Hex Binarv code

character | value | value ry
SOH 1 1 0 000 0001
8TX 2 2 0 0000010
ETX 3 3 0 000 0011
EQT 4 4 0 0000100
ENQ 5 5 0 0000101
ACK 6 6 0 0000110
NAK 21 15 0 001 0101
ETB 23 17 | 0 0010111

C°Sittr°' Bit 0

Table 5.3.4a Control character binary codes

The most significant bit of the binary code is set to zero for control characters, and set to 1 for data characters.
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5.3.4 DATA BYTE FORMATTING (Cont.)

DATA FORMATS

Each accessible parameter has ane of two formats allocated to it.  Only the specified format may be used far
any paricular paramster, and these {formats must be established in the host's data base. Tha format for each

parameter is given in tha PNC tables abova.

DECIMAL FORMAT.

Paramaters are transmitted as threa data bytes, D1 to D3 as shown in figure 5.3.4b. Bit 7 of each of these data
bytes is set to logic 1 to indicate that the characters are data characters and not control characters (bits 7 set 1o
logic 0). Bits 2 to 6 of D1 contain information relating to the position of the decimal peint as shown in the table
below. The remaining 16 bits (bits 0 to 6 of data byte 3, - bits 0to 6 of data byte 2 and bits 0 and 1 of data byte 1
are a 'twos complement’ binary equivalent of the decimal value. {See example below.)

Data byta DA D2 D3

-

Bit number 7|6 543 2|10 716 543210 6543210

Bits 6to 0

'y

Bits 13to 7

'y

Parameter Bits
Format 15, 14

-

Data

~—— 16-bit data fisld (2s complemant). —————————#

Figure 5.3.4b Data byte packing

When writing to the 4500 system, the dscimal point may be positioned in any one of five positions and, leading
and trailing zaros may be antered as desired. For example, .2000 is as accseptable as 000.3.

Format number Decimal point

Becimal Bit position
65432

0 00000 NNNN.

1 00001 NNN.N

2 00010 NN.NN

3 coo11 N.NNN

4 00100 .NNNN

Table 5.3.4b Decimal point format number
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5.3.4 DECIMAL FORMAT (Cont.)
EXAMPLE,

Disregarding start, stop and parity bits, the contents of the data bytes D1 to D3 are as follows for a decimal valus
of -23.45

The decimal peint is positiened according to bits 2 to 6 of D1 as shown in the table above. From this table, bits
61o2are 0 (bit6)0010(bit2). From the data packing diagram (figure 5.3.4b} above, bit 7 is set 1o 1
because the data bytes contain a value rather than a command code (bit 7 set io 0).

In order to determine the remaining bits, the valus 2345 has to be converted to binary, and because it is a
negative value, the twos complement of this number is taken (invert and add binary 1).

Afull discussion of the conversion of decimal to binary values is beyond this document. For the purposes of this
exampls, the value 2345 is equalto 1 x 2048 (2" -bit 11) +1x 256 (2°-bit 8) +1x32 (2°-bit5) + 1x8 (2°-
bit3) +1x1(2°-bit0), so written out as a 16-bit word, 2345,,= 0000 1001 0010 1001,. To take the twos
complement of this (i.e. to make it a negative number) each bit is inverted and binary 1 is added to it, as shown
below. It should bs noted, that bit 15 (MSB) is used only as a sign bit; i.e. it is set to O for positive numbers and
1o 1 for negative numbers,

Positive binary number 0000 1001 0010 1001
Complement of the positive binary number = 1111 01101101 0110
Add binary 1 to produce 1111 0110 1101 0111
Ensure the most significant bit (bit 15)is1 = 1111 0110 1101 0111

Sub-divide the number into two 7-bit and one 2-bit sections:
= 11 1101101 1010111

Pack this data into the data bytes D1 to D3 as follows {(note the most significant bit of each data byte =1 to show
that the byte contains data and not a control cods).

Data byte 1 = 10001011
Data byte 2 = 11101101
Data byte 3 = 11010111

HEXADECIMAL FORMAT

Hex format paramsters are held in the recorder as 16-bit words, The data is packed into the three data bytes as
follows: D1 contains the parameter code 00000 and bits 14 and 15 of the hex word. D2 and D3 hold bhits 13to 7,
and 6 to 0 respectively. (Ses fig 5.3.4b above).

EXAMPLE
The hex. value 0BOF will be packed as follows:
10000000 1 010000 1001111

D1 b2 D3
Where the underiined areas are the hex value, distributed amongst the 3 data bytes.
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5.4 GOULD MODICON MODBUS PROTOCOL

The 4500 acts as a slave Modbus device the unit address bsing set up as a part of the 4500 Communications
configuration (ref section 4) when the Modbus RTU protocol is selected.

Only a limited number of function codes have been implemanted (ref Modbus protocol manual) and these are
listed in table 5.4 below. :

5.4.1 ADDRESSING

The base address specified (ref table 5.4) is the address at which channsl one may be accessed. It should be
noted that the addressing starts at zero, whllst the channel numbers start at 1.

Example 1. To read a digital input at channel 23, the required address passed with the function 01
message is 22.

Example 2 To read the low limit of an analogue output at channal 145, the required address passed
with function message 03 is 2144

If an alarm is set for an analogue input channel, the assccialed alarm paramesters can be read, again by using
message 03. The interpretation of the alarm parameters (A1 to A4, SP1 1o SP4)in table 5.4 are as follows:

ALARM TYPE PARAMETER DEFINITION
Absolute Alto A4 Set point values
Absolute SP110 SP4 Not used

Deviation Alio Ad Deviation value
Deviation SP1 to SP4 Set point value

Rate Alto A4 Rate value

Rate SP1 10 SP4 Pericd value in secs.

Thus, to read the set peint of alarm two on channel 566, the address passed with the 03 message would be
5565,

Note...
The read-alarm values do not imply that an alarm is set, since any request to read a non-existant setpoint
value will result in the value 0000 being returned. This should not be interpreted as a setpoint value of
zero,

5.4.2 READING ANALOGUE INPUTS

The values read are in the hex range 000C to 7FFF. To obtain the scaled relative value, the fallowing calcula-
tion has to be carried out:

Scaled value = (High range — low range

SFFF X Analogue input ) + low range

wheare the analogue input is in hex.
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5.4 MODBUS RTU (Cont.)

CODE FUNGTION 4500 ACTION CHANNEL BASE ADDRESS
(DECIMAL)

01 Read coll status Read digital output channel 0

02 Read input status Read digital input status 0
Read alarm 1 status 1000
Read afarm 2 status 2000
Read alarm 3 status 3000
Read alarm 4 status 4000
Read out-of-range status 5000
Read Comms error status 6000

03 Read holding registers 1) Analogue output valus 0
2)  Analogue output high limit 1000
3)  Analogue output low limit 2000
4)  Analogue input A1 0o -
5)  Analogue input A2 j000
6)  Analogue input A3 2000
7} Analogus input A4 3000
8)  Analogue input SP1 4000
9)  Analogue input SP2 5000
10) Analogue input SP3 6000
11) Analogue input SP4 7000

04 Read input registars Reads analogue input channel value 0

05 Force single coil Sets a digital output channal 0

06 Preset single register For analogue input channels, alarm
conditions can be set; for analogue
output channels, the output value and
the high and low limits can be set.
Base addressas as for code 03.

08 Loopback test Diagnostic code 0. Echoes message as
sent.

15 Force multiple colls Sets the digital outputs in each channel 0
as specified by the addrass range.

16 Prasat multiple registers Sets the analogue output for each 0
channel as spacified by the address
range.
EXCEPTION RESPONSES

CODE FUNCTION 4500 ACTION CHANNEL BASE ADDRESS

{DECIMAL)
02 lllegal data address liegal channel address refarenced 0
03 llegal data value Data iliegal or out of range 0
Table 5.4 Modbus implementation
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5.4 MODBUS RTU (Cont.)

5.4.3 CONFIGURATION READ/WRITE

Four function codes, 65 to 68 (hex 41 lo 44), are available for accessing system (65 and 66) and channsl (67
and 68) configuration.

FUNCTION CODE 65 - READ SYSTEM CONFIGURATION
Function code 65 (hex 41) allows a host to read the system configuration by sending the following message:
Instrument 1D (1 byte); 65 (decimal); 0000; 0001; CRC (2 bytss)
The responsa from the 4500 will be:
Instrument ID (1 byte); 65 (decimal); Byte count {1 byte); Data (ses below); CRC (2 bytas)

The data sent will be as follows:

Byte Ne of

Nes) | Bytes Byte content
1 1 Number of slots (7 or 11} in master rack

2t05 4 Number of slots in expansion racks 1 (byte 2) to 4 (byte 5)
6 1 Reserved

7 to 65 59 Board type fitted in master rack slot 1 (byte 7} to expansion rack four - slot 12 (byts 65)
as defined below. Note that all 59 bytes must have a value associated with them.

66 1 Reservad.

67 to 68 2 Latched global alarm channel number

69to 70 2 Non-latchad global alarm channel number

71072 2 Giobal alarm acknowledge channsl number

731074 2 Year (a.g. 1921). If 0 sent during write, year retains previous value until 1st January.
75 1 Month number (1 to 12). i 0 sent during wrile, month retains valus until end of month.
76 1 Day number (1 to 31), if O sent during write, day number retains value until midnight.
77 1 Hour number (0 to 23). if 0 sent during write, hour retains value until normal change.
78 1 Minutes (0 to 59). If 0 sent during write, minutes retain value until normal change.
78 1 Seconds (0 to 59). If zero sent during write, seconds retain valuae until normal change.
80 1 Reserved.

Table 5.4.3a System configuration data byte definition

SLOT DEFINITION

The 4500 system assumes all units to be rack mounting units, having 11 VO slots in the master unit, and 12 in
the expansion units, giving a maximum numbar of slets of 59, Where panel or bench mounting units are used,
having 7 slots in the master unit, and 8 in the expansion units, the missing slots ara still counted, and must be
defined as being empty. No matter what kind of units are in use, the first slot in expansion unit one is slot 12,
the first slot in expansion unit two is 24, in expansion unit 3: 36 and in expansion unit 4: 48.

Where an expansion unit is not used, all its slots must be defined as empty for this function to work.
Note...

The 4500 carries out no error checking on the configuration data sent to it. The user must ensure that only valid
dala is sent, as invalid data can cause the system to malfunction. Reserved bytes can take any vaiue,
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5.4.3 MODBUS RTU FUNCTION CODE 65 (Cont.)
BOARD TYPE CODES

The codas to be fitted into bylas 7 to G5 are as follows:

Board type Code

Six channel dc input 0
Six channel RTD input 1

15 channel isolated analogue input 2
15 channel non-isolated analogue input 3
Eight channel analegue output 4
15 channel digital ItO 5
Faur channel relay output ]
Eight channel analogue output 7
15 channel pseudo analogue input 8
15 channel pseudo analogue cutput 9
15 channel pseudo digital /O 10
Empty 11

Table 5.4.3b Board type codes
FUNCTION CODE 66 - WRITE SYSTEM CONFIGURATION
Code 66 (Hex 42) is used to write a system configuration to the 4500. The message sent is as follows
Instrument ID (1 byte); 66; 0000; Data (see below); CRC (2 bytes).
The response from the 4500 will be as follows:
Instrument ID (1 byte); 66; 00C0; CRC (2 bytes)

The data to be sent is as described {for function 65 above.

FUNCTION CODE 67 - READ CHANNEL CONFIGURATION
Code 67 (Hex 43) allows a host to read channel configuration from the 4500 by sending the following message:
Instrument ID {1 byte); 67; (channel number -1) (2 bytes); 0001; CRC (2 bytes)
The response from the 4500 will be:
Instrument ID (1 byte); 87; Byte count (1 byte); Data (see below); CRC (2 bytes)
The channel data sent depends on the type of board being addressed, as depicted in the tables below for
analogue input, analogus output and digital input-output boards,
FUNCTION CODE 68 - WRITE CHANNEL CONFIGURATION
Code 68 {Hex 44} allows a host to send a channel configuration to the 4500, using the following massage:
Instrument ID (1 byte}; 68, (channel number-1) (2 bytes); Data (see below); CRC (2 bytes)
The response from the 4500 system will be:
Instrument ID (1 byte); &8, {channel number -1) (2 bytes); CRC (2 bytes)
The channel data sent depends on the type of board being addressed, as depicted in the 1ables below for

analogue input, analogue output and digital input-output boards.
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MODBUS RTU CHANNEL CONFIGURATION (Cont.)

Byte Number Byte content
Number(s) | of bytes
1 i Input type
0 = Thermacaouple
1=RTD
2=mV
3=V
4 =mA
2 1 Input units
0="°C
1=°F
2=R
3=K
3 1 External GJ units
0=°C
1=°F
2=R
3=K
4 1 mA-input shunt units -
0=kQ
1=0Q
5i0 10 6 Input range low limit {ASCIL), with optional decimal point / sign. Spaces must be filled
111016 6 input range high limit (ASCll), with optional decimal point/ sign. Spaces must be filled
17,18 2 Attenuator value {Valtage inputs) or shunt resistance value in byte 4 units (mA inputs).
Attenuator values {decimal):
0 =times 1 10 = times 100
19 1 CJ type
0 = Off 2 = External
1 = Internal 3 = Hamote
20 1 Filter/fchange selection
0 = Filter 1= Change
21, 22 2 For remote CJ (byte 19), the channel number, or for external CJ, the external GJ
temperature entered as a number between -32767 and +32767, representing -999 to
+ 999 units as defined in byte 3.
23,24 2 Filter time {0 to 255 seconds) or 10 times change percentage (eg 95 = 9.5% change)
25 to 30 6 Linearisation range low value (ASCII}, with optional decimal point/sign.
Spaces must be filled
31to 36 6 Linearisation range high value (ASCI), with optional decimal point / sign.
Spaces must be filled.
371042 Display range low value (ASCII), with optional decimal point / sign. Spaces must be
filled.
43t0 48 6 Display range high value (ASCII), with optional decimal point / sign. Spaces must be
filled.
49, 50 2 Redirection channel number
51 1 Acquisition
0=0n 1 =0Of
52 1 Linearisation function
0 = Off 1 = Linear
2 = Square root 3 = Square
4 =Type J 5=Typa K
6E=Type T 7=Type S
8=Type R 9=TypeE
10 =Type B 11 =Type N
12 = Pt100 13 = User 1
14 = User 2 15 = User 3
53t 72 20 Channel descriptor string (ASCII).
7310 77 5 Channel units string (ASCH).
78 1 Reserved (value immaterial).
79 to 108 30 Alarm 1 configuration {see table 5.4.3f),
109to 138 30 Alarm 2 configuration (see table 5.4.3f).
138 to 168 30 Alarm 3 configuration {see table 5.4.3f).
169 ta 198 30 Alarm 4 eonfiguration {ses table 5.4.3f).
Table 5.4.3c Analogue input channel data byte definition
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5.4.3 MODBUS CHANNEL CONFIGURATION (Cont.)

Byte | Number Byle content
Number(s) | of bytes
1 1 Cutput type
0 = Volis 1 =mA
2 1 linearisation function
0 = Off 2 = Square root
1 = Linear 3 = Square
3t08 6 QOutput range low value (ASCII}, with optional decimal point / sign. Spaces must be
filled.
9 o 14 6 Cutput range high value (ASCIl), with optional decimal point / sign. Spaces must be
filled.
15 1o 20 6 Scale range low value (ASCII), with optional deciral point / sign. Spaces must be
filled.
211026 8 Scale range high value (ASCII), with optional decimal point / sign. Spaces must be
filled.
271032 6 Low limit (ASCH), with optional decimal point / sign. Spaces must be filled.
33to 38 ] High limit (ASCIl), with optional decimal point / sign. Spaces must be filled.
39,40 2 QOutput rate imit. A value in the range -32767 to +32767 representing a value between
-9999 and 9999 display units. -
41 fo 60 20 Channal descriptor string (ASCII).
6110 65 5 Channel units string (ASCII).
B6 to 198 133 | Reserved (value immaterial).

Table 5.4.3d Analogue output channel data byte definition

Byte | Number Byte content
Number(s) | of bytes
1 1 Channel type
0 =0Off 2 = input
1=notused 3=output
2 1 Acquisition
0=0n 1 =0ff
3108 6 High tag string (ASCII).
9 to 14 8 Low tag string (ASCI).
15 to 34 20 Channel descriptor string.
3510 64 30 Alarm configuration (see table 5.4,3f).
65 to 198 134 | Reserved (value immaterial).

Table 5.4.3e Digital input/output channel data byle definition

Byte Number
Number(s) | of bytes Byte content
1 1 Alarm type *
0 =no alarm 1 = absolute high
2 = absolute low 3 = deviation +/-
4 = daviation +'ve 5 = deviation -'ve
6 = rate-of-change +'ve 7 = rate-of-change -'ve
8 = digital high 9 = digital low
2 1 Enable / disable
0 = Alarm enabled 1 = Alarm disabled
3 1 Global alarm link
0 = link on 1 = link off
4 1 Hysteresis x 10 (decimal):
Enter 10 x required hysteresis value. (e.g. 55 = 5.5% hysteresis)
5 to 26 22 Alarm message siring (ASCII).
2710 28 2 QOutput 1 channel number.
29 to 30 134 | Output 2 channel number.
" If 0 s selected as alarm type, the content of subsequent bytes is immaterial.

Table 5.4.3f Alarm configuration data byte definition
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5.5 LINKING ESP TO THE 4500

This sub-section describes the interfacing of a Mode! 4500 with an IBM® PC (or compatible) which is running
the Eurotherm Supervisory Package (ESP) software. It is assumed that the user is familiar with the ESP
operation Manual,

PROTOCOLS

As described earlier in Section 5, the 4500 system supports two binary protocols, TCS binary and the Gould
modicon Modbus RTU either of which can be used with ESP. The major advantage of using TCS binary is its
compatibility with other Eurotherm Lid. products. The major advantages of the Modbus RTU are a higher
throughput when reading blocks of data, and simpler addressing.

HARDWARE CONNECTION

The 4500 is connected to one of the Serial communications ports of the PC.  For ESP software versions 3.1 or
higher, a 'Hardlock’ module {supplied with the software packagse) must be connected to the parallel printar port
of the PC. This module (dongle} is a software copy protection device and must be fitted in order for the software
fo run successiully. If a printer is to be used, this is plugged into the Hardlock module such that the module is
connected between the printer and the PC; the Hardlock module has no effect on the operation of the printer.

Full 4500-t0-PC connection details are given in Section 2 of this manual.

5.5.1 TCS BINARY

4500 CONFIGURATION

The 4500 system emulates the TCS 8432 signal processor.  Each 4500 slot represents two 6432 eight-channel
blocks. The second block has only seven channels since 4500 siots have a maximum of 15 channsls.

The 4500 TGS Binary handler decides its response to DIO according to the type of I/O located in channels 1 and
9 in each slot.  For this reason, it is necessary to set each digital I/O halff-slot (channels 1 1o 8 or channels 9 to
15) to either all inputs or to all outputs.

Note... .
If the DIC canfiguration /s changed, then the TCS Binary protocol must be re-enabled by selecting ‘NOT
ENABLED' then ‘'TCS BINARY' in the Serial Link Protocol display page described below.

As detailed in Section 4.3.3 of this manual, the 4500 communications parameters are set up using two display
pages: the Serial Link Protocol page and the Serial Link Settings page.

Comms port 1 Protocol: TCS BINARY AB
BAddress : 0O

The Serial Link Protocol page depicted above, is used to select TCS Binary as the communications protocal,
and to define a base address for the 4500 system. Valid addresses for use with TCS Binary are 0, 4, 8, 18,
20 efc. up 1o 124,

After selecting the required communications port protocol type and base address, the ENTER key is operated to
save the new data, and the Setial Link Settings page is called by use of the page scroll down key.
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5.5.1 ESP WITH TCS BINARY (Cont.)

4500 CONFIGURATION (Cont.)

Comms port 1: 9600 Baud xon/xoff OFF AB
8 bits 1 stop bit par EVEN rts/cts OFF

The Serial Link Settings page depicted above, is used to select a Baud rate. All other TCS Binary parameters
are set by the systemn and are not user selectable.

ESP CONFIGURATION

ESP configuration is carried out using the ‘cfg’ facility. This is entered from the DOS prompt whilst the user is in
the ESP directory by typing: cfg<ENTER>. The PLC interface settings should then be set up to maich the 4500
settings described above..

PLC Interface Ports
VPI Port PLC Baud Parity bata Stop R/W Write Outside Port Addr -
Nc. HNo. Type Rate Bits Bits Enable Enable Blocks
1 1 ET 9600 E 8 1 + + + 1. Q3F8
2 o 0 o] o 2. 02F8
3 0 0 0 0 3.
etc.

Where ‘ET indicates TCS Binary.

Note...
It should be ensured {when the ESP software package is installed), that the file ‘VPIET.COM is resident in

the ESP directory.

SETTING UP GATES

The address format used to define the source of data for a gate is 'NNPPP’ for analogue gates and 'NNPPPB' for
digital gates.

NN is the address (in hex) of the 4500 half sict containing the required source channel. As can be sean from
table 5.5.1a below, if this channel number is 117, and the 4500 base address (set up in the 4500 Comm-
unications configuration) is 0, then the hali block address is ‘OF’. Wera the base address to be 20 (14 hex),
then the half slot address for channel 117 would be hex 23 (OF + 14). PPP is a parameter number, described
below.

B, for digital gates definas the channel required, and has the following values:

Half slot Valua
channei number of B

R mo s WN
oD OOmMm

* Any attempt to access channel eight of a seven—channel half-slot will result in 0s being returned.
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5.5.1 ESP WITH TCS BINARY (Cont.)

MASTER UNIT | EXPANSION UNIT2 || EXPANSION UNIT 4
4500 | Channel Halt slot ‘| 4500 | Ghannel | Half slot : 4500 Channei | Half slot
Slot range address (hex} | Slot range address (hex) | Slot range address {hex)
1 110 8 Base + 0 [ 1 |346t0353 |Base+2E || 1 | 70610713| Base+5E
1 91015 Base + 1 1 354 10 360 | Base + 2F 1 71410 720 | Base+ 5F
2 16 to 23 Base + 2 2 | 36110368 | Base+ 30 2 | 72110728 [ Base + 60
2 2410 30 Base + 3 2 | 36910 375 | Base + 31 2 | 72810735 Base + 61
3 31 10 38 Base + 4 3 | 37610383 | Base + 32 3 736 to 743 | Base + 62
3 3910 45 Base + 5 3 | 3840390 | Base + 33 3 | 74410750 | Base+ 63
4 46 to 53 Base + 6 4 | 391 to 398 | Base + 34 4 | 75110 758 | Base + 64
4 54 to 60 Basa + 7 4 | 39910 405 | Base + 35 4 | 75810765 | Base+ 65
5 61 1o 68 Base + 8 5 | 40610413 | Base + 36 5 | 766t0773 | Base + 66
5 6910 75 Base + 9 5 | 41410 420 | Base + 37 § | 77410780 | Base + 67
8 76 to 83 Base + A 6 | 421to 428 | Base + 38 6 | 78110788 | Base + 68
6 84 to 90 Base + B 6 | 42910435 | Base + 39 6 | 789t0 795 | Base + 69
7 91 to 98 Base + C 7 | 43610 443 | Base + 3A 7 | 79610 803 | Base + 6A
| 7 | 98t0105 | Base+D _ || 7 |44410450 | Base +3B 7 | 80410810 | Base+ 6B
8 [106to 113 Basa + E 8 |[4511to 458 | Base +3C 8 | 81110818 | Basa + 6C
8 11410120 | Base+F || 8 |450t0465 | Base+3D || 8 | 81910825| Base+6D _|
g |121tc 128 | Base+ 10 9 | 466to 473 | Base + 3E | 9 | 82610833 | Base+6E
9 |120t0135 | Base+11 || 9 [47410480 | Base+3F || 9 | 83410840 | Base+6F
10 [136t0143 | Base+12 [| 10 | 48110488  Base+40 || 10 | 84110848 | Base+70
10 |144 1o 150 Base + 13 ] 10 | 48910 495 | Base + 41 1 10 | B49to 855 | Base + 71
11 |15110 158 Base + 14 1 11 | 49610 503 | Base + 42 4 11 | 85610863 | Base+ 72
11 15910 165 | Base + 15 ] 11 | 50410510 | Base + 43 ] 11 | 86410870 | Base+ 73
1 12 |511to 518 | Base+44 4 12 | 87110878 | Base+ 74
12 | 519t0 525 | Base + 45 1 12 | 87810 885 | Base+ 75
EXPANSION UNIT 1 | EXPANSION UNIT 3
4500 | Channsl Half slot || 4500 | Channal | Half slot E
Slot range address (hex) || Slot range address (hex) |:
1 |166t0 173 | Base+16 || 1 |52610533 | Base+46 |
1 174 to 180 Base + 17 1 534 to 540 | Base + 47
2 |181to0 188 Base + 18 2 | 54110548 | Base + 48
2 18510 195 Base + 15 2 | 54910 555 | Basae + 49
3 [19610 203 Base + 1A 3 | 55610 563 | Base + 4A
3 |2041to0 210 Base + 1B 3 | 56410570 | Base + 4B
4 (21110218 Base + 1C 4 | 57110 578 | Base + 4C
4 21910225 | Base+ 1D 4 157910 585 | Base + 4D
5 [2261to 233 Base + 1E 5 | 58B610593 | Base+ 4E
5 (23410240 Base + 1F 5 | 58410 600 | Base + 4F
6 24110248 Base + 20 6 | 60110608 | Base +50
6 |249to 255 Base + 21 6 | 60910 615 | Base + 51
7 | 25610 263 Base + 22 7 | 61610 623 | Base + 52
7 26410 270 Base + 23 7 | 62410 630 | Base + 53
8 |27110278 Basse + 24 8 63110 638 | Base + 54
| 8 27910285 | Base+25 _f| 8 | 63910645 | Base+55 _
9 |28610293 | Base + 26 9 | 64610 653 | Base + 56
9 |294t0300 | Base+27 ({ 9 |6541t0660 | Base +57
10 30110 308 | Base + 28 i 10 | 6611tc 668 | Base + 58
10 |30%9to 315 | Base+ 29 | 10 | 66910675 | Base+ 59
11 |3161t0323 | Base+2A [| 11 | 67610 683 | Base + 5A
11 |3241t0 330 | Base+ 2B | 11 | 68410 630 | Base + 5B
12 | 33110 338 Base + 2C 1 12 | 69110698 | Base +5C
12 |339t0 345 | Base+2D || 12 | 69910 705 | Base + 5D
Table 5.5.1a Half slot addresses
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5.5.1 ESP WITH TCS BINARY (Cont.)
PARAMETER NUMBER

Apart from a number of non-channel functions, thae parameters which can be accessed depend on the type of
/O board associaled with the channel in question, The following tables give details of accessible paramsters.

GENERAL PARAMETER NUMBERS

Tabie 5.5.1b gives a list of those parameters and their numbers (PPP) which are related to the 4500 system
itself, rather than to a specitic channel:

Mne- PPP Description

monic

[ 000 Instrument ident. Always returns 4321

351 001 Board type. Raturns 0800 for analogue input, 0BCB for analogue output,
0810 for digital input or 0818 for digital output. _

A1 002 Historical alarms. Returns 0

s2 003 Always raturns 081F (board not fitted),

A2 004 Always raturns 0,

S3 005 Always returns 081F (board not titted).

A3 006 Always returns 0.

54 007 Always returns 081F (board not fitted).

A4 008 Always returns 0,

SW coe Always returns Q.

MD 010 Always returns 0.

Table 5.5.1b General parameter numbers

DIGITAL INPUT - QUTPUT PARAMETERS

As described above, the DIO channel number within the half slot has to be stated at the end of the address
string. Because the channel number is defined, there is only one parameter number per DIO mnemonic, viz:-

Mne- PPP  Description

monic
ST 0i16 Bit 3 is set for a checksum failure,
DS 018 Bitwise word giving input status for 8 channels.

Table 5.5.1¢ DIO parameter numbers

ANALOGUE INPUT/OUTPUT PARAMETERS

Table 5.5.1d shows the parameter numbers for all accessible parameters for analogue channels within a half slot
address. It should be noted that some of the parameter numbers have different interpretations according to
whether the relevant channel is an analogue input or an analogue output.

Notes...
1. The status mnemonic (ST) returns bit 3 set if thers Is a checksum failure associated with the channel.
2. Bits 1210 15 of ST indicate the decimal point position.
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5.5.1 ESP WITH TCS BINARY (Cont.)

Cha;\;;nel PPP Analogue input description Analogue output description
i 018 ST: Channel status. Bit3 = checksum ST: As analogue input
fail staus; Bits 12 to 15 indicate decimal
position
017 HR: Accesses low display range. HR: As analogue input
018 LR: Accesses high display range. LR; As analogue input
019 HA: Absolute high alarm setpaint QP: OQutput value of channel
020 LA: Absolute low alarm setpoint HO: High autput limit
021 PV: Measured value in eng. units LO:  Low output limit
2 024 ST: Channel status. Bit3 = checksum ST As analogue input
fail staus; Bits 12 to 15 indicate decimal
position
025 HR: Accesses low display range. HR: As analogue input
026 LR: Accesses high display range. LR: As analogue input
027 HA: Absolute high alarm setpoint OP: Output value of channel
028 LA:  Absolute low alarm setpoint HO: High output limit
029 PV: Measured value in eng. units LO:  Low output limit
3 032 ST: Channel status. Bit3 = checksum ST:  As analogue input
fail staus; Bits 12 to 15 indicate decimal
position
033 HR: Accesses low display range. HR: As analogue input
034 LR: Accesses high display range. LR: As analogue input
035 HA:  Absolute high alarm setpaint OP; Output value of channel
036 LA:  Absolute low alarm setpoint HO:; High output limit
037 PV: Measured value in eng. units LO:  Low output limit
4 040 ST: Channel status. Bit 3 = checksum ST: As analogue input
fail staus; Bits 12 to 15 indicate decimal
position
o4 HR: Accesses low display range. HR: As analogue input
042 LR: Accesses high display range. LR: As analogue input
043 HA: Absolute high alarm setpoint OP: OQutput value of channel
0d4 LA:  Absolute low alarm setpoint HO: High ocutput limit
045 PV: Measured value in eng. units LO:  Low output limit
5 048 ST: Channelstatus. Bit 3 = checksum ST: As analogue input
fail staus; Bits 12 to 15 indicate decimal
position
049 HR: Accesses low display range. HR: As analogue input
050 LR: Accesses high display range. LR: As analogue input
051 HA:  Absolute high alarm setpoint GP: OCutput value of channel
052 LA:  Absolute low alarm setpoint HO: High output limit
053 PV: Measured value in eng. units LC:  Low output limit
5 056 8T: Channel status. Bit 3 = checksum ST:  As analogue input
fail staus; Bits 12 to 15 indicate decimal
position
057 HR: Accesses low display range. HR: As analogue input
658 LR: Accesses high display range. LR: As analogue input
055 HA: Absolute high alarm setpoint OP: Qutput value of channe!
060 LA:  Absolute low alarm setpoint HO: High output limit
081 PV: Measured value in eng. units LO:  Low output limit
7 064 S8T: Channel status, Bit 3 = checksum ST: As analogueinput
fail staus; Bits 12 to 15 indicate decimal
position
065 HR: Accesses low display range. HR: As analogue input
066 LR: Accesses high display range. LR: As analogue input
067 HA: Absolute high alarm setpoint OP: Output value of channel
0g8 LA:  Absolute low alarm setpoint HO: High output limit
069 PV: Measured value in eng. units LO:  Low output limit
8 072 ST: Channel status. Bit3 =checksum ST:  As analogue input
fail staus; Bits 12 to 15 indicate decimal
pasition
073 HR: Accesses low display range. HR: As analogue input
074 LR: Accesses high display range. LR: As analogue input
075 HA: Absolute high alarm setpoint OP: Output value of channef
076 LA:  Absclule low alarm setpoint HC:  High auput limit
077 PY: Measured vaiue in eng. units LO: Low output limit

Table 5.5.1d Parameter numbers for analogue input and analogue output channels
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5.5.1 ESP WITH TCS BINARY (Cont.)

NUMBER FORMATS

The ESP software reads data from the 4500 in integer format (l.e without any decimal places.) The actual
integer value transmitted by the 4500 depends on not only the (rounded) value itself, but also on the position of
the decimal point in the 'scale maximum range’ set up in the channel configuration.  This means that the
transmitted data needs to be scaled {converted to the correct value) by dividing it by some power of ten. As can
be seen from the simple examples below, this process leads to some loss in resolution due to the rounding
process,

4500 maximum ESP gate convarsion
scaling range scaling

XAXX divide by 1

XXX X divide by 10

XAKX divide by 100

XXXX divide by 1,000

XXXK divide by 10,000. -
Examples
1. With a scale maximum of say, 1000, a value of 9.856 will be transmitted as 10, giving a scaled result of

10

2. With a scale maximum of 100.0 a value of 9.856 will ba transmittad as 99, giving a scaled resuft of 9.9
3. With a scale maximum of 10.00 a value of 9.856 will be transmitted as 986, giving a scaled resuit of 9.86

Thus, the closer the measured value is to the scale maximum, the more accurate the conversion.

Once the range maximum value is known, the scaling factor can be set up in the 'conversion’ area of the
relevant gate definition display. For example, both the conversion factors depicted below cause a divide-by-ten
scaling.

. tonves H g 1
= e o] . Me aStre : ¥,

easuxed It o= L, ‘ . Measure = 1=

TCS BINARY SAMPLE ESP PAGES

The next few pages depict the setting up of 4 channels, as listed below, from the ‘Gates’ option in the ESP
‘Engineering menu'.

Channel 1: analogue input with one absolute high alarm and one absolute low alarm.
Channel 16: analogue output with high and low limits

Channel 31: digital input

Channel 41: digital output

In each case, the scale range is assumed to be 0 to 99.99.
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Analogue input gate (measured value)

)

Analogue input gate (high absolute alarm)
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5.5.1 ESP WITH TCS BINARY (Cont.)

Analogue input gate (low absolute alarm)

Analogue output gate {(value)
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5.5.1 ESP WITH TCS BINARY (Cont.)

Analogue output gate (high limit)

Description

Class Input/output

# =

Analogue output gate (low limit)

Saction 5 HA240268
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Digital input gate

Digital oulput gate
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5.5.2 GOULD MODICON MODBUS RTU

4500 CONFIGURATION

As detailed in Section 4.3.3 of this manual, the 4500 communications parameters are set up using two display
pages: the Serial Link Protocol page and the Serial Link Settings page.

Comms port 1 Protocol: MODBUS RTO AB
Onit ID : 1

The Serial Link Protocol page depicted above, is used to select MODBUS RTU as the communications protocol,
and to define a Unit ID for the 4500 system. This ID must lie in the range 1 to 255,

After selecting the required communications port protocol type and unit ID, the ENTER key is operated fo save
the new data, and the Serial Link Settings page is called by use of the pags scroll down key.

Comms port 1: 9600 Baud xon/xeff OFF AB
8 bits 1 stop bit par NONE rts/cts OFF

The Serial Link Settings page depicled above, is used o select Baud rate, the number of data bits, the number
of stop bits and the parity setting. The hardwarae handshake fields (xon/xoff and ris/cts) are set to 'OFF' and are
not accessible to the operator.

ESP CONFIGURATION

ESP configuration Is carriad out using the ‘cfg’ facility. This is entered from the DOS prompt whilst the user is in
the ESP directory by typing: cfg<ENTER>. The PLC interface settings should then be set up to match the 4500
settings described above..

PLC Interface Ports
VPI Port PLC Baud Parity Data Step R/W Write Outside Port Addr
No. HNo. Type Rate Bits Bits Enable Enable Blocks
1 1 MR 8600 N 8 1 + + + 1. 03FB
2 0 0 0 0 2. 02F8
3 0 0 0 0 3.
stc.

Where 'MR’ indicates MODBUS RTU.

Note...
When the ESP software is installed, it should be ensured that the file VPIMR.COM is resident, and that if
the file ‘VPIMR.INT is installed in the ESP directory, it contains the ASCIl text: BUS=M,D.

SETTING UP GATES
The address format used to define the source of data for a gate is: NNCAAAA,

NN The Unit 1D as set up in the Serial link protocol page depicted above, entered in hexadecimal.

C Data type code as given in table 5.5.2 balow,

AAAA Address of the channel to be read. For data type code 0 to 3, this is zero, followed by the channal
number in decimal. For type code 4, the decimal channal number is preceded by a character in the
range 0 to 7 as shown in table 5,5.2 below.
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5.56.2 ESP WITH MODBUS RTU (Cont.)

C AAAA

Description

0XXX
OXXX
OXXX
OXXX
1XXX
2XXX
XXX
1XXX
2XXX
XXX
4XXX
5XXX
BXXX
7XXX

bbb D WO

Digital output channel status
Digital input channel! status
Analogue input channel measured value
Analogue output channa! value
Analogue output high limit
Analogue output low limit
Analogue input A1 (note 2)
Analoguas input A2 (note 2)
Analogus input A3 (note 2)
Analogue input A4 (note 2)
Analogue input SP1 (note 3)
Analogus input SP2 {note 3)
Analogue input SP3 (note 3)
Analoque input SP4 {note 3)

Table 5.5.2 Channel addressing for ESP

Notes...

1. XXX represents the decimal channel number
2. Ailto A4 are set point values for absoiute alarms, reference values for deviation alarms or rate values for
rate-of-change alarms. |f a deviation value is referenced to another channel rather than to a constant
value, the value of the reference channel can be read, but not written to.
3. 5P1 to SP4 are deviation values for deviation alarms or pericd values (in seconds) for rate-of-change
alarms. They are not used with absolute alarms.

NUMBER FORMAT

Analogue values are transfered as integer numbers between 0O (low scale) and 32767 (jull scale).

scale 0 to 100 units, a measured valus of 50 units would be transfered as 16381.

GOULD MODICON MODBUS RTU SAMPLE ESP PAGES

Thus, fora

The next few pages depict the setting up of 4 channels, as listad below, from the 'Gates’ option in the ESP

'Engineering menu’.

Channel 1: analogue in|'3ut with one absolute high alarm and one absolute low alarm.

Channal 16: analogue output with high and low limits

Channel 31: digital input
Channel 41: digital output

In each case, the scale range is assumed to be 0 to 99.99.

HA240268
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5.5.2 ESP WITH MODBUS RTU {Cont.)

©n = e EElodrEE b #F o

Analogue input gate (measured value)

Analogue input gate (high absolute alarm)
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5.5.2ESP WITH MODBUS RTU (Cont.)

Analogue input gate {low absolute alarm).

Analogue output gate {value).
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5.5.2 ESP WITH MODBUS RTU (Cont.)

Analogue output gate {high limit)

Analogue output gate (low limit)
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5.5.2 ESP WITH MODBUS RTU (Cont.)

Digital input gate

- -~~~
Digital output gate
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5.5.2 MODBUS RTU (Cont.)

BLOCK READS

The MODBUS protocol allows ESP to read channel values etc. in biocks, rather than singly. Because there is
only one set of access instructions per block, this results in a reduction in the time taken to access each

channel, with a resulling increasa in through-put.

BLOCK CONSTRAINTS
The iollowing constraints must be considered when setting up blocks.

1. Channels which do not exist are ‘invalid’ and a valua of zero is raturned for them.  Such channals may be
channal numbars graater than 165 (leval 1 SBC) or 885 (leval 2 or 3 SBC), or may be channels 7 to 15, for
exampla, of a 6-channel de input module.

2. Channels within a block must all be of the same type. The type is definad during block configuration, as
daescribed balow.

3.  The maximum number of channels in a block is 125. -

BLOCK CONFIGURATION

Blocks are configured in page two of the ESP 'set-up’ option. The addrass field in this page defines the number
of the first channel in the block, and its I/C type.

The following 'page’ depicts two blocks:

SET-UP
Logger read-blocks in VPI no.: 1
Address Length Sample {sec)
1. 0130001 125 1
2. 0140166 125 i
elc.

This example shows two blocks, each of 125 channels.  Block 1 contains 125 analogue input channel valuss
starting at channel 1 {channels 1 to 125). Block 2 contains 125 analogue output channel values, staring at
channel 166 (channels 166 to 290).

Each channel in a block must be of the same type as that defined in the address field for that block, the address
being in the form NNCAAAA as described above, for a single channel,
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5.6 GEM 80 PROTOCOL

5.6.1 INTRODUCTION

The 4500 acts as a slave or tributary within a GEM 80 system. It is not within the scope of this manual fully 1o
describe such a system, so whaere necassary, it is recommended that reference be mades to the GEM 80 Serial

Communications Manual.

The J/K message, read/write block, read/write single and the Controller Facilities messages are supported,
allowing the GEM 80 protocol to read and write channel values, read alarm status and 1o check out-of-range and
internal communications status.

Standard GEM 80 serial ports are sither current loop or an interface similar to RS422.  In sither case, a

converter (available from GEC) must be used to convert to RS232C (for communicating with a single 4500) or
RS422 (for communicating with one to 14 models 4500),

5.6.2 CHANNEL ADDRESSING -

Channel addresses, for reading or writing process variable values are the sama as the channel numbers; e.q. to
address channel 132, achannel address of 132 is used.

Addrasses for reading alarm status, ara (channel number + 1000); e.g. to read alarm status of channel 132, an
address of 1132 is used.
5.6.3 DATA FORMATS

ANALOGUE INPUT/ QUTPUT VALUES

Channel values are rapresentad in a 16-bil integer format ranging between 0 (low scals) and 32767 (high scals).
For example, for an input scaled between 500 and 1000, a value of 500 would be 0, a value of 750 would be
16384 and a value of 1000 would be 32767.

DIGITAL INFUT / QUTPUT VALUES

When reading, a value of 0 states that the input is low, a valus of 1 means that it is high. Whan writing, 0 sets
the channel low, whilst any non-zero value sets the channel high.

ALARM STATUS

Tha alarm status for the addressed channsl is returned as a 16-bit word, as below, where bit set = alarm active.

bit 0 = alarm 1
bit 1 = alarm 2
bit 2 = alarm 3
bit 3 = alarm 4

bit 4 = channel out of range (1 = true)
bit 5 = Communications failure betwesn 4500 SBC and interface for the channel.
bits 6 to 15 are not used.
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5.6.4 GEM 80 MESSAGE FORMATS

Tha following messages are shawn with their controf characters, CRCs etc. removed.

CONTROLLER FACILITIES (CF) MESSAGE
The GEM 80 controller sends the message CF
where CF is the 'Controller Facilities’ mnemonic.
The 4500 response is: .B.S..

where B means 'Caters for block messagas' and S means '4500 is a slave IO processor.
left to right) mean that:

a) The 4500 does not cater for an-line program changes.
b) General adit mode is not available.
c) Cff-line data storage is not included.

d) EPROM user memaory is not included.

WRITE DATA TC TABLE (WG) MESSAGE
The GEM 80 controller sends the message WGaaaa@dddd
Where WG is the 'write data to table G' mnemonic

aaaa is the channel address

dddd is the ASCII hex data tc be writlen to the channel.
READ DATA FROM TABLE (RG) MESSAGE

The GEM 80 controller sends the message RGaaaa

Where RG isthe ‘read data from table G' mnemonic
aaaa is the channel address.

The 4500 responds with the message dddd

Where dddd is the currant process value for the addressad channel.

J/IK TABLE INTERCHANGE (KJ) MESSAGE

The user places his base channel address in the first K register of his GEM 80 controller.

The full stops {from

The number {N) of

channels to be read from (max. 32) or written-to (max. 30) is then placed in the next K register. If data is to be

written to channels, then this data is loaded into the next N K-registers.

The GEM 80 must be set up to transmit the correct number of registers. If this is not done, it will assume that all

K-registers are to be transmitted.
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5.6.4 GEM 80 MESSAGE FORMATS (Cont.)

J/K TABLE INTERCHANGE (KJ) MESSAGE (Cont.)

WRITING DATA TO THE 4500

The GEM 80 controller sends the message XK Jlmnopapapdg. . .pg

Where KJis the JK interchange mnemaonic
Iis the least significant byte of the base channel address
m is the most significant byte of the base channsl address
n is the least significant byte of the number of channels (max, 30) to be acted upon,
o is the most significant byte of the numbar of channels {(max. 30) to be acted upon,
papgpq etc. are the least significant (p)-and most significant {q) bytes of the data to be written 1o each of
the channels o be acted upon, inturn, starting with the base channel.

READING FROM THE 4500
The GEM 80 controller sends the message XJlmno

Where KJ is the JK interchange mnamonic
| is the least significant byte of the base channel address
m is the most significant byte of the base channel address
n is the least significant byte of the numbaer of channels {max 32} to be acted upon.
o is the most significant byte of the number of channels {(max 32) to be acted upon.

The 4500 responds with pgpapg. . . pg

Where pqgpqpq etc. are the least significant (p) and most significant (g} bytes of the data read from each of the
channels in turn, starting with the base channel.

WRITE BLOCK (XG) MESSAGE
The GEM 80 controller sends the message XGlmnpgpgpg. -..pg

Whare XG is the 'Write block to table G' mnemonic
| is the least significant byte of the start channel addrass
m is the most significant byte of the start channel address
nis the numbar of channels (max. 32) to be acted upon.
papgpq etc. are the least significant (p) and most significant (g) bytes of the data to be written to each of
the channels in turn, starting with the start channel.

READ BLOCK (SG) MESSAGE
The GEM 80 controller sends the message  SGlmn
Where SG is the ‘Read block from table G mnemenic
| is the least significant byte of the start channel address

m is the most significant byte of the start channe! address
n is the number of channels (max 32) to be acted upon.

The 4500 responds with  pgpapg. . .pg

Where pqgpgpq stc. are the least significant (p) and most significant {qg) bytes of the data read from each of the
channels in turn, starting with the start channel.
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SECTION 6 OPTIONS

This section describes the various options available for the 4500 system.

6.1 MATHS PACK

The inclusion of the maths pack software {0 the 4500 system, gives a comprehensive facility for the manipulation
of measured values and of variables derived by the maths pack itself. The mathematical facilities available are
divided into two lypes: those capable of being implemented in both single and double precision, and those
which can be implamented only at single precision.

The number of mathematical operations that can be carried out depends on {(amongst other things) the level of
the installed software. Level one software allows up to 128 singla pracision variables (SPVs), 12 double
pracision variables (DPVs) and 128 argument tables 1o be ulilised. Levels two and thraes allow the use of up to
256 SPVs, 32 DPVs and 256 argument tables, The tarms 'Single precision’, ‘Double precision’ and ‘Argumant
table’ are defined below.

Applications involving large numbers of variables normally require level three software which includes a floating
point co-processor to allow most maths pack configurations to be processed at the maximum update rate (once
per second). The update rate of a level two systam can fall to once avery three to four seconds in extreme
cases.

6.1.1 PRINCIPLES OF OPERATION

SINGLE PRECISION FUNCTIONS

All the maths pack functions listed below operate in single precision. This means that the operation of the
functions, their display etc. are limited to six digits. The functions, which are configured using the ‘equation’
pages, are fully described iater in this section.

Arithmetic (Addition, Subtraction, Division, Multiplication), Absolute value, Negate, Integer, Square root,
Square, trigonometric (Arctangent (tan™), cosine, sine), log, " logical {OR, AND, XOR, AND, NOT),
comparator (>, =, <), Rate-of-change, Low pass filter, Group avarags, Running channel averags, Moving
channel average, Latching and continuous maximum, Latching and continuous minimum, Totalisation, Set
channal.

In addition to these basic arithmetic/logic functions, a number of specialised equations are solved, as follows:
Zirconia Oxygen probe (Nernst Oxygen equation), Mass flow.

DOUBLE PRECISION FUNCTIONS

The following functions operate in double precision: Addition, Subtraction, Multiplication, Division, Totalisation,
F and Set channel These functions, which are configured using the ‘equation’ pages, are fully described

value

fater in this section.

Doubla precision mode is used in totalising and accumulating operations which handle large numbers. For this
reason the double precision background display differs fram other such displays in that up to 15 characters are
usad, with floating decimal point, for the measured value. (See 'variables displays’ section below.)

Double precision variables cannot be directly routed to channels. If the value is to be output, the dpv value
must used as an argument in an spv function which can then be routed (with associated loss of precision) to a
channel.

Section 6 HA240268
Fage 6-4 lssue 5 Oct 80



4500 INSTALLATION AND OPERATION MANUAL

6.1.1 PRINCIPLES OF OPERATION {Cont.)

ARGUMENT TABLES AND EQUATION PAGES

If jor example, the measured values of two channels are to be summed, then the function {(addition in this case)
is said to operate an the ARGUMENTS: ‘measured value of the first channel’ and ‘measured value of the second
channel, The arguments available in the 4500 maths pack are: constant, channel number, other derived

variable, null {no operation).

The values {channel number, variable number etc.) associated with the arguments for a particular function are
entered into a user selected table of values called an argument table.

EXAMPLE:

It is required to calculate the result of adding 25 to 4 times the current value of channel 32, and then to routs this
result to channel 16 (i.e.Ch16 = 25 +( 4 x ch 32)) For the purpases of this example, SPVs 12 and13, and
argument tables 3 and 4 will be used, as follows:

SPV12 = 4 MUL ch 32 {4 and channel 32 are arguments (table 3) to the MULtiply function) -
SPV13 = SPV12 ADD 25 (SPV12 and 25 are arguments (table 4) to the ADDition function)

As shown in the displays depicted below, the first step is to set constant '4' and channel number 32" into
argument table 3. Constant 25’ and SPV12 are then set into argument table 4.

SPV12 is now configured to multiply together the contents of argument table 3. SPV 13 is configured to add
together the contents of argument table 4 and to route the resuit to channel 16,

Spv arg table: 3
ELEMENT: O CONST 4

Spv arg table: 3
ELEMENT: 1 CH 3z

Spv arg table: 4
ELEMENT: O SEV 12

Spv arg table: 4
ELEMENT: 1 CONST 25

Spv 12 RUN Fn: WMOUL arg table: 3 AB
NOT ROUTED

Spv 12 RUN Fn: ADD arg table: 4 AB
ROUTED TO CH: 16 Chan 16 descriptor

Note...
For many functions, it is essential that the entries are made in the correct seguence. Even simple
functions such as Divide and Subtract will give erraneous resulls if the correct sequence is not followed.
The order of entry for each function is given in the function descriptions later in this section.
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6.1.1 PRINCIPLES OF OPERATION (Cont.)

PSEUDO CHANNELS

In order to allow the variables derived in the maths pack to be treated as conventional channsl values, the
concepi of pseudo channels has been devised. When selting-up the master and expansicn unit slot allecations,
three types of pseudo board are available in the scroll menu: 15 channel pseudo analogus input, 15 channsl
pseudo analogue output, 15 channel pseudo digital input. These boards do not physically exist, but when
allocated, any derived channel routed 1o a pseudo channel behaves as though it is & normal IO channel as far
as the rest of the systemn is concerned.

In order to reduce the number of channals used, only genuine results should be routed

Notes...
1. Although the pseudo channel boards do not physically exist, it should be noted that any slot to which such

a board is allocated, cannot be used for any other type of board.
2.  Pseudo channels can also be used with the Maths Pack Option disabled or not fited. This allows operator
and/or host computer access to alarm status

BOOLEAN AND LOGIC FUNCTIONS
These functions (examples: OR, AND, Equals) produce ‘logic’ results {true or false) which are represented by

values of 1.000 (true) or 0.000 (false) by both single and double precision variables. These values can be
cascaded to further logic functions, routed to digital channels, or used in other maths pack functions.

EXAMPLE:

SPV 3 is to be used as a ‘constant’ input value to ancther equation.  The value of this constant is to be 100 if
the value of SPV 1 is greater than 23 units, or 0 if the valus of SPV 1 is lass than or equal to 23. In other words:

li SPV 1= 23, then SPV 3 = 100:
W8PV 1<23 SPV=0

Such a decisiion would be configured as follows:

Spv arg table: 2
ELEMENT: O SPV 1

Spv arg table: 2
ELEMENT: 1 CONST 23.0

Spv arg table: 3
ELEMENT: 0O SPV 2

Spv arg table: 3

ELEMENT: 1 CONST 100
Spv 2 RUN Fn: GT arg table: 2 2B
NOT ROQUTED

Spv 3 RUN Fn: MUL arg table: 3 AB
NQOT ROQUTED

Where the first equation page sets SPV2 to 1.000 (if SPV1 is more than 23), or to 0 (if it is not). The second
equation page multiplies the result by 100, so that SPV 3 is (100 x 1.0000) = 100, or (100 x 0.000) = 0.000
according as SPV1 is greater than 23 or not, respectively.
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6.1.1 PRINCIPLES OF OPERATION (Cont.)

DISPLAY AND CUTPUT

Any maths pack variable value can be routed to any input or output channel {(including pseudo channals). In this
way, maths pack results can be treated as though they are normal measured values i.e. they can be:-

Viewed at the operator panel

Output as a part of a printed report

OCutput via an analogue or a digital channel

Transmitted for printing on a chart recorder

Accessed by a host computer.

;s =

VARIABLE UPDATE

The maths pack variables are updated (normally once per second), in ascending number order, from SPV1 to
SPV_,, followed by DPV1 to DPV _ (see fig 6.6.1 below). For this reason, if the rasults of cne mathematical
function are to be used as an input to a second function, thought must be given to the order in which entries are
made. -

In the example above, the operation on the channel value (SPV12) is carried out before adding the constant
(SPV13). Were SPV12 not available, and SPV 15 say, had to be used, then the addition would act on four
times the previous value of channel 32, since the current value of the channal will not be muitiplied by 4
{SPV15) until after SPV 13 has been calculated.

SPV1
SPV2

Processing SPv128 Maximum update rate:
order - all variables in one second.

{ SPV256
DPV1
DPV2

DPV32

Figure 6.1.1 Processing order

As described above, the output channels can be viewed at the operator panel by selecting either 'Single
precision’ or ‘double precision' in the ‘'Display' menu page. This facility is used for de-bugging, for seeing a
double precision variable value and, in the case of a double precision value, for the resst of totalisation and
F

value fUNClions.
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6.1.2 VARIABLES DISPLAYS

As shown in figure 6.1.3, the 'Display’ menu includes a ‘Select maths display’ section if the maths pack option is
fited. The display of single or double precision variables is selected from this menu. Once selacted, the
display becomes the currently active display for the system.

SINGLE PRECISION VARIABLES

Spv NNN DDDDDDD running
Spv NNN 00.000Q0 in error

This display is similar to the normal channel display except that the channel descriptor is replaced with an SPV
status description. Display held and single SPV displays operate as for channels.

Spv NNN

DDDDDD

running / in error

The spv whose value is shown. As with channel displays, the spv numbers
displayed, scroll after a period of 10 seconds, unless display hold is in operation.

The current value of the spv. (Reads 00.0000 if the spv has been stopped by a
configuration error.

This field is a status field for the spv. Indicates whether the spv is running, stopped
or if a configuration error has been made in, for example, the entry of argument
iable elements.

DOUBLE PRECISION VARIABLES

Dpv NHNN DDDODLDDDDDDDDD Units
Variable descriptor running Reset

The double precisicn display helds one variable which scrolls every 10 seconds unless display hold is selected.

Dpv NNN

DoDDDDDDDDDDDDDD

Units

Variable descriptor

Reset

Section
Page 6 -8

The currently displayed dpv number

The 15 character {+ decimal point) value associated with the currently displayed
dpv.

The engineering units string for the displayed value. This (five character) string is
entered when configuring the dpv function (described below).

The 'tag’ for the dpv. Equivalent to a channel descriptor, this 20character string is
entered when configuring the dpv function (described below).

With the cursor in this field, the dpv can be manually reset by operating the ==
key.
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6.1.3 CONFIGURATION

The parameters listed below are set up (for both single and double precision variables) from ‘squation’ pages at
the operator panel or configuration editor. These parameters are explained later in this section.

Run/ Stopped status.

Function type.

Routing of the result to a channel.
The relevant argument table .

By identifying the arguments as a table, the operator can apply sevaral functions to the same arguments without
re-entering them.

ACCESS TO CONFIGURATION

As may be seen in figure 6.1.3 the maths pack configuration pages are accessed from page 2 of the on-line
configuration menu, accessed itself from the ‘Configure via panel’ display page menu.

The first item allows the selection of either single or double precision variables for configuration. The configuring
of the actual variables is carried out in the 'equation’ pages, whilst the configuration of the argument tables takes
place in the ‘argumant’ pages.

SINGLE PRECISION VARIABLES (SPVs)

On selecting single precision equations for configuration, a display page of the following type appears:

Spv 123 RUN Fn: ADD arg table: 1 AB
ROUTED TC CH: 115 Chan 115 descriptor

Spv 123  The single precision variable assigned 1o this task. Numeric entry or scroll input, 1 to 128 (256).

RUN Scrollable between 'RUN' and 'STOP'. Allows the function to be disabled.

ADD The function selected for this variable. Scroll order is:
Add {ADD) Log (LOG) Continuous maximum (CONMAX)
Subtract {SUB) Exponeant (EXP) Continuous minimum (CONMIN)
Multiply (MUL) CR Latching maximum {LTCMAX)
Divide (DIV) Exclusive OR {XOR) Latching minimum (LTCMIN)
Absolute (ABS) AND Rate of change {RATECH)
Negate (NEG) NOT Filter (FILTER)
Integer {INT) Greater than {GT) Mass flow square root (MFSQRT)
Square root (SQRT) Less than (LT) Mass flow linear (MFLIN)
Square (SQUARE) Equals (EQUAL) Zirconia probe (ZIRCON}
Sine (SIN) Running average (R AVE) Totalise (TOTAL)
Cosine (CO8) Moving average (M AVE)  Set channel (SETCH)

Arctangent {ARCTAN) Group average (G AVE)

Additionally, 'NULL' is available 1o treeze the SPV.

{Continued)

HA240258 Section 6
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6.1.3 SINGLE PRECISION VARIABLES (Cont.)

arg table: 1

ROUTED TO CH 115:

Chan 115 descriptor

Selects the table which is to hold the arguments for this particular equation.
Numeric entry or scrollable value between 0 and 127 {(255). Argument tables are
not exclusive to one equation; thus if for example, Table 013 contains the
measured values of channsfs 103 and 206, then these two channels’ values can
be summed by one function (ADD) and used to set a Discrate Output (DO) if the
value of channel 103 exceeds the value of channel 206 by a second function {GT)
both using Table 13.

This implies that a 'Pseudo’ input or output board (described below), an analogue
output board, or an Analogue input board {with acquisition disabled) has been
configured in slot 8 of the master rack. Once routed to this channsl, the variable
can be treated, in all respects, as a measured value, and can be used, for
example, to trigger alarms etc, Scrollable to 'NOT ROUTED".

The channel descriptor of the channel ‘routed-to’,

DOUBLE PRECISION VARIABLES (DPVs)

On selecting double precision variablas for contiguration, the following display page appears:;

Dpv 12

HUN

ADD

Dpv NNN RUN Fn: ADD arg table: A AB
Tag : EXEXAAKXKX XK XXX KXLXKK unit:yyvyy

The double pracision variable assigned to this task. Numeric entry or scroll input,
110 12 (or 32).

Scrollable between 'RUN’ and 'STOP'. Allows the function to be disabled.

The function selected for this variable. The scroll order is:

Add {ADD) Totalise (TOTAL)
Subtract (SUB) Fyaue (F VAL)
Multiply (MUL) Set channel (SETCH)
Divide (DIV)

Additionally, 'NLULL’ is available to freeze the variable.

arg table A

Tag:
unit:

Note...

Selects the double precision table which is to hold the arguments for this particular
equation. Numeric entry or scrollable value between 1 and 12 or 32.  As with
single precision tables, these tables are not exclusive to one aquation.

A descriptor for the variable can be entered, as described for normal channsls,

A units string for the variable can be entered as for normal channels.

In order to make use of the double precision variable, the DPV number can be referenced in a single
precision argument table. This results in its value being truncated, allowing it to be used in other single
precision equations, to trigger alarms and so on. The variable can be re-routed, if necessary, using the
SETCH variable described later in this section.

Section &
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From ‘Panel’ softkey of
page two of the top
level menu (sheet 1)
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HA240268
lssue 5 Oct 90

= Setup.OP variables:

Double precision variable (DPV) configuration menu

Sat up Dauble Sat up Double
Pradsion Precisfan
Varable Variable
equations amgument lables

[ |
(Any softkey) (Any softkey)
- | . |

Figure 6.1.3 Access to Maths pack contiguration
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6.1.3 MATHS PACK ON-LINE CONFIGURATION (Cont.)

SINGLE PRECISION ARGUMENT TABLES

Spv arg table: nnn

ccccoco--co

ELEMENT: XXX

TYPE

YYYYYY

Example

Spv arg table: nnn cecececcccccececcee
ELEMENT : xxx TYPE YYYyvyy

This is the number of the table being configured. Numeric entry or scroll input.

The descriptor of a channel or of a double precision variable if sither is selected in
the ‘Type’ fieid below.

XXX reprasents tha slement number currently being configured (sea example

below). Scroll or numeric input.  If there are no elements configured in the table,

‘EMPTY" is displayed in place of ‘ELEMENT. The EMPTY field is scrolled to

ELEMENT in order 1o start entering values. In order io clear the argument table,

the ELEMENT field is scrolled to EMPTY and the enter key operated.-

This field allows the argument related 1o this elemant number to be sselected from a

menu of the following scroll items:

1. CONST. This allows a numerical entry (YYYYYY) to be made, to be used
as a constant value in the aquation which is to be solved.

2. GCH. This allows the instantaneous value of a measuring or pseudo channel
to be used as one input to an equation. Numeric entry of channel number
The channel descriptor appears at the top line of the display.

3.  SPV This allows the instantansous value of a single pracision variable to
be used as an input to an equation. Numeric entry of variable number.

4, DPV This allows the instantanecus value of a double precision variable to
be used as an input to an equation. The DPV number is antered using the
numeric entry keys and the variable's descriptor appears at the top line of
the display. The value is truncated to single precision.

5.  NULL Causes no operation to take place. This is used to 'clear’ unwanted
elements from the table.

The field where the numeric valuses for constant, channel or SPV or DPV are

input.

It is required to locate in SPV101 the difference between the value of channal 31 {boiter 1 temp) and the valus of
channel 113 (boiler 2 temp). The required display entries are as follows:

Spv arg table: 1l boiler 1 temp
ELEMENT: O CH 31
Spv arg table: 1 beiler 2 temp
ELEMENT: 1 CH 113

Spv 103 RUN Fn: SUB arg takle: 1 AB
NOT ROUTED

The value of SPV101 now contains the difference between the two measured values required and can be used if
required as an input 1o a further maths function or as an output.

HA240268
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6.1.3 MATHS PACK ON-LINE CONFIGURATION (Cont.)

DOUBLE PRECISION ARGUMENT TABLES

Dpv arg table: nnn

ELEMENT: NNN

TYPE

Section 8
Page 6-14

Dpv arg tabkle:nnn
ELEMENT:NNN TYPE YYYYYYYYYYYYYYYY

This is the numbaer of the table being configured. Numeric entry or scroll input.

NNN represenis the element number currently being configured. Scroll or
numeric input.  If there are no elements configured in the table, 'EMPTY" is
displayed in place of 'ELEMENT. The EMPTY field is scrolled 1o ELEMENT in
order to start entering values.  In order to clear the argument table, the ELE-
MENT field is scrolled to EMPTY and the enter key operatad.

This field allows the argument related 1o this elemant number to be selactad from a

menu of the following scrol| items: -

1. CONST. This allows a numerical entry to be made, to be used as a
censtant value in the equation which is to be solved.

2. CH. This allows the instantaneous value of a measuring or pseudo channsi
{0 ba used as one input 1o an equation. Numeric antry of channel number.
The channel descriptor appears at the top line of the display.

3. SPV This allows the instantaneous value of a single precision variable 10
be used as an input to an equation. Numeric entry of variable number,

4. DPV This allows the instantaneous value of a double pracision variable to
be used as an input to an equation. The DPV number is entered using the
numeric entry keys and the variable’s descriptor appears at the top line of
the display. The value is truncated to single precision.

5.  NULL Causes no operation to 1ake place. This is used to 'clear unwanted
elements form the table.

If CONST is selected as the dpv typs, this field shows its current value and allows
this value to be modifiad by numaeric entry from the keyboard, If CH, SPV or DPV
is selected, then this field shows the channel or variable number currently
selected for input.
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6.1.4 MATHS FUNCTIONS

ADD

The Add function computes the sum of elements zero and one of the relevant element table. This function is
available in both single and double precision mades.

Argument table equation; Variable value = Element 0 + Element 1

SUBTRACT (3SUB)
The subtract function subtracts element one of the relevant argument table from element zero of the table. Care
should be taken to ensure that the elements are entered in tha right order, or erroneous results will occur, This

function is available in both single and double precision modes

Argument table equation: Variable value = Element 0 - Element 1

MULTIPLY (MUL})

The multiply function multiplies elements zero and one of the relevant element table. This function is available
in both single and double precision modes.

Argument table equation: Variable value = Element 0 x Elemeant 1

DIVIDE (DIV)
The divide function divides element zero by element one of the relevant argument {abla. Care should be taken
to ensure that the elements are entered in the carrect order, or erroneous results will accur.  This function is

available in both single and double precision modes.

Argument table equation: Variable value = Element 0 / Element 1

ABSOLUTE (ABS)
This function ‘strips’ the riegative sign from its input (element 0) thus canverting a negative value to a positive
value (without changing a positive value to a negative one). 1. E. The function takes only the magnitude of the

input value, and ignores its sign. This function is availabla anly on single precision mode.

Argument table equation: Variable value = ABS (Element 0)

NEGATE (NEG)

The negate function inverts the sign of the input {element 0). Thus an input value of -12.32 will become +12.32
and vice-versa. This function is available only in single precision mode.

Argument table equation: Variable value = NEG (Element 0)

HAR240268 Section 6
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6.1.4 MATHS FUNCTIONS (Cont.)

INTEGER (INT)

This function 'strips’ all decimal places from the input (element 0). Thus, an input value of -12.32 will become
-12, It should be noted that this function is net a ‘rounding’ function, so an input of -12.99 will also becoms -12.
This function is available only in single precision mode,

Argument table equation: Variable value = INT (Element 0)

SQUARE ROOT (SQRT)
This function (available only in single precision mode) takes the square root of the input value.

Argument table equation: Variable value = Y (Element 0)

SQUARE -

This function (available only in single precision mode) squares the input vatue,

Argument table equation: Variable value = {(Element 0)2

SINE (SIN)

This function (available only on single precision) takes the sine of the input value expressed in radlans. (To
convert degrees to radians, multiply by w and divide by 180.)

Argument table equation: Variable value = sin (Element 0)

COSINE (COS)

This function {available only on single precision) takes the cosine of the input value expressed In radlans. (To
convert degrees to radians, multiply by = and divide by 180.)

Argument table equation: Variable value = cos (Element 0)

ARCTANGENT (ARCTAN)

This function (available only in single pracision) produces an angular value in radians, from a tangent input. (To
convert degrees to radians, multiply by = and divide by 180.)

Argument table equation: Variable value =tan™ (Element 0)

L.OG
This function (available only in single precision mode) takes the natural logarithm (base &) of the input value.

Argument 1able equation: Variable value = log, (Element 0)

Section & HA240268
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6.1.4 MATHS FUNCTIONS (Cont.)

EXPONENT(EXP)

This function (available only in single precision mode) takes the exponent of the input value.
Argument table equation: Variable value = Exp (Element 0)

Note...

For all the following Boolean {Logic) functions, the SPV result is 0.00 for fogic 0 {low}, and 1.00 for logic 1
(high). These values can be directly related te digital VO channels.

OR

This function {available only in single precision mode) produces the logical OR of two discrete Inputs, to give a
result as shown in the table below. This result becomes the value of the SPV,

Element0 Element 1 Result
Low Low Low -
Low High High
High Low High
High High High.

Thus, it can be seen that if either {or both) of the input elements is ‘high' then the resultant value is also ‘high'.

Argument table equation; Variable value = Element0 OR Element 1

EXCLUSIVE OR (XOR)

This function {available only in single precision mode} produces the logical exclusive OR of two discrete inpuls to
give aresult as shown in the table below. This result becomes the value of the SPV.

Element0 Element1 Result
Low Low Low
Low High High
High Low High
High High Low.

Thus, it can be seen that if either (but not both) of the input slements is 'high’ then the resultant values is also
‘high’.

Argument table equation: Variable value = Elemant 0 XOR Elsment 1

AND

This function (available only in single precision mode) produces the logical AND of two discrete inputs, to give a
result as shown in the table below. This result becomes the value of the SPV.

Element1 Element2 Result
Low Low Low
Low High Low
High Low Low
High High High.

Thus, It can be seen that only when both of the input elements are 'high’ is the resultant value is also ‘high'.

Argument table equation: Variable value = Element 0 AND Element 1

HA240268 Section 6
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6.1.4 MATHS FUNCTIONS (Cont.)

NOT

This function (available anly in single precision mode) invenls the status of a discrete signal. Thus to get the
invarse of the logical OR, XOR and AND functions described above, the SPV output abtained from the relevant
function is applied as an input to a further SPV the function of which is NOT.

Argument table equation: Variable value = NOT (Element 0)

GREATER THAN (GT)

This function {available only in single precision mode), causes the value of an SPV to be set to logical *high’
{=1.0) if the measured value of element zero of the relevant argumént table is greater than the value of element
one. Otherwise the measured value is 0.0, Care must be taken to ensure that that the two measuring inputs are
entered in the correct order in the table.

Argument table equation: Variable value is high if Element 0 > Element 1

LESS THAN (LT)

This function {available only in single precision mode), causes the value of an SPV to be set to logical ‘high’
(=1.0} if the measured value of element zero of the relevant argument table is less than the value of element one.
Otherwise the measured value is 0.0. Care must be taken to ensure that the two measuring inputs are entered
in the correct order in the table.

Argument table equation: Variabie value is high if Element 0 < Element 1

EQUALS (EQUAL)

This function (available only in single precision mode), causes the value of an SPV to be set to logical ‘high’
{=1.0) if the measured values of elements zero and one of the relevant argument table are equal. Otherwise the
measured value is 0.0.

Argument table equation: Variable value is high if Element 0 = Element 1

RUNNING AVERAGE (R AVE)

This function (available enly in single precision mode), gives the 'average to date’ of a channel or variable over a
selected number of readings. When this number of readings is complete, the channal or variable value is
updated to its then current reading, and the process repeats.

. (A XN)+ma,

£ N+1
Where: A'1 = The average value of the channel or variable
ma,= The current value of the channel or variable
A"‘_1 = The average value last iteration

N = Aconstant, defining the number of samples over which the average is to be taken,
With N = 0, the average is continuous, and resets only after the maximum number
oi samples has been 1aken. Typically, this will take place evary six months or so.

The required argument table elements are:

0. A constant giving the required number of samples.

1 Reset input {0 = no reset; 1 = reset) entered as a channel number or as a constant,
2. The input channel or variable number which is to be averaged.

Argument table equation:-

(Last value X Element 0) +Element 2
1+ Element 0

Variable value =

Section 6 HA240268
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6.1.4 MATHS FUNCTIONS (Cont.)

MOVING AVERAGE (M AVE)

This function {available only in single precision mode), gives the average value of a channel or variable over the
last 16 samples, according to the equation below. Tha required time between samples is enterad as a constant
in elamant O of the argument table.

=16
L ma
A=
Where: A"1 = The average value of the channel or variable.

ma = The current value of the channel or variabie.

The required elements are:

0. Thetime period in seconds batwesn samples.

1.  Resst channel {(as for running average)

2. Theinput channel or SPV number which is {o be averaged.

Note...

The output of this function will not be accurate until the first 16T seconds after switch on.  After this, the valus is
updated cnce aevery T seconds.

GROUP AVERAGE (G AVE)

This function (available only in single precision mode}, is used to calculate the arithmetic mean of a number of
consecutive input channels. It is necessary o route non-consecutive channels or variables to consaecutive
Pseudo input channsls using an Spv or a Dpv, with Function setto SETCH. See example balow.

The equation used is:

A, = (m(a), + m(b), + ---—- + m{n-1}+ m{n}} + R

Where:
A = The mean value of channels ato nattime t.

m{a), = Input value of the first channel of the group at time t.
m(b), = Input value of the second channel of the group at time t.
m(n), = Input value of the tinal channel of the group at time t.

R = The number of channels in the group

The required argument table elements are:
0 Thae total number of channels in the group (last channel number - first channel number +1), entered as a

CONST.

1 The channel number of the first channel. This channel number is entared as a CONST in the argument
table.

HA240268 Section 6
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6.1.4 MATHS FUNCTIONS (Cont.)

GROUP AVERAGE (Cont.)

EXAMPLE OF USE

It is required to take a group average of channels 13, 178 and 358.

The following are assumed for the purposes of this example:

Channetf 184 now contains the group average of channels 13, 178 and 358

Slot n? 2 in expansion rack n? 1 is empty and can be configured as a 18-channel pseudo analogue input

a) RUN/STOP =RUN

b) Argument table N2 = 3

c) Function = G AVE

d) Rouled to channel 184

e) Channel descriptar = ‘Gp Ave 13, 178, 358’

Section 6
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a)
board (channels 181 to 195 inc.).
by  The SPVs and argument tables used are available (i.e. they are not used for any other maths function).
Procedure
1. In the system configuration, set up slot 2 in expansion rack 1 as a pseudo analogue input board.
2. In the maths pack configuration, select 'Spv arguments’.
3. In element 0 of argument table 0, enter Ch 13
4. In element 1 of argument table 0, enter CONST 181.0
5. In efement O of argument table 2, enter Ch 178
6. In element 1 of argument table 2, enter CONST 182.0
7 In element O of argument table 5, enter Ch 358
8 in element 1 of argument table 5, enter CONST 183.0
9. In element 0 of argument table 3, enter CONST 3 (N® of channels in the group)
In element 1 of argument table 3, enter CONST 181 (The number of the first channel 1o be averaged)
10. Relurn to the ‘set up SP variables’ display menu by pressing any softkey, and select ‘Equations’.
11,  Set up Spv 3 as follows:
a) BUN/STOP = RUN
b) Argument table N2 =
¢) Funclion = SETCH
12. Setup Spv 14 as follows:
a) RUN/STGP = RUN
b) Argument table Ne =2
¢} Function = SETCH
13. Setup Spv 9 as follows:
a) RUN/STOP = RUN
b) Argumenttable N2 =5
c) Function = SETCH
14, Set up Spv 12 as follows:

HA240268
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6.1.4 MATHS FUNCTIONS (Cont.)

CONTINUOUS MAXIMUM (CONMAX)

This function (available only in single precision mode), is used to monitor the current maximum valug of any of a
group of consecutive channels. Reference should be made , i necessary, to the group average description
(above) if the relevant channels are non-consecutive.

The eguation used is:
M, = MAX(ma, mb,,- - - mn,)

Where:
M, = Maximum value within the specified group.
ma, = input value of first input of the group at time t.
mb, = input value of second input of the group at time t
mn, = input value of the final input of the group attime t,
The required argument table elements ara: R
0 The number of consecutive channels in the group (last channel number - first channel number +1),

entered as a CONST.
1 The channel number of the first channel. This channel number is entered as a CONST in the argument

table.

CONTINUOUS MINIMUM (CONMIN)

This function {available anly in single precision mode), is used to monitor the current minimum value of any of a
group of consacutive channels. Reference should be made, if necessary, to the group average description
{above) if the relevant channels are non-consecutive.

The eguation used is:
M, = MIN(ma,, mb,,- - - mn,)

Whoere:
M, = Minimum value within the specified group.
ma, = input value of first input of the group at time t.
mb, = inptt value of second input of the group at time t
mn, = input value of the final input of the group at time t.

The required argument table elements are:

0 The number of consecutive channels in the group (last channel number - first channel number +1),
entered as a CONST.

1 The channel number of the first channel. This channel number is entered as a CONST in the argument
table,
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6.1.4 MATHS FUNCTIONS (Cont.)

LATCHING MAXIMUM (LTCMAX)

This function (available only in single precision moede), is used to monitor, and hold at the maximum value that
any one of a group of consecutive channels reaches, over the time period between power up and resel, or
between re-sets. |f the function is required for a single channel only, then the ‘number of channels in the group’
should be set to one. Reference should be made, if necessary, to the group average description (above) if
the relevant channels are non-consecutive.

The equation used is:

M, = MAX(ma, mb,- - -mn, M,)

Where:
M, = Maximum value reached within the specified group.

M., = Maximum value reached last time.

ma, = input value of first input of the group at time t.

mb, = input value of second input of the group at time t
mn, = input value of the tinal input of the group at time t.

The required elements are:
0.  The number of consecutive channels in the group {last channel number - first channel number +1).

1 Reset input {0 = no reset; 1 = reset) entered as a channel number or as a constant.
2.  The channei number of the first channel. This channel number is entered as a CONST in the argument
table.

LATCHING MINIMUM (LTC MIN)

This function is used to monitor and hold at the minimum value that any one of a group of consecutive channels
reaches over the time period between power up and reset, or between re-sets. If the function is required for a
single channel only, then the ‘number of channels in the group’ should be set to one.

Reierence should be made, if necessary, tothe group average description {above} if the relevant channels are
non-consecutive.

The equation used is:
M, = MIN(ma,, mb,,---mn, M_)

Where:
M, = Minimum value reached within the specitied group.
M, = Minimum value reached last time.
ma, = input value of first input of the group at time t.
mb, = input value of second input of the group at time t
mn, = input value of the final input of the group at time 1.

The required argumeni table elements are:

C The number of consecutive channels in the group {last channel number - first channel numbar +1),

entered as a CONST,

Reset input (0 = no reset; 1 = reset) entered as a channel number or as a constant.

2. The channel number of the first channel. This channel number is entered as a CONST in the argument
table.

'y
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6.1.4 MATHS FUNCTIONS (Cont.)

RATE-CF-CHANGE (RATECH)

This function is usad io calculate the rate of change with time (d /dt) of a channel or variable. The equation is:

Where:

Rb
R={(ma; —mag1a)} X 77

R = The caiculated rate-of-change
T, = Sample rate (seconds)

A, = Rate multiplier

ma, = input valus at time 1
ma,, 1, = Input value at the previous sample period

The raquired argumant table elements are:
0. Sample rata (lime betwean calculations) in seconds
1. Rate multiplier. This is a multiplier to give the result in rate per minute, rate per hour etc, For example if

the rate required is 'per hour’, the Rate input is 3600.

60. LE. the Rate input is the number of seconds in the required rate of change periad.
2. Channel or variable number containing the value, the rate-of-change of which is to be determined.

EXAMPLES

if the raie required is ‘per minute’, the'Rate input is

A process is expected to cause a change in temperature at a maximum rate of 100 °Q per hour upto a maximum temperature
of 1000°G.  The following examples show how the inputs may be sel-up to give the result in different formats. For the
purposes of these examples the temperature being monitored is at channel 18, and the resultant rate-of-change is to be held in

SPV 03.

Example 1: To give the rate of change in °c per hour, updated once per minute.

input channel number =
Input channel scale =

Spv 003 maths function =

Element table called =
Elermnent table 002 contents:

Element0 =

Element 1=

Element2 =

18
0 to 1000

Rate-cf-change

002

BO- - = = = e s e e e s e e m e {Sample rate = 1 minute)
3600~ - - = e - m - e e oo (3600 seconds = 1 hour)
channel 18

Example 2: To give the rate of change in °c per minute, updated every 10 seconds

Input channel number =
Input channel scale =

Spv 003 Maths function =

Element table called =
Element table 002 contents:

Element 0 =

Element1 =

Element 2 =

HA240268
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i8
0 tc 1000

Rate-of-change

002

10- - e s e e e e e (Sample rate = 10 seconds)
B0- - v m e m e e {60 seconds = 1 minute)

18
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6.1.4 MATHS FUNCTIONS (Cont.)

FILTER

This function (available only in single precision mode}, is used to produce a low-pass filtered version of a
specified input channel, using the following equation:

ma,

Fr=(1—o}-)XF(,_1)+ !

T

Whera:
F, = Filter output attime t

t
Fyu1y = Filter output the previous iteration
ma, = Input value attime t
T = Time constant of the filer in seconds

The required argument table elements are;
0. Thelime constant of the filter in sacends.
1. The number of the input channel or variable to be filterad.

Note,..
The output of this function is set to zero at power on and at channsl configuration

SQUARE ROOT MASS FLOW (MFSQRT)

This function (available only in single precision mode) calculates the mass flow of a fluid in kg per second from
the differential pressure developed across an orifice plate, using the following equation:

= K x VAP x AbsP
* " N(Temp +273.15) XRg X Z

2

Where: Qm = The mass flow in kg per second
K = Anoutput scaling facter. This is determined from an assumed value of Om at a known
AP, AbsP and temperaturs, and is chosen to give an output in the range: low scale to
high scale.
AP = The differential pressure across the orifice plate in kPa. (Element 3)
AbsP = The absoluie prassure at up-stream tapping, in kPa{A). {Element 2)
Temp = The temperature of the fluid at the up-stream tapping in degrees Celsius, (Element 1)
Rg = The specific gas constant in Joules per Kelvin-kilogramme (J/K-kg)
Z = Comprassability factor

The requirad argument table elements are:

0.  Aconstant (= K®/(Rg X Z) entered using the numeric entry keys.

1 The number of the channal measuring the upstream temperature in degrees C.
2.  The number of the channal measuring AbsP in kPa(A).

3 The number of the channel measuring AP in kPa.

Mora details of mass flow calculations are given in the ‘Special Functions’ sub-section at the end of the maths
pack description.
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6.1.4 MATHS FUNCTIONS (Cont.}

LINEAR MASS FLOW (MFLIN)

This function {available only in single precision mode) calculates the mass flow of a fluid in kg. per second from a
linear signal generated for example, by a turbine meter. The equation solved by the function is as follows:

_ K XFlow, x AbsP,
QM = Temp +273.15) X Rg X Z

Whare: Qm, = The mass ilow in kg per second
K = Anoutput scaling factor. This Is determined from an assumed value of Qm at a known
flow, AbsP and temperature, and Is chosen to give an oulput in the range: low scale to
high sale.
Flow, = The measured value from the transducer at time t. (Elament 3)
AbsP, = The absolute pressure at up-stream tapping, in kPa(A). {Element 2)
Temp = The temperature of the fluid at the up-stream tapping in degrees Celsius. (Element 1)
Rg = The specific gas constant in Joules per Kelvin-kilogramme (J/K-kg)
Z = Compressability factor

The required argument table elements are:

0. Aconstant (= K/{Rg X Z) entered using the numeric entry keys.

1 The number of the channel measuring the upstream temperature in degrees C.
2. The number of the channel measuring AbsP in kPafA).

3 The number of the channel measuring flow rate.

More details of mass flow calculations are given in the ‘Special Functions’ sub-section at the end of the maths
pack description.

ZIRCONIA PROBE {(ZIRCON)

This function calculates the partial pressure of Oxygen at the test electrode of a zirconia Oxygen probe, using
the Nernst Oxygen equation:
Eg
Pt = Pr x 1000996 +Z73.15]
Where:
P
pl’

Ea = The potential difference between electrodes at time t, in mV.

Tb, = The temperature of the probe in °C attime t.

The calculated Oxygen partial pressure (in percent) at time t.
The partial Oxygen pressure at the reference electrods in percent

t

The required argument table selements are:
0.  The {constant) partial pressure (P} of Oxygen at the reference electrode.

1. The number of the input channel measuring the probe temperature {Tb) in °c.
2. The number of the input channel measuring the probe emf {Ea,) in mV.

Note...
For further details, refer to the ‘special functions' sub-section at the end of this maths pack description.
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6.1.4 MATHS FUNCTIONS (Cont.)

Fvalue (F VAL)

This function (available only in double precision mode), calculates a value for f_ (in minutes) for a specified input

channal using the following equation:
ma, =5

F0;=F0(,_1)+TX10 z
Where:

Fo,= The F value (in minutes) at time t.

Fo,, = Fvalue |ast time.
T = Sampling period in minutes (set internally to 1/60).
ma, = Input temperature value at timet.
5 = Sterllising tempearature,
Z= 'Z'value

The required argument table eiemeants are:

0 Reset input channel number {1 = resat), entered as a channel number.
1 Sterilising temperature {CONST).

2 Z value (CONST).

3 Input channal number, entered as a channel number (not as a GONST}.

Notes...

1.  The input channel, the sterilising temperature and the Z value must all have the same temperature units.
2.  The output of the function is set to zero at power on and at channel configuration.

3. Reset input is by discrele input (DIO board required) or via the DPV display reset function.

4 For further details, refer to the 'special functions’ sub- section at the end of this maths pack deseription.

TOTALISATION (TOTAL)

This function {available in single and in double precision mode), is used to totalise a given input. The fotalisation
equation solved is:

mda,;
tol, =10 f-1 + T

Where: tot, = totalised value at time t.
tot, = totalised value the previous time.
ma, = input value 1o be totalised.

R = the totaliser rate in seconds.

The required elements are:

0. Enableinput (1 = totalise), entered as a channel nurber or as a constant.

1. Reset input (1 = reset), entered as a channel number. (Reset is initiated via a discrete input (DIO), via the
DPV reset function or by entering a constant)

2. Rate in seconds, entered, asa CONST, using the numeric entry keys.

3. The number of the channel, variable or constant, the value of which is to be totalised.

Note...
The enable input can, if required, be generated by a GT (greater than) function operating on the input
channel's value. By this means, a minimum ‘cut-off’ value can be implemented.
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6.1.4 MATHS FUNCTIONS (Cont.)
TOTALISATION (Cont.)

EXAMPLE OF USE

A common application is o use this function to totalise flow or power, usually over a period of one hour (Rate =
3600). The following example shows how the system may be sat-up to achieve this,

Example 1

It is required to totalise an average flow rate of of 2500 cubic metres per hour, in a situation where the maximum
possible flow rate is 5000 cubic metras per hour. For the purposes of this example, channel 11 Is the channel
measuring the flow rate, and DPV12 is to contain the derived quantity, using the totalise function calling
argument table 012.

Dpv 12 maths function = Tatalise
Argument table 014 contents:

Element0= SPV10" - - - - - - - = = = = = v - o - - {Cut-off rate = 50 cubic metres/hour.*}
Element 1 = Reset input (1 = resat) (CONST = 0 for manual reset.}
Element2= 3600- - - = = = = - - - - - - - = = - -~ (1 hour = 3600 secaonds)

Element3= Ch 11

*SPV10 operation

SPV function = GT (greater than)
Argument table 10 contents:
Element 0 = Ch 11
Element 1 = CONST 50

SET CHANNEL (SETCH)

This function (available in both single- and double precision mades), is used to set a value into the specified
channel. This value may be a constant (CONST), maths pack variable, or another channel.

The SETCH function can be used, for example, to redirect a number of analogue or digital channels to
conseculive pseudo channels for group averaging etc.

Argument table equation:-
element 1 = element 0

Where element 1 is entered as a CONST representing the channel number to be 'SET.
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6.1.5 MATHS PACK ERROR MESSAGES

Any maths pack errors are indicated only when the associated variable is active (set to RUN).

ff an alarm

occurs it causes an error number to appear at the display panel for approximately three seconds, and the error
is stored in the maths pack alarm bufter. Additionally an inverse A appears al the top right of the display to warn

the operator that an alarm has occurred.

described in section 3 of this manual.

The possible maths pack alarms are as foliows :-

ERROR
NUMBER

01

02
03
04
05
06
07
08
09
10
11

12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30
31

32
33
34
35
36
37

Section 6
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INTERPRETATION

CONSTANT CODE NOT IMPLEMENTED
VARIABLE CODE NOT IMPLEMENTED

POINT INDEX NOT ALLOWED

POINT TYPE NOT IMPLEMENTED

ARGUEMENT TYPE NOT IMPLEMENTED
OPERAND STACK OQVERFLOW

OPERAND STACK UNDERFLOW

PARAMETER STACK OVERFLOW

PARAMETER STACK UNDERFLOW

CANNOT USE NULL ARGUMENT

CANNOT USE DISABLED ACQUIRED POINT
CANNOT SET ACQUIRED INPUT CHANNEL
OPERATOR STACK OVERFLOW

CONDITION STACK OVERFLOW

OPERATOR TYPE NOT IMPLEMENTED
SUBROUTINE STACK OVERFLOW

IMM. OPERATOR NOT IMPLEMENTED
IMMEDIATE OPERATOR NOT IMPLEMENTED
SUB. OPERATOR PRIORITY NOT IMPLEMENTED
SUBROUTINE OPERATOR NOT IMPLEMENTED
IMM. OPERATOR PRIORITY NOT ENABLED

IMM. OPERATOR INDEX NOT ENABLED

SUB. OPERATOR PRIORITY NOT ENABLED
SUB. OPERATOR INDEX NOT ENABLED

IMM. FUNC. OPERATOR INDEX NOT ENABLED
FORMULA NEEDS MORE INTERNAL REGISTERS
USER SUBROUTINE NOT YET CONFIGURED
CANNOT DIVIDE BY ZERO

CANNOT TAKE SQUARE ROOT OF NEGATIVE NUMBER
CANNOT TAKE LOGARITHM OF NEGATIVE NUMBER
RUNNING AVERAGE NOT COHERENT

NO CHANNEL

NO CHANNEL

NO CHANNEL

NO CHANNEL

NO CHANNEL

MATHS ERROR STACK OVERFLOW

Maths pack alarms are identical in operation with system alarms as

HA240268
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6.1.6 SPECIAL FUNCTIONS

ZIRCONIA PROBES
INTRCDUCTION

The Zirconia Oxygen probe consists of two platinum electrodes bonded to a pellet or a cylinder of zirconia. At
elevated temperatures, such a probe develops an emf (Voliage) across it, proportional to the temperature of the
probe and to the logarithm of Oxygen partial pressure difference between its two ends. Figure 6.1.6a shows the
retationship between the percentage of Oxygen in an atmosphere and the probe output in mV for a number of
temperatures.,

OXYGEN CONCENTRATION MEASUREMENT

In order to measure Oxygen concentrations, one end of the probe is inserted into the atmosphere to be
measured whilst the other end is subjected to a known (reference) atmosphere. For most applications, air
provides a suitable reference. {Reference input = 20.95% for air.)

The temperature of the probe is measured, normally, by atype K or a type R thermocouple. The-temperature
effects on the impedance of the zirconia pellet are such that, for successful operation with a 4500 system, the
probe needs to be at a temparature in excess of 700°C.

The output from the probe obeys a law described by the Nernst Oxygen equation:

E=0.0496 (I +273.15 ) log 5

or. re-written:
E
Pt = Pr x 10009960 +273.15)

Where:
E = the electromotive force (mV).
T = the temperature of the probe in °C
Pt = the calculated partial prassure of Oxygen in the sampled gas.
Pr= the partial pressure of Oxygen at the reference electrode {20.95% for air).

This latter equation is solved by the 4500 system to give a resuit in percentage Oxygen.

In order to obtain a useful result, it is necessary to scale the inputs and any output channel correctly. The
channel measuring the probe output voltage is normally scaled at 0 to 100 mV. The temperature measuring
channel is normally scaled at 0 to 1500°C, and the output scaling is typically O to 5% for boiler flues, or 0 to
20% in kilns, .

HA240268 Section 6
Issue 5 Oct 80 Page 6-29



4500 INSTALLATION AND OPERATION MANUAL

6.1.6 SPECIAL FUNCTIONS (Cont.)
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Figure 6.1.6a Oxygen concentration versus probe output
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6.1.6 SPECIAL FUNCTIONS {Cont.)
OXYGEN POTENTIAL MEASUREMENT

The oxygen potantial of an atmosphere is a measure of its oxidising / reducing capability. For any element, a
value of Oxygen potential (free energy of tormation) is known. Above this value, the element will oxidise, below
it, no oxidation will occur, Figure 6.1.6b is a free energy diagram for a number of oxidising processes.

An 'Oxygen potential’ cell may be considered as measuring the difference in Oxygen potential between a
reference almosphere and an oxidising / reducing atmosphere.

The oxygen potential is given by the aquation:

0, = 0.03157T X log0,2

Whoere;
O, = Oxygen poteatial in kilo calories
T = Probe temperature in Kelvins
0,2 = Partial pressure of Oxygen in the reference atmosphere (in atmospheres). -

It can be shown that, because the Cxygen potential of air is essentially constant over the temperature range 600
to 1200°C, the probe output is proportional to the Oxygen potential of the atmosphere according to the equation:
E = 10.840, + 40 mV
between 600 and 1200°C. It Is thus possible to measure Oxygen potential directly from a zirconia probe, using

a standard measuring channel of the 4500 systern, scaled in units of Oxygen potential.

A typical input range is 40 to 1124mV, with a scale of 0 to ~100 kilocalories, Such scaling is appropriate over
the temperature range 600 to 1200°C.
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6.1.6 SPECIAL FUNCTIONS (Cont.)
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6.1.6 SPECIAL FUNCTIONS (Cont.)

Fvalue CALCULATIONS

INTRODUCTION

The calculation of Fvalues is important wherever sterilisation of medical or food products ele. is carried out.
The Fvalue (in minutes) gives an equivalent lime-at-sterilising temperature for {emperatures below, at, and
above sterilising temperature, both in dry sterilising {(Fh) and in steam slerilising (Fo) environments.

In other words, F values give ‘killing credits’ for the time during the sierilising cycle that the load spends in
approaching and in exceeding tha target temperature, The valuas thus represant an equivalent time spent at
the actual target temperature.

4500 IMPLEMENTATION

The Fvalue calculation carried out in the 4500 maths pack sclves the general equation:
remegr! —largel femp _
Z

10
Fualy = Featg-1y + ——gg——
Where:
F = Current total in minutes
val{t)
F = total 1 second earlier

vaifl-1)
temp(t) = current measured temperature,

targettemp = 121.1°C (F,) or 170°C (F,)

Z = temperaiure interval representing a factor-of-10 reduction in killing efficiency.
{Z=10°Cfor F; 20°C for F,)

APPLICATION NOTES

A typical steriliser will have up to 12 measuring points within the load 1o be sterilised 1o ensure that loads
containing materials with different thermal inertias will be thoroughly sterilised. To ensure accuracy, the
temperature sensors must be calibrated.

Before an actual steam sterilising process starts, the chamber normally undergoes a purging cycle alternately
being evacuated and flooded with steam. During this period, it is normal that local temperatures exceed the
normal sterilising temperatures by a considerable margin.

Note...
It must be ensured that the Input channels for the temperature are scaled such that these purge tempera-
tures do not exceed the scale. If they do, the inputs to the F, equations will go invalid with resulting

errors In the result. input seallng must be conflgured to exceed the target temperature by at least 15%.

If each of the temperature inputs is used to calculate an individual Fvalue, then each of these values can be
used as an input to a continuous minimum function, with a high alarm set at the required Fvalue. This alarm
can then be used to sound an audible warning, or it can be interlocked with the auloclave control system to
signify the end of a stertlisation cycle.
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6.1.6 SPECIAL FUNCTIONS (Cont.)
MASS FLOW CALCULATIONS

INTRODUCTION

The measuremant of fiuid flow is an extensive subject, beyond the scope of this document which is sclely
concerned with the implementation of the 4500 math pack mass flow equations,

Note...

The overall accuracy of a flow measurement installation depends on a number of factors outside the
control of the 4500 system manufacturer. For this reason, the manufacturer takes no responsibility for
the accuracy of the results from the mass flow equations. It is not recommended that the 4500 be used

for eustody transfer.

Possible sources of arror ara:

a} Meter type, size and age.

b} Pipe-work size, surface condition and layout. -
c) Transmitter calibration accuracy.

d) True fluid composition compared with design data

e) Turn down ratio

TRANSDUCER APPLICATION

Square root equation

The square root mass flow equaticn is suitable for use when the output from the differential pressure transducer
is proportional to the square root of the flow rate AND to the square root of the fluid density.  Suitable
transducers, (when used with a ditferential pressure transmitter with an output which is linearly proportional to
the differential pressure) are listed below:

a) Orifice plates. d) Pitot systems
b) Venturies e) Annubars
c) Dalltubes

Linear eguation

The linear equation is for use with transducers which have outputs that are linearly proportional to flow rate AND
linearly proportional to density. Such transducers include turbine and voriex shedding flow meters.

OTHER TRANSDUCER TYPES
Other types of transducer (e.g. Gilflow meters) where the differential pressure is linearly proportional to flow

rate, but proportional to the sguare root of density are not suitable for use with the mass flow equations
implemented in the 4500 maths pack.
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6.1.6 MASS FLOW CALCULATIONS (Cont.)
SQUARE ROOT EQUATION

As describad earlier, the aquation solved by the square root mass tlow function is as follows:

- K X VAP X AbsP
V(Temp +273.15) xRg X Z

Qm

Where: Qm = The mass flow in kg per second
K= An output scaling factor. This is determinad from an assumed value of Qm at a known
AP, AbsP and temperature, and is chosen 1o give an output in the range: low scale to
high sale,
AP = The differential pressure across the orifice plate in kPa. (Element 1)
AbsP = The absolute pressure at up-stream tapping, in kPa(A). (Element 2)
Temp = The temperature of the fluid at the up-stream tapping in degress Celsius. {Element 3)
R_= The specific gas constant in Joules per Kelvin-kilogramme {J/K-kg}

ZE = Compressability factor

The required slements are:
0. Aconstant (= K /(Fig X Z) entered using the numeric entry keys. -

1. The number of the channel measuring the upstream temperature in degress C.
2. The number of the channel measuring AbsP in kPa(A).
3 The number of the channel measuring AP in kPa.

Elements one, two and three are straight forward,  Element O requires a scaling factor (K), the specific gas
constant for the gas of interest (R;) and the compiessibility factor for the fluid {Z) to be known. These three

items are found as follows:

Scaling factor

The scaling factor is derived from the equation:
S

K=—
D,
where;

he full scale output from the flow meter

T
The full scale input of the input measuring channel of the 4500

S
Dy

Specific gas constant (R}

Specific gas constants are available from published tables. For convenience, the R, values for a number of
common gases are given in table 6.1.6.

GAS Flg {Jrkg-K)
Air 2871
Ammonia 488.2
Carbon dioxide 188.9
Carbon Monoxide  296.8
Ethylene 296.4
Hydrogen 41186.0
Methane 518.4
Nitrogen 296.8
Oxygen 259.8
Propane 1885
Steam 461.4

Table 6.1.6 Gas constants for common gases
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6.1.6 SPECIAL FUNCTIONS (Cont.)
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6.1.6 SPECIAL FUNCTIONS (Cont.)
SQUARE ROOT (Cont.)

Compressability factor (Z)

The compressability factor of a gas is a measure of how far a particular gas deviates from a perfect gas under
any given set of prassure and temperature conditions, The z-value is related lo the temperature, pressure and
density of the gas by the following equation:

Ll
T

|

Z==%

Where
Z = Compressibiiity factor
P = Absclute pressure
T = Absolute temperature
r= The gas densily at that temperature and pressure {obtainable from published tables).

Alternatively, the z-value can be determined experimantally.

Figure 6.1.6¢c shows a typical z-value graph.

INPUT RANGE CALCULATIONS -

Pressure inputs
Differential pressure (AP)

Since the maths pack calculation periorms the square root function, the input range of the AP input measuring
channel must be set to LINEAR. The scaling should be in approptriate zero-based pressure units. (For example,
the design differential-pressure stated on the orifice calibration certificate may be used only after having been
converted to 5| units.)

Note... .
If it is not required that the differential prassure be displayed in engineering units, a scale of 0 to 100 may be
chosen in oreder to simplify the calculation of the constant.

Upstream pressure (AbsP)

This pressure input must be absolute, and must be measured in kPa. K the pressure transducer is a gauge
pressure device, an offset is required to account for atmospharic pressure (mean sea level pressure = 101,35
kPa} at the relevant altitude {-10.5 kPakm or -3.2kPa/10001t.). This offset is incorporated by scaling the input
channel with equal zero and span offsets (see the following example).

Example. To determine the channel scaling for a site located 200 metres {1/5 km.}) AMSL. The pressure
transducet range is 4 to 20 mA for a range of 0 {o 2000 kPa(G). (Mean sea-level pressure assumed).

Offset = Atmospheric pressure - altitude efiects
101.35 - 1/5(10.5) kPa(A)
101.35-2.1 kPa{A}
99,25kPa(A)

1. nnu

Input range = 4 to 20 mA LINEAR
Channel scaling = 99.25 to 2099.25 kPa(A)

Note...
kPa(A) shows that the measurement is in absolute units; kPa{@) shows that the measurement is in gauge
units.
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6.1.6 SPECIAL FUNCTIONS (Cont.)

INPUT RANGE CALCULATIONS (Cont.)

Temperature input

The temperature input to mass flow squations must bs in degrees Celsius, since 273.15 Is added to the
temperature by the maths pack. [f the displayed temperature is required in Fahrenheit, then two SPVs can be

used, firstto subtract 32, and then to divide by 1.8, The resulting Celsius temperature can then be routed 10 a
pseudo analogus input channel for use by the mass flow {or any other similar function) equations.

LINEAR EQUATION

The linear mass flow equation solved by the 4500 maths pack is as follows:

_ K x Flow, X Abs P,
QM = T+ 373.157XRg X Z

Where: Qm, = The mass flow in kg per second
K= Anoutput scaling factor. This is determined from an assumed value of Qm at a known

flow, AbsP and temperature, and is chosen 1o give an output in the range: low scale to
high sale.

Flow, = The measured value from the transducer at time t. (Element 1}

AbsP, = The absolute pressure at up-stream tapping, in kPa{A). {Element 2)

Temp = The temperature of the fluid at the up-stream tapping in degrees Celsius. (Element 3)

Rg = The specific gas constant in Joules per Kelvin-kilogramme (J/K-kg)
= Compressability factor

The required elements are:

0.  Aconstant (= K/(Rg X Z) entered using the numeric entry keys.

1 The number of the channe! measuring the upstream temperature in degrees C.
2.  The number of the channsl measuring AbsP in kPa(A).

3 The number of the channel measuring flow rate.

Tha determination of the K, R, and Z is as explained above for the square root equation. It should be noted,
however, that the constant term (Element 0) is proportional to K for the linear equation, whereas it is

proportional to K2 for the sguare root case.

See the input range calculations above for details of AbsP and T measurement,
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6.1.7 OFF-LINE MATHS PACK CONFIGURATION

Access to off-line configuration of the maths pack is by selection of itern 8 of the main configuration menu
described in the 'Off-line contiguration’ section of this manual (Section 4.4).

MAIN CONFIGURATICN MENU

—-— RETURN TC ON-LINE
~- RACK HARDWARE
—~— CHANNEL AND ATARM
SYSTEM
—— COMMUNICATIONS
-~ REPORTS
—— RECCRDER REDIRECTION
—— MATHS PACK
9 —— USER LINEARISATICN TABLES
10-- ACCESS
11-- PRINT ENTIRE CONFIGURATION
12— SAVE ON DISC
13—— RECALL OR INITIALISE

w o~ s W
1
i

Selection of item 8 brings the ‘precision’ page to the screen:
MATHS PRECISICN
1 —— RETURN TC MENO
2 -- SINGLE
3 —— DCUBLE
Selection of item 2 or 3 from this menu calls the 'setup variables’ page 1o the screen:-
SETUP VARIARLES
1 —— RETURN TO MENU
2 —— EQUATION

3 —— ARGUMENTS

Operation of item 2 calls the single ar double precision equations page ta the screen. The page depicted balow
is for single precision variables; the double precision page is simitar.
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6.1.7 OFF-LINE CONFIGURATION (Cont.)

The off-line configuration technique for maths pack parameters is identical with that for the off-lina configuration
of normal channel, system, communications eic. parameters described in section 4 of this manual.

SAMPLE EQUATIONS PAGE

| SBV | STOP/| FUNCT |ROUTE | ROUTED | ARG |
[NUMBER| RUN | TYPE |TO CH | CHANNEL DESCRIPTCR | TABLE]
1 RUN ADD 1l Ps/analog output o
2  RUN  SUB None Q
3  RUN DIV None [
4  RUN  MUL None o
5 RON R_AVE 2 Ps/analeg ocutput o
6 RUN G AVE 3 Ps/analog output a
7 RUN LTCMAX 4 Ps/analeg output o -
8 RON LTCMIN 5 Ps/analog output [}
9  SICE  ADD None o
10 STOP ADD  None 0
11 STOP ADD  None 9
12 RUN  MUL None 3
13 RUN ADD 16 Chan 16 descriptor 4
14  STOP  ADD Nonme o
15  STOP  ADD None o

Notes...

1. Contigurable (underlined) items are as dascribed for on-line configuration.

2. The ‘routed channel descriptor' is that which is set up during channel configuration. The field is not
coenfigurable from this equations page.

3. When the cursor is in the 'ARG TABLE' field operation of <CTRL> <O> keys causes the associated
argument table configuration page (example depicted below) to appear.

SAMPLE ARGUMENT TABLE PAGE
This page is entered sither from the 'SETUP VARIABLES’ menu (item 3) or by operation of the <CTRL> <O>
keys from the 'ARG TABLE' fisld of the 'equaticns’ page described abovse. (if entry is made by <CTRL> <O,

then exit also has 1o be made using <CTRL> <0O>, causing a return to the equations page.

Upon entry to the argument table page, the cursor is located in an SP ARG TABLE field. Use of <T» and <l»
keys allows the argument table number to be incremented or decrementad.

If the argument table is to be updated, the <CTRL> <T> keys are operated to allow updating. Once the table
has been edited, afurther operation of the <CTRL> <T> keys causes the changes 1o be saved.

If required, <CTRL> <N> can be used to cance! all changes made to a table since the previous <CTRLs><T>
opetation.

If required, <CTRL><D> can be used to clear all elements of the table.
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8.1.7 OFF-LINE CONFIGURATION (Cont.)

SAMPLE ARGUMENT TABLE PAGE (Cont.)

t— +——— e e +
| 57 ARG TABLE 0 | SP ARG TABLE 1 | SP ARG TABLE 2 |
e e t t + + -+
|EL | | VARIABLE / |EL | | VARIABLE / |EL | | VARIABLE / |
|No.| TYPE |CHANNEL No. |No.| TYPE |CHANNEL Ne. |Ne.] TYPE |CHANNEL No. |
t e e -t t } + t ——=t
! 0 CEN 31 | 0 CONST 2.00000 { G CONST 2.00000 ]
[ 1 CONST 5.00000 | 1 CEN 31 | 1 CEN 46 I
( | | 2 CONST 31.0000 |
| | I s
| | i f
| | | |
Etc.
Note...

Configurable (underlined) items are as described {for on-line configuration.
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6.2 DISTRIBUTED RECORDING OPTION

6.2.1 INTRODUCTION

This facility allows the operator to cause 4500 series analogue channels to be output to one or more Modeal 4001
recorders which have the communications option fitted. If mere than one recorder is used, the communications
link must be RS422. For one recorder only, the link may be either R5232 or RS422 accerding to the transmis-
sion cable length and the environment in which the system is to operate.

The communications link to the recorder(s) is made using either COMMS 1 or COMMS 2 port at the rear of the
mastar rack. See the ‘Installation’ section of this manual for connection details.

Selection of recorder re-direction is accomplished in the communications configuration pages (described
praviously in this document) by selecting '4001 ASCII menu item. In such a casa, the ‘Unit ID" field will not be
available for edit.

6.2.2 RE-DIRECTION BLOCKS

A re-direction block allows up to 3¢ X N channels to be recorded, where N is the number of 4001 recorders
available on a communications link, providing that the system maximum of 480 channels (165 for SBC level 1} is
not exceeded. For example, channels 1 to 15 may be allocated to block 1; channels 110 8, 1610 30 and123 to
block 2; channels 4 10 15, 1710 23, 12510 12810 block 3 and so on (fig 6.2.2). Each re-directed channel has a
specified channel in a spacified recorder to which it is sent. See the 'Redirection recorder channel' page
description balow.

There ara sight blocks available for use, but only one can be 'active’ at any one time. The active block is
normally selected from the block switch page (called to the display by softkey operation from the ‘Logging’ menu
described in the Operation section of this manual), but in REMOTE mede, blocks can be switched by Discrate
inputs, as shown in the ‘Remote function' page described below.

Recorder redirectien BB
Select block: KNNNNN Active block: MMM

Where:
NNNNNN is the current recorder radiraction block, scrollable through OFF, 1, 2, 3, 4, 5, 6, 7, B and
REMOTE.
MMM is actual block switched when in remote mode. The active block fisld appears only when REMOTE
has been selected.

Saction 6 HA240268
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6.2.2 DISTRIBUTED RECORDING {Cont.)

REMOTE FUNCTION PAGE

This page appears as a parn of the system configuration menu {described in section 4.3.1) when ihe distributed
recording option is fitted, and when REMOTE has been selected in the recorder redirection channel page

{described beiow)

Block switching ifo block

ch:123

Recorder print control

Fail o/p

HA240268
Issue 5 Oct 80

Block switching i/o block:0FF ch:123 27
Recorder print control:OFF Fail o/p: OFF

This item can be scrolled through 1 to 8 or OFF, and represents the block which is
1o become active when the DIO channel defined in the next display field becomas
active (low). When more than one relevant channel is active, low block numbers
have priority over high block numbers and OFF, OFF having the lowest priority of
all,

When only one relevant DIO channel is active, then the block remains switched o
the recorder, even when the DIO channel subsequently becomes inactive. The
block will remain switched until another DIO channel becomes active. Selecling a
block to OFF, and grounding its DIO channel such that it is permanently active,
ensures that this 'OFF block’ is switched to the recorder as scon as all other
relevant DIO channels become inactive. Nete that OFF is suggested here,
because all other values will have priority. Any permanently active block will have
the same effect, but levels below that which is permanently active, will never be
switched.

This is the DIO channel (123 in this example) which is to control the switching of the
block defined in the previous field,

Srollable to ON or OFF. When OFF, the function is disabled. When ON, the
racorder will stop whenever there is no active block connected to it. This feature
can be used to avoid unneccesary use of chart paper and print ribbon.

Scrollable to ON or OFF. When OFF, the function is disabled. When on, if the
recorders are appropriately configured, one or more of the 4001s will go into alarm
if there Is a failure in the 4500 system. See section 6.2.3 for further details.
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6.2.2 REDIRECTION BLOCKS (Cont.)

REDIRECTION RECORDER CHANNEL PAGE

To ailocate a channel to a block, the ‘channel redirection’ page is used (part of the channel configuration
described in the 'Configuration” Secticn of this manual).

NNN DDD.D Units Channel descriptor
Recorder redirection—- block:z id:y chixx

This allows the measured variable from an input channel to be directed to a model 4001 recorder if the recorder
redirection option is fitted. In order for communications to take place, the recorder must be fitted with either
RS232C (one recorder only) or RS422A (up to 8 recorders) communications software and hardware.

z  This is the block number (scrollable through 1 to B). As an example, block one might re-direct 4500
channel 231 to channel 16 of recorder 1, block two might re-direct 4500 channel 231 to channel 8 of
recorder address 1, whilst block three re-diracts channel 231 to channel 16 of recorder address 3. The
currently active block is set up at the ‘block switch’ menu described in the operation section of this manual.
The maximum number of channels which may be allocated to any one block is 240, providing that the
system maximum of 480 (165 with level 1 SBC} is not exceeded. The reference section of this manual
includes forms (copies of) which may be filled-in, in order to keep a record of redirection destinations.

y This is the group ID of the recorder (scrollable through 0 to 7} to which the 4500 channel is to be sent.
Clearly, the correct address(es) must be set up at the recorder(s) (via the Serial Link 2 page) as described
in the Installation and operating manual (HA237229) supplied with the recorder.

xx  This is the model 4001 channel number to which the 4500 channel is to be sent. The channel enceding is
tfransparent to the user so it is not necessary to enter a logical unit number or channel address as is
normally required when a host is communicating with a model 4001.

Ch1te8 Chd4toc 15
Ch161030 Ch17t023
Chtte15 Ch123 Ch12510 128

b v 4

Block 1 Block 2 Block 3 Block 4 Block 5 Block 6 Block 7 Block 8

Recorder

// /
QOFF R
\o Z /J
Racorder
2
Decordar
1
Recorder
0

Figure 6.2.2 Recorder redirection

Note...
A 4500 channel can be allocated once only in any one or more block(s). The maximum block size is 240,
allowing 30 channels to beratlocated to each of eight recorders.
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6.2.3 INTERFACE BETWEEN 4001 RECORDERS AND 4500 SYSTEMS

A number of lems of configuration need to be set up at the recorder to allow blocks of channels to be fransmitted
successfully from a 4500 system. The configuration of the recorder is outside the scope of this document, but
in the following description, the user is referred to the relevant sections of the 4001 Installation and Operation
Manual (HA237229 - supplied with the recorder) as necessary.

Note...
Parameters configured at the 4001 recorder should be changed only when redirection is selected to OFF.

Failure io observe this might result in parts of the 4001 recarder configuration being lost when blocks are
changed.

COMMUNICATIONS PARAMETERS

The communications parameters of the recorder are set-up via Serial Link Pages 1 and 2, described in Section 6
of the recorder manual.

The serial link parameters should be set up to the following values:-

Stop bits 1
Data bits 8
Parity None
Mode ASCIH

Handshake  Off
Group ID As appropriate o the channal

The 4500 syslem Baud rate is set to 9600 at initialisation. This may be re-set if required as long as the value set
at the 4500 system matches that set at the recorder.

ASCl} CONTROL CODES

When using the ASCII protocol, certain characters are used as control codes, and may therefore not be used as
characters within a 1ext string. These characters are shown in table 6.2.3 below.

Character| Definition Hex code

" Start of text {STX) 22
# End of text (ETX) 23
3 End of transmission (EOT) 24
Yo Enquiry (ENQ) 25
& Acknowledge (ACK) 26
( Negative acknowledge (NAK) 28

Table 6.2.3 ASCII control characters

SLOT CONFIGURATION

For a 4001 input board to receive signals from the 4500 system, the relevant slot configuration for the board
must be set to 'EXI/P'.

Refer to the 'Slot Canfiguration Page Display’ description in Section 6 of the recorder Installation and Operation
Manual for further details.
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8.2.3 INTERFACE BETWEEN 4001 ECORDERS AND 4500 SYSTEMS (Cont.)

CHANNEL CONFIGURATION

For sach redirected channel, ihe following hold true for the duration of the redirection. Once the redirection
function is terminated, the channel function is set to OFF and all other parameters are left as praviously
configured.

The recorder channel scale is set to the same zero and span values as the redirected channel's scale,

The recorder channel function is set to EXT.

The recarder channel engineering units string number is set to 13, which is normally blank.

The recordar channel descriptor is over-writtan with a text string consisting of the 4500 channel number
{123 in the example below), the first 8 characters of the 4500 channel descriptor (Boiler 1 in this case) and
the 4500 channel units string (Deg C).

oo

123 Boiler 1 Deg C
The rest of tha channel canfiguration (eg zoning the trace) is the rasponsibility of the user, but it should be noted

that the changing of parameters should take place only when the 4500 redirection is set to off. Otherwise some
of the configuration may be lost, when blocks are changed.

RECORDER MESSAGES
When the recorder is in print modes 2 or 3, a number of status messages are printed on the chart in black. In

multiple recorder applications, the messages are printed on the charts of only those recorders which are having
data re-directed to them.

1. ***x%* 4500 Trending on - block N

This message indicates that an active block has been enabled at the 4500, and data is now being directed
to the recorder.

2. **x%% A500 Trending off

This message indicates that the active block number has been changed such that 4500 data is no longer
being sent to the recorder.

3. *x*x%* 4500 Redirection data changed

This message indicates that the channel allocation to the currently active block has been changed (ie
channels have been added to or deleted from the active block).

4, xx#x* CH NNN Configuration changed

This message appears if the configuration of any of the 4500 channels in the currently active block is
changed.

5., ***x%xx 4500 System Failure-Trending restarted
This message appears on all recorders if the 4500 system fails, and automatically re-initialises itself. It

indicates that the rediracted channels have not been updated during the initialisation period. The recorder
continues to trace the last data received.
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6.2.3 INTERFACE BETWEEN 4001 ECORDERS AND 4500 SYSTEMS {Cont.)
4500/4001 WATCHDOG

Note...
Correct use of this function requires that all the 4001 recorders connected to the 4500 system ara fitted with

maths pack software at level 2 or 3.

If this system is activated, by using the 'Distributed recording remote functions' page, described in section 6.2.2,
the the 4500 sends a signal which is alternates every 6 seconds, between +1 unit and -1 unit, to channel 30 of
every recorder which appears in the redirection blocks.

This alternating signal has an average value of zero over a period of 12 seconds, but if the 4500 fails, the output
will ramain at either -1 or +1, so the average will tend to -1 or +1 respectively. Thus, by setting an alarm to
check the average value of channel 30, a {ailure in the 4500 can be easily detected, and appropriate action can
be taken.

Each 4001 shouid be configured as follows:-
Channel 30: Scale -1 to +1, Function type: External
. Channel 60: Scale -110+1, Function: Average; channel 30; interval 0.2 minutes.
Alarm type: deviation; reference 0.0; deviation 0.5; hysteresis 0.0%. -

6.2.4 OFF-LINE CONFIGURATION OF REDIRECTION BLOCKS

Tha relevant part of Section 4 of this document describes the operation of the off-line configuration facility of the
4500 systam. Once the main configuration menu appears, selection of item 7 will call the following menu:

RECORDER REDIRECTION
1 —— RETURN TO MENU
—— CONFIGURE REDIRECTION TABLES
3 -- CONFIGURE REMOTE CONTROL

3%

REDIRECTION TABLE PAGE

Saelection of item 2 from the above menu calls the redirection table display, depicted balow. The display page
shows channels 1 to 30 of recorder 1, with any 4500 channels which are redirected to them in a paricular block.
The block number can be changed from the keyboard, so that, the redirected channels for each racorder for
each block, can be observed. The page also allows the block and/for table to be cleared.

RECORDER REDIRECTION TABLE - CONFIGURATION PAGE
BLOCK: B RECORDER ID: R
CLEAR THIS BLOCK (Y/N): N CLEAR ENTIRE TABLE (Y/N): N
| - -~ |
| RECCH | 4500 CH | RECCH | 4500 CH | REC CH | 4500 CH |
| === - I
| 1 | 001 | 11 | 000 | 21 | 000 |
| 2 | 002 | 12 | 000 | 22 | 00 |
i 3 | 003 | 13 | 000 | 23 | 000 |
| 4 | 004 | 14 | 000 | 24 | 248 |
| 5 ] 004 | 15 | 000 | 25 | 000 |
] 6 | 006 I 16 [ 231 | 26 i 00 |
| 7 | 007 | 17 | 000 | 27 | 000 |
] 8 | 166 | 18 J 000 | 28 | 000 |
| 9 t 188 | 19 | 000 | 29 | 00 |
| 10 | 000 ] 20 ] 000 | 30 | 00 ]
| === - -——= ———= — |
For configurable items see over.
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6.2.4 OFF-LINE CONFIGURATION OF REDIRECTION BLOCKS (Cont.)

CONFIGURABLE ITEMS:

Block: B

Recorder ID: R

Clear this block

Clear entirs table

B is the currently displayed block, selectable between 1 and 8. The 4500 channeis
which are redirected to the 30 channels of the recorder in question are shown for
whichever block number is selected. In the example above, showing the 30
channels of recorder 'R’ it can be seen that for block 'B', 4500 channel 231 is
redirected to 4001 channel 16. In another block, channel 16 of recorder 1 might have
4500 channel 23 (say) redirected to it.

R is the currently displayed recorder, selectable between 0 and 7. The 30 channels
associated with this particular recorder are listed along with any 4500 channels

rediracted to them for this particular block number.

Selection of 'Y’ causes the block currently selected to be clearsd, not just for the
recorder displayed, but for all recorders.

Selection of 'Y’ causes all blocks to be cleared for all recorders, -

The bottom part of the screen contains a stalus area where configuration srror messages are displayed, and,
below this, a 'help’ area with <Ctrl><E> (return to menu) and <CTRL><W> (print configuration page} messages.

REMOTE CONTROL PAGE

Selection of item 3 of the above menu causes the following page to appear:-

RECORDER REDIRECTION - REMOTE CONTROL CONFIGURATION PAGE

SWITCH ALL BLOCKS OFF : 526
SWITCH BLOCK 1 r 527

SWITCH BLOCK 2 : 528
SWITCH BLOCK 3 : 529
SWITCH BLOCK 4 : 530
SWITCH BLOCK 5 1 531
SWITCH BLOCK & : 532
SWITCH BLOCK 7 : 533
SWITCH BLOCK 8 : 534

RECORDER PRINT CONTROL: OFF
FAILURE OUTPOT : OFF

As can be seen, the above menu allows channels (526 to 534 in this example) to be defined to control the
remole switching of redirection blocks. Further, the recorder print control and watchdog {failure output) functions
can be set on or off as required.

The bottom part of the screen contains a ‘help’ area with <Ctri><E> (return to menu) and <Ctrl=<W> (print this

page messages.
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6.3 PROTOCOL TRANSLATOR OPTION

6.3.1 INTRODUCTION

The protocol translator option can be used in two modes: 'normal’ and ‘repeater. In both modes, it translates
the 14-wire communication amongst master and expansion racks to 4-wire communications, thus reducing cable
cosis in applications with large distances between adjacent racks.

Two slightly ditferent varsions of the option are available, one for use with 4500 master units; the other with
expansion units. Each translator has two ports, labelled 'IN’ and '‘OUT. Both ports of the master unit translator

can be configured either as 4-wire or 14-wire. Expansion unit translator IN ports can be configured to accept
either 4 or 14 wire communications; OUT ports are not configurable, being permanently set to 4-wire.

NORMAL MODE

As described above, the translator reduces the normal 14-wire communications to 4-wires.

——=---= A '\‘ 'I— ______ '\\ ‘_f' ______ Y
| Translator I Translator | TranslatorJ | Translatorl | Translator |
Master Expansion Expansion Expansion Expansion
unit Unit 1 Unit 2 Unit 3 Unit 4
<2 1200 metres >

REPEATER MODE

The translator unit re-constitutes weak signals. In repeater mode, this allows each Inter-rack distance to be
increased to 1200 metres (approx 3/4 mile).  Without the translator, 1200 metres is the maximum length
betwesen the master unit and the farthest expansion unit.

== N N N 2 A
| Translator ' Translator I Translator I Translator | Translator |
Master | Expansion Expansion Expansion Expansion
unit Unit 1 Unit 2 Unit3 Unit 4
-a— 1200 metres —w—s— 1200 metros == 1200 metras —w--— 1200 motres —» .

In repeater mode, it is necessary that the 4500 master unit be at one end of the communications link, and that
expansion rack addresses increase along the chain, each translator unit baing set up to have the same address
as that of the expansion unit to which it is aached. The satting of the translator unit address is described in the
Translator installation’ section below. The setting of expansion unit addresses is described in the 'Installation’
section of this manval {Section 2),

Note...
In repeater mode, it is essential that all translator units be powered up if the link is to operate successfully.
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6.3.2 TRANSLATOR INSTALLATION

It is recommended that the installation ot the unit is carried out in the following order:

1. Parameter set-up (by switches and links on the circuit board located within the case),
2. Mechanical fixing
3. Cabling.
4
P
Fi
y o
Screw A i . Screw A
= oz = — W

Figure 6.3.2a Protocol transiator front panel

PARAMETER SET-UP

The purpose of this setting up procedure is to set the 14 to 4 wire translation on or off, to set the relevant
expansion unit addresses, and 1o select 'normal’ or ‘repeater’ mode.

1. Remove the circuit board from the case, by removing the two securing screws (‘A’ in fig 6.3.2a) and
pulling the front panel gently forwards,

CAUTION
THE WIRE TERMINATIONS TO THE CIRCUIT BOARD ARE CLOSE TO ONE EDGE OF THE BOARD. CARE
MUST BE TAKEN NOT TO DETACH ANY OF THESE WIRES FROM THEIR TERMINAL BLOCK LOCATIONS.

SwWi

LT

e -

1
Figure 6.3.2b Switch and link locations

Section 6 HA240268
Page 6 -50 Issue 5 Oct 80



4500 INSTALLATION AND CPERATICN MANUAL

6.3.2 TRANSLATOR INSTALLATION (Cont.)
PARAMETER SET-UP (Cont.)Protocol translatar
LK1 TO LK4

Links 1 to 4 are used to select ‘Normal or ‘Repeat’ Mode of operation for the expansion unit translator units.
The links must be set as shown below for the master unit.

Expansion uni
Normal (Non-repeater)
mode

Expansion unit '

Master unit
Repeater mode

SWITCH 1 (MASTER UNIT)

The table below shows the SW1 positions for setting the IN and QUT port protocols for the master unit translator.
The master unit uses only elements 6 and & of SW1. The Tin the table indicates that the switch slider is moved
towards the numeral (1 to 8); the | indicates that the slider is moved towards the ‘letler’ (A to H).

1 2 3 4 5 6 7

Nk

"' .% i | d
A B C D E F G H
: Switch setlings (X = don't care)
Protocol required 1 2 3 4 5 8 7 8
Both ports 14-wire protocol X X X X X T X7
Both ports 14-wire protocol X X X X X T x 1
Both ports 4-wire protocol X X X X x 1 x 7
IN port: 14-wire; OUTport: 4-wire | X X X X X | X !

Master unit SW1 settings

HA240268
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6.3.2 TRANSLATOR INSTALLATION (Cont.)

SWITCH 1 (EXPANSICN UNIT)

The tables below show the SW1 pasitions for selecting expansion unit translator addresses (elements 3 and 4)
and whether or not the input port on the translator is fo receive 4-wire or 14-wire protocol.  The output port
always supplies translated data, so only expansion unit one transfator will need to be set to 14-wire input, and

then, only if the master unit translator CUT port is set to 14-wire protocol.

14-wire protocol is available at the IN port, only in repeat mode.

1 2 | 3| 4| s | 8| 7| 8
| i}
L T )
&v;
é
A B C D E F G H
Expansion unit | Switch settings (X = don’t care)
address 1 2 3 4 5 8 7 8
Address1 [X X T T X X X X
Address2 [X X T | X X X X
Address3 [X X L T X X X X
Address4 [X X L L X X X X

Expansion unit SW1 settings: Addresses

1] 21 31 4| 58| 6| 7] 8
L ! i

aE

Al B | c | D| E|] F| g | H

Switch settings (X = don't care)
2 3 4 5 7 8
T

4

X X X X
X X X X

b g [

’
IN port 4-wire translated X
X

X
IN port 14-wire un-translated X

Expansion unit SW1 settings: IN port translation

MECHANICAL INSTALLATION
The unit is supplied with the fallowing fixing accessories:-
1. Brackets for fixing the unit to a wall or panel,

2. A mounting plate suitable for a standard 19 inch rack
3. Rubber fest (o be fitted over the 1apped holes in the case brackets when the unit is to be free standing).

Figure 8.3.2, below, shows the fixing hole centres for wall or panel mounting.
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6.3.2 TRANSLATCOR INSTALLATION (Cont.)

- — 201 mm*

Figure 6.3.2 Panel mounting fixing centres

ELECTRICAL CONNECTICN

The protocol transiator is supplied with a one metre long flying lead for connection to either of the two 15-way
D-type sockeis at the patch panel at the rear of the relevant master or expansion rack. A suitable 15-way
connector plug with jacking screws is also supplied with the unit, for use when making the connections between
translators.

CONNECTOR TYPE
Should spare connectors be required, the following are suitable types:

McMurdo DE15P plug
Amphenol 17DE15P plug
0SSl connectors Ltd. DPKK15 Shroud.

CABLE TYPE

A cable with two twisted pairs and a screen is required for connection between translators.  Some recom-
mended cable types are as follows:

Belden 9502

BICC HBg072

STC ©32P24
UL 2624 - 2 pair

HA240268 Section &
Issue 5 Oct 90 Page 6-53



4500 INSTALLATION AND OPERATION MANUAL

6.3.2 TRANSLATOR INSTALLATION (Cont.)

CONNECTIONS

The electrical connections are as shown below. |f required, pins 7 can be connected to provide a signal ground.
Pin 1 of each connector must be connected 1o pin one of all the other connectors {e.g. by using the cable screen
drain wire).

Translator Tr?nslafor
'N* N +1
1 ——— Screen (safety earth) =——————— 1
15- 2 : 2 15
way 3 3 way
plug 4 4 plug
5 5

6.3.3 TRANSLATOR OPERATION

The operation of the translator is transparent to the user. The interpretation of the information given by the four
LEDs on the front panel (fig 6.3.2a above) may however be of use:

RUN

ERR

Tx

Rx

Section g

Green LED. A steady flashing (approximately 4 Hz) indicates that the micro-processor within the
translator is operating correctly. Irregular flashing, or a continuous on or off slate indicates that there
is a ‘hardware’ fault,

Red LED. Indicates a communications error. The LED flashes once for each framing error detected.
Amber LED. For the master rack translator, this LED flashes at the end of a message. At an
expansion rack, the LED flashes once, whenever a message for its associated rack is recsived.
Amber LED. For the master unit translator, this LED flashes at the start of a message. At an
expansion rack, the LED flashes once, whenever a message is received, no matter which expansion
unit the message is addressed to. This LED therefore flashes more frequently than the Tx LED,
depending on the system configuration,

HA240268
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6.4 ARCHIVING OPTION

The Archiving option allows the operator to fog channel values and system alarms to a mass storage medium
according 1o a number of configurable criteria, such as 'log on alarm’, 'log on change’, ‘log every time period’
and so on. A software facility (Reformater), supplied with the option, can be used to convert logged data into a
'spreadsheet format suitable for use with most personal computers,

Entire configurations can also be saved, for copying to other systems, or for security against configuration loss.

FILE HANDLING
FILE NAMES

File names can be entered using the Balch Number field in the tirst of the Mass storage display pages (described
below). The file name can be entered as a text string or as a numerical string {with auto increment if required).
Akernatively, the system time or date can be selected for use as a file name. All such filenames are saved with

a'.CAr' extension.

Entire system configurations can be saved for copying to other systems, or for security against configuration
loss, Configuration file names are entered as text strings in the third of the Mass Store display pages described
below. Configuration files are saved with a '. CFG' extension.

OPERATION

At log initiation, all channel data for all the relevant time intervals is logged. . Subsequently, timed data is Jogged
as the appropriate time intervals expire. Other types of data (alarm, event, change) are logged when their
appropriate trigger occurs,

All simultaneous alarm-triggered data is logged as a single block. Similarly, all simultaneous event-triggered
data will be logged as a single block.

With disc-drive units, the file to which data is transferred will close after 30 seconds of inactivity, if a further
interval of 30 seconds or more is predicted from the configured time intervals. This helps to minimise the risk of
losing data whilst changing discs or tapes. Each time a log interval is due, the file is re-opened, and the new
data is appended to the old data. {f the file cannot be found {i.e. the disc has been changed) then a new file is
opened.

On dual disc-drive units, the drive switches aulomatically when the current disc is full.  This resulls in an
arbitrary file boundary which must be overcome by using, for example, DOS ‘copy’ before the data is reformatted.
it the disc in the second drive is full, or missing, the system disables logging and generates a system alarm.,
Logging must be re-enabled form the operator display once an appropriate disc has been inseried into the
second drive.

A system alarm is generated as the disc or tape approaches being full. On dual disc-drive units, this will clear
automatically on a successful drive switch,
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6.4.1 DISC DRIVE SYSTEMS

INTRODUCTION

Note...
‘4510’ is used as a general term for the disc drive units listed below.

The table below shows the different disc drive systems which can be chosen for various requirements.  All these
systams are fully compatible with the 4500 system, and provide a comprehensive data archiving system. The
drive units provide between 360 kB and 2.88 MB of storage through single or dual drives, using either 5.25 or
3.5 inch discs. The maximum number of files per disc is 111 except for units using 5.25 inch DSHD (1.2MB)
drives, in which case the maximum number of files is 223.

The disc drive units are compatible with IEM® PC MS-DOS, enabling archived data to be analysed by industry-
standard soltware packages such as spreadsheets and data bases.

. | Model N® of
Part Number N2 Format ports

LA245100Ux00| 4510 | Single 5.25 inch; 360 kB
LA245101Ux00| 4511 | Single 5.25 inch; 1.2 MB
LA245102Ux00| 4512 | Single 3.5 inch; 720kB/1.44MB
LA245103Ux00| 4513 | Single 5.25 inch; 360 kB
LA245104Ux00| 4514 | Single 5.25inch; 1.2 MB
LA245105Ux00| 4515 | Single 3.5 inch; 720 kB
LA245108Ux00] 4516 |Dual 5.25 inch; 360 kB
LA245107Ux00| 4517 |Dual 5.25inch; 1.2 MB
LA245108Ux00( 4518 |Dual 3.5inch; 720 kB
LA245099Ux00| 4519 |Dual3.5inch; 1.44 MB

* x=1tar 110 Volt; = 2 for 240 Volt supply

MMM = = =

Table 6.4.1 Alternative dis¢ drive systems

Note...
The second Serial Port on models 4513 to 4519 allows a second device (e.g. a host computer) to
gain access to the archived data, remotely, by MODEM if required. This second port may not be
used whilst the 4500 is logging to the disc drive. Details of the protocol for the port are available
from the manufacturer on request.

DISC HANDLING

Modern discs are quite robust, but it is important for long-term security of data that certain rules are adhered to
when handling and staring them.

1. Finger contact with the disc surface must be avoided. For this reason, and also to keep the disc as clean
as possible, it is recommended that 5114 discs are kept in their envelopes whenever possible. The sliding
‘shutter’ on 3112 inch discs should be kept closed for the same reasons.

When labslling 51/4 discs, the label should ideally be written-on betore it is attached to the disc. [f the label
is already on the disc, then a soft-tipped marker must be used, to avoid damage to the disc,

Discs must not be bent or folded.

Discs must ba kept away from strong magnetic and slectric fields.

Discs must be maintained at a temperature within the range specified by the disc manufacturer,

Discs must be inseried correctly (ses figure 6.4.1a below).

r

@ oA
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6.4.1 DISC DRIVE SYSTEMS (Cont.)

DISC SIZES

The following discs are suilable for use, Higher dansity discs cannot be read in lower density drives.

1. 5%, inch double sided, double density, 360 kB formatted, 48tpi.
2. 5", inch double sided, high density, 1.2 MB formatted, 96tpi.
3. 3112 inch doubie sided, double density, 720 kB formatied, 135 {pi
4, 31/2 inch double sided, high density, 1.44 MB formatted, 135 fpi
To disc drive
To disc drive _ _
Disc =
S — surface _
oe% g R ]
N ’ !’. ¥
Write .protect Write -
slider toct
{on under side) Protact —m. Lo(ﬁ
slot
k
31 inch disc 51inch disc

Figure 8.4.1a Disc orientation relative to disc drive
WRITE PROTECTION

Write protection is available on both types of disc (see figure 6.4.1a). It is recommended that if disc copying is o
be carried out, the source disc is write protecied before copying is started. With 5‘/4 inch discs, the write
protect slot has to be covered by an opaqus, self-adhesive labsl, usually supplied with the discs. 31/4 discs
have a movable plastic slide with two positions: write enable, write protect.

CHANGING DISCS

If a disc is removed whilst a file is still being written-io, the entire contents of that fife might be lost. In order to
ensure that this does not happen, the logging facility should be disabled. If this is not done, then it is ‘safe’ to
change discs only when the STOP/STBY indicator is illuminated (files closed). 1t must be rememberad,
however, that logging can re-star at any time,

i a log is inftiated 10 a drive with no disc inserted, a system alarm is generated and logging is auvtomatically
disabled,

DISC FORMATTING

Before a disc can successfully be used, it must be appropriately formatted. Formatting a disc will remove all
data stored on it, so it should be ensured that the disc is new or that any data held on it is no longer required.
To format, the disc is inserted into the disc drive unit and the STBY and WRITE keys {or STOP and RECORD
keys, according to the type of unit) operated together for a minimum of five seconds, Alternatively, the disc can
be formatied using an appropriate PC drive,
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6.4.1 DISC DRIVE UNITS {Cont.)

1
L 17.4 cm . [| [ 28.6 cm
I (6.85 in) | | (11.26 in)
'y
Front view g8.0em Side elevation
{3.55 in}
L ] L

o o

Small case (Models 4510, 4511, 4512)

|
e 18.5 cm | e 35.5cm |
| {7.29in) ! ] (13.98in) |
Front view T
14.4 cm
c — | (5.67 in) Side elevation -
= i

Large case {Models 4513 to 4519)

18.0cm ! 355cm ;
} (7.1 in) } s (13.98 in) !
- - = |
f/ //////7 g_ﬁ |
/ g
7z T
Small mounting k.;; LA245067
L__ 1920m_,_,{ L 41.50 cm !
{7.56 in) | ' (16.34 in) |
o l
/// ! | |
Panal cut- y (1548830;21) 1(2 ;g I(:'IT |
Large mounting kit LA245068

Figure 6.4.1b Disc drive unit mechanical installation: dimensions
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| 6.4.1 DISC DRIVE UNITS {Cont})
INSTALLATION
MECHANICAL
The disc drive units come in two sizes, both of which can be free-standing, or with the use of a bezel kit, can be

panel mounted. Figure 6.4.1b above gives details of the unit dimensions. If the mounting bezel kit is to be
used, the disc drive unit is secured to the bezel using clamps similar to but shorter than those usad to secure the

bezel to the pansl.

insert support bra~¥st from front of panel

-

Bezel —
Panel
Long mounting Long maunting
clip assembly clip assembly
\ : i Discdriva Unit i

Tighten T‘the.“
clockwis h clockwise
1
— N P . S
Tighten Short mounting Tighten
clockwiss clip assembly clockwise

Figure 6.4.1c Disc drive unit mechanical installation: bezel mounting
ELECTRICAL

Supply voltage {Mains) for Models 4513 10 4519, is applied at a standard three-pin IEC plug mounted at the rear
of the disc drive unit. Modals 45610, 4511 and 4512 have a 'ilying’ mains lead emerging from the rear panel.

The serial link between the disc drive and the 4500 unit is by means of a 25-way D-type connector at the rear of
the unit. A suitable cable is supplied with the option, and is described in Section 2 of this manual. Spare cables
are available from the manufacturer under part number DN244728.

The setting up af the communications parameters is described latar, in the configuration section.
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6.4.1 DISC DRIVE UNITS {Cont.)
CONTROLS

The disc drive units have a number of froni pansl controls and indicators which are largely redundant as tar as
the 4500 system is concerned. The following brief desription of the functions of these controls is included for the
sake of completensss. |t should be noted that the control legends on Models 4510 to 4512 are 'STOP!,
‘RECORD’, and 'PLAY', whilst the legends on Modsls 4513 to 4519 are ‘STBY', ‘WRITE' and ‘READ'
respectively.

STOP (STBY) Operation of this switch causes the current mode (read or write, but not format) to be
exited. If operated during standby, then any etror condition will be reset.

RECORD (WRITE) Cperation of the RECORD/WRITE switch causes an autoefile to be opened, and data to be
written to that file from the serial interface.

PLAY (READ} Operating this switch causes the next file to be read from the disc, and sent to the serial
interface.
ERROR LED Indicates that there has been a read, write or communications error. ]

DISC FULL LED Flashing indicates that the disc is nearly full. I illuminated steadily, this indicates that the
disc is full.

SET-UP SWITCHES

The DIL switches shown in the figures below are set at the factory and should not be changed, with the possible

exception of Segment 8 on Single port units.  This switch controls the data density for 3.5 inch discs. For high

density, this segment should be ON (down); for low density the segment should be OFF,

The DIL switch sagments should be operated only with power removed from the disc drive unit.

Single port units (Modals 4510, 4511, 4512}

Single port units have one DIL switch set up as shown in the figure 6.4.1d below.

feebedbl

Segment Definition Faclory setting Segment

1 Baud rate Oft Baud rate 1 2 3
2 Baud rate On 110 OFF | OFF | OFF
3 Baud rate On 150 ON | OFF | OFF
4 Parity enable Off 300 OFF | ON | OFF
5 Even parity On 1200 ON | ON | OFF
6 ASCII data type Off 2400 OFF | OFF | CN
7 Transparency Off 4800 ON | CFF | ON
8 Disc density Oft 9600 OFF | ON | ON

Baud rate set to 9600: see Baud rate table 19200 ON | ON | ON

Figure 6.4.1d Single port DIL switch settings
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6.4.1 DISC DRIVE UNITS (Cont.)

Dual port units (Models 4513 to 4519)

Dual port units (those fitted with a ‘MODEM' part) have four DIL switches set up as shown in figure 6.4.1e below.
Note that the Terminal Baud rate is set to 9600, as for the single part units shown in fig 6.4.1d above.

- Segment 1
=f
=
s
g
o
o
s L Segment 8
——tpe- ON
Segment Definition Factory setting| |Segment Definition Factory setting
1 Baud rate (terminal) Off 1 Read code ( Cirl A) On
2 Baud rate {terminal} On 2 80 char/CR Of
3 Baud rate {terminal) On 3 Line Modas Oft
4 Baud rate (Mcdem) Off 4 CR delay Off
5 Baud rate (Modem) Off 5 Parity inhibit Off
6 Baud rate (Modem) Off 6 Even parity On
7 Disable CRC Off 7 Stop bits (Modem) Off
8 Spars Off 8 Stop bits {Terminal) Off
Switch 1 Switch 2
Segment Definition Factory setting Segment Definition Factory setting
1 Front panel disable Off 1 Duplex Oft
2 Continuous On 2 Monitor Off
3 On / Off line pwr-up On 3 ASCI / binary Off
4 Power fail recovery On 4 Auto answer manitor Oft
5 Spare Off 5 Auto answer Off
6 input handshake On 6 Transparency sense Off
7 Soft handshake On 7 Modem transparency Off
8 Qutput handshake On 8 Temminal transparency Off
Switch 3 Switch 4

Figure 6.4.1e Dual port DIL switch settings
SYSTEM ALARMS
The following alarm types can be generated by the disc drive system. Alarms specified as being ‘non-latching’

are cleared as soon as the alarm cause has been reciified (i.e. there is no need for the operator to acknowledge
ar clear such aflarms).

Type 40 451X Disc has fewer than 100kBytes left.

Type 41 451X Disc full. Non latching alarm.

Type 42 451X Disc drive not ready. Non latching alarm.

Type 43 451X Communication alarm.

Type 44 451X File allocation exceeded. Non latching alarm.
Type 45 451X Batch number already exists. Non latching alarm.
Type 46 451X Configuration save fail. Non latching alarm.
Type 47 451X Configuration restore fail.

6.4.2 TAPE DRIVE UNITS

This section is to be issued later.
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6.4.3 ARCHIVING ON-LINE CONFIGURATION

INTRODUCTION

The on-line configuration takes place on three Mass Slorage display pages, an extra System Configuration
page, an extra Channel Configuration page, and the Communications Configuration page. The new pages are
described fully iater in this section; in brief, the contents of each page is as follows.

MASS STORAGE PAGE 1

1. Log enable / disable

2. Bateh number set-up (This baich number is used as the file name when storing data)

MASS STORAGE PAGE 2

The disc directory (contents) and disc status can be viewed.

MASS STORAGE PAGE 3

Allows Save or Restore functions to be selected for configuration files.

SYSTEM CONFIGURATION PAGE

This follows the 'Display language, Buzzer and Global alarms action' page dascribed in Section 4.3.1. On this
page, up to six, separate Logging time intervals can be entered, and a DIO channel selected for a global
remote logging inhibit function.

CHANNEL CONFIGURATION PAGE

This page allows a logging criterion o be set up for the channel being configured. The page also allows a DIO
channel to be selscted to act as an enable / disable switch for the channel.

COMMUNICATIONS CONFIGURATION PAGE

If the Archiving option is installed, a further Protocol (451X DISK) appears as a part of the scroll menu.  With
this protocol selected, only the Baud rate is configurable, all other communications paramsters being fixed.

ACCESS TO CONFIGURATICN
As shown in figure 6.4.3 the Mass storage pages are accessed via the Logging menu, accessed itself from the

‘Logging’ soft key of the top level menu. The System, Channel and Communications pages are accessed as
described in the relevant pars of Section 4.
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8.4.3 ARCHIVING ON-LINE CONFIGURATION (Cont.)

From ‘Logging’
softkey of page
one of top level
menu (sheet 1)

Logging menu

Selectlogging device:

C

Enable/disable

Select currently
acliva recordar ra-
direction block

logging: Set up
batch no.; Viaw
disc/lape stalus;

Save/rasiore config,

(Any softkeD (Any SOftkE)D
Use 'clear’ key (#) to raturn to Top Level menu
Printed report menu page 1 : Printed report menu page 2
—aL Selectprinted:report: ! ~ Select:printed report:
[T Peleiprmediepert | - ] - ki e Ay
R O | F .
|
!
Activate priming Activale printing Activate priming Activate prinling
of report 1 ol raponi 2 of rapani 3 of repar 4
Use ‘clear’ key (#) to return ¢ Logging menu
Figure 6.4.3 Access to archiving configuration
HA240268 Seclion 6

Issue 5 Oct 90 Page 6 - 63/64



4500 INSTALLATION AND OPERATION MANUAL

6.4.3 ARCHIVING ON-LINE CONFIGURATION (Cont.)

CONFIGURATION PAGES

SYSTEM CONFIGURATION MASS STORAGE PAGE

Logging Enable ch

Alarm log

Interval N

PP

DAYS

Desc

Units

HA240268
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Logging Enable ch:nnn Alarm log: OFF AB
Interval N: pp DAYS Desc: ON Units: ON

A digital input or digiial autput channel is entered in this field. This channel is used
to enable or to disable the logging of all channels that are configured to do so. If
the facility is not required, then the default channel number of 000 is entered

It should be noted that the ‘logging-man' parameter on Mass Storage
Configuration page 1 (described below) can be used to override this DIO channel
and disable logging. It should also be noted that the channel configuration page
(below) allows a separate DIO channel to be defined to disable the lbgging of the
relevant channel individually.

Scroilable between OFF and ON. When ON, channels which are configured to
log under any one or more logging criteria, are also logged at alarm ON, alarm
OFF and at alarm acknowledge, providing that logging is not inhibited either
globally, or individually, and that the relevant channel log interval is not set to
‘Disabled’. When Alarm log is sat to OFF, channels are not logged as a result of
an alarm becoming active, becoming inactive or being acknowledged.

N is scrollable through 1 to 6, allowing up to six time pericds to be defined for
interval logging. The interval timer controlling this period is not reset by a change
in value. For this reason, the remaining period of the previous value has 1o
complete before the new value becomes operative.  In order to force the new
value to become active, logging should be turned off, then on again.

pp can be scrolled, or entered numerically batween 00 and 99. A time period of
say, 1 1/2 hours, is easily set up by entering 90 in this field, and setting the
following field to 'MINS'. Entering a valus of zero in this field implies no time
interval for this period, and this is displayed as OFF in the channel page scroll
menu described below.

Scrollable through SECS, MINS, HRS and DAYS.

Sciollable between ON and OFF, Setting this field to ON, causes the alarm or
channel descriptor, for the channel, to be logged whenever the channel or alarm
is logged. Setting this field to OFF disables the fogging of the alarm descriptor{s).

Scrollable between ON and OFF. Setting this field to ON, causes the Engineer-
ing units descriptor string for the channel to be logged whenever the channel is
logged. Setting this field to OFF disables the logging of the units string
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6.4.3 ARCHIVING ON-LINE CONFIGURATION (Cont.)

CHANNEL CONFIGURATION MASS STORAGE PAGE

NNN DD.DD units channel descriptor AB
Log interval : N: Time Enable:123

This page allows a log interval, and a control channal number to be set up for any channel which is to be logged

to disc.

Log interval

Enable 123

Section 6
Page 6 - 66

Scrollable through DISABLED ON CHANGE, ON EVENT, Time interval

DISABLED The channel is not to be loggad

ON CHANGE For analogue or pseudo analogue input/output channels, the
channel is logged if its value has changed. For DIO channels,
the channel is logged whenever the channel changes state. The
maximum rate at which channels can be logged is 1 Hz..

Further details may be found in the description of the ‘Analogue
Input Filter/Change and Display Range' page described in section
4,3.2 of this manual.

ON EVENT This requires a DIO channel to be specified. The channel is
logged when this DIO channel changes siate from ‘false' to ‘true’.

Time interval  The scroliable values {N) for this field are the six intervals set in
the System configuration page described above. If no time period
is aflocated for a patticular interval, then this interval is displayed
as OFF.

Sroll or numeric entry of a DIO channel which must be active (High} for the
channel to be logged. If the DIO channsl is low, the logging of this channel is dis-
abled. If the channel is high, which should normally enable the logging of this
channel, it can be overridden by the global logging-inhibit function in the System
Configuration page described above or in the Mass Storage Configuration page 1,
described below.

If a DIO channel number of zero is entered, the channel is permanently enabled
for logging except when globally inhibited.
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From ‘Logging’
softkey of page
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Figure 6.4.3 Access to archiving configuration
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6.4.3 ARCHIVING ON-LINE CONFIGURATION (Cont.)

CONFIGURATION PAGES

SYSTEM CONFIGURATION MASS STORAGE PAGE

Logging Enable ch

Alarm log

Interval N

PP

DAYS

Desc

Units

HA240268
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Logging Enable ch:nnn Alarm log: OFF BAB
Interval N: pp DAYS Desc: ON Units: ON

A digital input or digital cutput channel is entered in this field. This channel is used
to enable or to disable the logging of all channels that are configured to do so. I
the facility is not required, then the detault channel number of 000 is entered

It should be noted that the 'Logging-man’ parameter on Mass Storage
Configuration page 1 {described below) can be used to override this DIO channel
and disable logging. It should also be noted that the channe! configuration page
{below) allows a separate DIO channel 1o be defined to disable the legging of the
relevant channel individually.

Scrollable between OFF and CN. When ON, channels which are configured to
log under any one or more logging criteria, are also logged at alarm ON, alarm
OFF and at alarm acknowledge, providing that logging is not inhibited either
globally, or individually, and that the relevant channel log interval is not set to
‘Disabled’. When Alarm log is set to OFF, channels are not logged as a result of
an alarm becoming active, becoming inactive or being acknowledged.

N is scrollable through 1 to 8, allowing up to six time periods to be defined for
interval logging. The interval timer controliing this period is not reset by a change
in value. For this reason, the remaining period of the previous value has to
complete before the new value becomes operative.  §n order to force the new
value to become active, logging should be turned off, then on again.

pp can be scrolled, or entered numerically betwsen 00 and 83. A time period of
say, 1 1/2 hours, is easily set up by entering 90 in this field, and setting the
following field to 'MINS’. Entering a value of zero in this field implies no time
interval for this period, and this is displayed as OFF in the channel page scroll
menu describad below,

Scrollable through SECS, MINS, HRS and DAYS.

Scrollable between ON and OFF. Setting this field to ON, causes the alarm or
channel descriptor, for the channel, to be logged whenever the channel or alarm
is [ogged. Setting this field to OFF disables the logging af the afarm descripior(s).

Scrollable between CN and OFF. Setting this field to ON, causes the Engineer-
ing units descriptor string for the channel to be logged whenever the channel is
logged. Setting this field to OFF disables the logging of the units string
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6.4.3 ARCHIVING ON-LINE CONFIGURATION (Cont.)

CHANNEL CONFIGURATION MASS STORAGE PAGE

NNN DD.DD units channel descriptor AB
Log interval

: N: Time Enable:123

This page allows a log interval, and a control channel number to be set up for any channel which is to be logged

1o disc.

Log interval

Enable 123

Section 6
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Scrollable through DISABLED ON CHANGE, ON EVENT, Time intervai

DISABLED

ON CHANGE

ON EVENT

Time interval

The channel is not to ba logged

For analogue or pseude analogue Input/output channels, the
channel is logged if its valus has changed. For DIO channels,
the channel is logged whenever the channsl changes state. The
maximum rate at which channels can be logged is 1 Hz..

Further details may be found in the description of the 'Analogue
Input FilteryChange and Display Range’ page described in section
4.3.2 of this manual.

This requires a DIO channel io be specified. The channel is
logged when this DIO channal changes state from ‘false’ to ‘true’.
The scrollable values (N) for this field are the six intervals set in
the System coniiguration page described above. [f no time period
is allocated far a particular interval, then this interval is displayed
as OFF.

Sroll or numeric entry of a DIO channel which must be active (High) for the
channe! to be logged. I|f the DIO channel is low, the logging of this channel is dis-
abled. If the channel is high, which should normally enable the logging of this
channel, it can be overridden by the global logging-inhibit function in the System
Configuration page described above or in the Mass Storage Configuration page 1,
described balow.

if a DIO channel number of zerc is entered, the channel is permanently anabled
for logging except when globally inhibited.
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6.4.3 ARCHIVING ON-LINE CONFIGURATION (Cont.)

MASS STORAGE PAGE 1

Logging - man:

Logging ext:

Format

Batch Number

Logging ~man:OFF ext:0FF Format :NUM AB
Batch Number: NNNNNNNN Auto inc: OFF

Scrollable between OFF and ON. If selected OFF, logging is disabled, no matter

what the state of the DIO channel selected in the system configuration page

described above. If selected ON, then the giobal inhibiting of logging is under the
control of the above mentioned DIO.

This non-alterable fisld shows the status of ihe DIO used for global inhibit. It no

BIO has been selected , this field always shows 'ON'.

Scrollable through TEXT, NUM, DATE, TIME. This fisld allows the format of the

Batch Number to be selected.

TEXT In this format, the batch number (described below) can be entered as an
alpha-numeric string.

NUM  In this format the batch number can be entered only as a numeric string.
The AUTO INC field on the bottom line of this display page™can be used
to add 1 to the batch number each time logging is initiated. Should the
maximum number of files be used up in this way, a system alarm is
initiated, and this is removed only by changing disc.

DATE In this format, the batch number {(non-alterable) is the system date, at
the time the log is initiated. Should the date change during logging,
logging stops, the initial file is closed and a further file, with the new date
as fila name, is opened. Logging then continues,

TIME  In this format, the batch number {non-alterable) is the system time at the
time the log is initiated. The batch number increments with time whilst
logging is off.

The batch number is used as a file name when logging data. As described above,

the batch number can be in one of four formats. In TEXT and NUM formats,

operator access to the batch number is inhibited whilst logging is actually in
progress. In DATE and TIME formats, batch number changes are made
automatically, using the system time and date. If, whilst in DATE format, the

date should change whilst logging is in progress, the initial file is closed, and a

new one opened complete with file header. If this results in a file name which

already exists, data will be appended to this existing fila.

Autoine This field appears only when NUM is selected as Batch Number format. The fisld
is scrollable between ON and CFF. When ON, the batch number is increased by
1, each time logging is initiated. f this results in a file name which alrsady exists
then a message (depicted below) is displayed, System alarm 45 is generated,
and the file is saved in a default file, named DEFAULT.CAF. Data continues to
be appended to this fite until an ‘unused’ bateh number is defined.
Error display: Batch number already exists on disc — AB
Notes...
1. The batch number is formatted as Dddmmyy, where dd is the day number, mm is the
menth number, and yy is the least significant two digits of the year number.
2. The batch number is formatted as Thhmmss, where hh represents the hours, mm the
minutes and ss the seconds.
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6.4.3 ARCHIVING ON-LINE CONFIGURATION (Cont.)

MASS STORAGE PAGE 2

Drive:N Bytes Free: nnnnnnn Status OK AB
Press ENTER for directory

Drive For dual disc drive units, this field is scrollable between © and 1, whilst logging is
not taking place. The field is always '0’ for single drive units.

Bytes Free This field indicates the unused bytas remaining on the disc. The value is continu-
ously updated.

Status This field can contain one of the following unalterable codes:

OK No arrors detected

DF Disc is full

wP Disc is write protected

NR Disc drive nat ready. Display of the diractory will not appear until the disc
drive is ready.

?? Communication Error.  Display of the directory will not appear until the
communications error has been clearad.

RD Disc read active

WR Write disc active

RE Disc raad error

WE Disc write error

CE Command error

CP Disc copy mode active.

Operation of the ENTER key results in namaes of the first four files held on the disc to appear. In order to read all
files on the disc, repeated operation the — key causes a further group of four file names to replace the current
group until all have heen displayed. Operation of the < key reverses the diraction of scroll,

Drive:N Bytes Free: nnnnnnn Status OK AR
Batchl00 BatchlQl Batchl02 Batchl03

Note...
It logging is taking place, the Mass Storage Page 2 is replaced by the message below:
Error message: Drive:N Bytes Free: nnnnnon Status OK AB
Directory not available
Saction 6 HA240268
Page 6 -68 Issue 5 Oct 90



4500 INSTALLATION AND CPERATION MANUAL

6.4.3 ARCHIVING ON-LINE CONFIGURATION (Cont.)
MASS STORAGE PAGE 3

The softkeys are used to control the archiving (Save) and retrieving (Restore} of configuration files to the disc ar
tape.

Configuration File: CONFIG.CFG AR
Edit name: Save Restore

On entry to the page, the default filename CONFIG is displayed. Operation of the ENTER key causes a
directory search for any other configuration files (.CFG extension). The first to be found is displayed, and any
further conifiguration file names can be brought to the display using the menu scroll {1 and T) keys.

In order 1o select a particular file name, operation of the 'Edit Name’ seis the ‘Configuration File’ field into text
entry mode.

Configuration File On entry, this field displays the default file name CONFIG.CFG. Operation of the
ENTER key, followed by the scroll up and down keys allows the complete list of
configuration files to be accessed. Operation of the 'Edit Name' softkey sets the
field o text entry mode to allow a new file name 1o be entered.

Save Operation of this softkey will cause the entire configuration of the system to be
written to disc or tape. Once the wrile process is complete, the system checks
that the transfer of data has been carried out without error. During the time the
configuration is being saved, the system goes into off-line mode, and all data
acquisition etc. is suspended until the write is complete, and the error checking is
satisfactory.

Restore Operation of this softkey causes the data held in the specified configuration fila an
the disc or tape to be read to the system EEPROM. Once the read process is
complete the system checks that the transfer of data has been carried out without
error. During the read process the system goes inta ofi-line mode, and all data
acquisition is suspanded until the read is complete and the error checking is
satisfactory. Once this is done, the system restarts as though at power-on.

SAVE ERRORS

If an etror is found in the-written data, for whatever reascn, an error message will appear at the display, and a
systam alarm will be generated. This alarm will be cleared at the next successful transier, or it it is cleared
manually. Any corrupt data files are deleted from the disc or tape. The displayed error messages are as
follows:

1. Not enough reom on disk AB
File size will be NNNNNN bytes

NNNNNN Predicted size of file.

The above message is displayed if there is insufficient free space on the storage medium for the file being saved.

2. File name already exists AR

Shows that an attempt has been made to save to afile that already exists.

HA240268 Section 6
Issue 5 Oct 90 Page 6 - 89



4500 INSTALLATION AND OPERATION MANUAL

6.4.3 ARCHIVING ON-LINE CONFIGURATION (Cont.)

MASS STORAGE PAGE 3 ERROR MESSAGES (Cont.)

3. Disk communication alarm AB

The above message appears is a failure in the communications link between the 4500 and a 4510 disc drive unit
has occurred.

4, Configuration Save Failed - Aborting...

The above massage appears if the configuration save fails.

5. File Erasure Failed - Aborting...

The above message appears if the corrupt (partial) data file resulting from a failed configuration save cannot be
erased.
RESTORE ERRORS

If an error is found in the retrieved data, the EEPROM is set to its default state and a system alarm is generated,
The system is then re-staried as though from power-on. The following message appears at re-start:

Configuration Restore Failed

PAUSE MESSAGE

Occasionally, it will take some time for the 4500 to access the storage medium. At such times, the following
message is displayed to indicate that the 4500 is busy:

Working — Please wait a moment
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6.4.4 ARCHIVING OFF-LINE CONFIGURATION

The ofi-line configuration parameters are identical with the on-line parameters. For this reason, the following
treatment deals only with the relevant screen pages. For details of the parameters themselves, reference
should be made 1o the on-line configuration section above.

SYSTEM CONFIGURATION

Selection of menu item 4 of the main configuration menu calls the system configuration page (depicted below) to
the screen.

SYSTEM CONFIGURATION
LANGUAGE : ENGLISH DATA LOGGING:
INHIBIT I/P CH : NNN
RACK TYPE (No. of Slots/Rack): TIME INTERVAL 1 : 1 MINS
MASTER s 11 TIME INTERVAL 2 : 10 MINS
EXPANSION 1 : 12 TIME INTERVAL 3 : 1 HRS
EXPANSION 2 : 12 TIME INTERVAL 4 : 0 SECS
EXPANSION 3 : 12 TIME INTERVAL § : 0 SECS
EXPANSION 4 : 12 TIME INTERVAL 6 : 0 SECS
LOG ON ALARM OFF
GLOBAL ALARM INPUTS/OUTPUTS : LOG DESCRIPTOR OFF
REMOTE ACK.I/P CH : RRR LOG UNITS OFF
LATCHED O/P CH : LLL BATCH NUMBERING:
UNLATCHED O/F CH : UUU FORMAT : TEXT
AUTO INC : OFF
INITIAL No.: 123456
KEYBOARD BEEP : ON

The configurable (underlined) items on the left side of this display are as described in the * on-line configuration
section (Section 4.3} of this document. The DATA LOGGING parameters on the right hand side of the screen
appear only if the Archiving option is installed and are described in the on-line configuration section above.

Once tha system configuration has been carried out, operation of the <CTRL><E> keys causes a return to the
main configuration menu.

Note...
If the language is changed, all menus, headers , field descriptors etc. will change immediately to the
selected language.

CHANNEL CONFIGURATION

The off-line channel configuration applies to all channel types, and is carried out using two extra fields 'Data
Logging Interval’ and ‘Log enable’.  The page depicted below {analgue input page 3} is typical. Faor similar
pages for other types of /0 channel, section 4.4.5 of this manual should be reterred to.
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6.4.4 ARCHIVING OFF-LINE CONFIGURATION {Cont.)

COMMUNICATIONS CONFIGURATION.

The ofi-line page changes enly in that the '451X DISK' protocol is available. When this protocol is selacted, the
only alterable parameter is the Baud rate, normally set to 9,600 for mass storage. Refer to Section 4.4.7 for
{further details.

ANALOGUE INPUT PAGE 3

Page three is accessed by operating the — cursor key from the ACQ field of page two. The page {(depicted
below) retains the channel ID and Channel descriptor fields for reference purposes {ie the channel descriptors
are not available for edit other than in page 1, and holds the following configuration fields:-

1)

Display low scals {'zero')

2)  Display high scale {'span’)

3) Display engineering units

4)  Redirection channel number )

5)  Dala logging intarval for Mass Storage

B}  Log enable channel for Mass Storags

| - - - 1

| | | DISPLAY | REDIRECT |DATA | LOG |

|CHAN| CHEANNEL DESCRIPTOR I/0 | LOW HIGH ENG | TO CHAN |LOGGING |ENBLE|

| ID.] TYPE| SCALE  SCALE UNITS | NO. | INTERVAL | |

| T - I
1 Boiler pressure 00 00.00 1000. PSI None 1: 123 D 123
2 Boiler temp 2 0o 00.00 200.0 DEG C None DISABLED None
3 Boiler temp 0o 00.00 1000. DEG F None CHANGE 43
4 Boiler temp 00 00.00 200.0 DEG C None EVNT:123 123
5 Boiler temp 00 00.00 1000. DEG R None DISABIED None
6 Boiler temp 00 300.0 500.0 K None DISABIED None

DISABIED None
DISABLED None

]
o
38}
38

02 100.0 350.0 DEG
02 50.00 200.0 DEG

16 OQutlet temp
17 OQutlet temp

Q
o
[N}
w

W NN A B NP bW

18 Qutlet temp 02 500.0 1000, DEG R 124 DISABLED MNone
19 Outlet temp 02 300.0 500.0 K 125 DISABLED None
20 Valve posn 02 00.00 100.0 % 126 DISABLED None
21 Rotn rate 02 00.00 100.0 % 127 DISABLED None
22 Flow rate 09 00.00 1000. 1/hr 128 DISABLED None
23 Flow rate 09 00.00 1000. 1l/hr l2¢ DISABLED None
24 Flow rate 09 00.00 1000. 1/hr None DISAELED None

The configurable fields are as described in the ‘On-line configuration’ section of this document
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6.4.5 REFORMAT FACILITY

This software facility, running under MS-DOS on an IBM® PG or compatible, is available for those who have
saved data to disc, and who wish to display the results in a different format. The facility converts the 4500
system data format into one that can be imported into a parscnal computer with a spread-sheet facility which
allows the logged data to be manipulated according to the user's requirements.

Since each pc is different, and can have one of many different software packages to act upon the data, the
description which follows covers only the actions necessary to reformat the data, no attempt being made to
explain how this data is used within the pc. It is assumed that the user is familiar with DQS and with the pc
spreadsheset software.

Once the Reformatter software is installed (see Annex A) the 4500 disc containing the required data should be
inserted into the disc drive of the computer. K it is required to list the file names held on the disc, DIR
a:<RETURN> can be typed at the computer keyboard, where 'a’ is the name of the drive on which the 4500 disc
is held. This will result in a directory of all the files held on the disc to be displayed.

The data file can be reformatted direct form the command line as described [ater, or by using the menu pages
described below. .
REFORMATTING FROM MENU PAGES

INPUT FILENAME PAGE

In order to initiate the reformatling process, the following should be typsd: reform<RETURN>. This results in
the first reformatting page {depicted below) being displayed on the screen.

CHESSELL ARCHIVE FILE REFORMATTER VN.N

Specify input file : DEFAULT.CAF

ESC TO EXIT HH:MM:S53

The name (max. 79 characters) of the required file should now be typed-in {with or without the .CAF extension)
at the computer keyboard, followed by operation of the ENTER key. This calls the selection criteria page as
depicted below.
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6.45 REFORMAT FACILITY (Cont.)

SELECTION CRITERIA PAGE

This page allows the data which is to be reformatted to be ‘filtered’ from the rest of the file contents by block,
time period, channel number etc., or by a combination of such criteria,

CHESSELL ARCHIVE FILE REFORMATTER VN.N
SELECTION CRITERIA

(Fl) Select block sources : 1 2 3456788920

{F2) Select period : All

(F3) BSelect channel number : All

(F4) Select channel type +t ITCSDRORX
(F5} Output as :dtcyvhaus
{(F6) Output file : DEFAULT.QUT

PRESS F7 TO REFORMAT

ESC TO RETURN HE:MM: 38

This screen shows the currently selected filtering criteria. When entered from the input filename page, all the
criteria are at their default values as depicted above. The function keys are used to select further pages which
allow the selection criteria to be edited.

Orice all the selection criteria have been set up (as described below) oparation of <7 starts the reformatting
process.

MODIFY BLOCK SOURCE PAGE

In order to select specific block sources, the <Fi> key is operated from the 'selection criteria’ page to call the
‘Modify block source’ page to the screen. Operation of the required function key toggles the associaled block
source on /off (see table 6.4.5 below for block source information).  In the example below, blocks 2, 5 and 8
have been deselected.

CHESSELL ARCHIVE FILE FORMATTER VN.N

MODIFY BLOCK SOURCE

: YES
: RO

{F1) Source
(F2) Source
(F3}) Source
{F4) Source
{F5}) Source
(F6) Source
{(F7) Source
(FB}) BSource
(F9) Source
({F10}) Source

OWwWmD-~Jo Uls WR e
=]
(=]

ESC TO RETURN HH:MM:SS

Once all the sources have been configured, operation of the <ESC> key causes a return to the ‘Selection
Criteria’ page.
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6.45 REFORMAT FACILITY (Cont.)
BLOCK SOURCES '

As shown in table 6.4.5 below, block sources can ba:

Any of the six Intervals set up in the Mass Storage page of the system configuration.

All channels that have changed value by mora than the amount set in the channels’ configurations.
All channels which have changed their alarm status.

All channels set to log on event.

Instrument or maths pack alarm.

cooom

Code Source
Time interval 1
Time interval 2
Time interval 3
Time interval 4
Time interval 5
Time interval 6
Change
Channel alarm
Event
Instrument or maths pack alarm

Table 6.4.5 Block sources

COOSOah ON—

MODIFY PERIOD PAGE

Operation of <F23 in the ‘Selection Criteria’ page calls the 'Modily Period’ page depicted below. In the example
below, the 'Select on period’ criterion has been taggled to YES (by operation of <Fi>). This allows the user fo
specify a start time/date and an end time/date, between which the other selection criteria will operate.

CHESSELI ARCHIVE FILE REFORMATTER VH.N
MODIFY PERIOD

{F1) Select on peried : YES

(F2) From time : HH:MM
(F3} From date : DD/MM/YYYY
(F4) To time : HH:MM
(F5) To date : DD/MM/YYYY
ESC TO RETURN HH:MM: 55
<Fis Toggles the ‘period’ criterion on/off. I selected YES, then if no ‘From Date’ is entered, all data from

1900 up to the ‘To Date' will be included in the selection. If no ‘To Date' Is entared, the currant
system date is used instead. If selected NO, then date and time are ignhored as selection criteria.

<F2> Clears the existing ‘From time' field, and allows a new value to be entered using the computer
keyboard. The colon (:) is entered automatically.
<F3=> Clears the existing 'From date’ field, and allows a new date to be entered using the computer

keyboard. The slash {/) delimiters are enterad automatically.
Operation of <F4= and «F5> Keys is similar, but for the To time’ and To date’ fields.
QOperation of <ESC> causes a return to the *Selection Criteria’ page.
Notes...
1. When American date format is selectad during software instaltation (Annex A), the day and menth

positions are swapped (fe. from DO/MM/YYYY(UK) to MM/DD/YYYY (USA))
2. Operation of any of <F2> to <F5= will force the ‘Select on period’ criterion to YES.
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6.45 REFORMAT FACILITY (Cont.)

MODIFY CHANNELS PAGE

Operation of <F3> in the 'Selection Criteria’ page calls the ‘Modify channel number’ page depicted below. This
allows a single channel, ora group of contiguous channels to chosen for manipulation.

CHESSELL ARCHIVE FILE REFORMATTER VN.N

MODIFY CHANNEL NUMBER

{F1l} Select on numker : YES

{(F2) From number : NNN
(F3}) To number 1 MMM
ESC TO RETURN HH:MM: 55

Operation of <F1> allows the Selact on number to be toggled on/off. When off (NO), then all channels are
included in the selection process. When on (YES) <F2> and <F3> are used to enter the range of channels to be
included.

Operation of <F2> causes the 'From number’ field to clear, allowing entry of the number of tha first channel in
the group. If no entry is made, then the 'From number' will default to the lowest in the file.

Operation of the <F3> key causes the ‘To number' field to clear, alfowing entry of the number of the last channel
in the group. [f anly one channe! is to be included, then this ‘To’ number must be the same as the 'From’
number, I no entry is made, then the "To number’ will default to the highest in the file.

Notes...

1. The "To number' must be greater than or equal to the 'From number’.

2.  Operation of gither <F2> or <F3> forces the ‘Select on number criterion to YES
Operation of <ESC> causes a return to the ‘Selection criteria’ page.
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6.4.5 REFORMAT PAGES (Cont.)

MODIFY CHANNEL TYPE PAGE

Oparation of <F4> in the 'Selection criteria’ page calls the ‘Modify Channel Type’ page dapicted below. The
page allows the selection of data from one or more a particular types of channel o be made, so that the
salaction can be made just for relay output channels for example.

(F1)
(F2)
(F3)
(F4)
(F5)
(F6)
{F7)
{F8)

MODIFY CHANNEL TYPE

Analogue input
Totaliser
Counter
Descriptor String
Digital input
Digital ocutput
knalogue output
Instrument alarm

ESC TC RETURN

{1}
(T}
{C}
(s)
(D}
(R}
{C)
(A}

CHESSELL ARCHIVE FILE REFORMATTER VN.N

: YES

HH:MM:S8

Oparation of keys «<F1> to <F8> allows the selection of the types of channel to ba included in the output file as

follows:

F1  Includes all analogue input channel data
F2 Totaliser - not currently available

F3  Counter - not currently available

F4  Text strings are to be included

F5 Includes all digital inputs

F& Includes all digital outputs

F7 Includes all analogue output channel data
F8 Includes System alarm data.

Operation of the <ESC> key causes a return to the *Selection criteria’ page.

HA240268
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SECTION 7 REFERENCE

This section contains tabular data to allow quick reference to be made to configuration and operation data, The
tables are as follows:

1. Re-direction block channel allocations {to be filled in by the operator as requirad).
2. Channel to rack slot cross-listing.
3. Maths pack argument table entries.
4. Archiving option selection criteria
HA240268
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4001 1D 0 4001 1D 1 4001 1D 2 40011D 3
4001 4500 4001 4500 4001 4500 4001 4500
Channel | Channel Channe! | Channel Channe! | Channel Channel | Channel
01 01 01 01
02 02 02 02
03 03 03 03
04 04 04 04
05 05 05 05
06 086 06 06
07 07 07 07 -
08 08 08 08
09 08 09 09
10 10 10 10
11 11 11 11
12 12 12 12
13 13 13 13
14 14 14 14
15 15 15 15
16 16 16 16
17 17 17 17
18 18 18 18
19 19 19 | 19
20 20 20 20
21 | 21 21 21
22 22 22 22
23 23 23 23
24 24 24 24
25 25 25 25
26 26 26 26
27 27 27 27
28 28 28 28
29 29 29 29
30 30 30 30

Table 7.1 Re-direction block channe! allocations
Sheet1: ID010 D3
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4001 1D 4 4001 1ID 5 4001 ID 6 4001 1D 7
4001 4500 4001 4500 4001 4500 4001 4500
Channel | Channel Channel |Channel Channel | Channel Channel | Channel
01 01 01 01
02 02 02 02
03 03 03 03
04 04 04 04
05 05 05 05
06 06 06 06
07 07 07 07
08 08 08 08 .
09 09 09 09
10 10 10 10
11 11 11 11
12 12 12 12
13 13 13 13
14 14 14 14
15 15 15 15
16 16 16 16
17 17 17 17
18 18 18 18
19 19 19 19
20 20 20 20
21 21 21 21
22 T feaz 22 22
23 23 23 23
24 24 24 24
25 25 25 25
26 26 26 26
27 27 27 27
28 28 28 28
29 29 29 28
30 30 30 30

Table 7.1 Re-direction block channel allocations
Sheet2: ID4t0ID7
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Page7-4

Channel Channel Location | Block Channel Channe! Location | Block
Numbers Rack Siot | N¢ Numbers Rack Slot | N2
11015 Master 1 1 526 to 540 Expansion 3 1 36
16 to 30 Master 2 2 541 to 555 Expansion 3 2 | 37
311045 Master 3 3 556 to 570 Expansion 3 3 (38
4610 60 Master 4 4 571 t0 585 Expansion 3 4 |39
611075 Master 5 5 586 to 600 Expansion 3 5 | 40
76 10 90 Master B 6 601 to 615 Expansion 3 6 | 4t
91t0 105 Master 7 7 616 to 630 Expansion 3 7 142
106 t0 120 Master 8 8 631 1o 645 Expansion 3 8 | 43
12110 135 Master 9 9 646 to 660 Expansion 3 9 | 44
136 to 150 Master 10 | 10 661 to 675 Expansion 3 10 | 45
15110 165 Master 11 | 11 676 to 690 Expansion 3 11 | 46
SBC Master 12 | N/A 691 to 705 Expansion 3 12 | 47
166 to 180 Expansion 1 1 12 706 to 720 Expansion 4 1 48
181 t0 195 Expansion 1 2 |13 721 10 735 Expansion 4 2 | 49
196 to 210 Expansion 1 3 14 736 to 750 Expansion 4 3 | 50
21110 225 Expansion 1 4 |15 751 to 765 Expansion 4 4 | 51
226 to 240 Expansion 1 5 116 766 1o 780 Expansion 4 5 | 52
241 to 255 Expansion 1 6 | 17 781 10 795 Expansion 4 6 | 53
256 1o 270 Expansion 1 7 | 18 796 to 810 Expansion 4 7 | 54
271 to 285 Expansian 1 8 | 19 811 {0 825 Expansion 4 8 | 88
286 o 300 Expansion 1 9 {20 826 to 840 Expansion 4 9 | 56
301 to 315 Expansion 1 10 | 21 841 to 855 Expansion 4 10 | 57
31610330 | Expansion1 11 | 22 856 10 870 Expansion4 | 11 | 58
331 to 345 Expansion 1 12 | 23 871 to 885 Expansion 4J 12 | 59
346 1o 360 Expansion 2 1 24
361 to 375 Expansion 2 2 |25
376 1o 390 Expansion 2 3 |26
391 to 405 Expansion 2 4 | 27
406 to 420 Expansion 2 5 {28
421 to 435 Expansion 2 6 | 29
436 to 450 Expansion 2 7 | 3¢
451 1o 465 Expansion 2 8 | A
486 to 480 Expansion 2 9 |32
481 10 495 Expansion 2 10 | 33
49610 510 Expansion 2 11 | 34
51110525 Expansion 2 12 | 35
Table 7.2 Channel to rack-sloi cross listing
HA240268
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7.3 MATHS PACK ARGUMENT TABLE ENTRIES

HA240268
Issue5 QOct 90

FUNCTION EQUATION

Add Element 0 + Element 1

Subtract Element 0 - Element 1

Muttiply Element 0 x Element 1

Divide Element 0 + Element 1

Absolute ABS (Element 0)

Negate NEG (Element 0)

Integer INT (Element O}

Square root  (Element 0)

Square (Element 0)2

SINE SINE {Element 0 in radians)
COSINE COSINE (Element 0 in radians)
ARCTANGENT TAN (Element 0) (Result in radians)
Log Log, (Element 0)

Exponent e(Elemanl o)

OR Element 0 OR Element 1

Exclusive OR Element0 XOR Element 1

AND Element 0 AND Element 1

NOT NOT Element 0

GT Result 'high’ it Element 0 > Element 1
LT Result ‘high’ if Element 0 < Element 1

Result 'righ' if Element 0 = Element 1

The remaining maths functions do not have simple argumnent table
squations. Please see the descriptions in Section 6 for full detafls.

Table 7.3 Maths pack argument table entries
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7.4 ARCHIVING OPTION TABLES

Code

Source

Owm~NaddswWhy —

Time interval 1
Time intervai 2
Time interval 3
Time interval 4
Time interval 5
Time interval 6
Change
Channel alarm
Event

Instrument or maths pack alarm

Table 7.4a Archiving option block sources

Channel
type

Identifier

Qutput record

Identifier

Analogue input
Totaliser *
Counter *

Descriptor string
Digital input/output
Relay
Analogue output
Instrument alarm

POIDIOOLDOA—

Date
Time
Number
Type
Value
Health
Alarm status
Units
Descriptor

NP IT<<0O0-H0

* Not currently available

Tahle 7.4b Archiving option
Channel type identifiers

Section 7
Page7-6

Table 7.4c Archiving option
Output record type identifiers
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Section
A
Al
Al.2
A1.3
Al.d
Als
A2.1

A2.2

Figure

Al15
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ANNEX A PC SOFTWARE INSTALLATION

A1 TERMINAL EMULATION SOFTWARE

A1.1 INTRODUCTION

This saction describes the installation of terminal emulation softwars in an |1BM PC or compatible computer, for
the purposes of storing and re-calling system configurations to and from for example, floppy discs. Twe
versions of the software packaging are available from the 4500 System manufacturer, viz: 51/4 inch and 31/2
inch floppy disc{ette)s.

The software package can be installed on most personal computers which run PC/MS-DOS (version 3.0 or
greater). Because of the complexity of the software contained in the terminal emulation package, it is recom-
mended that ‘terminate and stay resident’ (TSR) type software is avoided, in particular if it has a
communications capability associated with it.

HARDWARE REQUIREMENTS

1. A minimum of 512 kBytes of RAM is required, (640 kB preferred.)
2.  Two disc drives, either both floppy-disc drives, or one floppy and one hard-disc drive.
3.  An RS232-C Serial Communication link configured either as COM1 or COM 2.

A1.2 INSTALLATION PROCEDURE

The following instructions assume a warking knowledge of the DOS system. If such is not the case, then
reference to the relevant section of the manual supplied with the computer, should be made as required.

1.  Use the ‘diskcopy’ facility supplied with DOS to make a copy of the terminal emulation software.  Siore
the master disc in a safe place, and use the master copy as a work disc. The disc type required is
Double-sided, Double-Density for either size of disc.

Note...
The master disc is write protected. The master copy disc must not be write protected, or it will not work
correctly.

2. If the software is to be instalied on a PC with twin floppy disc drives, a second disc shouvld now be

formatted with the DOS format command, using the /s (systerm) switch. (If the /s switch is not used, the
software will fail to operate correctly when installed).

[f a hard disc is to be used, this formatting is not required, provided that the hard disc installation itself is
complete.

3.  The master copy disc should now be placed info disc drive 'a;’ and for twin floppy disc drive PCs, the DOS
formatted disc should be placed into drive b,

4.  The PC should be logged into drive a:  (Type 'a:<RETURN>"), and the operator should enter the root
directory of drive ‘a’ (Typse 'cd<SPACE>\<RETURN>").

(Continued)

Annex A HA240268
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A1.2 TERMINAL EMULATION iNSTALLATION (Cont.)
5. Installation of the software will now start after the following command is typed in:-
i4500<SPACE> 5:<SPACE>d:<SPACE>n<RETURN>

Where s is the drive holding the copy disc; d is the drive on which the software is to be installed; n is the
communications port (COM 1 or COM 2) of the PC to be used.

Note...
The drive letters and communications part number must be in lower case letters (i.e. not capitais).

If this Is a firsi-lime installation, then the software installation cantinuas until it is complete. If the installation has
been done befare, the following message appears:

*k* WARNING **** 4500 Directory already exists on drive n:
OK to Qverwrite (Y/N) 2

if ‘N is entered, the new installation will be aborted. If 'Y is entered, the installation will continue, over-writing
tha previous Installation files.” Any previously existing configuration files will remain untouched,

A1.3 OPERATION

The DOS 'dir' command shouid be used 1o sea if there is a file called ‘config.sys’ in the root directory of the boot
disc (either the hard disc or the floppy disc in drive a:).

If such afile exists, it should be modified to include the following:-

FILES=20
BUFFERS=40

unlass it already contains values greater than these.

If the file does not exist, then it is necessary to create it, using either the text editing facility of the PC, or the
‘config.new’ fila on the master copy disc. In the latter case, the ‘config.new’ file should be copied to the boot
disc, and renamed config.sys.

Once the ‘config.sys' file is in a suitable state, the computer should be re-booted, and the package can then be
enterad by typing:-

ted500<RETURN>'

This will result in the off-line configuration editing facilities associated with tha 4500 system becoming available at
the PC. Forfull details of the operation of these facilities, refer to Section 4 of this Manual.

Note...

Should an errar message appear, after an attempt to run the sottware, which indicates that the program has run
out of 'environment space’, the environment space can be increased 1o 3000 Bytes by adding the line below to
the ‘config.sys’ file using a text editor. The PC will then have to be re-booted before a further attempt at running
the software is attempted.

SHELL=COMMAND.COM /E:3000 /P

HA240268 Annex A
Issue 5 Oct 80 Page A-3



4500 INSTALLATION AND OPERATION MANUAL

A1.4 SUPERVISORY SOFTWARE PACKAGE (ESP)

Users of the ESP, have a file called 'menu.dat’ provided with the installed software. If this file is copied to the
current ESP directory, then the terminal emulation program can be accessed directly from the ESP main
enginsering menu, if the ESP communications link is connected to the COMMS 1 port at the rear of the 4500
master unit.

When using this configuration, parity should ba set to ‘NONE' at both the 4500 and the ESP.

A1.5 DIRECTORY STRUCTURE

The terminal emulator software package uses a standard communications package called ‘Procomm Pilus'. This
is installed, together with Procomm Plus script files in the directory '4500". The figure below shows the directory
tree structure as installed.

ROOT
I
4500
[ |
PORLUS DATA
4500 CMD

Figure A1.5 Directory structure

Configuration files are stored to and recalled from the DATA directory. If the DATA directory does not exist (ie.
the data is held on a disc which does not contain the terminal emulation softwarae), then the configuration data is
saved to the clmrently logged directory. As long as this is done consistently, the software will recall the file from
its corract location

Annex A HA240268
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A2

ARCHIVE FILE REFORMATTER SOFTWARE INSTALLATION

A2.1 INTRODUCTION

This s

ection describes the installation of archive reformatting software in an IBM® PC or compatible computer,

for the purposes of farmatting 4500 channel data into a form suitable for use with PC spreadsheet programmaes.

The s

oftware package can be installed on mest personal computers which run PC/MS-DOS ({version 2.0 or

greaier). If reconfiguration is to take place, using the menu pages (see seclion 6.4.5)then the standard screen

driver

ANSLSYS must be configured in the system.

HARDWARE REQUIREMENTS

2.

A minimum of 256 kBytes of RAM is required.
Two disc drives, either both floppy-disc drives, or one floppy and cne hard-disc drive.

A2.2 INSTALLATION PROCEDURE

The following instructions assume a working knowledge of the DOS system.  If such is not the case, then

reference 1o the relevant section of the manual supplied with the computer, should be made as required.

1.  Use the ‘diskcopy’ facility supplied with DOS 1o make a copy of the archive reformatting softwars.  Store
the master disc in a safe place, and use the master copy as a work disc.

Note...

The master disc is write protected. The masler copy disc must not be write protected, or it will not work
correctly,

2. If the sofiware is to be installed on a PC with twin floppy disc drives, 2 second disc should now be
formatted with the DOS format command. [f a hard disc is to be used, this formatting is not required,
provided that the hard disc installation itself is complete.

3. The master copy disc should now be placed into disc drive ‘a:" and tor twin floppy disc drive PCs, the DOS
formatted disc should be placed into drive ‘b:'.

4. The PC should be logged intc drive a:  (Type 'a:<RETURN>’), and the operator should enter the root
directory of drive 'a’ {Type 'cd«SPACE=\<RETURN>").

5. Installation of the software will start after the following command is typed in:-

ireform<SPACE>s:<SPACE>d:<SPACE>n<SPACE>b<RETURN>
Whers s is the drive holding the copy disc; d is the drive on which the software is to be installed. n is the
language to be used (& = English, f = French, d = German, i = ltalian) and b is the date format {a =
American (month before day); e = European (day before month)). All letters must be in lower case (i.e.
net capitals).

HAZ240268 Annex A
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A2.2 INSTALLATION procedure (Cont.)

if this is a first-time installation, then the softwars installation continues on the disc in drive 'd’ until it is complete,
generating status messages as follows:

****GCenerating directory structure on drive %N
Date format selected is DD/MM/YY
Installing....... Please wait
Installing....... Please wait
Installation of reform software complete
If the installation has been done before, the following message appears:
*%%% ERROR **** REFCRM directory already exists on drive %d
0K to Overwrite (Y/N} ?
If 'N'is entered, the new installation wifl be aborted. If *Y" is entered, the instalfation will continue, ~over-writing

the previous Installation files. Any previously existing conflguration files will remain untouched,

The DOS ‘dir command should be used to ensure that a file called ‘reform.exe’ exists in the reform directory of
the disc on which the software was Installed,

OTHER ERROR MESSAGES
Other error messages which can appear at installation are as follows:
*x%* ERROR **** remove or rename %d:REFORM.TMP then run IREFORM again

***%% ERROR **** unahle to write to drive %d
*** Bhorting Installation **%*

Note...
REFCRM.TMP is a temporary file created to test if the disc is write protected. [f the file already exists, the
installation will abort rather than overwrite an existing file.
**%xx ERROR **** You must select key E(e),F(f),D(d}, I{i)
Installatien aborting
The user has attempted to give an invalid language character during instalfation. The sofiware must be
re-installed using a valid entry.
Annex A HA240268
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Aalarmindicqlor . . . o e e 3-11,4-50
YV oalam Indicalor . . . . oo 3-11,4-50
Lalamindicator. . . . . o e e e e e 3-11,4-50
Talarmindicator. . . . . . . . . e e e e e e e e 3-11,4-50
Voaalam indicalor . . . . . L e e e e e e e e e e e e e 3-11,4-50
Aalarmmindicalor . . . . L e e e e e e e e e e e e 3-11,4-50
Talamindicator . . . . . e 3-11,4-50
B ostatus INdicator . . . . . L e e e e e e e e 3-12
IMeasured vallue . . . . . . . . . . e e e e e e e e e e e e e e e 3-1
NE-Meastred value . . . . . . L L . e e e e e e e e e e e e e e e e e 3-11, 4-31
<BNGMeasuredvallue . . . . . . . . o e e e e e e e e e e 3-11, 4-30
> BANG Measured valle . . . . . . . e e e e e e e e e e e e e e e e e 3-11
PRI Measured Valle . . . . . e e e e e e e e e e e e e e e e 3-11,4-30
BREY e e 3-4,3-54-12,4-13
2-channeldisplay . . . . . . L e e e 3-10
4-channeldisplay ., ....... R 3-12

4/ 8 channel Relay output board, See /O Boards
6-channel dc (analogue} input board. See VO boards
6-channal RTD input board, See /O Boards
8-channel analogue output board. See VO Boards
<RANGMeasured value . . . . . . . . e e e e e e e e e e e e e e e e e e 2-141,4-30
15 channel digital I/O board. See A0 Boards

15 channel isolated anatogue input board. See MO Boards; Plug-in module specification

15-channel non-isolated analogue input board. See /0 Boards

4001 ASCI| protocol. See also Communications

Salection
L0 £ T P 4-80
L3 = 4-46
4001 recorder
Configuration for distributed recording. . . . . . . . . L L L e e 6-45
Connechion o 4500, . . . . . . . . i e e e e e e e e e e e e e e e 2-28
4500
Connection 1o 40071 TECOMdEr. . . . . . . . . e e e e e e e e e e e e e 2-26
Connectiontodisc-drive Unit. . . . . . . . . . L e e e e e e e e e 2-27
Connectionto ESP . . . . . . L e e e e e e e e 2-27
Comnectionto IBMB® PC. . . . . . . 2-27
451X DISK protocol
Selection
Off-line . . . e e e e e e 4-80,6-72
L = 4-48
A
Astatus Indicator . . . . L L e e e e e e e e 3-11
ABS Maths pack function . . . . . . . L e e 6-15
Absolute alamms © . . . e e e e e e e e e e e e 4-49
Access level password
On-ine configuration . . . . . . . . .. e e e e e e 4-24
Accesslevels . . . ... ... ... . ... 4-15,4-2110 4 -24, 4 -84, See alsc Passwords; Parameter accass
Accuracy. See /O boards specifications
Acquisition inhibit. See Cenfiguration, On-line, Channels
Aclive deinputmodule schematic. . . . . . . . .. L e e 1-10
Active dooutput module schematic.. . . . . . . . L e e e e e e e e 1-11
ADD Maths pack function . . . . . L L e e e e e e e e 6-15

Alarm configuration. See Configuration, On-line, Alarms, Configuration, Off-line, Alarms
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fndex (Cont.)

A {Cont.)
Alarm fypes
Absolute high, Absolute low
Off-line canfiguration . . . . . . . . L L e e e e e e e e e e 4.88
On-ling configuralion . . . . . . . . L e e e e e e e e e 4-53
OVBIVIEW . . o o o it e e e e e e e e e e e e e e e e e e e e 4-49
Deviation
Off-lineconfiguration . . . . . . . L . e e e e e e e e e e e e 4-88
On-line configuralion . . . . . . . . . . e e e e e e e e e e e e e e 4-54
OVBIVIEW . . . . o e e e e e e e e e e e e e e e e e e e e 4 -49
Digita
Off-fine configuration . . . . . . . . . . e e e e e e e e 4-73
On-lineconfiguration . . . . . . L . L e e e e e e e e e e e e e 4-57
OVBIVIEW . . . . . e e e e e e e e e e e e e e e e e 4-50
Rate-of-change
Offline conflguration . . . . . . . . . e e e e e e e e e e e e e e e 4 -88
On-line configuration . . . . . . . . L L e e e e e e e e e e e e e e e e 4-586
OVBIVIEW . . . . . L e e e e e e e e e e e e e e e e e e e e e -...4-580
Alarms
ABSOIUIE . . L L L e e e e e e e e e e e e e e e e e 4-49
Acknowledgement . . . . . L e e e e e e e e e e e e e 3-9,3-12,3-15
Daviation . . . . L e e e e e e e e e e e e e e e e e e e 4-49
Digital, . . . . e e e e e e e e e e e e e e e e e e e e 4-50
Display INdicators . . . . . L e e e e e e e e e e e e e e e e 3-11,4-580
Global
VO Off-line canfiguration . . . . . . . . . . e e e e e e e e e e e 4-78
OVEIVIEW . . . . . o e e e e e e e e e e e e e e e e e e e e e e 4 -48
History display . . . . . . . o o e e e e e e e e e e e e e e e e 3-12
HYSIBrESIS | . . o . e e e e e e e e e e e e e e e e e 4-49
Maths pack
AcKnoWledge . . . . e e e e e e e e e e e e e e e e e e 3-15
Qutputchannsel . . . . . . e e e e e e e e e e 4-20,4-21
StatusindiCalor . . . . . L L e e e e e e e e e 3-1
Messages
Atthe Operatorinlerface . . . . . . . . . . . i e e e e e e e e e e e e 4-48
Off-lins configuration . . . . . . . . L L e e e e e e e e e e e e 4-869
O PHNIET . . L e  e  e e e e ee e  eeee 4 -51
On-lineconfiguration . . . . . . . . L L e e e e e e e e e e 4 -53
Outputlogic. . . . . . . . e e e e e e e e e e e 4-48
I EIVIEW . . L . L o it e e e e e e e e e e e e e e e e e e e e e 1-3
Rate-of-change. . . . . e e e e e e e e e e e e e e e e e e e e e 4 -50
Summary display. . . . . L e e e e e e e 3-12
System
Messages. . . . . . . e e e 3-16
Outputehannels. . . . . . . L . L e e e e e e e e e e e e e 4.20,4-21
Statusindicator . . . . . L. L e e e e e e 3-11
Alarms descriptors. See also Alarms, Messages
Analogueinput change . . . . . . . . . e e e e e e e e e 4-32
Analogue redirection
Offlineconfiguration . . . . . . . . . e e e e e e e e e e e 4-67
On-ine configuration . . . . . L . L e e e e e e e e e 4-34
AND Maths packfunction . . . . . L . o L e e e e 6-17
Archive reformatting software
Installation . . . . . . e e e e A-5A-8
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Archiving . .. ... L 6 -55-6 - 63,6 -65-6 - 76, 6 - 78-6 - B1 See also Aeformatier facility

L a1 = 11
Batch number

ALt IMCrement . . . . . e e e e e e e e e e e e e e 6-67,6-

Configuration

L0 4-78,6-71
On-line . . . e e e e e e e e 3-14,6-67

Byles frBB. . L . . e e e e e e e e e e e e
Configuration

Of-line . . . . e e e e e e e e e e 4-67,4-71104-78,6-71,6-72
On-line . . . L e e e e e e 4-19,4-35 6-66106-70
eS0T . . . . . . o . e e e e e e e e e e e e e e e e e e e e e 3-14,6-69
AV, . . . . i e e e e e e e e e e e e e e 3-14,6-69

Data format

Discarchive. . . . . . e e e e e e e e e e e e e e e e e e e 6-80,6-81

Reformatteroutput . . . . . . . L e e e e e e e e e e e e e
Disc

L0 3= T T T e T

Fomatling. . . . . o v o o e e e e e e e e e e e e e e e e e e e

Handling precaltions . . . . . . . . . . . i e e e e e e e e e e e e e e e e e

L 2=

Wl ProteCtion . . . . . . . L e e e e e e e e e e e e e e e .
Disc dnve

Connectionto 4500 . . . . . . . . L e e e e e e e e e e e e e e

Directory listing . . . . . . . . . . . e e e e e e e e 3-14,6-

Frontpanel controls. . . . . . . L . L e e e e e e e e e e e e

Installaion. . . . . . . . e e e e e e e e e e e e e e 6-58,6-59
SetUpswitlthes . . . . . . . . . e e e e e e e e e e e e e 6-60,6-61

T 5=t = 1= T

Systemalarms . . . L . . L e e e e e e e e e e e e e
Disc drive unit

Installation. . . . . . . . L e e e e e e e e e e e e e e e e e e e e
Editname softkey . . .« . . . . L e e e e e
Filshandling . . . . . . . . e e e e e e e e e e e e e e
Logging control

ExtEmal . . . . . . e e e e e e e e e e e e e e e e e e e e

Itermal . . . e e e e e e e e e e e e e

Lloggingenable. . . . . . . . . e e 4-19,4-35,6-65
Logginginterval . . . . . . . . e e e e e e e e e 4-19,4-35,6-656-66

Ondineconfiguration . . . . . . . . . L e e e 6-621t06-66

Operation. . , . . .. e e e e e e e e e e e e e e e e e e e e e e e e e
OVBIVIBW . . . o o ottt e e e e e e e e e e e e e e e e e e e

Reformatfacility . . - . . . . e e e e e e e 6-731t078-6-81

Reformat from DOS command ine . . . . . . . . L e e e e e e e e e e e

Reformal menu pages . . . . . . . . . e e e e e e e e e e e e 6-73106-79
Reformatting @mor MeSSages . . . . . . & v o it e it e e e e e e e e e e e e e 6-82,6-83

Tapedive UNIts . . . . . . o i e e e e e e e e e e e
Archiving option
Of-ine configuration . . . . . . . L L e e e e e e e e e
ARCTAN Maths pack fUnclion. . . . . . . . . L . e e e e e e e e e e e e e
Attenuater. See Plug-in moedule specification
Auiliany PO, . . . . L e e e e e
Baudrala. . . . . . . e e e e e e e
Communications parameters. . . . . . . . . . i e e e e e e e
Parity SBHING . . . . o . e e e e e e e
SR bItS . . L e e e e e e e
XONXOFF handshake. . . . . . . . . . e e e e e
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Balch number, See Archiving
Baudrate . . L e e e e e e e e e e e e e e 2-29,4-47,4-80,4-84
Bl G e e e e e e e ..5-86
Beep. See Keyboard, Boep
Bell status INdICaIOr . . . . . o o e e e e e e e e e e e e e e e e e e e e e e e 3-12
Biasingof Senal Linkcable . . . .. . . . .. e e 2-30

Block switching. See Distributed recording
Blocks. See Channel blocks; Distributed recording; ESP, Intarfacing using MODBUS RTU
Buzzer. See Keyboard, Boap

(o]
Cable spodifications. See Wiring, Serial fink
Calibration of analogueinputchannels . . . . . . . .. .. L e o 4-37,4-58A, 4-588B
0 5-6
Change PerCeMtage . . . . . . . i e e e e e e e e e e e e e e e e e e e e e 4-32
Channel blocks . . . . . L L e e e e e e 7-4
Forofi-line configuralion . . . . . . . . . . o i e e e e e e e e e e e e e e e e 4-61
Channel
Calbration . . . . . . . . e e e e e e e e 4-37,4-5BA, 4-58B
Configuration. , . . . . . . e e e e e e e e e e e e e e e e e e e e 4-25104-45
Descriptor
Of-line cONfiGUFAoN . . . . . . . . . i e 4-85
On-ineconfiguration . . . . . . . L . e e e e e e e e e e e e e e e 4-38
Freeze. See Hold
L 3 =T L= Y= 4-33,4-36,4-39
] =TT T 5-8
CJC
Off-lingconfiguration . . . . . . . . . . e e e e e e e e e e e e e e e 4-84
On-lineconfiguration . . . . . . . . . . L e e e e e e e e e e e e e e e e e e 4-28
Specification. See VO Boards, Speciffcations . . . . . . . .. e e i e 1-5
CJG spacification. See /O boards, Specifications
Clear key
Uso of . . L . e e e e e e e e e 4-12,4-13
(T 3 1 - T o 2-22
COMMS 2POM & . . . o o et it e e e e e e e e e e e e e e e e e e e 2-22
Comms pors 1and 2 . . . . . ot e e e e e e e e e e e e e e e e e e e e e e e 2-252-26,2-30
Off-ine configuration . .. . . . . . L . e e e e e e e e e e e e e e e e 4-80
On-lineconfiguration . . . . . . . . . e e e e e e e e e e e e e e e e e e 4-46
Commurnications. See also Master unit, Expansion unit
Configuration. See Configuration, On(Off)-line, Communications. . . . . . . . . ... .. . ... ..... 4-46 4-47
Blectrical standands . . . . . . . . . . i e e e e e e e e e e e e 5-3
Patchpanel INKs . . . . . . . . . e e e e e e e e e e e e e e 2-22
Port configuration
Of-iE . . . e e e e e e e e e e e 4-80
1 4-46
Protocol selection
L T 4-80
Om-line . . e e e e e e e e e e e 4-46
Signal definition . . . . . L e e e e e e e 2-25
Wining. SeeWidng, Seriallink. . . . . . . . L. e e e e e 2-26
Compressability faclor. . . . . . L e e e e e e e e e e e 6-37
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Configuration
L8 1 T 4-591t04-90
Access IBVEIS . . . . L e e e e e e e e e e e e e 4-84
AlamS. . . . . e e e e e e e e e e e e e e e e 4-684t04-77
Archiving . . . . e e e e e e e e e e e 4-867, 4-T1104-78,6-71,6-72
Channels . . . . e e e e e e e e e e e e e 4-64104-77
ComMURIGAHONS . . . . . . . o e e e e e e e e e e e e e e e e e e e 4-80
Copychannelfacility . . . . . . . . . . . L o e e 4-61
Distributed recording . . . . . . . . L e e e e e e e e e e e e e 4-836-47
Gettingstarted . . . . . . L e e e e e e e e e e e e e 4-59
Howto finish . . . . . . . e e e e e e e e 4-860,4-90
MainconfigUralion mMenu . . . . . . . . . . o i i e e e e e e e e e e e e e 4-80
Maths pack . . . . . . . e e e e e e e e e e e e e e e e e e 4-83,6-39t06-41
Prnting . . . . . e e e e e e e e e 4-50,4-84,4-85
Rack hardware . . . . . . . e e e e e e e e e e e e e e e e e e e 4-62 4-863
Recorderredirection . . . . . . . . . e e e e e e e e e e e e e e <....4-83
REpor ganeralor . . . . . . . . e e e e e e e e e e e e e e 4-81,4-82
Save/Recall . . . . . . e e e e e e e e e e e e e e e e e e e e e e e e e e 4-886
£ L= £ N 4-78,4-79,6-71
TeChnigUE. . . . . o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e 4-61
Cn-line
Y =T 5 - N 4-48t04-57
Archiving . . . . . . L e e e e e e e e e 4-19,4-35,6-62t06-70
Channel. . . . . . . e e e e e e e e e e e e e e e e e e e e e e e e 4-254-45
CommuniCatiONS . . . . . . .t e e e e e e e e e e e e e e e e e e 4-45 4.47
Data enlY . . . L e e e e e e e e e e e e e e e e e e e 4-12
Date and time . . . . . . . e e e e e e e e e e e e 4 -58
Keyboard baep (Buzzer) . . . . . . . . . .. e e e e e e e e e e e e e 4-18
Mass SI0raHE . . . . . e e e e e e e e e e e e e e e e e e e e 4-356-66
Maths pack . . . . . L e e e e e e e e e e e 4-58,6-9to6-14
Rack hargware . . . . . . . e e e e e e 4-186
L 1= 1 4-14tod-24
L= = (OO 4-12
VW . . . . . o e e e e e e e e e e e e e e e e 4-5
CONMAX Maths pack function . . . . . . . . . . e e e e e e e 6-21
CONMIN Maths packfunction. . . . . . . . . . . . . e et e e e e e 6-21
Copychannel configuration . . . . . . . . . . . . e e e e e e e e e e 4 -61
COS Maths pack fUNCHON . . . . . L . o e e e e e e e 6-18
Current loop input. See also SIM signal wiring
Of-lineconfiguralion . . . . . . . . . L e e e e e e e e e e 4-64
On-lineconfiguration . . . . . . . . . . ... e e e 4-26
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D
Datapack . . . . e e e e e e e e 3-3,4-5
Date
Display . . . o e e e e e 4 -58
On-line eonfiguration . . . . . . L . . e e e e e e e e e e e e e e e e e e e 4.-58

Derived channel processing. See Malfis pack
Descriptor. See Units dascriptor, Channel descriptor; Alarms, Messages

Deviation alamms. . . . . .. e e e e e e e e e e e e e e e e e e e e 4-49
Digital alarms . . . . . e e e e e e e e e e e e e e e e e e e e e 4 -50
Directory ISHNG . . . . . o o ot s e e e e e e e e e e e e e e e e e e e e e e e 4-87
Disc. See also Archiving
ChaNgINg . . . . . e e e e e e e e e e e e e e e e e e e e e e 6-57
Formating . . . . . . o e e e e e e e e e e e e 6-57
Handling precautions. . . . . . . . . . e e e e e e e e e e e e e e e e &-56
T =T 6-57
Write protection. . . . . . . L L e e e e e e 6-57
Disc drive units. See also Archiving, Archiving
Connection to 4500, . . . . . . L L e e e e e e e e e e e e e e e e e e PE-E-T)
Frontpanel controls . . . . . . . . . . L e e e e e e e 6-60
INstallation . . . . . e e e e e e e e e e e e e e e 6-59
Set-upswitches . . . . . . L L e e e e e 6-60,6-61

Display. See Operator interface
Display freeze. See Hold
Display panel. See Operator interface

Display POr . . e e e e e e e e e e e e e e e e 2-22,2-28
Displays
2-channel and d-channel. . . . . . . . L L e e e e e e e e e e e e e 3-4
Alamm indiGators . . . . . L e e e e e e e e e e e e e e e e e 3-1
Configuration. . . . . . . . . L e e e e e e e e e e e 4-11
Measured value . . . . . . . e e e e e e e e e e e e e e e e e 3-4
Operatoraction. . . . . . . . . . . . e e e 3-9,3-10,3-13103-15,6-42
Seoftkey menu. . . . . . L e e e 3-4,3-9,3-13,3-14
Special symbols
<RANG. | . e e e e e e e e e e e e e e 3-11
SRANG . L L e e e e e e e e e e e e e e e 3-11
& o & 3-11
EmMPlY . . e e e e e e e e e e e e e e 3-11
SN . e e e e e e e e e e e e e e e e e e e e e 3-11
SUMIMANY . . . . . L e e e e e e e e e e e e e e e 3-4,3-10t03-12
Timeand date . . . . . . e e e e e e e e e e e e e 4-58
Distributed recording. . . . . . . . . .. e e e e e e e e 6-42106-48
4001 configuration
Chanmels . . . e e e e e e e e e e e e 6-46
Communicalions parameters . . . . . . . . . . o e e e e e e e e e 6-45
OVEIVIBW . . L . L L e e e e e e e e e e e e e 6-45
Prmted MesSages. - . . . . . . o i e e e e e e e e e e e e e 6-46
BlOIS. . . e e e e e e e e e e e e e 6-45
4500 Failure dBlection . . . . . . . . . e e e e e e e e e e e e e e e 6-47
Block redirection allocation table
DOt 3 . . . e e e e e e e e e e 7-2
D A0 D 7 . e e e e e e e 7-3
Blockswitching. . . . . . . . . . . e e e 3-13,4-20,6-421t06-44
Off-lineconfiguration . . . . . . .. . it e e e e e e e 4-83,6-47
On-lineconfiguration . . . . . . . . . . L e e e e e e e e e 6-44
OVerVIBW .« o o L L e e e e e e e e e 6-42
Remote function /O
Off-ine configuration . . . . . . . . . . . . e e e e e e e 6-48
On-ineconfiguration . . . . . . . . .. .. . e e 4-20,6-43
DIV Maths pack function. . . . . . . . . . . e e e e 6-15
Dongle. See ESP Hardiock module
Down-scale drive definiion . . . . . . . .. e 2-33

DPV. See Maths pack, Double precision vanables
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Estatus iNdICAtOr . . . . . . . ot e e e e e e e e e e e e e e e e e e e e 3-11,4-12
Editor. See Configuration, off fine
EEPROM o e e e e e e e 4-5
Electrical installation. See Installation, Electrical
Empty Measured value . . . . . . . . . .. e e e e e e e e 3-11
Enclosure
Panelmounting. . . . . . . . o e e e e e e e e e e e e e e e e e 2-2
Rack MOUNtNG . . . - . o o o e e e e e e e e e e e e e e e e e e e e e e e 2-2
Enguiry poll . . o e e e e e e e e 5-15
Enter key
Useof . .. e e e e SPPIE 4.-12
Environmental specificalion . . . . . L L L L e e e e e e e e e 1-12
EQUAL Maths pack funclion. . . . . . . . . . e e e e e e e e e 6-18
Error messages
Maths PacK . . . . . . L e e e e e e e e e e e e e e e e e e e 6-28
Maths pack run-time . . . . . . . . L. i e e e e i e e e s . B3-18
o = T o 3-3
Reformatteriacility . . . . . . . . . . o e e e e e e e e 6 -82
Systemalarm. . . . . . . L e e e e e e e e e 3-15,3-16
ESP
Accessto Terminal Emulation Software . . . . . . . . L. e e e e A-4
Connectianto 4500, . . . . . . . L e e e e e e e e e e e e e e e e e e e e e e e e e e e 2-27
Hardlock module . . . . . . . e e e e e e e e e e e e e e e e 2-27,5-30
Interfacing using MODBUS RTU. . . . . . . . . . e e e e e 5-40ta5-46
4500 Configuration . . . . . L L L e e e e e e e e e e 5-40
AdOressINg . . . . . L e e e e e e e e e e e e e e 5-41
Blockreads . . . . . . . . e e e e e e e e e e e e e e e e e 5-45
ESPConfiguration . . . . . . . e e e e e e e e e e e e 5-40
Numberformat . . . . . . . . e e e e e e 5-41
Sample Qales PagES . . . . . . e e e e e e e e e e e e e e e e e e e e 5-41t05-45
Bty UP gaIES. |, . . . i e e e e e e e e e e e e e e e e e 5-40
Interfacingusing TCS Binary. . . . . . . o . o o i e e e e e e e e 5-31t05-39
4500 configuration . . . . L L L e e e e e e e e e e e e e 5-30,5-31
ESP configuralion. . . . . . . . . . e e e e e e e e e e e e e 5-31
Hall-slotaddrasses . . . . . . . . . . . e e e e e e 5-32
Numberformats, . . . . . . . e e e e e e e e e e e e 5-35
Parameter Number . . . . . . . . . e e e e e e 5-33,5-34
Samplegates and Pages . . . . . . .. e e e e e e e e e e e e e 5-35105-39
SO UD gatES. . . . L . L e e e e e e e e e e e e e e e e 5-3
Protocols for 4500 . . . . . . L L e e e e e e e e e e e e e e e 5-30
Eurotherm Supervisory Package. See ESP
Exit from offline configuration. . . . . . L L L L e e e 4-60,4-90
EXP Maths pack function . . . . . . L e e e e e e e e e e e e e e e 6-17
Expansion rack. See Expansion unit
Expansion unit. See also Protocol translator
Addressing inks . . . . . L L e e e e e e e e 2-32
O slots
Off-ine configuration . . . . . . . L L e e e e e e e 4-62
On-ineconfiguration . . . . . . . . . . L e e e e e e e 4-18
Intarconnecting cable specificalions . . . . . . . . L L L e e e e 2-24
Interconnectionexamplas . . . . . . . .. L L e e e e e e 2-24
Patchpanel. . . . . . e e e e e 2-32
Serial COMMS POt . . . . . . . i i e e e e e e e e e e 2-22,2-23
Serial comms signal definitions . . . . . . L. L e e e e e e e 2-23
Terminationmodule . . . L . L L e e e e e e e e e 2-23
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FVALMaths packfunction . . . . . _ . . L e 6-26,6-33
Fail-safe seltings. See O boards, 6-channel de input board: /O boards, 15 channel isofated analogue input board

Filter

Applying Io an inpUL . . . . . L L L L e e e e e e e e e e 4-32,4-66
FILTER Maths pack function . . . . . . L . L i e e e e e e e e e e e e e e 6-24
Fourchanneldisplay. . . . . . . . o L L e e e e e e e e e 3-12
Fuses

PO BOards . . . . . L i e e e e e e e e e e e e e e e e e e e e e e e e 2-352-36

Mains iNpuUt. . . . . o e e e e e e e e e e 2-10

G
GAVE Mathspack funetion . . . . . . . . . L e 6-19,6-20
GEM BO DIOLOCOl. . . . . o s e e e e e e e e e e e e e e e e e e e e e e 5-47105-49

Global alarm. See Alarms
Gould Moedicon MODBUS protocol. See MODBUS RTU protocol

GT Maths pack function . . . . . . . L . e ~...6-18
H
Halarmindicator. . . . . . . . . e e e e e e e e e e e e e e e e e e e e e e e e e e 3-11,4-50
Hstatus indicator . . . . . . .. L e e e e e e e e e e 3-11
Handshake. See Auxiliary port XON/XOFF handshake; XON/XOFF handshake
Hold
Channel nUMbBEIS . . . . L e e e e e e e e e e e e e e e e e e e e e 3-9
SIS INGICAtOr. . . . . . . . L e e e e e e e e e e e e e e e e e e -1
Host comms ports
Commsports 1and 2 . . . . . L . e e e e e e e e e 2-25
Humidity
System operating and SIOragB MANGES . . . . . . . v o v v v e e e e e e e e e e e e e e e e e e 1-12
Hysteresis on alarm setpoints . . . . L . . . o . e e e e e e e e e e e e e e 4-49
|
Istatus indicalor . . . . o L e e e e e e e e e e e e e e -1
|/O boards
15-channel digital input/ output
Fuse links . . . . . . e e e e e e e e e e 2-35
Off-ingconfiguration . . . . . . . . e e e e e e e e e e e 4-72
On-line configUration . . . . . . . . . . . e e e e e e e e e e e e e e 4-41,4-42
SIMeonfiguration . . . . . L L e e e e e e e e e e e e e e e e 2-14
SIMplug-inmodules . . . . L L L L e e e e e e 1-9,1-10,2-14
SIMWINNG. . . . e e e e e e e e e e e e, 2-21
15-channel isolated analogue input
Fail-safe setlings . . . . . . . . .. . . . e e e e 2-34
FUSB INKS . . . L e e e e e e e e e e e 2-36
Off-line configuration . . . . . . . . e e e e e e e e e e e e e e e e 4-64
On-lineconfiguration . . . . . . .. . . .. e e e e 4-25
SIMconfiguration . . . . . . L L e e e e e e e e e e e e 2-16
SiMplug-inmodules . . ... L L L L e 1-9,2-16
SIMWINNG. . . . e e e e e e e e e 2-18
4/ 8 Channel relay output
Offineconfiguration . . . . . . . . . . e e e e e e e e 4-72
On-line configuration . . . . . . _ . . . .. .. e e e e e e 4-41,4-42
SIMWIRRG. . . . e e e e e e e e e e e 2-20
6-channel d¢ {analogue) input
Fail-safe 5BHINGS . . . . . . . . . e e e e e e e e 2-33
Ofi-ine configuration . . . . . . . . . . e e 4 -84
On-lineconfiguration . . . . . . . . L e e e e e e 4-25
SIMeonfiguration . . . . .. L L L e e e e e e e e 2-15
SIMWINNG. . . L L L e e e e e e e e e e e e e e 2-18
Index HA240268
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/O boards (Cont.)
6-channel ATD input

Off-line configuration . . . . . . . . . L . e e e e e 4-64
On-lineconfiguration . . . . . . . . .. e e e e e e e e 4-25
SIMconfiguration . . . . . . L e e e e e e e e e 2-13
SIMWIANG. . . . . e e e e e e e 2-18,2-19
8-channel analogue output
FUSBIINKS . . . . . o s e e e e e e e e e e e e e e e e e e e e e e e e 2-35
Off-line configuration . . . . . . . . .. e e e e e e e e 4-70,4-71
On-lineconfiguration . . . . . . . . o e e e e e e e e e e e e e e 4-38tcd-40
SIMconfiguration . . . . . . . L e e e e e e 2-17
SIMWINNG. . . . e e e e e e e e e e e e e e e e 2-21
Pseudo analogue input
Offtlineconfiguration . . . . . . . . . o e e e e e e e e 4-75
On-ineconfiguralion . . . . . . . . L e e e e e e e e e e e e 4-43
OVBIVIBW . . . o o o o it e e e e e e e e e e e e e e e e e e e e 6-6
Pseudo analogue output
Off-line configuration . . . . . . L L . e e e e e e e e e e e e 4-76
On-ineconfiguration . . . . . . . . . . e e e e e e e i e e e .. 444
VBTV BW . . . . e e e e e e e e e e e e e e e e e e e 6-6
Pssudo digital input/ output
Oft-ine configuralion . . . . . . . . L e e e e e e e e e e e e e e e e 4-77
Onlineconfiguration . . . . . . . . .. L e e e e e 4-45
OVEIVIBW . . . . . L L L e e e e e e e e e e e e e e e e e e e e e e 6-6
SIM plug-in modules specification
15channel digitalinput/ outputboard. . . . . . . ... L. L Lo e 1-9,1-10
15-channel isclated analogue inputbeard . . . . . . . . . . L L e 1-9
Specification
15channel digital KO board. . . . . . . . e e e e e e e e e e e e e e e e e e e 1-7
15channelisolated analoguie Input. |, . . . . . L L L e e e e e 1-86
15channel non-isolated analogue input . . . . . L L L L L e e e e e e 1-8
6 channel dc (analoegue)input . . . . . . . L . L L e e e e e e e e e e 1-5
Behannel RTD INpUL . . . . ot e e e e e e e e e e e e e e e e e e 1-7
Bchannelanalogue oUtput . . . . . . . . L L e e e e e e e e e e 1-8
Relayoutputboard . . . . . . . . e e e e e e e e e e e e 1-8
Up/downscale drive . . . . . . . e e e e e e e e e e e e e e e 2-33,2-34
WO ecapability. . . . . . e e e e e e e 1-4

11O modules. See I/O boards
/O slots. See also Specification

Channelallocalion . . . . . . . . . . e e e e e e e e e e e e 4-26
Channelcross referance listing . . . . . . . . o o i o e e e e e e e e e 7-4
Numberperenclosura . . . . . . . o . L e e e 1-4,4-16,4-862
Off-lingconfiguralion . . . . . . . o . 0 e e e e e e e e e e e 4-62,4-863
On-lineconfiguration . . . . . . L L L e e e e e e e e e e e 4-17
BM® PC '
Connectiontod500. . . . . . . . L L e e e e e e e e e e e e e e e 2-27
Foroffine configuration . . . . . . . . . L e e e e e e e e e e e 4-86
1BM® PS/2. See 1BM® PC
IMalisation . . . . L e e e e e e e e e e 3-3
INitialisalion MESSAGE . . . . - 4 v i i e e e e e e e e e e e e e e e e e e e e e a-3
nitialising configuration . . . . . . L L L e e e e e 4-88
] 5-4

Input signal wiring. See SIM wiring
Inputs. See also Configuration, On-line, Channels, Off-line configuration, Channels; I/O boards specification

Off-line configuration . . . . . . . L e e e e e e e e e 4-84
On-line configuration. . . . ... ... ..., B e e e e e e e e e e e e e e e e e e e 4-25
OVBIVIBW . . . . L L e e e e e e e e e e e e e e e e e 1-2
Specification . . . . . . .. e e e e 1-5
inputs,. See VO boards, Specifications
Installation
Archivereformatting software . . . . . . . L L L e e e e A-5 A-8
Blectrical . . . . . . o e e e 2-9%tc2-36
Mechanical . . . . . . . L e e 2-2t0,2-7
Protocoltranslator . . . . . . . . . . e e e e, 6-50
Signalinterface modules. . . . . . . . L L e e e e e 2-1
Terminal ernulation solfware . . . . . . . . . e e e e e e e e A-2 A-3
INT Maths pack uncltion. . . . . . . .. . . e e e e e 6-16

Internal errors. See Alarms, System messages

HA240268 Index
I[ssue & Oct 90 Page 9



4500 INSTALLATION AND OPERATION MANUAL

Index (Cont.)
J

JBUS protocol. See MODBUS RATU protocol
Jumpers. See Master unil, Patch panel, Expansion unit, Patch panel

K
Keyboard
Beep
Off-ine configuration . . . . . . . . . . . L . e e e e e e e 4-78
On-ine canfiguration . . . . . . . . . . . e e e e e e e e e e e e e e e e 4-18
LAY UL . . . . e e e e e e e e e e e e e e e e e e e e 3-4
L
Lalarmindicalor. . . . . . . . o e e e e e e e e e e e e e e e e e e e e e e e 3-11,4-50
Label, See Descriptor
Language
Of-line canfiguration . . . . . . . . . . . e e e e e e e e e e e e e ...4-78
Cn-lineconfiguration . . . . . . L L e e e e e e e e e 4-18
Legend. See Descriptor
Linearisation. See also User defined lineansation tables
Applying toinpuUt . . . . . e e e e e e e e e 4-31,4-866
Loading eonfiguralion . . . . . . 0 0 L L e e e e e e e e e e e e e e e 4-88,4-89
LOG Maths pack funclion . . . . . . . . . . e e e e e e e e e e e e e e e e e 6-16

Log on. See Passwords
Logging. See also Report generator; Menu page, Selact Logging Device; Distributed Recording; Archiving

LT Maths pack JUnction . . . . . . . o e e e e e e e e e e e e e e e e 6-18

LTC MAX Maths pack function . . . . . . o . . .. e e e 6-22

LTC MIN Maths pack function . . . . . . . . . o o e e e e e e e e e e e e e e e e e 6-22
M

MAVE Maths pack function . . . . . . . . L o e e e e 6-19

Mainms WING . . . . o o e e e e e e e e e e e e e e e e e e e 2-9

Mass flow transducer applications. See Maths pack
Mass storage. See Archiving
Master rack, Seg Master unit
Master unit
AUX port. Sea Auxiliary port
Comms ports 1and 2

Interconnection examples. . . . . . . . . e e e e e e e e e e e e e e 2-26,2-27

Ondineconfiguration . . . . . . . L L L L e e e e e e e e e 4-46

Signaldefinition . . . . . . L L. e e e e e 2-25
Comms poris Tand 2

Off-ine configuration . . . . . . . . . e e e e e e e e e e e e e 4-80
Display port

Cablespecification . . . . . . . . . e e e e e e e e e 2-28,2-29

Signatdefinition . . . . . . . .. L e e e e e 2-28
Expansion port. See also Protocol translator

Cable specification . . . . . . . . . . . . . e e e 2-24

Interconnecticnexamples. . . . .. .. .. .. .. ... .. .. e e e e e e e e e e e e 2-24

Signaldefinition . . . . . . . L L e e e e e e e e 2-23
IO slats

Off-line configuration . . . . . . . . L e e e e e e e e 4-862

On-lineconfigUralion . . . . . . . . . L e e e e e e e 4-17
Patchpansl. . . . . . . o e e e 2-22
Seral comms

o T 2-22,2-26

Terminationandbiasing . . . . . . . . . ... L 2-30,2-H
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Maths pack. . . . o . . e e e e e e e e e 6-5t06-41
Alarms. See also Alarms
Outputchannel . . . . . . e e e e e e e e e 4-20,4-21
Statusindicator . . . . . . . L e e e e e e e e e e e 3-1
Argumenttables . . . . L L L L e e e 6-5,6-40
Boolean fUnclions . . . . . . . L L e e e e e e e e e e e e e e e 6-6
Configuration
L1 = 4-83,6-39t06-41
On-liNe . . . L e e e e e e e e e e 4-58,6-9t06-14
Double precision argumenttables . . . . . . . ... L L e e e e e 6-14
Doubleprecision funclions. . . . . . . . . .. L e e e e e 6-4
Double precision variables (DPVs). . . . . . . . . o e e e e e e 6-8,6-10
PPV AiSPlaYS . . . . . ot e e e e e e e e e e e e e e e e e e e e e e e e 6-8
EQUation pages. . . . . . . . o o e e e e e e e e e e e e e e e e e 6-56-9,6-40
EmMOrmessages . . . . o v i o e e e e e e e e e e e e e e e e e e e e 6-28
Examples. . . . . . . e e e e e e e 6-56-6
GroupAVEFEGE . . . . . . o o e e e e e e e e e e e e ., . 6420
Rateof-Change . . . . . . . . . o e e e e e e e e e e e 6-23
Totalisation . . . . . . . . e e e e e e e e e e e e 6-27
Functionaloverview table . . . . . . . . . L e e e e e e e 7-5
Logicfurcllons . . . . . . o . e e e e e e e e e e e e e 6-6
Menu organisation . . . . . . . L L L e e e e e e e e e e e e e e e e 6-11
QUIPULS . . . . L L e e e e e e e e e e e e e e e e e e e e e e e 6-7
VBB . . . . . . e e e e e e e e e e e e e e e e e e e e e e e 1-3,6-4
Prnciples of oparation . . . . . . . . . . e e e e e 6-4
Pseudochannels. . . . . . . . 0 e e e e e e e e e e e e e e 6-6
REsBl. . . . . e e e e e e e e e e e e e e e e e e e e 6-8
Selectmaths display . . . . . . . . . e e e e e e e e e e e e e e €-8
Single precision argumenttables . . . . . .. . . L L L e e e e e e e e e e 6-13
Single precision fUNclions . . . . . . . L L L e e e e e e e e e e e e e e e e 6-4
Single Precision Variables (SPVS). . . . . . . . . e e e e e e 6-8t0o6-10
SRV dIsplayS . . . . . e e e e e €-8
TotalIBEIIESEE . . . . . o o i e e e e e e e e e e e e e e e e e e e e e e e, 6-26
Variable processing SBqQUENCE . . . . . . . . . . o o e e e e e e e e e e e e 6-7
Maths pack functions
Absolte (AB ). . . . L e e e e e e e e e e e e e 6-15
2 6-15
Y 6-17
ARCTAN . L . L e e e e e e e e e e 6-16
Continuous Maximum (CONMAX) . . . . . . . . . e e e e 6-21
Continuous Minimum (CONMIN). . . . . . . . L e e e e e e e e e e 6-21
GO e e e e e e e e e e e e e e e e e e e e 6-16
DIV e e e e e e e e 6-15
EQUAL . o . e e e e 6-18
Exclusive OR (XOR) . . . . . . . . e e e e 6-17
EXponent (EXP) . . . o e e e e e e 6-17
FValus (FVAL) . . . o o e e e e e e 6-26
FILTER. . . o e e e e e e e 6-24
GroupAverage (GAVE) . . . . . . .. . e e e 6-19,6-20
0 6-18
Imteger (INT) . . o e e e e e e e e e 6-16
Latching Maximum (LTC MAX) . . . . . . . . e e e 6-22
Latching Mimimum (LTC MIN) . . . . . . . L e e e 6-22
L L 6-16
e 6-18
Mass flow
Linear (MFLIN) . . . L e e e e 6-25
square root (MFSQRT) . . . . . . . . 6-24
HA240268 Index

Issue 5 Oct 90 Page 11



4500 INSTALLATION AND OPERATION MANUAL

Index (Cont.)

M (Cont.)
Maths pack functions {Cont.)
Moving Average (M AVE) . . . . . . . L e e e e e e e 6-19
MUL . e e e e e e e e e e e e e e e e e e 6-15
NEG . . e e e e e e e e e e e e e e e e 6-15
N L e e e e e e e e e e e e e 6-18
O e e e e e e 6-17
Rate-of-change (RATECH). . . . . . . . . . . e 6-23
Runningaverage (RAVE) . . . . . . . . e e e e e e 6-18
SetChannel (SETCH) . . . . . . . . . e e e e e e e e e e e e 6-27
SIN e e e e e e e e e e 6-16
BORT . . . e e e e e e e e e 6-16
SOUARE . . . . L e e e e e e e e e 6-16
SUB L e e e e e e e e e e e 6-15
Totalisation {TOTAL)}. . . . . . . . L o e e e e e e e e e e e 6-26,6-27
Zirconia Probe (ZIRCON) . . . . . L L e e e 6-25
Maths pack special functions
FValugcaloulations . . . . . . .. . . . i i i i s e e e e e e e i e e e e e ... B33
Mass Flow . . . . e e e e e e e e e e e 6-34106-38
Zirconia Probe . . . . . L e e e e e e e e 6-29t06-32
Measured value
=7« - 3-4,3-12
Seting OUIDUL. . . . . . e e e e e e e e e e e e e e e 3-9
Special symbals. See Displays
Menu itern
B aCk . . e e e e e e e e e e 3-9
BSUMMATY . . -t v e o e e e e e e e e e e e e e e 3-12
2ehannel. . . . e e e e e e e e e e e e e 3-10
Alarms | L e e e e e e e e e e e 4-11,4-48
Channels . . . . e e e e e e e 4-1
COmMIMIS . & o v i e e e e e e e e e e e e e e e e e e e e e e e 4-11
Dateand TIM& . . . . . o o o e e e e e e e e e e e e e e e e e e e e e e e e 4-11
Display . . . L e e e e e e e e e 3-4
Double precision variables (DPVS). . . . . . . L . . i e e 6-10
Fourchannel . . . . . . . e e e e e e e e e e e 3-12
Hold . e e e e e e e e e 3-9
BLSHAcK. . . . L. e e e e e e e e e e 3-9
LOggINg. . . o o e e e e e e e e e e e e e e e 3-13
Mass s10r8 . . . L L L e e e e e e 3-14
Maths pack. . . . . . L e e e e e e e e e e 3-15
Panel., .. .. .... e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 3-14
0= 3-13
Recorder . . . . o e e e e e e e e e e e e e e 3-13,6-42
L= T 3-10
Single precision variables (SPVs) . . . . . . .. e e 6-9,6-10
L1 = 1 1 3-15
Temminal . . . . e e e e e e e e 3-14
Menuorganisation. . . . . . . . . L. e e e e e 3-5103-7,4-7104-9
Menu page
Ack. alarms from . . . . L L L e e e e e e e e e 3-15
ConflgUrB USING. . . . . . o e e e e e e 3-14
Selectdisplay mode . . . . . . L e e e e 3-9
Selectdisplay tYpe . . . . L e e e e e e e e 3-10
Selectlogging device. . . . . . L e e e e e e e e e 3-13
Selectmaths display . . . . . . . . L e e e e 6-8
Selectoparation . . . . L . e e e e e e e e e e e e 3-4
Selgct pracision . . . . L L L e e e e e 6-8
Selectprinled report . . . . . L L e e e e 3-13
MFLIN (Mass flow; linear) Maths pack funetion. . . . . . . . . . . . . .. . e e 6-25
MFLIN Maths pack funetion . . . . . . . L e e e 6-38
MFSQRT (Mass flow; square root) Maths packfunction. . . . . . . . . . .. .. .. .. ... .. .. 6-24
MFSQRT Maths pack function. . . . . . . . . . . . . e e 6-35106-38
Index HA240268
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MODBUS RTUprotocol . . . . . . . . o o 5-24 to 5 - 29. See also Communications
AdUressing . . . . . . e e e e e e e 5-24
Extended function codes . . . . . . . . L L e e e e e e e e e e e e e 5-26105-29
FUNGHON COBES . & . v o v v e v e e e e e e e e e e e e e e e e e e e e e e 5-25
OVEIVIEW | . o o o o e e e e e e e e e e e e e e e e e e e e e 5-24
Scalinganalogue inputs . . . . . . L L L L e e e e e e 5-24
Selection

L8 4 - 80
L0 1T 4-46
Using with ESP. See ESP

MUL Maths pack function . . . . .. . . . e e 6-15

MUB-OrOPPINg . & - o o o o o e e e e e e e e e e e e e e e e e 2-26

Multiple parameter poll . . . . . . L L e e e e e e e e e 5-13

N
NEG Maths pack fUnClion . . . . . . . . L ot e e e e e e e e e e e e e e 6-15
NOT Maths pack funclion . . . . . . L . e e e e e e a e 6-18
o

Off-line configuration. See Configuration, Off line

On-line configuration. See Configuration, On-line

Operator accass levels. See Access levels

Operator interface
Keyboard layout . . . . . . . . e e e e e e e e e e e e e e e e e e 3-4
Operation. . . . . . . e e e e e e e e 3-4
OV BV W . . . . ottt e e e e e e e e e e e e e e e e e e e e e e e e e e e 1-3
Panelwiring details, . . . . . . . . .. e e e e e e e e 2-28

Options
Archiving. See Archiving
Distributed recording. See Distributed recording
Maths pack. See Maths pack
Protocol translator . . . . . . L . e e e e e e e e e e e e e e e e e e e e 6-49

ORMaths pack funclion . . . . . . . L . ot e e e e e e e e e e e e e e 6-17

Qutputs, See IO boards
VIV BW . . L . . . L L e e e e e e e e e e e e e e e e e e e e e e e e e 1-2
Spacificatlon . . . . . . e e e e e e e e e e e e 1-5

Oxygen potential Measurement . . . . . . . . . o . i e e e e e e e e e e e e e e e e 6-31

P

Pagehold ... ..... e e e e e e e s e 3-11%

Parameter access
Off-line canfiguration . . . . . . . . . . e e e e e e e e e e e e 4-84
On-lineconfiguration . . . . . . . L . e e e e e e e e e e e e 4.-22

PantyY L e e e e e e e e e e e e e 4-47,4-80,4-84 6-45

Passive acinput module schematic. . . . . . . . . . L e e e 1-11

Passive dcinput module schematic.. . . . . . . . . . . o i e e e e e e e e e e 1-10

Passwords. . . . . L e e e e e e e 4-6,4-15,4-24

Patch panel
Expansionunit . . . . . L e e e e e 2-32
MasterUnit . . . . . . e e e e e e e 2-22

PC. See IBM® PC

Plug-in module schematic
ActivedCinpUl . . . o o o e e e e 1-10
Activede OUIpUL L . . L L e e e e e i-11
Passiveacinpul . . . . . . oL e e e e e e e 1-11
Passivedeinpul . . . . . L L e e e e e e e e e 1-10

Plug-in modules specification
15channeldigital O board . . . . . . . . .. e e e 1-9
15 channel isolated analogue inputboard . . . . . . . .. L L e 1-9

PN e e e e e e 5-6i05-9
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Power supply
FUSBS. . . . o e e e e e e e e e e e e e e e 2-9
Operation. . . . . . L e e e e e e e e e e e e e 3-3
Specificalion . . . . L L e e e e e e e e e e e e e e 1-12
NG, . e e e e e e e e e e e e 2-9
Precautions
Dischandling. . . . . . . . . . o e e e e e e e e e 6-56
SlAtiG OlaGICIY. . . . . . . o . e e e e e e e e e e e e e e e e e e e i-1
Printed report. See Aeport generator
Printerinitialisation SUINGS. . . . . . . . . . e e e e e e e e e e e e e e e 4-85
PR PO, . . . o o e e e e e e e e e e e e e e 2-22
Printing configuration . . . . . . . . L L L e e e e e e 4-84
Protocol
Selection
OHINE . . L o L e e e e e e e e e e e e e e e e 4-80
ON-liNe . . . e e e e e e e 4-46
Protocol translator . . . . . . C L . o e e e e e e e e e e e e e e e 6~40106-54
[nstallation
Configuration . . . . . . . . . e e e e e e e e e e e e 6-50,6-52
Electrical . . . . . . e e e e e e e e e e e e e e e e e e 6-53,6-54
Mechanical . . . . . . . . e e e e e e e e e e e 6-52,6-53
Interconnection MOLES . . . . . . . . . e e e e e e e e e e e 6-49
OPematioN. . . . . . e e e e e e e e e e e e e e e e e e e e e e 6-54
OVBIVIBW . . . . e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 6 -49
Parameter sBtUD. . . . . . L e e e e e e e e e e e e e e e e e e e e 6-50,6-51

Pseudo I/C channels. See also /0 boards; Maths pack

Q
Question marks. See ?77?? Measured value
R
RAVE Mathspack function . . . . . . . L. L e e 6-18
Rack type. See also Enclosure
System
Offlineconfiguration . . . . . . . . . . . e e e e e e e e e 4-82
On-lineconfiguralion . . . . . . . . L e e e e e e e e e e e e e e 4-186
Range. See Configuration, On-line, Channels, Configuration, Off-line, Channels
RATECH Maths pack function-. . . . . . . . . . . e e e e e e 6-23
Rate-ofchange. See Alarms, Maths pack
Recalling configuration . . . . . . . o . L e e e e e e e 4-88
Recarder redirection, See Distributed recording
Off-line configuration . . . . . . . . o e e e e e e e e e e e e e e e e e B6-47,6-48
Redirection. See Analogue redirection; Distributed recording
Reformat facility
Archiveddataformat. . . . . . . . L e e 6-80,6-81
BlocK S0UMGES . . . . . L e e e e e e e e 6-75
Channeltypes . . . . . . e e e e e e e e e e e e e e 6-77
Commandline mode. . . . . . . . e e e e e e e e 6 - 80
Data formats
Outputfile format . . . . . . . . L e e e e e e 5-81
EmMOrmessages . . . . . . i i e e e e e e e 6-79
Menumode. . . . . . . L e e e e 6-73106-79
Qutputfile format. . . . . . . e e e e e e e e 6-81
VEIVIEW . . L L e e e e e e e e e e 6-73
Referencetables . . . . . . . . oL e 7-6
Reformat pages . . . . . . . L e e e e e e e 6-77
Softwarginstallation . . . . . L. L e e e e e e A-5A-6
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Relayoutputs . . . . . . . . . . e 4 - 48. See also Input/Output boards; SIM wiring
Report generator
Alarm trigger .
Offline configuration . . . . . . . . . . . . e e e e e e e e e 4-69
On-linecanfiguration . . . . . . . . . . e e e e e e 4-53,4-55104 -57
Configuration of a report
Off-line . . . o e e e e e 4-8B1,4-82
L0 3 = 4-37
Ediing OH-line . . . . . . o o e e e e e e e e e e e e e e e 4-81
Off-lineconfiguration . . . . . . . L . L e e e e e e e e e e 4-81
OVBIVIEW . . . . L e e e e e e e e e e e e e e e e e e e e e e e 4-37
Reportexample . . . . . . . . e e e e e e e e e e e e 3-13
Scheduling
Off-lineconfiguration . . . . . . . . .0 o e e e e e e e e e e e 4-81
Ondineconfiguration . . . . . . .. L. e e e e e e e e e e 4-15
Select Report display. . . . . . . . . . e e e e e e e e 3-13
Retumtoondineoparations. . . . . . . . . . . . e e e e 4-90
RS232 L e e e 2-22,5-3
RAS232 AS422 General cable specifications. . . . . . . . . . ... L e e 2-29
RS422 e e e 2-22,2-23,2-31,5-3
RTD input. Ses also KO boards; SIM signal wiring
Off-lineconfiguration. . . . . . . . . . . . e e e e e e e e e e e e 4-64
On-lineconfiguration . . . . . . . . . . .. L e e e e 4-28
S
SStatusindicator . . . . . . . e e e e e e e e e e e 3-1
Safety FUSES . . . . . . e e e e e e e e e e e e e e e e e e e e e e e e e e 2-10
Savingof configuration . . . . . L . L L L L e e e e e e e e e 4-87
sBC
Level 1 specification . . . . . . . . . . . . . e e e e e e e e e e e e 1-4
Level 2specificaion . . . . . . . . . . . e e e e e e e 1-4
Level 3specificalion . . . . . . . . L e e e e e e e e e e e e e e e 1-4

Scale, See Configuration, On-line, Channels; Configuration, Off-line, Channsls
Security. See Passwords

Seral communications. . . . . . . . L ... e e e e e e e e e e e e 5 - 3. See also Communications
Patchpanel inks . . . . . . . . . . e e e e e e e e e e e 2-22
Termination and biasing - . . . . . . L L e e e e e e e e e e e 2-30
L e 2-22

SETCH Maths pack funclion. . . . . . . . L . e e e e e e e e 6-27

Setpoints. See Alarm types, Absolute high, Absolute fow
Shunt. Sge also Plug-in madule specification
Offline configUralion . . . . . . . . . . . e e e e 4-64
On-lineconfiguralion . . . . . . . . .. e e e e e e e e e e e e e e 4-26
Signal conditioning. See SIM configuration
Signal Interface Modula. See SIM
Signal wiring. See SIM wiring

SIM
Configuration . . . . . . .. . e e e e e e 2-1t1,2-12
18channel DI . . . . . e e e e e 2-14
18channel isolated analogue input . . . . . . .. L L L e e 2-18
6-channeldcinput . . . . . . L e e e e e 2-15
6channel ATD INpUL . . . . . . . e e e e e e e 2-13
8channelanalogue oUtput . . . . . . . L L e e e e e e e 2-17
Internalconnections . . . . . . . . L L e e e e e e e 2-1
Internal links and swilches . . . . . . . . L e e e e e e e 2-1
Plug-in module specification
ActivedeinpUl . . . . L . L e e e e 1-8
ActivedcoutpUt. . . . . . L L e e e e e e e e 1-9
Aftenuator (131, 10011}, . . . . L . e e e e e e e e e e e e 1-9
Passive acinpul. . . . . . . . e e e e e e e e e e e e e e 1-9
Passive deinpul. . . . . . . . L e e e e e e e e 1-9
Shunt {10082, 25082) . . . . . . e e e e e e e 1-9
HA240268 Index

lssue 5 Oct 80 Page 15



4500 INSTALLATION AND OPERATION MANUAL

Index (Cont.)

S {Cont.)
SIM {Cont.}

B T« 2-1
15channeianalogue input . . . . . . . . . . e e e e e 2-19
15channeldigital input/ output . . . . . . . . . L e e e e e e 2-21
S-channaldcinput . . . . . . . . . e e e e e e e 2-18
G-channel RTDINPUL . . . . . . . e e e e e e e e 2-18,2-19
Bchannelanalogue output . . . . . . . . . L. e e e e e e e e e e 2-21
Relayoutputs . . . . . . . . e e e e e e e e e e e 2-20

S1M plug-in modules spacification
active e OUtBUL . . . L . L L e e e e e e e e e e e e e e e e e e e e 1-9
SIN Maths pack function. . . . . . . . . . L e e e e e e e e e 6-16
Singla boardcomputer, sea SBGC . . . . . . . L L. e e e 1-4
Single lina
Display action . . . . . . . . e e e e e e e e e 3-10
Statusindicator, . . . . . L L L e e e e e e e e e e e e 3-11
Slots. See /O slots
Softkeys . . . e e e e e 4 - 11. See also Menut item
Special linearisation tables. See User defined linearisation tables
Specification
=Yoo = 1-12
Environmental . . . L. L e e e e e e e e e e e e e e e e e e e e e 1-12
VOBOoards . . . . . o e e e e e e e e e e e e e e e e e e 1-5101-11
1 3 3 1-4
Powersupply requirements . . . . . . . . L L L e e e e e e 1-12
SBC 1-4
L2311 £ T 1-4
SPV. See Maths pack, Single precision variables
SORT Maths pack fURCHON . . . . . . . e e e e e e e e e e e e 6-16
SQUARE Maths packiunction. . . . . . . . o o i e e e e e e e e e e e e e e 6-16
Static electricity precautions. . . . . . L L L L L e e e e e e e e e i-1
StatUs IndICators . . . . . . . e e e e e e e e e e e e e e e e e e e e 3-1
SUB Maths pack function . . . . . . . . e e e e e e e e e e e 6-15
Supply

REgUITEMENIS . . . . . . o e e e e e e e e e e e e e e e e e e e e 1-12

Voltage seting . . . . . . . . e e e e e e e e e e e e e e e e e e e e e 2-9
System alarm DIO channel configuration

O IINE . . . L L e e e e e e e e e e e 4-79

System alarms. See Alarms
System configuration

Off-fine . . .. ... .. e e e e e e e e e e e e 4-78,4-79,6-T1
OM-lNE . L L e e e e e e e e e e e e e e e e e e 4-14-4-24
T
Tay. See Descriptor
TCSBinary protocol . . . . . o . o e e e e 5 -5to 5-23. See also Communications
Addressing . . . . . . e e e e e e e e e e e e 5-4,5-5
CRECKSUM . . L L e e e e e e e 5-8
Dataformat. . . . . . . e e e e e e e e e e e e e e 5-21t05-23
Instrument number (INO)Y. . . . . . . L e e e e 5-4
OVBIVIEW . . . o Lt e e e e e e e e e e e e 5-4
Parameter number (PNO) . . . L L L e e 5-6
Readingdatafromd500 . . . . . . . . . ... e e e 5-10to5-17
Selection
O . . L e e e e e 4-80
ON-liNE . . e e e e e e e e e e 4-47
Using with ESP. See ESP
Writingdatato 4500 . . . . . . . . ... e 5-18te5-20
Temparature
System operating 8nd SIOrage fanNges . . . . . . . v s i e e e e e e e e e e 1-12
Index HA240268
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Index {Cont.)

T {Cont.)
Terminal Emulation Software
Implementation of . . . . . . . . . e e e e e e e e e e e e e 4-86
Installation . . . . . . . e e e e e e e e e e e e e A-2,A-3
Ivoking of . . . . L e e e e e e e e e e e e e 4-B6,A-3
OVEIVIBW . . o o o vt e e e e e e e e e e e e e e e e e e e e e e e e 4-59
Termination of Serial Linkeable . . . . . . . . . . . . e e e e e e 2-30
Thermocouple
Input. See alsa SIM signal wiring
Off-lineconfiguration . . . . . . .. . . L e e e e e 4-64
On-lineconfiguralion . . . . . . . . . . e e e e e e e e e e e e e 4-27

Non-standard. See User defined linearisation tables
Type selection

L 5 1 - 4 -66
ON-lNe . . L e e e e e e e e e e e e e e e e e 4-AN
Time
On-lineconfiguration. . . . . . . . . L L L e e e 4-58
TOTAL Maths pack function. . . . . . . . . L L o e e e e e e e e e e 6-26,6-27
Twochanneldisplay. . . . . . . . . . e e ... .3-10
u
Units
Deseriptor
Of-lineconfiguration . . . . . . . . . . L e e e 4-67
On-ineconfiguration . . . . . . . . L e 4-32
Up-scale drive definition . . . . . . . . . . . L e e e e e 2-33
User defined linearsation tables
Applying o input . . . . . L L e e e e e e 4-31,4-66
Off-neconfiguration . . . . . . . . .. . . .. . ... .. e e e e e e e e e 4 -83
User outputs
OVBIVIBW . . L L e e e e e e e e e e e e 1-3
User-defined linearisation tables
On-lineconfiguration . . . . . . . . L e e e e e e e e e e e e e e e e 4-22,4-23
v
VT100 terminal
Communications parameters. . . . . . . . o i e e e e e e e e e e e e e e e e 4-59
Connecion to 4500. . . . . . L L L L e e e e e e e e e e e 2-27
Foroftline configuration . . . . . . . . . . L e e 1-5,4-54-59
w
Wiring. See Installation, Electrical
Serallink. . . . . e e e e e 2-222-3
Signalinpuls . . . . L e e e e e e e e 2-18
Wizeon. See ESP
Write Protection . . . . . . . . L e e e e e e e e e 6-57
X
X-axis, See User defined linearisation tables
XONKOFFhandshake . . . . . . . . L e e e e e e 4-47
XOR Maths pack funclion . . . . . . . . L e e e e e e 6-17
Y

Y-axis. See User defined linsarisation tables

z
ZIRCON Maths pack function . . . . . . . . . . . e 6-25
Zirconia Probe. See Maths pack, Special functions
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