6360A SINGLE~LOOP PROCESS CONTROLLER

DIFFERENCES BETWEEN 6360 AND

6360A HARDWARE AND SOFTWARE

These amendments specify the hardware differences
between the existing 6360 Multi-board Controller and
the new 6360A Single-board (Issue 3} version, and
also describe the differences between TIssue 2 and
Issue 8 software. -

This document should be read in conjunction with the
current 6360 Technical Manual (HA 075415 U003, Issue
2, rev A, June 86), and the section numbering system
ugsed here refers to this manual.
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636CA TECHNICAL AMENDMENTS

Section 1 GENERAL DESCRIPTION

1.2 Features and General Description

The features of the 6360A Process Controller are best described
with reference to the schematic Block Diagram shown in Fig. 1.1.
with the 6360 each of the Controller functions such as Digital
input/output or analogue input/output are implemented as a
separate hardware block corresponding te a plug-in daughter
board. The fundamental hardware change to the 6360A is that
these hardware blocks have now been integrated onto the
motherboard itself.

Mechanical Structure

poud
.
Lad

The mechanical structure of the 636CA Process Contreller is
iliustrated in PFig. 1.2 which clearly shows the single board
construction. The Front-panel PCB (Assembly: AC 075225) is
st1ll connected to the Mother board via a 15-way single~in-line
connector, and is secured via two retaining screws and the front
support bar. A further support strut is fitted between the top
of the support bar and the mother board to provide extra
rigidity to the front panel.

The Motherboard (Assembly: AC 079040) now carries all the other
electronics including the fuses, all the power supply circuitry
and the plug-in battery board (Assembly: AC 076044). The vrear
end of the Mother pboard incorporates polarising slots to mate
with polarising pegs fitted to the 48 way systems connector
housed within the 7950 Universal Racking system.
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6360A TECHNICAL AMENDMENTS

1.3.1 Rack, Bin and Panel Mounting Controllers

The 6360A is a pin-for-pin plug-in replacement for the
6360 Controller so it i fully compatible with all
existing 7TCS packaging systems. Therefore it can plug
directly into existing 6360 slots in type 7000 Racks, 7600
Bins, or 7900 Powered sleeves.

1.3.2 7950 Universal Packaging System

The preferred way of mounting 6360A Controllers is to use
the 7950 Universal Packaging System. This offers a choice
of 19 inch rack or panel mounting and is available in four
standard widths for housing 1, 2, 3 or 6 Controlliers. The
Controllers plug inteo individual Termination Asszsemblies
which are fitted at the rear of the 7950 rack frame. FEach
termination assembly consists of a 48-way backplane socket
wired to a set of three 16-way screw terminal blocks for
customer connections.

with the TRU option the rear panel screw terminals are
left uncovered, cable trunking is provided at the bottom
and a marker rall at the top of the rack frame. When CGP
is specified the screw terminals are protected by a
full-width hinge-down cover incorporating fixed cable
entry glands and strain relief clamps. Cable trunking is
also provided above the terminal blocks and individual
instrument power supplies (8750's) may be fitted inside
the hinge-down cover.

To mount the 6360A in a 7950 rack the TA 6360 rear
Termination Assembly should be specified. In addition the
TA 63608 or TA 6360D can be ordered where Burden resistors
or power supply steering diodes are regquired. For further
information refer to the TA 6360 sheet reproduced in
Appendiz F.
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6360A TECHNICAL AMENDMENTS

1.4 Daughter Board Functional Descriptions

i.4.2 Mother Board {(Assembly : AC 0738040)

Where the 6360 has individual plug-in daughter boards for
each hardware function the 6360A integrates these onto a
single  motherboard. Speclfically, the 6360A motherboard
contains the following circuit blocks:-

a)y Central Processor

b} Memory

¢y Digital input/output

d3y Analogue input/output

&) Input conditioning

£y oOutput isoclator

g} +bV Power Supply

hy +18V, -15V Power Supply
i} Fusze

Where the functions of these circuits differ from the 6360
daughter boards, the detalls are given in the following
sections.

p)} Memery Circuilt

A long-life Lithium primary cell is used to power the
RAM chips when the main supply hes failed. The Lithium
Battery is not soldered directly to the motherboard
itself but is fitted to a separate battery board
{Assembly ¢ AC 076044) which is connected to the
motherboard via two 2-way plugs and sockets. This
plug-on battery board is held in place Dby a board
restraining bracket.

The battery supply can be isolated from the RaM by
means of switch 5SW4. This switch is pushed in to
connect the battery and pulled out to isolate the
battery from the RAM.

{Note that with all Issue 2 motherboards this switch is
designated SW3.)

¢) Digital Input/Output Circultry

The function of the 63602 digital input/output
circuitry 1is the same as for the $360. Physically, the
only difference 1s that the two 8§-way DIL switch banks
SW1 and 8WZ2 are located near the centre of the
motherboard.

{Note that with early 1issue 2 motherboards these
switches are designated SW3 and SW4 instead of 8SW1 and
SW2 respectively}.
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6360A TECHNICAL AMENDMENTS

d) Analogue Input/Output Circuitry

The 6360 analogue input/output board has a 3-way
multiplexer that only accepts 0-10V  inputs, and the
1-5V  to 0~10V conversion is carried out by the signal
Conditioner board. The 6360A circuitry has an 8-way
multiplexer the first 3 inputs being 1-5vV and the
second 3 inputs being 0-10V in operation. Three of the
switches contained within 4-way DIL switch SW3 are then
used to determine which of +the three analogue input
channels will be 0-10V or 1-5V signals.

{Note that with Issue 2 motherboards jumper plugs PLS,
10 and 11 are used for analogue input channel selection
and DIL switch 8W3Z is not fitted.}

e} Input Conditicning Circuitry

The need for séparate input conditioning amplifiers has
been removed by having an 8-way analogue input
multiplexer as described in Section 1.4.2 d).

bh

Output Isolator Circuitry

The 6360A has circultry to make the 3-Term control
output available as a 4-20mA isolated signal. Unlike
the 6360 it uses a fourth analogue output channel for
this rather than buffering the channel 1 signal.

g) Power Supply Circuitry

The 6360A has a new Switched Mode Power Supply circuit
that replaces the functions of the +5V supply card and
the +12vV, -5V and -12V supply card used with the 6360
controiler. This new supply is basically a 25W current
mode, 100 kHe fixed frequency circuit employing
variable duty cycle control.

The inner control loop has current feedback for fast
response to transients, while the outer control loop has
voltage feedback which is used to control the 5V supply.
The main supply transformer has 5 secondary windings whose
voltages are all ‘slaved' to the 5V raill. These windings
generate the following supplies:-

e

(i) A centre-tapped winding generates +15V and -15V to

supply the analogue circuitry.

{ii) The main winding generates the +5V supply for the
CPU, memory, front-panel and logic circuitry. This
winding is zener protected and will cause the
control circuit to ‘trip and try again' if this
voltage is exceeded.

TS
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6360A TECHNICAIL AMENDMENTS

(iii) A nominal 35V winding is wused for the Transmitter
Power Supply circuit.

(iv) A nominal 27V winding is used to power the 4-20mA
Output Isolator circuit.

{vy The last winding generates two +15V supplies one of
which is used to power the internal logic. The
other supply is used for the 8 digital outputs but
may be overridden by a higher external voltage
applied to pin 7 of the Controller.

The Power Supply circuiltry will go into feoldback current
fimit and 'trip and try again' 1f the power level exceeds
25W. The necessary legic is alsc included to detect Power
On and Power PFailure conditicons and alert the CPYU
accordingly.

h}y Fuse
The Power Supply is provided with a 1A main fuse and a
spare which are fitted along the +top edge of the

Motherboard instead of on a separate fuse board as for
the 6360.

ros Iss 2/A; Apr 88 - 1.7 - Part No: HA 075415 U003



6360A TECHNICAL AMENDMENTS

1.5 Technical Specification

1.5.3 Analogue Inputs

£} Sampling Rate : ADC samples 2 channels every
9 ms so that one channel 1is
sampled once every 36 ms

g3y Input Impedance : 1 Mohm pull-down to -3V on
all channels (0-10QV or 1-5V)

1.5.4 Analogue Outputs

hy Sample and hold : DAC updates 1 channel every
g ms sc that each channel is
updated once every 36 ms

1.5.8 Power Supplies

b) Input current : 330mA without Hand-held
terminal at 24V DC typical
: 410mA with Hand-held terminal
at 24v DC typical

¢) Input fuse rating : 1A

dy Internal supply rails

Nominal voltage | Voltage Tolerance Power Limit

+15V analogue +0.7V
+15V digital +0.7V The total output
+15V logic O/P +0.7V power is limited
+5V +10mv to 25W
~-15V analogue +0.7V

e) Power Failure Detect : When input voltage falls
threshold below 16.5 42V

g) Memory Standby Battery ¢ Lithium type
characteristics : 3.0V nominal output at

160 mAh

: 8-10 year shelf life typilcal
: 5 year life typical on
continuous standby
20 minute holdup time
minimum with battery board
removed

oS
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£ £360A TECHNICAL AMENDMENTS

1.5.10 Physical Specification

a) Mechanical

(iv) Weight : 1.2 kg

res Tss 2/A: Apr 88 - 1.9 - Part No: HA 075415 U003
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6360A TECHNICAL AMENDMENTS

Section 2 INSTALLATICHN

2.1 General Requirements

As the 6360A is a direct plug-in eguivalent of the 6360 the
installation procedure is the same in every respect except for
the settings of the internal switches. With the 6360 ail of
these switches are accessible through the top of the instrument
case assembly. However, the 6360A has to be removed from 1is
case before these internal switches can be accessed as they are
positioned at the centre of the motherboard.

2.1.1 Accessing the Motherboard

The Motherboard is retained in the case assembly by means
of a clip at the bottom left-hand corner when viewed from

the rear of the instrument. This clip should be prised
downwards about %" using a small screwdriver as shown in
rig. 2.1. The complete motherboard and Front panel

assembly can now be slid out from the rear.

WARNING

Failure to take antistatic precautions when opening the
instrument may result in damage to some of the components

and ultimate failure of the instrument.

2.1.2 Instrument Re-assembly

Once the internal switches and jumpers have been set, the
instrument assembly is slid back into the case from the
rear. The motherboard should be pushed as far forward as
possible to make sure that the Front-panel programming
gsocket is protruding through the fascia cut out behind the

protective plastic cover. The metal clip is then pushed
upwards to 1lock the motherboard back into the case
asgembly.
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£360A TECHNICAL AMENDMENTS

2.3 Internal Switch Settings

Fig. 2.2 is a pilan view of the 6360A Process Controller looking
sideways on to the motherboard with the Front panel to the
right.

2.3.1 Battery Isolation Swiitch

This switch is designated SW1 on the 6360 and is situated
on the MK.6 memory board. with the 6360A the Battery
Isolation Switch 1s designated 8SW4 and is located along
the top edge of the motherboard as shown in ¥ig. 2.2.

{Hote that with all Issue 2 motherboards this switch is
designated SWI.)

2.3,2 Internal Status Switches

The two internal switch banks S1 and S2 are situated along
the top of the Digital Input/Output board on the 6360.
With the 6360A these switches are designated SWl and Sw2
respectively and are situated near the centres of the
motherboard close to the transformer as shown in Fig., 2.2.
The functions assigned to each ¢of the switches contained
within SWl and SW2 are listed 4in Table 2.1 and are the
same as for the 6360,

{Note that with early issue 2 motherboards SWl and SW2 are
designated SW3 and SwW4 respectively on the PCB
silk-screen).

: - g-i
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6360A TECHNICAIL AMENDMENTS

SWITCH|SWITCH SWITCH ACTION SWITCH FUNCTION
BANK |NUMBER|[ ON {UP) OFF { DOWN )
Katio Normal |
1 mode 3~Term Ratic mode enable
Inverted Normal Qutput display mode seiect
2 Display Display _
Inverse Normal
3 Ratio Ratio Inverse Ratic mode select
Inverse Normal
SW2 4 cutpul cutput Inverse 3-term ocutput select
LOWER MANUAL Previous a) Return mode after power
0/p = LO mode failure
5
MANUAL MANUATL b) Mode selected after open-
O0/P = LO | O/P=prev. circuit PV detected
Tracks Setpoint action when not in
6 PV Constant AUTO mode
Deviation Channel 3 output function
7 {Error) Setpoint select (pin 34)
3-Term time constant range
8 Minutes Seconds select (TI,TD)
Disable Enable Integral term balance disable
1 Balance Balance on Local Setpoint (SL}.changes
Z
3 see Table 2.2 Baud rate selection switches
SWl1 for R8422 data link
4
UPPER
5 Binary ASCII Protocol mode select
6 4 0 2%
7 2 0 2! Instrument Group
identifier (GID)
8 1 0 2°
TABLE 2.1 Internal Switches SW3 and 8SW4 Punctions

res
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6360A TECHNICAL AMENDMENTS B3soa

SWITCH SWITCH NUMBER BAUD NUMBER OF
BANK RATE STOP BITS
2 3 4
Off Off Off 110 2
off Off Oon 300 1
Off On Off 600 1
Off Oon Cn 1200 1
SW1
On Off Off 2400 1
On Qff On 3600 1
Oon On Off 4800 1
On On Oon 8600 1

TABLE 2.2 RS422 Supervisory Serial Data Link
Baud Rate Selections

Iss 2/A; Apr 88 - 2.6 ~ Part No: HA (075415 U003 JJ*-’:j



6360A TECHNICAL AMENDMENTS

SW3 SWITCH ACTION
BANK
OFF ' ON
SWITCH | PIN| SIGNAL STGNAL {VOLTAGE! SIGNAL SIGNAL [ VOLTAGE
HNUMBER I NO.| FUNCTION SENSE |RANGE FUNCTION SENSE |RANGE
10| N/A - - Process Input 1-5V
Variable
1
13 Process Input; 0-10V N/A - -
Variable
11} N/& - - Remote Spt. |Input 1-5V
/Ratio PV
2
14| Remote/Ratio] Input| 0-10V N/& - -
Setpoint
12] N/A - - Trim/Track Input 1-5V
Meazs. Power :
3 .
15| Trim/Track Input| 0-10V N/A - -
Meas. Power

TABLE 2.3 Analogue Input Voltage Selection Functions

rees; |
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6360A TECHNICAL AMENDMENTS

2.3.3 Analogue Input Voltage Selection

The 6360 uses a separate DIL switch bank, 83, mounted on
the Signal Conditioner card to determine which ¢f the
three analogue input channels have direct 0-10V inputs and
which of them have 1-5V conditioned inputs. Section 1.4.2
dy explains how the 6360A does not have separate signal
conditioning amplifiers but  uses a 6-way analogue
maltiplexer instead. As for the 6360, the 1-5V inputs are
connected to pins 10, 11 and 12 while the 0-10V inputs are
connected to pins 13, 14 and 15 respectively. The first
3 switches of DIL switch 8W3 are then used to determine
whether the 1-5V or 0-10V signal should be used for each
analogue input channel,

Fig. 2.2 shows the position of DIL switch SW3 on the
motherboard, and Table 2.3 illusirates the effect of
switches 1, 2 and 3 on the analogue inputs. It can be
seen from Table 2.3 that with all 3 switches in the OFF
position the signals on pins 13, 14 and 15 are used as
0-10v input <channels 1, 2 and 3 respectively. When
switches 1, 2 or 3 are set ON, the signals on pins 10, 11
and 12 are wused as 1-5V input channels 1, 2 and 3
respectively.

0-10V Qutputs

with the 6360 controller if a 1-5V input pin was being
used then the corresponding 0-10V input pin could be wused
to provide a buffered 0-10V output from the Signal
Conditioning amplifier. This facility is not available
with the 6360A hardware as the analogue inputs pins
function as inputs at all times irrespective of the
operating voltage. '

res
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6360A TECHNICAL AMENDMENTS

2.4 Plant and Other External Connections

2.4.2 Analogue Inputs

B) Hon-isolated 4-20mA or 1-5V Inputs

As the 6360A does not use separate signal conditioning
amplifiers, when 1-5V inputs have been selected pins
13, 14 or 15 are not available as buffered 0-10V
outputs.

2.7 Jumper Plug Facltory Setting

with the 6360 the internal Jumper Plugs are not usually
accessible as the instrument is not removed from its case. The
single-board construction of the £360A, however, requires the
instrument to be removed from the case so that the 3 banks of
DIL switches may be set up. In the event of any of the other
Jumper plugs being accidentally moved, their correct factory
gsettings are listed below for reference:-

JUMPER PLUG FACTORY SETTING
PLL -2
PL2 2-3
PL3 2-3
PL4 1-2
PLE Not fitted
PL6 Not fitted

§ gk Iss 2/A; Apr 88 - 2.9 - Part No: HA 075415 U003
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6360A TECHNICAL AMENDMENTS

Section 4 PROGRAMMING THE 6360A PROCESS CONTROLLER VIA THE 8260
HAND-HELD TERMINAL

The Command Parameter mnemonics of the 6360 and their functicns are
identical to the 6360A with the exception of the II parameter.

4.3 Status Word Parancters

4.3.1 II ~ Instrument Identity

For the 6360 with issue 2 software II returns the value
3602. As the 6360A is a plug compatible 6360 replacement
it returns the same instrument identity. However, as the
scftware is different internally the 63602 issue numbers
start at & to avoid confusion. 11 therefore returns the
value 3608 as shown below:-

_ PRODUCT CODE ___ISS. NO.
B1t] ! 1 ' ‘ IBit[Bit] Bit
15 i 4 3 0
Digit Digit Digit Digit
A B e D

DIGIT BIT PUNCTION

A,B,C 15~4 Product Code (6) 360

D 3-0 Tssue Number 8

Iss 2/A; Apr 88 - 4.1 - Part No: HA 075415 UOOG3 Jd“wﬁiij






APPENDIX ¥ 6360A Parameter Tables -~ Revision History

Software part number :- RD 079664 issue 8, release 4

Table 4.1 lists the 2 character command parameters of the 6380A
Process Controller used when accessing data via the 8260 Hand-held
Terminal or the ASCIT mode of the RS8422 serial link protocol [see
Section &5 o©f the System 6000 Communications Handbook). Table 5.1
lists the corresponding Parameter Numbers used with the Binary mode
of the protocol (see Section 6 of the System 6000 Communications
Handbock). The table below shows the modification history of the
6360A software with respect to changes in these parameter tables,
and it should be noted that this software is identical to that usged
for the 6350A Process Controller:-

SOPTHARE PROMB
DATE MEMUORY REMARKS
138, RELD QPTION TYPE NG
B i 103/07/877 Q01 27C 1| Initial Release at issus 8
256
8 2 |27/07/787¢ Q01 27¢C 1} Cure problem with analogue
2586 input noise
8 3 ]12/11/87) 001 27C } 1| Cure problem with integral
256 wind-up
B8 4 102/02/881 001 27C 1] As Issue B/3 but runs on
256 Issue 3 motherboard

Iss 2/4; Apr 88 - BE.1 - Part No: HA {75415 U003 jéwwr;3






APPENDIX F

ot b 7950 UNIVERSAL PACKAGING SYSTEM
I P AEAR TEAMINATION ASSEMBLY

TAB3so

 Rack No.

identity

8360 BARGRAPH PROCESS CONTROLLER

Slot No.

}%‘\

— izhel carrier shown hers is
replaced by cable trunking
o powarsd version

3

SRETLLVRLLAHLLRLIVVLLAGRY Y

LHEHLLALVLRRARATRLNNS

rear daor

customer larminals

(max, coble eniry -Smm’
cobie ferruies recommendeds

The TA&360 termination assembly rzonsists of a 48 pin pack-plane
connector with & wire loom linking the module connections on the
back-~plane to three rows of 16 customer terminals. The assembly 1is
used o mount §360 Bargraph Process Controllers into the 73%0
Universal Packaging System.

Wwhen <he D option is specified, steering dicdes are fitted between
rerminals A and B, and C and B as shown overleaf so that terminals 3
and C can be used for Malin and Back-up supply inputs. Terminals B
and 15 are then available as secure supply outputs for cabling back
to associated I/0 devices such as the TCS 'D series’® units.

When the B option is specified, 250 ohm burden resistors are fitted
petween terminals 1 zand 16, 2 and 17, and I and 18 for the three 1
to 3V analogue inputs.
Detailed specifications can be found in the following documents :-
7950 Sales Litevature
6360 Product Specification
£360 Technical Manual

Iss 1: Ocp 88 Pary no: H& 075415 0008
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TERMIMATION ASSEMBLY

TA 6 3 80 INTERCONNECTIONS

REAR PAMEL SCREM TEARINALE 2 PLANT 1HFORRATIOA

BACK FLANE
8 @1 PROCESS ¥AR. IN (1-8Y)
i) D@l>  RENOTE SETPOINT [N €1-8V)
@13 sETPOINT TRIN (1-8V3
Ple
@ls  uMIT ADORESS ADD 1
@ls  uNIT aporess anp 2
@7  uMIT ADORESS A0O 4
@ia  UNIT ADDRESS A0 8
@Dla  conPuTER ENRBLE IM €13
@lic men. 5.p. ENABLE IM (1)
@111 TRACK EM&BLE IH (1)
@iz HoLD EMABLE IN (D)
@13 WATCHDGE QuT (1)
@lis gy rouer
@15 24v_ UNSIHOOTHED DC SUPPLY
L 30 0% . SRINS @in  pc suPPLY 1 IN £20-30V)
.
YR 2 5 Dlis 0V REFERENCE
i @117 0V REFERENCE
@18 OV REFERENCE
@19 v REFERENCE
hurtly 18 @lao _ nick aLaRn OUT ¢0)
503 o 1) Dl21 10w aLarn OUT <0)
HLRED S 18) Dl2z  HARDURRE ALARH OUT (0D
20t thy 19 @23 BATT. VOLTAGE ALM DUT (0)
55T cay 20 @lzs  RENOTE AUTQ OUT (O3
lg‘rﬁ{ N ei) : ~1@l2s  HoLD + maKuaL OUT <02
gur {1 22:\{ @lee  usER LOGIC BIT 1§
gur 13 23r @Dlay  user rocic BIT 2
Ra§0%,, 9 : @las  WaTcHOOE QuT 1)
L 3?;8 Dlzs  TRANSNIT QUT -VE (RS 422)
AL ., 36 @30 TRANSHIT OQUT +VE (RS 422)
L A @lo __zav_surpLy ouY
f‘é-;gm 13 @i11 PROCESS VAR, IN (0-10Y)
Thtg-layt 4 Dl32  REMOTE S.P. IN (D-10V)
LA IRES : @l3z  SETPOINT TRIN IN (0-10V)
: @34 0V POHER
{R,5UPP 4d) @las  TRANSNITTER SUPPLY (-¥E)
53:??” 41 @136 TRANSHITTER SUPPLY (+VED
; D{a7
ta-ihyy 39 @138 PRUCESS VAR, OUT (9-10V)
W3"} Dl3s _ SETPUINT/DEV. QUT (0-10¥)
G-18yy 3I2F ; @lso  ar our cp-iovs
Si ¢~ 43 : @ilei 3T 1501 OUT (4-20mAI ~¥E
) : @laz 37 150U OUT €4-20RA3 4¥E
@i43 vy pousm
3;}}:8 Dles  RECEIVE IN -¥€ (RS 4220
g : Dis3  RECEI¥E IN +¥E (RS 422)
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CGP - 3-Term Output level
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TS - Algorithm sampling period

al initialisation and Parameter

ures
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Input channel processing
Internal switch status
Digital Input/Output status

Controller Operating mode and Front-
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channel ranging parameters

1. - Channel 1 input ranging
2L, - Channel 2 input ranging
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and Alarm setting parameters
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Saction 1 CENERAL DESCRIPTION

1.1

Introduction

The Model 6360 Microprocessor hased single-loop Process
Controller is fully compatible, both electrically and
mechanically, with the  Turnbull Control Svstems Matric 6000
Range of modular contrel eguipment.

As & Systems component it plugs directly into the model 7800
Rack unit or 7600 Bin unit for plant installation and integrates
with the full capabilities of the range which includes modules
for signal conditioning, actuator driving and centralised
monitoring and control facilities.

The 6360 Process Controller 1s also available housed within a
72mm DIN compatible sleeve for front of panel mounting.

Features and General Description

The features of the 6360 Process Controller are best described
with reference to the schematic Block Diagram shown in Fig 1.1.
It c¢an be seen that the hardware structure is such that each of
the Controller functions, namely:~

Front Panel Displays and Operator Controls
Digital Input/Output signals
Analogue Input/Cutput signals

are implemented as separate hardware blocks. BEach of these
functional blocks communicates with the Central Processor Unit
{CPU} which controls the overall operation of the unit via the
internal communication busses shown. The CPU itself contains
the microprocessor which is the intelligent “heart”™ of the
device and it in turn has to communicate with a Memory block
which stores the necessary set of cdontrol programs together with
all the control parameters.

The Front Panel contains all the indicators and displays
necessary o allew an operator to monitor a Process Control
Loop. It also has a number of control push-buttons which allow
the operator to interact with the Contreol Loop changing its mode
from Manual to Automatic with local or remotely supplied
setpoints and also to change the operating conditions within
thegse control modes. A socket is provided on the front panel to
allow an 8260 Hand-held programming terminal to be connected
which is used to set up the control 1loop characteristics
initially, or monitor and change any of the control parameters
subseguently. Access to all the loop parameters for monitoring
or updating purpeses 1is also possible by means of a second
communication channel available at the rear connector which is
intended for computer sSupervisory use.

1.2 . : wﬁgﬁﬂz
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The Digital outputs pr0v1de alarm and status ‘information about
the Controller via 8 logic signals. The Digital inputs are used
to control the Qperation of the Controller wvia external logic
signals when it is interacting with other Centrﬁilers in conplex
situations such as Cascade loops._ .

The Aaalogue 1nputs are used to monitoy the plant Process
Variable and receive external setpoints and trims. The Analogue
outputs provide the necessary control signals to the Actuator
drivers and alsoc re-transmit the Process Variable and Setpoint
or Error. . ' '

The Input Conditioning card may be utilised when the Analogue
inputs are 1 - 5V signals. This card also provides a supply for
powering external Transmitters. .

The 3 - Term control output is available in two forms; namely a
8 - 10V non-isolated signal, and a 4 - 20mA isolated signal.

Mechanical Structure

The Mechanical Structure of the 6360 Process Controller is shown
in Pig 1.2. Each of the functional blocks is implemented on a
single printed-circuit board {pcb) which plugs into an
interconnection or Mother board via peb edge connectors. The
Front-panel peb 1is connected to the Mother board via a 15 way
single~in-line connector and is secured via two retaining screws
and a mounting pillar. All the other daughter beoards plug into
48 way pcbh edge connectors except for a small Fuse board at the
rear of the module. This pcbh carries the fuses and power supply
protection circultry and is connected directly to the Mother
board via soldered "F" pins and is restrained by board guides.
The large reserveoir smoothing capacitor, Cl, is mounted directly
onto the Mother baard, '

The rear end of the Mother becard ({Assembly: AC 069488)
incorporates polarising slots in connector positions 35, 39 and
47 to mate with polarising pegs fitted to the 48 way system
connector housed within the 79580 Universal Racking System.




CONNECTOR CONNECTOR DAUGHTER BOARD POLARIBING
NUMBER TYPE FUNCTION KEY
POSITION
1 Double~sided Central processor unit 39 - 40
2 Double~gided Memory Mk 6 (010} 40 - 41
3 Single-sided Digital input/output 43 - 44
4 Single-sided Analogue input/output {1} 46 - 47
5 - - -
& Single—sided Input gignal conditioner 5 - &
7 Single~gided Gutput isolator 33 - 34
8 Single-sided +5V Power supply 25 - 26
9 $ingle-sided | +12V, =5V Power supply i4 -~ 15
TARBLE 1.1 6360 Daughter Board Bdge Connector Charactexristics




The connectors for the other daughter boards are provided with
polarising clips to ensure that the boards are always inserted

in the correct order. The daughter buard connector
characteristics are listed in Table 1.1. The B8 daughter boards
are firmly held in the Mother-board edge connectors by means of
a retaining strap. This strap hag lateral grooves for positive

mating with each daughter board and is provided with three
fixing screws. These are connected to the Front-panel mounting
pillar, a mounting post nexit to the Signal Conditicner card and
a mounting pillar next to the Fuse board.

The complete set of daughter boards and the Mother board slide
inte a 72mm case assembly which is fitted with a Front-panel
fascia as illustrated in Fig 1.3, The fascia carries the cover
for the 8260 Hand-held programming terminal socket and the metal
catch~handle for module withdrawal. A metal clip is mounted at
the vear of the sleeve to hold the Mother board assembly firmly
in position.

1.3.1 Rack-Mounting Controllers

The 6360 Controller may be rack mounted in the standard
TCE type 7000 racking system. A 19" rack will house up to
6 Controllers in their 72mm metal cases, and they can be
mixed with other TCB Matric 6000 modules. A half width
rack is also available, and this can hold up to 3
Controllers. Rack wiring is carried out in the
conventional manner, and a rack-wiring schedule may be
prepared from the 6360 rear connector pin chart given in
Appendix A.

1.3.2 Bin-Mounting Controllers

The 6360 Controller may be mounted in the TCS 7600 Bin
system, where the Controller pins are wired to customer
screw terminals. The system can be configured by
referring to the B6360 rear termination assembly given in
Appendix B.

1.3.2 Parel~Mounting Controllers

The 6360 Controller can be used as a stand-alone panel~
mounted instrument by using the 7900 single or multi-way
& leeve assembly. In this case gach instrument is provided
with a 7360 rear termination assembly that contains the
power supply, two alarm relays, and also gives access to
all the instrument connecticons via sc¢rew terminals, Full
data sheets on the 7900 sleeve unit and the 7360 reavr
termination assembly are provided in Appendix C.
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1.4 Daughter Board Functional Descriptions

Each
their

1.4.1

of the daughter boards are described in turn to indicate
function within the basic 6360 Process Controller.

Front-Panel Daughteyr Board (Assembly: AC 075225)

The Front-panel dasughter board holds all the indicator and
display components together with the Operator Control
push-buttons. The display components ¢an be seen from the
fascia diagram of Fig. 1.3 and consist of the following:-

a} Vertical Bargraphs

Two 101 segment, red LED bargraph displays are provided
and each has the bottom bar permanently lit to indicate
poweyr on. The remaining 100 segments indicate values
of 0 - 100% in 1% steps. The left-hand bar displays
the current Process Variable (PV) while the vight-hand
bar displays the Resultant Setpoint (SP}. In the case
of an alarm condition the PV bar is made to flash.

b) Digital Readout ({(Assembly : AC 075226)

A 4 digit, orange 7-segment LED display with a sign
digit and programmable decimal point position is
provided for Process Variable, Setpoint, 3-Term Output
or Measured Power indication in the range - 9999% to
+9999,

¢) Output Display

A 10 segment, vyellow LED horizontal bargraph Iis
provided to indicate the 3-Term output from the
Controller or the Mesasured Power from 0 to 100% in 10%
steps.

d) SBtatus LEDS

Twe rectangular vyellow LEDs are provided to indicate
the TRACK and HOLD status of the Controller.

';4»8 vr‘W
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The 6 operator Control push-buttons are all of the
momentary type and have the following functions:-

a} 3 Control Mode Push Buttons

These are the MANUAL (M}, LOCAL AUTO (A}, and REMOTE
AUTO/RATIO (R) buttons which incorporate vellow, green
and green LEDs respectively. These buttons select the
actual operating mode of the Controller.

bh) 2 Function Push—-Buttons

These are the RAISE (4} and LOWER (¥) push-buttons
which are used in conjunction with the (M)} and {(SP)
buttons to increase and decrease respectively the
output level, Local Setpoint, or Ratioc settings.

Pressing only the Raise (a&) or Lower {(w¥) buttons will
cause the high or low alarm levels respectively to be
flashed on the Dbargraphs. Absolute alarm levels are
indicated on the PV bar, and deviation alarm levels are
indicated on the SP bar,

c) Display Select Push—~-Buttons

Normally the digital readout displays the Process
Variable but when the SETPOINT (SP) display button is
pressed it shows the current setpoint or Ratio setting
in RATIO mode.

The Daughter board contains all the drive electronics
associated with these displays and push-buttons and also
carries the 7 pin socket into which the 8260 Hand-held
programming terminal may be plugged.

Central Processor Daughter Board (Assembly: AC 069932}

The CPU Daughter board contains the 16 bit microprocessor
together with the associated support logic required for
interrupt handling and for providing the necessary
input/output decoding logic. A Universal Asynchronous
Receiver Transmitter (UART) circuit and associated drivers
are used to communicate with either the 8260 Hand-held
programming terminal via the Front panel socket, or with a
supervisory system via the rear connector serial data bhus.

The CPU card also contains a Watchdog timer circuit which
monitors the microprocessor input/output functions. Upon
detection of a failure all the Analogue outputs are
"frozen®™ and all Front panel displays are cleared except
the bottom bar on each of the bargraph displays.

- gl gmgy e



1., 4.3 Memory Daughter Board (Assembly: AC 076042)

The Memory daughter board i1s used to store the actual
Controller programs in Read-Only Memory (ROM} and also the
Control Iloop parameters and other variables are stored in
non-volatile Random-Access Memory (RAM}, The RAM chips
are made non-volatile by means of a standby battery supply
circuit which powers them when the main supply has failed
or undergoes a transient failure. A Jong—life Lithium
primary cell 1is used for this purpose and it may be
isolated from the circuit, during long shelf storage
periods, if required.

The Lithium battery 1is not soldered directly to the memory
board itself but is fitted to a separate battery board
(Assenbly: AC 076044) which 1is connected to the memory
board via twoe Z-way plugs and sockets., This plug-on
battery board is held in place by a board restraining
bracket.

When the battery board 1is disconnected to facilitate
battery replacement, standby current to the CMOS RAM is
supplied by a high wvalue *Supercap" fitted to the Mk &
memory board. This capacitor will maintain the RAM in its
non-volatile state for a wminimu period of 20 minutes
while the battery board is being replaced.

The battery supply can be isolated from the RAM by switch
SH1l., This might be done to conserve battery life when the
6360 is to be left unpowered for any great length of time.

SWl is pushed in to connect the battery and pulled out to
isolate the battery from the RaAHM.

Digital Input/Output Daughter Board (Assembly: AC 066520)

This daughter board has provision for 8 external 0/15V
logic level inputs via the rear connsctoy for control mode
selections such as HOLD and TRACK etc., and for providing
a controller Unit Address via back~plane wiring. 16
internal switches are also provided on the board to =et up
digital inputs to characterise the Controller with certain
control mode parameters. In addition the board provides 8
external 0/15V logic level outputs for indicating
Controller modes and status such as HIGH or ILOW alarms.

The use of 0 and 15V logic levels for external inputs and
outputs allows the 6360 Process Controller to interface
directly with other modules in the Matric 6000 range.




1.4.5

Analogue Input/Cutput Daughter Board (Assembly: AC 065517)

The Analogue Input/Output Daughter board contains the
circuitry necessary to provide the 3 non-isclated 0-10V
output channels, each of which incorporates a medium—~term

gample-and-hold output stage. The board accepts 3
non~isolated 0-10V input channels which are multiplexed
before being converted into digital form for the CPU, In

addition, circuitry is provided on the board which allows
the CPU to measure the battery voltage under dynamic
loading conditions. '

This board also contains circuitry capable of detecting an
open~-circuit ©-10V Process Variable input, or a zero
current Process Variable signal when using the Input
Conditioning Card with a 4-20mA input.

Input Conditioning Daughter Board (Assembly: AC 068056)

This board contains 3 independent amplifier circuits that
convert a 1-5V input signal to a 0-10V output signal. The
3 outputs are internally connected to the three 0-10V
input channels of the Analogue Input/Output Davghter board
via switch 83, and ¢an also be monitored via the rwear
connector. Each input conditioning amplifier can be
switched in or out of the circuit via 53 so allowing a
mixture of 0-10V and 1-5V inputs to be applied to the 6360
Controller.

The board also contains an isolated Transmitter Power
Supply whbich 1is available wvia the rear connector for
powering remote 4-20mA transmitters,

Output Igsolator Daughter Board (Assembly: AC 068119)

The 3-Term Control output of the Analogue Input/Output
daughter board is internally connected as the 0-10V input
to the Output Isolator. This board then converts this
signal to a 4-20mA isclated ocutput signal available on
separate rear connector pins.

+5V Power Supply Daughter Board (Assembly: AC 066518)

This board basically consists of a switching regulator
circuit which draws its power from a 20~30 volt smoothed
unreguliated input and can supply up to 2.5A before current
limiting. The board also contains the necessary logic
¢ircuitry to detect Power On and Power Failure conditions
and alert the CPU accordingly.

w geh gonel -y
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i.4.9

1.4.10

+12v, -5V, -12V Power Supply Daughter Board
{Assembly: AC 0606519

This board also draws its power from the 20~30 volt supply
input and uses a monclithic regulator to produge the +12V
supply yail., A 16V supply is also generated on the board
by means of an inverting regulator circuit and the ~12V
and -3V supply raills are derived from this with two
further moneolithic regulators. 811 3 of the regulators
incorporate current limit and thermal shut-down
facilities.

The board also generates &£ pairs of isclated, unregulated,
supplies which are used for the Transmitter Power Supply
on the Input Conditioning board and the isolated output
aupply on the Output Isolator board.

Fuse Daughter Board {Assembly: AC (76089}

This board is used to wount the main 23 supply fuse
together with circuitry capable of blowing it in the event
of any internal supply rail exceeding its voltage
tolerance limit. A spare 23 fuse is also mounted on the
board for convenience. The board incorporates special
fuse clips which allow the mounting of 20mm or 1% inch
fuses in either the active or spare fuse position.




1.5 Technical Specification

1.5.1 Operatoxr displays

&}

b}

)

d)

e)

Yertical Bargraphs
Process Variable (PV) on
the left, Setpoint (SF}
on the right.

Digital Readout {for
Setpoint, Process
Variable, 3 Term Output,
and Measured Power
indication)

Alarm Indication

3-Term Ouitput or
Measured Power Display

Statys Indicators

¥

X

-

Two 101 segment red LED
bargraph displays {each
with bottom bar always
on} displaying Process
Variable and Setpoint
from 0 - 100% with
resolution of 1%,

4 digit, orange LED
display with sign and a
decimal point that can be
programmed to 4
positions -

+. 9999
or +9. 999
or +99, 99
or +999.9
or nopne, i.e. 9999
High or low alarms
indicated by flashing the

PV bargraph

Horizontal vyellow LED
bargraph with 10 segments
te indicate 0-100% cutput
in 10% steps.

Z yellow rectangular LEDs
to indicate TRACK and
HOLD status.

e gl g



1,5.2 QOperator Controls

a) Control Mode Selections : 3 Momentary action
illuminated push-buttons:-

(i} Manual (M) with
integral yellow LED

{11} Local Auto (A} with
inteqgral green LED

{iii} Remote Autc or Ratio
(R} with integral
green LED.

b) Function Selection : 2 Momentary action, non-
illuminated push-buttons:

(i} Raise (4] increases
the 3~Teprm Output
when Manual {M} is
pressed, or the
Setpoint or Ratio
Setting when
Setpoint display
{8P} is pressed.

{ii) Lower (¥} decreases
the 3-Term Output
when Manual (M} is
pressed, or the
Setpoint or Ratio
Setting when
Setpoint display
{8P) is pressed.

1 momentary action,
non-illuminated push
button which causes the
digital readout to display
the current setpoint as
long as it is pressed.

£Y3

¢} Display Selection

KNOTE

Holding the Manual, Auto
or Remote buttons pressed
in will cause the digital
readout to display the
current 3-Term Control
Output level or the
Measured Power as 4 digit
values 1in the range 0 to
99,99% or in engineering
units respectively.




1.5.3 Analogue Inpuis

a) Mumber of Channels

b} Channel Punctions

c) Input 8Signal Levels

d} Resolution

e} Agguracy

£} Sampling Rate

g} Input Impedance

h) Input Signal Processing

*e

o

(3

v

a0

.

3 direct non-isolated
inputs or 3 conditioned
non-isolated inputs.

Channel 1 = Process
Variable input

Channel 2 = Renmote
Setpoint/Ratio input
Channel 3 = Setpoint Trim/
Track/Measured Power
input.

Direct inputs are 0~10V

range
Conditioned inputs are
1-5V, {Derived from

4-20mA across 250R Burden
resistor.)

12 bit binary ADC {.025%)
applied to inputs.

15 bit binary
representation obtained
after digital filtering
and signal averaging
giving resolution of 1
digit in +9999.

1. LSE max. over U to
50° range for hardware.
+1 digit of reading for
0-4000 range.

+2 digits of reading for
0~8000 range.

33 digits of reading for
0-9999 range.

« after input filtering.

ADC samples 1 channel
every 1i2ms, i.e. any one
channel is sampled conce
every 36ms.

M ohm pull-down to -5V
on Channel 1

M ohm pull-down to 0V on
channels 2, 3

Linear: normal or
inverse;

Normal ised square root;
Tvpe J, K, T, 8, R, E, B
thermocouples;

Platinum resistance
thermometers:

Up to 5 user specified
linearisations:

ER R o Pt

S



1.5.4 Analogue Qutputs

al

b)

<)

d)

g)

h)

i}

3)

k)

Rumber of Channels

Channel Functions

Output Signal Levels

Cutput Circuit type

Output resolution

Accuracy, {0-10V Output
Isolated Cutput
accuracy

Sample and Hold

OQutput Drift Rate under
Watchdog Failure
Conditions

Qutput Drive Capability

Isplation Voltage

4

"

0

A

3 direct non—-isclated

outputs plus 1 isolated
cutput.

Channel 1 = 3 Term
Control output

Channel 2 = Process
Variable output

Channel 3 = Setpoint
Output or amplified

Deviation {Errov)
Direct outputs are 010V
range

Isclated output is 4-20mA
{Channel 1 only)

Medium— term analogue
sample~and~hold circuits
preceded by DAC

12 bit binary (.025%)
giving minimum eanalogue

voltage steps of 2.5mV

£1 LSB max over 0 to 50°C
range

+0.5% of full scale

DAC updates 1 channel
every l2Zms, i.e. any one
channel is refreshed once

every 3éms.

0. 5nV /sec maximunm
{egquivalent to 1% of full
scale in 3 minutes)

t5mA for direct wvoltage
outputs

g to 12V for 4-20ma
isolated output

+50V minimum with

respect to system ground




1,5.5 Digital Inputs

a) HNumber of Inputs

b} Input Functions

¢} Input Voltage Levels

d} Input Impedance

l.S.S'Digiial Cutputs

a) Bumper of Outputs

b} Output Functions

¢} Output Voltage lLevels

d) Output Drive Capability

46

*

*w

8 rnon~isolated inputs

Input 1 = unit address 1
Input 2 = unit address 2
Input 3 = unit address 4
Input 4 = unit address 8
Input 5 = computer enable
Input 6 = Remote Betpoint
/Ratic enable
Input 7 = Track enable
Input 8 = Hold enable

15V = logic one
= loglc zero

100k ohm pulldown to OV
{gives 150ud logic one
current}.

g non-isclated outputs
plus Watchdoy

Output 1 = High Alarm
Cutput 2 = Low Alarm
Output 3 = Hardware Alarm
Output 4 = Battery __
Voltage low
Output 5 = Remote Auto/
Ratio status
Qutput ¢ = Hold + Manual
status
OGutput 7 = User logic bit
Output 8 = User logic bit

15V = logic one
v = logic zero

2k 2 open-collector pulliup
to +15V supply

Maximum logic zero sink
current = 16ma

i

b gl g 17



1.5.7 3 Term Control and Setpoint Characteristics

a} Algorithm Bampling
Period
b} Setpoint - range
- limits
¢} Setpoint Trim Range

d) Alarm Limits
- Devyviation

- Absclute

e} Input Pilter Range
{all inputs)

£} Input Signal Processing

g} Control OQutput - range

-limits
~polarity
- raise/lower rate in
Manual

h)} Proportional Band range

i} Integral Time Constant
Range

j) Derivative Time.
Constant Range

=
+

(23

-

-

La 3

e

"e

L2

*k

£

“low, high,

36 msecs to 0.2 mins
dependent upon Integral
and Derivative times

" Iow, high =-9999 to +9999

low, high =-9999% to +9999

low, high -9999 to +9999
in Engineering units.

0 to 9999 with
hysteresis of 0.5% of

Setpoint span

low, high, -9999 to +9999
with hysteresis of 0.5%
of Process Variable span

0 te 99.99 seconds {first
order)

One of 16 functions

including sguare root and
linearisations.

0-99.99% = 0-10V or
4-20mA (3-Term only)

low, high 0 to 99,5%9%

Inverse Cutput rnode
switch selectable,
0 to 99,.99% in 10 secs.

with accelerating action.

0 to 999.9% (0 configures
loop to bhe in ON/OFF con—
trol ~ see Section 3,13},

0,04 to 99,98 secs or
0.01 tc 99. 99 minutes

0 = off

0,04 to 99.99% secs. or

0.0l to 99.99 minutes

0 = off

= g gd S-d



1. 5.8 Power Supplies

a)

B}

c)

d)

e}

£)

gl

Input Valtage

Input Current

Input Fuse Rating

Internal Supply Rails

8

e

*3

{(May be unsmoothead,;
full-wave rectified AC)
20-30V 2 recommend ed
operating range.

19-35v De absolute
max imum input limits,

600mad without hand~held
terminal at 28V DC
T00mA with hand-held
terminal at 28V DC.

25,

Nominal Voltage

Voltage Tolerance

Current Limit

+12v
+ By
- 5V

-12v

+0. 5V 200ma
+0, 25V 2.5

+0. 2V 200mA
+0. 5V 3G0ma

Power Failure Detect
Threshold

Remote Transmitter
Supply characteristics

Memory Standby Battery
Characteristics

va

]

LT

2%

when input voltage falls

helow 16.5 0.5V,
26V +1.5V at 4mA ocutput

30V 10,5V at Z20mA output

50V minimum isolation
with respect to system
ground

Lithium type.

3. 0V nominal
160mah .

output at

8~10 yvear shelf life.

5 vyear 1life minimum on
continuous standby.

20 ninute holdup time
minimum with battery
board removed.




1,59 Communications

(&)

{B)

a} No. of Communication
Channels
b) Type

¢} Functions

Hand-Held Terminal Link

a) Transmission Standard
b) Data Rate

¢) Character Length

Multi-Drop Supervisory Link

a) Transmission Standard
b) Line Impedance

¢) Line Length

d} YNo. of Instruments/Line

e} bata Rate

£} Character Length

(1) ABCTII mode
~ 110 Raud
{ii) ASCTII mode

- 300 to 9600 Baud

{iii) Binary mode
- 110 Baud
{iv) Binary mode

- 300 to 9600 Baud

s

L]

e

*a

L2d

e

(23

e

£X)

Z serial ports.

Full duplex.

{A) Dedicated data 1link
via the front panel
used by the Hand-held
Teyminal.

(B} Multi~drop data link
via the rear
connector used by a
supervisory computer.

2 wire RS 232/N24 (412V)
300 baud
10 bits made up of:-

1 start + 7 data + 1
parity {even) + 1 stop

4 wire R8422 (0-5V)

120-246 ohm twisted pair

4000 ft max. {at 9600
baud}

16

Belectable from 110, 300,
600, 1200, 2400, 3800,
4800, or %600, baud

11 bits made up of -~

I start + 7 data + 1

parity (even}) + 2 stop

10 bits made up of:~
1 start + 7 data + 1
parity {even} + 1 stop

12 bits made up of:~
1 start + 8 data + 1
parity (even) + 2 stop

11 bits made vp 0f:-
1 start + 8 data + 1
parity (even) + 1 stop

1.20
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1.5.10 Physical Specification

a} Mechanical
{i)  width
{ii) Height
{iii) Depth
(iv) Weight

b} Envirommental

(i) Operating
temperature

{ii) Btorage
temperature

{iii) Relative humidity

{iv) Ventilation

"

y

"

"

e

72 mm
142 mm
300 mm

1.7 kg

0 to +50°C
~20 to +55°¢

5 to 90% non condensing

Rack or Bin moun ted
Controllers must have at
least a 1U gap above and
below the case for proper
ventilation

Sleeve mounted
Controllers should be
mounted as specified in
the 7800 Bleeve data
sheet (see Appendix C)

v gl el



Section 2 INSTALLATION

2.1 General Reguirements

The

sequence of events for installing a 6360 Process Controller

in a system should be as follows:~

al

bl

c}

aj

ej

£}

g)

Rack or Bin Systens

{i) Ensure that a 72mm slot, fitted with a 48 way connector
and all the correct mounting hardware, i1s available in
a TCS 7000 Rack or 7600 Bin {See sections 1,3.1 and
1.3.2).

{ii} Ensure that an appropriate 24V DC supply is available
and has been wired to the slot in the manner outlined
in the System 6000 Installation Guide Section 5.

Self~-Powered Sleceves

{i} Ensure that a 7%00/7360 Self«~Powered Sleeve is
available {See Becgcticon 1.3.3}.

{ii} Ensure that the 7900/7360 Self-Powered Sleeve has been
correctly wired to either a 110/240V AC mains supply or
a 24V DC supply {(See Appendix C}.

Before sliding the instrument into the rack, Bin or 7900/7360
sleeve check that all the internal switches have been set
correctly as outlined in Section 2.3

Check that all the plant connections and other external
inpute have been implemented correctly and that the signals
are at the right levels as cutlined in Section 2.4.

Power up the instrument in the manner ocutlined in Bection
2. 5.

The instrument can now be programmed with the Control Loop
parameters following the instructicons given in Section 4.

Once the Controller has been loaded with these parameters it
can be opsrated in the wvarious modes and control loop
configurations as described in SBection 3.
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2,2

Power Supply Connections

For a description of Power Supply ¢onnections including
discussions of:

Bagic Ground connections,

Connection of Separate 24V DC gupplies,
Common Parallel Supply configuration,
Combination supply configuration

and External Ground connections

refer to the System 6000 Installation Guide Section 5.

Internal Switch Settings

Fig 2.1 is a view of the 6360 Process Controller locking down at
the top of the sleeve and illustrates the relative pogitions of
the wvaricus daughter boards and their associated internal
switches,

2. 3.1 Memory Isolation Switch

This switch, 8W 1, is situasted on the Mk 6 Memory daughter
board and its function is to isolate the (MOS8 parameter
memory f£rom the standby battery supply. In normal
operation this switch should always be pushed in to ensure
that all the instrument parameters are stored safely when
the external power supply 1s interrvupted for any reason.
When power is re—established the instrument will continue
operation using the last set of stored parameters.

If +the instrument is to be stored or left un-powered for
any length of time without parameters programmed into the
memory, then the switch can be pulled out to avoid
draining the standby battery. It should be c¢hecked
carefully that the switch has been pushed in before
attempting to power up the instrument and start entering
parameters. Note that whenever this switch is pulled out,
all stored parameters will be stored for a minimum period
of 20 minutes after which they will be lost. This storage
period is to enable easy replacement of the plug-in
battery board. (see SBection 1.4.3}.

2.3.2 Digital Input/Output Board Internal Status Switches

Fig 2.1 shows that the Digital Input/Output daughter board
carries two 8 way DIL switches situated along the top
edge. These two switch banks $S1 and 82 are used for
setting "up various internal functions within the £360
Process Controller to c¢haracterise it for a specific
centrol system application. The functions assigned to
cach of the switches contained within 51 and 52 are listed
in Table 2.1 and are detalled overleaf.

2.3 wrrhé



SWITCH [SWITCH SWITCH ACTION SWITCH FUNCTION
BANK NUMBER ON (UP]) OFF ({DOWN )
Ratio Normal
1 mod e 3-Term Ratio mode enable
Inverted Normal Output display mode select
2 Display Display
Inverse Normal
3 Ratio Ratio Inverse Ratio mode select
Inverse Normal
52 4 output ocutput Inverse 3—term output select
RIGHT MANUAL Previous a) Return mode after power
O/P = LO mode failure
5
MANUAL MANUAL b) Mode selected after open—
o/ = LO O/P=prev. circuit PV detected
Tracks Setpoint action when not in
6 PV Constant AUTO mode
Deviation Channel 3 output function
7 (Error) Setpoint select (pin 34)
3-Term time constant range
8 Minutes Seconds gelect (TI,7TD)
Disable Enable Integral term balance disable
1 Balance Balance on Local Setpoint {(SL) changes
2
3 see Table 2.2 Baud rate selection switches
sl for RS5422Z2 data link
4
LEFT
5 Binary ASCII Protocol mode select
2
6 4 0 2
1
7 2 0 2 Instrument Group
0 identifier (GID)
8 1 0 2

TABLE 2.1 Digital I/0 Board internal

switches 81 and 82 functions

ol PRl Ry




the use of the supervisory serial data link. Remote
supervision and monitoring of TCs
microprocessor-based instruments by an external
intelligent device is discussed fully in Section 4
of the System 6000 Communications Manual.

a) Switch Bank 531 Functions

Most of the switches on this bank are used to set up
the RS8422 supervisory data 1ink as follows:-

(1)

Switch no. 1

This switch disables the balancing ©of the
integral term on Local BSetpoint {(SL) changes:-

%1 no., 1 OFF
51 no. 1 OW

balancing enabled
balancing disabled

L

{ii} Switches no. 2, 3, and 4

These gwitches select the baud rate at which the
RS422 data 1link operates. The 8 pogsible data
rates are 110, 300, 600, 1200, 2400, 3600, 4800,
and 9600 bauds and the regquired switch settings
to obtain them are given in Table 2. 2.

{iii} Bwitch no. 5

Thigs switch selects the operating mode of the
serial link communications protoccl thus:i-

51 nc. 5 OFF
51 no. 5 ON

ABCII mode protocol
Binary mede protocol

Ty

NOTRE: A1l instruments on the RS422 data link must use

the same protocol mode.

{iv} Switches no. 6, 7, and 8

In & large Supervisory Control system many System
6000 instruments may be connected to the central
computer via a single sevrial data link. In such
a c¢onfiguration each instrument must have a
unigue identity so that when the computer sends a
message to a particular instrument, only the unit
with that identity will reply. The 6360 hardware
allows wup to 128 separate units to be uniguely
identified wvia a 7 bit binary address. The 4
legst~gignificant bits of this address are called
the Unit identifier {UID) and are selected via
back~plane wiring, described in Section 2.4.4 a).
The 3 most-significant bits are called the Group
Identifier (GID) and are selected by means of
switches 6, 7 and 8 of sgwitch bank S1. Table 2,1
shows that the binary weighting of each switch is
as follows:~ .

ﬁga

Y



SWITCH SWITCH NUMBER BAUD NUMBER OF
BANK RATE STOP BITS
2 3 4
Of¢f Of £ Of f 110 2
Of£f Of On 360 1
Off On Off 600 1
Of £ On On 1200 1
. On Off Off 2400 1
On Off On 3600 1
On On Off 4800 1
On On On 9600 1
TABLE 2,2 RS422 Supervisory Serial Data Link

Baud Rate Selections




8 =
Sl no. 7 =2 when in the “ON" position.
6 =

Thus these 3 switches can be vsed to select a
Group Identifier from 0 - 7,

bh) Switch Bank 82 Functions

The

switches on this bank are used to set up internal

operating modes within the 6360 Controller as follows -

(1)

(11}

Switch no. 1

This switch is set when it is required to operate
the 6360 as a Rastic Controller, otherwise it
behaves as a conventional 3~Term Controller (see
Section 3.73).

Switch no, 2

Switch no. 2 of switch bank 82 1s used to
provide the facility of Output Display Inversion.
This function applies both to the display of the
Controller Cutput, orP, on the horizontal
bargraph, and to the display on the 4 digit
readout whenever the M, A or R buttons are
pressed. The action of 82 no., 2 is as follows:—

52 no. 2 OFF = Normal display

&g, if electrical output 1is at 60% of
max imum, then OP reads as 60%.

S$2 no. 2 ON = Inverted display

£.9. if electrical output is at 60% of
max imum, ther OPF reads as 40%.

This facility does not affect  the control
process, onily the output display. Indeed, 52 no.
2 ran even be altered while 1in c¢losed-loop
control without any effect on the process.

Note

With the Output Display Inversion switch ON, the
Raise and Lower push~hbuttong affect the displaved
value., Pressing Ralse and M raises the displayed
output value and lowers the electrical output.
Similarly error conditions that cause the
electrical output to fall to & minimum, will
result in OP being set to HO.

2.7



{iii) Switch no. 3

{iv}

{v)

When switch no. 1 of switch bank S2 is ON so that
the 6360 operates ag a Ratic Contreoller, then
switch no. 3 can be used to select the Normal or
Inverse Ratio mode. The effect the Inverse Ratio
mode has on the Ratic Setpoint and the Controlley
operation is discussed in Section 3.7.3 d}.

Bwitch no. 4

This switch determines whether the Controller
3-Term output (pin 32} is in the HNormal or
Inverse operating mode. In the HNormal mode
{switch OFF} the 3-Term ocutput moves towards Ffull
sreale (100% or 10V) to counteract a negativer
golng FPFrocess Variable, i.e. typically when the
Setpoint is greater than the Process Variable.
In the Inverse mnmode {switch ON} the reverse
occurs  and the 3-Term output moves towards zero
to counteract a negative-going Process Variable.
It should Dbe noted that the Output Bargraph and
Digital readout will always indicate the actual
Output as a percentage regardless of the setting
of switch no. 4. (Except where Output Display
Inversion is selected ~ see (ii) above).

Hote
The sense of Normal and Inverse output may not
conform e conventions adopted by other

manufacturers.

Switch no., B

This switch iIs used to select which mode the 6360
Controller will operate in after a power failure
or the detection of an open~circuit Process
Variable input as follows -

A} Return mode after power failure

Normally, after an input power failure the
6360 will resume operation in the same control
mode  and using the same loop parameters as
were current before the failure occurred (see
Section 2.5.2). However, in certain
applications it would be a requirement that
the Controller always reverts te the Manual
Mode after a power failure regardless of the
previous operating mode. Consequently, switch
no. 5 can be used to select the Controller
operation after power failure as follows :—

52 no. 5 — QFF

In this case  the Contreoiler regumes

operation in the mode in which it was
operating just prior to the power failure.

PR S .
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g2 no. 5 - ON

In this case the Controller always resumes
operation in the MANUAL mode with the
controller electrical output {pin 32) set
to the Low Limit. Where output display
inversion is not selected, this results in
OF being set to LO, Where ocutput display
inversion 1is selected this results in OP
being set to HO,

B) Mode selected after open—circuit PV detection

Switch 5 is also used to select the action the
Controller takes upon detecting an
openn~circuit or zero current Process Variable
input (see Section 2.%6.3}. Once this con-
dition has been detected the 6360 will enter
the FORCED MANUAL Mode with the Manual LED
flashing to indicate the faulty input. If the
Contrceller was operating in the AUTO, REMOTE
AUTO or RATIC modes when the fault ocourred,
the subsegquent control action can be selected
as follows:—

32 no. 5 -~ QFF

In this case the 3~Term Control output will
remain at the last calculated level prior
£t the fault condition occurring.

$2 no. 5 —- ON

In this case the UClontroller electrical
Output {(pin 32) will be set to the lower
Timit. Where output display inversion is
not selected, this results in OP being set
to LO. Where coutput display inversion is
selected, this vresults in OP being set to
HO.

For the Contreller action if it was in HOLD,
TRACK or MANUAL prior to the fault ogeurring
refer to Section 2.6, 3,

Note that when the Controller is in this
FORCED MANUAL operating condition all the
operating characteristics of Section 3.3.2 and

3.3,3 still apply e.qg. the Output can be
raised or lovered and go can the Local
Setpoint. The only difference is that it is

not possible to select any other operating
mode via the Front-panel push-~buttons until
the open-circuit input conditieon has been
corrected.

2.9 = gt Pk T3



53 SWITCH ACTIGN
BANK
OFF ON
SWITCH{PIN] SIGHAL 1SIGNAL [VOLTAGE | SICGNAL SIGNAL{VOLTAGE
NUMBER NO.I FUNCTION SENSE |RANGE FUNCTION SENSE IRANGE
10! N/A - - Process Input 1-5v
Variable
1
13| Process Input| 0-10V Process Output! 0~10V
Variable Variable
111 N/A - ~ Remote Spt. (Input 1-5v
JRatio PV
2
14| Remote/Ratio! Input; 0-10V Remote/Spt. [Output| 0-10V
Setpoint /Ratioc PV
121 N/A - - Trim/Track Input 1BV
Meas. Power
3
15] Trim/Track Input| 0-10V Trim/Track OQutput! O~10V
Meas. Power Meags, Power

TABLE 2.3 Switch Bank 83 Selection Functions
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{vi} Switch No. 6

This switch is used to determine what happens to
the Local Betpoint value when the controller is
not operating in the Local or Remocte Auto Modes.
When the switch is8 OFF the Setpoint remains
constant, while 1if the gwitch ig ON the Setpoint
will track the Process Variable input thus
ensuring no change in the Control Output level
upon subsequent return to the Auto modes,

{vii) Bwitch No. 7

This switch is used to select whether the Channel
3 analogue Output {pin 34) is used to re-transmit
the Resultant Setpoint or the Amplified Error as
a 0-10V signal. When the switch is OFF channel 3
outputs the Setpoint and when it is ON channel 3
outputs the Error signel as described in Section
2.4.3 o).

{viii) Switch No. 8

Thie switch determines whether the Integral and
Derivative Time constants atre ranged in seconds
or minutes, When the switch is OFF the seconds
mode is selected and when it is ON the minutes
mode is selected., {(Bee Ssotion 4.6, 4)

2.3.3 Input Conditioning Daughter Board Switches

It can be seen from Figure 2.5 that the Input Conditioning
daughter board has a third 4-way DIL switch bank, 83,
available along its top edge. Three of the switches in 53
are used to individually select which of the three
analogue input channels have direct 0-10V inputs and which
of them have 1-5%¥ conditioned inputs. The effsct of the
three switches is illustrated in Table 2.3,

It can be seen from Table 2.3 that with all 3 switches in
the OFF position, the direct 0-10V analogue inputs can be
connected directly to pins 13, 14 and 15 as described in
Section 2.4.2 A). When switches 1, 2 or 3 are set ON, the
1-5V  conditioned 1inputs are connected to ping 10, 11 and
12 while pins 13, 14 and 15 then serve as (~10V output
signals respectively. (See SBection 2.4.2 BY}. The
remaining ewitch of switch bank 83, namely number 4 is not
used and can be left in either position.

It should be noted that the settings of switch bank 83 can
not be accessed via the B260 Hand-held terminal or serial
data link using the SW status word of Section 4.3. 4.

b g
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2.4 Plant and Other External Connections

Appendix A lists the functions of the rear connector pins of the
6360 Process Controller, For correct operation of the
~instrument in a system it is necessary that external plant and
equipment is connected up to it in the following manner.,

2.4.1 Power Supplies

Connection of the 0V ref., OV power and +24V supply rails
of pins 2, 3 and 8 respectively are fully dealt with in
the System 8000 Installation Guide Section 5.

2.4.2 Analogue Inputs

The Controller has 3 separate analogue input channels
which are allocated to the following functions:-

z) Channel 1 {Pin 10: 1-5V; Pin 13: 0-10V)

Channel 1 is the Process Variable (Measured Value)
input and has the same range as the Betpeint. Circuitry
is provided which will detect when the 0-10V input goes
open-circuit, or when zero-current is applied to the
1-5V inputs via external burden resistors. Under these
conditions the Control action will be as descrived in
Bsction 2.6.3.

b) Channel 2 (Pin l1l: 1-5V; Pin 14: 0-10V)

Channel 2 1is allocated to one of the following two
functions depending upon whether the 6360 is acting asm
a Ratio Controller or not.

{1} 52 no. 1 = OFF

Section 2.3.2 b} (i) shows that with 52 no. 1 OFF
the 6360 1is configured as a conventional 3-Term
Controller. In this mode Channel 2 is used for
an External (Remocte) analogue Setpoint input when
this facility is regquired as described in SBection
3. 6.

{(ii} 82 no. 1 - ON

Section 2.3.2 b) (i) shows that with 82 no. 1 ON
the 6360 is configured as a Ratic Controller. In
this mode Chennel 2 is used for the Ratio Process
Variable input £from the Primary loop Controller
as described in SBection 3.7.




¢} Channel 3 {Pin 12: 1-5V:; Pin 15: 0-10V)

Channel 3 is allocated to one of the following four
functiong  depending upon the 6360 operating mode and
the settings of switch no. 1 of switch bank 82 and bit
4 of parameter MD.

{i) TRACK mode operation

When the TRACK ENABLE logic input, pin 30, is at
15V the 6360 Controller is operating in the TRACK
mode as described in Section 3. 2. Under these
conditions, the 3~Term cutput, pin 32, is forced
to follow the signal applied to the Channel 3
input without filtering or input channel
processing. See Section 3.2.2 a}.

(ii) Sg T 1 - OFFy MD bit “1 LOW

Under these conditions the 6360 is operating as a
conventional 3~Term controller and the signal
applied to the Channel 3 input is used to trim
the Local or Remote Setpoint as described in
Section 3.11.1.

(iii) 82 no. 1 -~ ON, MD bit 4 LOW

Under these conditions the 6360 1s operating as a
Ratio Controller so the signal applied to the
Channel 3 input is used to trim the Ratio
Setting, RS, as described in Section 3.11.%2.

(iv) MD bit 4 HIGH

Regardless of the setting of 82 no. 1, 1f MD bit
4 is set high then the Controller is displaying
the Measured Powervr signal, MP, applied to the
Channel 2 input ss described in Section 3. 10,

These 3 c¢hannels are available as two separate sets of
input ping as follows:—

A) Non-Isolated 0-10V Inputs

When the Controller is used with other Matric 6000
serieg modules, which have a standard 0-10V output
rarngge, then these wmay be connected directly to the
0«10V Controller input pins. In this c¢ase the Input
Channels use the feollowing pins on the rear connector
respectively:-

Input Channel 0~-10V Connector Pin
Channel 1 13
Channel 2 14
Channel 3 15

ey
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B) Non~-Isolated 4-20mA or 1-5V Inputs

Wwhen the Controller is used with external transmitters
producing 4-20mA  ocutputsg these first have to be
converted to 1-5V signals by means of external
precision resistors. The 1~5V signals can then be
apylied to the 3 channel Analogue Input Conéztxan;ng
card via the following rear connector pins:-

Input Channel 1-5V Connector Pin
Channel 1 10
Channel 2 ii
Channel 3 12

The Input conditioning card has 3 independent amplifier
circuits that c¢onvert a 1-5V jinput signal to a 0-10V
output signal. Thege 3 cutputs are internally
connected to pins 13, 14 and 15 which are the 0-10V
input pins described above. Thus when the conditioning
card inputs are being used, the 3 <channels c¢an be
monitored as buffered 0-10V signals on pins 13, 14 and
15 respectively. Each input conditioning amplifier can
be switched in or out of the circuit as described in
Section 2.3.32 thus allowing a mixture of 0-10V and 1-5V
inputs.

Methods o©f connecting 4-~20mA signals to the 6360
Contreller and the use of the Transmitter supply are
discussed more fully in Section & of the System 6000
Installation Guide.
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2.4.3 Analogue Outputs

The

Controller has 3 separate analogue output channels

which ave allocated to the following functiong:-

al

b}

c)

Channel 1, pin 32, is the 3~Term Control output level
which is a 0-10V signal representing 0-100% of full
scale output.

If the Channel 1 3-Term control output is reguired in
isolated form, then this signal is available from the
Output Isolator daughter board. This card takes the
signal on c¢onnector pin 32 as a 0-10V input and
converts it to a 4-20mA isolated cutput. The positive
and negative current outputs are available on connector
ping 45 and 43 respectively and an accuracy of +0.5% of
full scale is maintained with an isolation of +50V
minimum with respect to system ground.

Channel 2, pin 33, is the re-transmitted version of the
Process Variable input after it has been filtered and
had any signal processing applied as described in
Section 4.8.4., It is a 0-10V output signal.

Channel 3, pin 34, may be selected by means of switch
ne. 7 of switch bank 82 to output either of two signals
as follows:—

(i} 52 no., 7 - OFF

Bection 2.3.2 b} (vii} shows that with 82 no. 7
OFF, then this output 1is the re-transmitted
version of the BSetpoint, It is in fact the
Resultant Betpoint, 8F (See Section 4.8.2), as
actually applied to the 3-Term Control Algorithm
and is the Local or Remote value with or without
Trim. The output is a 0-10V signal.

(ii) 82 no. 7 - ON

Section 2.3.2 b} {vii) shows that with 82 no. 7
ON, then this output is a re-transmitted version
of the Ervor signal ER of Secticn 4.8.5. In fact
the outpult in this mode represents the spanned
error, amplified by eight, centered about a 5V
datum thus:-

ERROR x ERROR RANGE + 5V
SETPOINT SPAN

It
o0
e

ERROR SIGNAL({V}

(PV-SP) x 10V + 5V
(1IE=IT)

if
oo
S

N.B., Error signals are ¢lipped to the range of ©
to 14V, f.e1~

Span of errer output = § x span of Process
Variable.

"\
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2.4.4 Digital Inputs

The Controller is provided with 8 digital inputs for use
with 0«15V logic levels which occupy pins 24 to 31
inclusive of the rear connector as can be seen from
Appendix A. Fach of the Digital Inputs is fitted with a
160k ohm pull-down resistor to 0OV so that the maximum
input current required to maintain a logic 1 is 0. 15ma,
The functions of the inputs are as follows:-

a) Inputs 1 to 4 (pins 24 to 27 inclusive -~ ADD.,1 to
ADD, 4. IN(1})

These 4 inputs are connected to logic ones or zeros via
back-plane wiring which is used to provide a uniqgue
slot address. This slot address forms the 4
least-significant bits of the 7 bit binary Address
discussed in Section 2.3.2 a) (iv}) and is called the
Unit Address Identifier (UID}. The binary weighting of
each input is as follows:-

Input 1 (pin 24)
Input 2 {pin 25)
Input 3 (pin 26)
Input 4 {pin 27)

H 0¥

O b N B

It should be noted that unconnected Digital inputs are
internally pulled~-down to a logic zero 80 that if these
4 pins are not connected the Unit Address Identifier is
assuned to be zero.

b) Input 5 (pin 28 ~ COMP.EN.IN(l))

This Digital input is designated the Computer Enable
input and it performs two distinet functions as follows

{1} Control Loop Parvameley updates

The first function of the Computer Enable input
is concerned with the ability of the supervisory
computer to read and update the Control Loop
Parameters. When it iz at 15V the supervisory
computer is allowed to update Contrel Loop
parameters via the rear connector RE4ZZ2 serial
data link. When the input is at 0V the computer
is only allowed to monitor these parameters and
ig inhibited from changing them.

{ii} Push-button Masking

The second function of the Computer Enable input
is concerned with the push~button masking
facilities described in Section 4.3.3 b). When
it is at 15V and bit 3 of the IC parameter is a
leoegic 1 all front—-panel control push-buttons are
masked, When it is at OV the masking level set
by bits 0 to 2 is active regardless of the state

of bit 3.
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c)

4}

e}

Input 6 (pin 2% -~ REM.SP.EN,IN(1})

This Digital input is used to enable the Controller to
switch to the Aute mode with Remote Setpoint or the
Ratio mode when the front-panel R button is pressed.
When this signal is absent the Controller is inhibited
from entering the Remote cr Ratic modes. For a full
description of the use of thesge facilities see Sections
3.6 and 3.7.

Input 7 (pin 30 - TRK.EN.IN{1))

When at 15V, the digital input 7 enables the Controller
to enter the TRACK mode, the operation of which is
described in Section 3.2.

Input 8 {pin 31 - HLD,EN,IN{0)})}

This digital input 1is used to determine whether or
not the Controller is in the HOLD mode as described in
Section 3.1. When at 0V this input will cause the
Controller to enter the HOLD state and maintain all the
analogue outputs at thelr current levels. To enable
the Controller to operate normally this input must
therefore be held at 15V.

It can be seen that external alarm signals can be
connectaed  to this input and sco "freeze®™ the Controller
output under alarm conditions if reguired. In
applications where this facility is not used then it is
recommended that pin 31 is connected to the Watchdog
Timer output {pin 9) which is a 15V signal at all times
during normal operation.
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tMDT STATUS WORD HARDWARE ALARM ALARM TYPE
Qurepor
BIT 9 BIT 8 {PIN 18)
a 0 15v No alarm
0 1 ov Sumcheck failure
1 0 ov Open—circuit Process
Variable
1 i ov Sumcheck failure and
Open~circuit Process
Variable

TABLE 2.4 Hardware

Alarm output truth

table
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2.4.5 Digital Outputs

The Controller is provided with 8 digital outputs which
produce 0-15V legic levels and occupy pins 16 to 23
inclusive as can be seen from Appendix A. Each of the
Digital Outputs consists of an open~-¢ollector type TTL
gate with a 2k2 pull-up resistorn to the +15%V rail and can

sink a maximum current of 16mA iv the logical zeroc state.

The functions of these outputs are as follows -

a}) Qutput 1 (pin 16 - HI.ALM.OUT(0}}

This output =8ignal 1s used to indicate when the
deviation between Setpoint and Process Variable has
exceaded the High Deviation Alarm Limit, or if the
Process Variable has exceeded the High Absclute Alarm
Limit. When either of these alarm conditions are
reached pin 16 will £fall to 0V, otherwise it will
remain at 15V.

'b) Output 2 (pin 17 — LO.ALM.OUT (0})

This output signal has the same features as output 1
except that it indicates when the deviation has
exceeded the Low Deviation Alarm Limit, or 1if the
Process Variable is below the Low Absolute Alarm Limit.

¢) Cutput 3 (pin 18 - HW.ALM.OUT(0}}

This output signal represents the common or ¢ollected
HARIWARE ALARM condition and will be at 15V during
normal Controller operation. The pin 18 output will
fall to OV to indicate an alarm condition if either orv
both of the following hardware faults occur:-

(i} MEMORY SUMCHECE FAILURE

If the CPU ever detects a memory sumcheck error
as described in Section 2.6,2 one of the
resultant actions will be to set bit 8 of the
“MD" status word to logic "1Y. This will in turn
trigger the HARIWARE ALARM condition.

{ii) PROCESS VARIABLE OPEN-CIRCUIT

This condition occurs if the CPU detects that the
Channel 1 analogue input has become open-circuit
as described in Section 2.6.3. One of the
resultant actions of this will be to set bit 9 of
the "MD" status word to logic "1" which will in
turn trigger the HARIWARE ALARM condition.

It c¢an be seen from the above that bits 8 and 9 of the
"MD® status word identify the cause of the HARDWARE
ALARM according to the truth table shown in Table 2. 4.

My
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d}

e}

£)

g}

h)

Qutput 4 (pin 19 - BAT.IO.QUT(0})

This cutput signal is normally at 15V but reveris to 0V
as soon as the C(PU detects that the voltage of the
battery on the memory card has fallen below the
non~volatile threshold as discussed in Section 2. 6. 4.

Output 5 (pin 20 - REM.AUT.QUT(0})

This status output is normally at 15V unless the
Controller is in the Auto mode with Remote Setpoint
{see Section 3.6}, or in the Ratio mode (see Section
3.7) at which times it reverts to OV.

Qutput & (pin 21 -~ HBLD + MAN.QUT{0))

This status output is normally at 15V unless either the
Hold mode is selected {see Section 3.1) or the
Controller is  in the Manual mode {see Section 3.4) at
which times it reverts to 0OV,

For a full description of how status output lines 5 and
6 are used in Cascade Control refer to the System 6000
Controller Applications Handbook, Section 4.

Output 7 (pin 22 - BIT.1l.0UT(1))
This output line can be set by the user to be a logic 1
or 0 as regquired. It is accessed by writing a logic 1
or {0 to bit 6 of Status Word DS as discussed in Sectilon
4.3.5% wvia the 8260 Hand-held terminal or the serial
gupervisory data link. Writing a logic 1 causes ocutput
7 to set at 15V, while a logic 0 causes it to set at
ov. :

This logic output could be used to control the
operating modes of an associated 6360 Controller, for
example.

Qutput 8 (pin 23 - BIT,2.0UT(1)}}

This output line is a second user defined logic signal
and is identical to output 7 in all respects except
that it is accessed by writing a leogic 1 or 0 to bit 7
of the D& Btatus Word parameter.

2.4,.6 Berilal Pata Bus

For a full description of the Serial Data Bus, including
discussions of:

Interface Connections,
Cable Impedance and Termination,
and Interface Signal Polarity

refer to the System 6000 Installation Guide Bection 7.
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2.5 Controller Power—-Up Beguence

There

are two possibilities that can occur when the 6360 Process

Contreller 1is connected to an external power supply and these
are as follows:-

2.5.1

Power-Up from Initial Un—programmed State

When a Controller is first powered-up before any
parameters have been programmed, the parameter storage
area ©f the non-volatile memory will be empty. The first
thing that the CPU does after the power-up seqguence has
been completed is to check the memory for stored sumcheck
patterns., These sumchecks are only updated as parameters
are entered intc the memory so this check will cause a
memory error condition to occur upon initial power—up.
Consequently the CPU will force the instrument to behave
as for MEMORY SUMCHECK FAIL conditions as described in
Section 2.6.2.

Power-Up from a Previously Programmed State

If the power supply to an instrument 1s interrupted during
its normal working state then all the pavameters will be
stored in the non-volatile memory area, provided that the
standby battery is properly connected (see Section 2.3.1}.
Upon subsegquent re—-establishment of the power supply the
CPU will verify the stored memory sumcheck values, This
test should be carried out successfully and the CPU will
then return the instrument to exactly the same set of
operating conditions as were present before the power
interruption unless switch 5 of bank 82 is OH, in which
case the Controller reverts to Manual mode (see Section
2.3.2 b) (v)).
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INSTRUMENT | EXTERNAL PROCESS OPERATING | COMMAND ERROR
FAULT LOGIC VARIABLE | MODE PARAMETER RECOVERY
INDICATION] DISPLAY CHANGE INDICATION | PRGCEDURE
Watchdog Pin 8 =0V; | Blanked Analogue All comme.: Replace
{hardware}| Pins 16 to outputs disabled Instru-—
failure 23 incl. "frozen" ment
= Ov
Memory Pin 18 =0V] No FORCED DS bit 2 Re-
Sumcheck change MANUAL set to 0; program;
failure MD bit 8 set MD bit
set to 1 B to O
Cpen- Pin 18 =0V} Reads 1L | FORCED DS bit 2 Apply
circult value MANUAL set to 0; valid PV
PV input MD bit 9 input
set to 1
Battery Pin 19 =0V] Decimal Ho D8 bit 3 Replace
voltage points change set to O battery
low flash

TABLE 2.5

6360 Controller Diagnostics
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2.6 6360 Controller Hardware Diagnostic Facilities

The 6360 incorporates a number of diagnostic facilities
for continucusly meonitoring and checking the status of the
Controller hardware during operation. Each of these diagnostic
facilities provides the following features:-

a) Indication and identification of the fault via the 3
operator interfaces, viz:-

(i} Front-panel display indication
{ii)} Local indication via rear connector logic signals
{(iii) Remote indication via the serial data links.

b} Well defined shut-down procedures for each type of
fault with the instrument taking up pre-determined
operating conditions to maximise plant safety.

¢) Automatic restart under certain transient fault
conditions.

Table 2.5 lists the 4 major instrument faults that can occur and
shows that they have a number of common characteristics, viz:—

a) Each fault is identified by a particular external logic
indication on the rear connector.

b) Certain faults affect the 1large 4 digit Process
Variable display.

¢} Certain faults affect the 6360 Operating mode in a
controlled "fail-safe"™ manner.

d) Fach fault sets various status bits within the Command
Parameters so that the condition can be monitored
remotely via the supervisory data 1link.

) Bach o©f the faults has a well-defined exrvor recovery
procedure allowing the operator to guickly identify and
rectify a fault condition.

The diagnostic facilities listed in Table 2.5 are described in
the following 4 sections.
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2.6.1 Watchdog Timer

The CPU card incorporates a Watchdog Timer circuit which
has to be refreshed periocdically by the CPU to maintain
correct operation, as described in Section 1.4.2. TIf the
CPU faills to refresh the Watchdog at the normal rate due
to some fault condition, the following actions occur:-

a) All the Front-panel displays are extinguished except
for the bottom segments of the Setpoint and Process
Variable bargraphs. This provides immediate visual
indication to the operator.

b) The WATCHDOG TIMER logic cutput on pin 9 of the rear
connector is reset from 15V to OV to indicate the fault
condition and will stay low as long as the fault
persists. This feature allows the pin 9 output to be
used for external alarm monitoring purposes or for
switching in Manual back-up systems etc,

c} All 8 of the digital ocutputs {pins 16 to 23 inclusive)
are reset from 15V to OV to indicate the fault
condition and will stay low as long as pin 9 is at 0OV.

d) The "sample and hold"” «circuitry 1is forced into the
"hold" state so that the associated analogue outputs
will retain the last voltage level set by the CPU
before the Watchdog tripped cut. (8B8ee Sections 1.4.5
and 2.4,3) Under these conditions the capacitors are
not refreshed by the DAC and an output drift rate of up
te 0.5mV/sec maximum may occur {egquivalent to a drift
of 1% of full scale in 3 minutes worst case).

While the Watchdog is tripped ocut, a circult automatically
attempts to vrestart the instrument at approximately l0ms
intervals, using the same restart procedure as when the
6360 is first powered up. Consequently there are three
possibilities that can occur after each restart attempb:-

{1} If the failure was due o a transient fault
without loss of mnmemory the instrument will
restart automatically as described in Section
2.5, 2, The Watchdog output, pin 9, is reset to
15V by the CPU about 30ms after the restart
oCcCurs.

(ii} If the failure was due to a transient fault which
has corrupted the memory, then the instrument
will restart avtomatically as described in
Section 2.5.1. The Watchdog output will again be
reset to 15V after a 30ms period.

{iii) If the failure was due to a permanent hardware
fault such as a damaged integrated circuit, then
the CPU will not be able to refresh the Watchdog
and the pin 9 logic output will remain at 0OV,

- pd g =



2.6, 2

The 6360 Controllier hardware incorporates data
input/output ports on the Front-panel, Digital
Input/Cutput, and Analogue Input/Output daughter boards of
Section 1.4.1, 1.4.4, and 1.4.5 respectively. Before the
CPU carries out a data transfer to or from any of thase
ports, the hardware itself is checked. This is done by
connecting a bit from each output port back to a spare bit
on the corresponding input port, The CPU then checks that
these test bits can be set or reset correctly before each
port is used for a data transfer. If any input/output
port fails this hardware check the CPU stops refreshing
the Watchdog so¢ that the Watchdog Timer trips cocut as
described above.

Memory Sumcheck

The Controller maintains a sumcheck of all the Control
Loop Command Parameters that are enteved and stored in the
non-volatile memory area. Any corruption of these stored
parameters will cause thes corrupted sumcheck to differ
from the previously stored sumcheck value. When this
memory errvor condition 1s detected by the CPU it forces
the following actions:-

a) The Controller will enter the FORCED MANUAL operating
mode as described in Sectien 3,3 with the Manual (M}
push-button LED flashing to indicate a fault conditicon
to the operator.

b} The 3~Term Control output, pin 32, will be set to 0V,

o} The CPU will force three of the Command Parameters to
the following values:-

(i) The 3-Term Cutput High 1limit, HO, is set to
99.89%,

(ii} The 3-Term Cutput Low limit, LO, is sei to zerc.

{iii} The 3-Term Qutput value, 0P, is set to either LO
or HG, whichever causes the controller electrical
ocutput to go to a minimum, depending on whether
cutput display inversion is selected,

This ensures that an operator can gquickly set the
3-Term Control output anywhere in the range 0-~10V by
means of the front-panel Raise/Lower buttons without
fFirst needing to use an 8260 Hand-held terminal to
clear the fault condition. It should be noted that
all other Command Parameters stored in the non-volatile
memory, including any that may be corrupted, are left
unaltered by the CPU,

d) The sumcheck failure will cause the HARDWARE ALARM
logie output, pin 18, to be set to OV as described in
Section 2.4.5 ¢},
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e) The sumcheck failure will set bit 2, the HARIWARE ALARM
bit, of the "I8Y gtatus word to logic zero as described
in Ssction 4. 3. 5. '

£} The MEMORY BSUMCHBECK FAIL bit of the ¥MD® status word,
bit 8, will be set to logic one as described in Section
4.3.6 a) (vili} to indicate that a sumcheck failure
caused the HARIWARE ALARM output to beé set to OV.

In order that the Controller can be released from the
FORCED MANUAL operating mode of a) above it is necessary
to first vreset the MEMORY SUMCHECK PAIL bit. This is
achleved by writing & Jlogilc zero to bit 8 of the "MDY
status parameter via the B260 Hand-held terminal or the
gsapervisory data link. TIf the memory fault was only due
to a transient corruption that can be overwritten by the
CPU then the following actions will occur:-

a) The MEMORY SUMCHECK prall, bit 8, of the *MD" status
word will reset to logic zero.

b} The Controller will revert to  the normal MANUAL
operating mode of Section 3.4 with the Manual (M}
push—-button LED steady.

c} Any other operating modes can be selected as reguired.

d) Any Command Parvameter of Table 4.1 that has been
corrupted and is vequired for correct loop operation
must he re-entered via the Hand-held terminal or the
supervisory data link. The CPU will then update the
sumcheck after each entry.

@) The HARIMARE ALARM logic output, pin 18, will reset to
15V,

£) The HARDWARE ALARM, bit 2 of the "DS" gtatus word, will
reset to logic "1".

If the memory error was caused by a permanent hardware
fault the CPU will not reset the MEMORY SUMCHECK fail bit
as in a) above. Consequently the Controller will remain
in the FORCED MANUAL operating mode as described at the
beginning of Section 2.6.2 until the fault is rectified.
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2. 6.3 Open~Circuit Process Variable

The circuitry associated with the Channel 1 analogue input
{Process Variable} is capable of detecting an open-circuit
condition as described in Section 2.4.2 a}). &As soon as
this condition is detected the 3-Term OCutput is put into a
"hnld™ state for 3 seconds. If the open-—circuit condition
no longer exists after 3 seconds the 6360 continues in its
current operating mode without bumping the 3~Term Output.
If the open-circuit condition still exists after the 3
seconds the CPU causes the following actions to oceur:-

a) The Controller will enter the FORCED MANUAL operating
mode as described iIn Section 3.3 with the Manual {M)
push-button LED flashing to indicate the fault
condition to the coperator.

k) The 3-Term Control Gutput, pin 32, will be affected as
follows -

(i} If the Controller was operating in the HOLD mode
the 3-Term Control Output will remain at the
level set djust prior to the occurence of the
fault condition.

{ii) If the Controller was operating in the MANUAL
mode the 3-Term Control Output will remain at the
level set Jjust prior to the occurence of the
fault condition. This level can subseguently be
altered by means of the Front-~panel Raise/Lower
push~buttons,

(iii1} If the Controller was operating in the TRACK mode
prior to the fault occuring the 3-Term Control
Output will be unaffected and will continue
tracking the Channel 3 analogue input.

{iv}y If the Controller was operating in the AUTO,
REMOTE AUTO or RATIO modes when the faultk
occcurred, the subseguent Control action will be
determined by the setting of switch no. 5 of
switch bank 852 viz:-

52 no. 5 ~ OFF

The 3-Term Control Qutput will remain at the
last calculated level prior to the fault
condition occurring.

52 no, 5 - ON

The controller electrical output, pin 32, will
be set to a minimum, OP being set to HO, or LO
depending on whether Output Display Inversion
is selected,; or not.

In both of these cases the 3-Term Control output

level vc¢an be altered by means of the Front-panel
Raise/Lower push-buttons.
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¢} The open—-circuit condition will cause the HARDWARE
ALARM logic output, pin 18, to be set to 0V as
described in Section 2.4.5 c).

d} The open-circuit condition will set bit 2, the HARDWARE
ALARM bit, of the "DS" status word to logic zero as
- described In Section 4.3.5.

e} The PROCESS VARIABLE OPEN-CIRCUIT bit of the "MD"
status word, bit 9, will be set to logic one as
described in Section 4,3.6 a} (vii) indicating that an
open~-circuit condition caused the HARDWARE ALARM output
toc be set to OV,

To release the Controller from the FORCED MANUAL operating
mode the Channel 1 Analogue input must be provided with a
valid drive signal, i.e. 0-10V or 1-5V. Only when this
has occurred will the CPU cause the following actions to
take place:-—

a) The Controller will revert to the normal #MANUAL.
operating mode of Section 3.4 with the Manual {M)
push-button LED steady.

b} Any other operating modes can be selected as reqguired.

¢) The HARDWARE ALARM logic output, pin 18, will reset to
15V,

d} The HBARDWARE ALARM, bit 2 of the "D8" status word, will
reset to logic "1°7.

¢) The PROCESS VARIABLE OPEN-CIRCUIT bit of the "MD"
status word, bit 9, will be reset to logic zero.
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2.6.4 Standby Battery Check

The Memory daughter board incorporates a long—-life Lithium
Standby Battery which powers the RAM circuits when the
external power supply has failed or is interrupted for any
reason {see Section 1.4.3). At approximately 10 minute
intervals the CPU connects the battery to a dummy load and
measures its voltage. If this voltage drops below the
threshold necessary to keep the memory non—volatile under
power failure conditions the C(PU takes the following
actions:~

a) All the  unused decimal points on the froﬁt~§anal
digital readout are flashed continuously to warn an
operator of the battery condition.

b} The BATTERY VOLTAGE LOW logic output, pin 19, will be
set to OV,

c)] The BATTERY VOLTAGE LOW bit of the "DS" status word,
bit 3, will be set to logic 0.

These indications will continue to be operative until the
battery on the Memory beard is replaced by a new unit.
When the Controller is subsequently powered up, the CPU
immediately starts with a battery voltage test and if this
is successful the following actions are taken:-

a) Only the decimal point programmed via the "DP® status
word {(sgsee Section 4,.3,2) will be iiluminated, the
others will remain off.

b) The BATTERY VOLTAGE LOW logic output, pin 19, will be
reset to 15V.

cj The BATTERY VOLTAGE LDW hit of the "DS¥ status word,
bit 3, will be reset to logic 1.

d} All parameters stoved in the non-volatile memory area
will have been lost, so the instrument will behave as
if powered up from an initially un-programmed state
{see Bection 2.5.1}. The CPU will thus force a MEMORY
SUMCHECK PATLURE condition and the operator must
re-program the instrument as detailed in Section 2.6.2.

It should be noted that if the memory isclation switch SW1
of Fig 2.1, is inadvertently left out, the CPU will
immediately detect this as soon as the Controller |is
powered up and it will behave as if the battery voltage
were low.







Section 3 6360 Process Contreller Operating Modes

The 6360 Process Controllesr 18 capable of opervating in one of 7
different control modes. These modes are listed below in descending
priority order:-

CONTROL MODE PRIORITY ORDER
HOLD 1l - highest
TRACK 2
FORCED MANUAL 3
MANUAL 4
AUTO {Local Setpoint) 5
REMOTE AUTO or RATIO &
AUTO FALL-BACK 7 - lowest

The operating modes as listed are described in priority order in the
next 7 sub-sections ¢f Section 3. Each operating mode has a truth
table, such as Table 3.1.1, showing which combinaticns of external
iogic inputs and Front-panel push-button selections produce that
particular mode. A second table, such as Table 3.1.2, then shows
the effect that operating mode has on the logic cutputs, the
Front-panel status and push-button LEDs. The behavicur of the Local
Betpoint 18 considered for the two cases when it is either held
constant when not in the Auto mode (S2 no. 6 - OFF), or when it
tracks the Process Variable input when not in the Aute mode (82 no.
& - ONJ. In each of these cases the effects that the Raisze/Lower
buttons are allowed to have on the Local or Ratio Setpoints are
listed, while their action on the Controller output 1is also

indicated separately.




CATEGORY STATE

Logic HOLD enable {(pin 31) Qv
inputs TRACK enable {pin 30} )4

REMOTE SETPOCINT/RATIO enable {pin 29} X
Push~— MANDAL {M} X
huttons AUPG {7} )4

REMOTE/RATIO {R) X

TABLE 3.1.1 6360 HOLD mode entry conditions
CATEGORY STATE
Logic REMOTE AUTO/RATIO status {pin 20) 15v
outputs HOLD + BANUAL status {pin 21} oV
Status HOLD LED ON
LEDs TRACK LED A
Push=- MANUAL (M)} 4
button AUTG (&) X
LEDs REMOTE/RATIO (R) X
Local Action with 82 no. & OFF Raise/Lower or
Remote
Setpoint Action with 82 no. 6§ ON Track PV or
Remcte
3-Ferm Control output {pin 32} Fixed

TABLE 3,1.2

6360 HOLD mode

operating characteristics

KEY

X = don't care
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3.1 Hold Mode

3,1, 1 Hold Mode Entry Conditions

It can be seen from Table 3.1.1 that the HOLD mode entry
condition is as follows -

a) The HOLD ENABLE logic input, pin 31, is at 0V.

This =ignal overrides all other logic inputs and
Front-pansl push-button selections, thus making the HOLD
mode the highest priority operating condition. In the
HOLD mode, the following Front-panel indicaticons and rear
connector logic signals apply:~

a) The Front-panel HOLD mode vellow status LED is
illuminated.

b) The REMOTE AUTO/RATIO STATUS logic output, pin 20, is
at 15V,

¢} The HOLD + MARUAL STATUS logic output, pin 21, is at
v,

Cther LEDs may be illuminated on the Front-panel depending
upon the status o©f the other logic inputs and the
push—-buttons. These will indicate the "fall-back" mode
that the Controller will revert to when it is taken cut of
the HOLD mode, as follows:—

3} The Controller will revert to the TRACEK mode of Bection
3,2 if the TRACK mode status LED is illuminated.

2lso one of the following indications will always occur:-

&) The Manual mode (M) push-button LED may be flashing or
steady to indicate a fall-back to the FORCED or Normal
MANUAL operating mwmodes of Section 3.3 or 3.4
respectively.

£} The Aute mode {A} push-button LED may be flashing or
steady to indicate a reversion to the AUTO FALL-BACK ov
AUTO operating modes of Sections 3.8, 3.9 and 3.5
respegtively.

g) The Remote/Ratic mode (R} push~button LED may be
illuminated to indicate fall-back to the REMOTE AUTC or
RATIO operating modes of Sections 3.6 and 3.7
respectively depending upon the setting of switch no. 1
of switch bank 82.

It should be noted that these fall-back modes occur in
priority ovder when more than one 1s present at a time,
1IN g HOLD, TRACK and AUTO couid be indicated
gimultaneocusly but the Controller would enter the TRACK
mode when 1t came out of HOLD and would only enter AUTO
when released from TRACK.

3«3 wfw



3.1.2 Holg Mode Operating Characteristics

While in the HOLD mode Table 3.1.2 shows that the 6360
exhibits the following operating characteristics:—

a) The 3~Term Control Output, pin 32, is continuously
maintained by the CPU at the level that existed at the
instant of switching over from any previously selected
lower priority mode.

bh) The 3-Term Control Output level is displayed on the
vellow horizontal bargraph in 10% steps from 0 to 100%,
unless the Measured Power facility is used.

¢} The 3~Term Control Output level may be inspected as a 4
digit number in the range U to 99.99% on the digital
readout by holding in the Manual (M), Auto (A} or
Remote/Ratico {R) push~buttons. However, an operator is
inhibited from using the Ralise/Lower push-buttons to
alter the 3-~Term output in this mode. {Note that the
pressing of these buttons may cause the “fall-back®
mode indicated to correspond to the button pressed).

d) The Controller may be used to display a Measured Power
signal as described in Section 3,10,

e) If an open-circuit condition is detected on the Channel
1 analogue input the Controller will enter the FORCED
MANUAL mode of Bection 3.3 but the 3~Term cutput level
will not be affected as described in Section 2.6.3 b}.

f) If the Process Variable signal is connected to the
Channel 1 analogue input, then this signal will be
displayed on the left~hand vertical bargraph as a
percentage of the PV range 1L to 1B {see Section
4.8.4), With no push-buttons held in this signal will
also be displayed on the digital readout in engineering
units as described in Section 3.4.4 b).

It should be noted that the 3-Term Control algorithm
continuously adjusts the Integral term so that upon
subsegquent return to the AUTO, REMOTE AUTO or RATIO
operating modes the transfer will occur in a bumpless and
procedureless manner. However, care should be taken when
entering the TRACK mode from HOLD as the control output
tracks the Channel 3 analogue input which may not be at
the same level as the current 3~term output.




3.1.3 Local Setpoint Updating in Hold Mode

The Resultant Setpoint (SP} is always displayed on the
right-hand wvertical Tbargraph as a percentage of the full
scale PV range 1L to 1H (see Section 4.8.3). In the HOLD
mode, BP is the Local Setpoint wvalue (8L) after any Trim
has been applied as described in Section 3.11. The Local
Setpoint can be updated as follows :-

a) 82 no. 6 -~ ON

When switch number & of switch bank 82 is ON the Local
Setpoint tracks the Progess Variable input when not in
AUTO, The Raise/Lower push-buttons are inhibited and
the Setpoint cannot be updated via either of the serial
data links. The Local Betpoint will track the Process
Variable input, except when the Remote (R} push-button
is pressed and the REMOTE SETPOINT ENABLE logic input
{pin 29} is at 15V. Under these conditions the Local
Setpoint will follow the Remote Setpoint input applied
to the Controller.

b) 82 no. 6 - OFF

When switch number 6 of 52 is OFF the Local Setpoint
remains constant when not in AUTO. Table 3.1.2 shows
that the Raise/Lower push-buttons can be used to alter
the Local Setpoint provided that the Display Setpoint
putton (5P} 1s held in &t the same time. If this
button is not held in, then Ralse/Lower is inhibited
and the Setpoint is held constant. However, the Local
Setpoint will again follow the Remote SBetpoint input
when R is pressed and the REMOTE SETPOINT ENABLE input
is at 15V. The Local Setpoint can also be updated via
the serial data links, except for the latter case when
it is following the Remote SBetpoint input.

Since the HOLD ENABLE input is a negative logic signal
it follows that the Controller will only operate in a
conventional mode such as AUTO when this input is
connected to 15V, and recommended procedures for
achieving this are discussed in Section 2.4.4 e).




CATEGORY STATE
Logic HOLD enable {pin 31} 15v
inputs TRACK enable {pin 30} 15v
REMOTE SETPOINT/RATIO enable {pin 29) X
Push~ MANUAL {1} A
buttons AUTO {a) x
REMOTE/RATIO (R) X
TABLE 3,2,1 &3¢0 TRACK mode entyy conditions
CATEGORY STATE
Logic REMOTE AUTQ/RATIO status (pin 20) 15v
outputs HOLD + MANUAL status {pin 21) 15V {or OV if
MANUAL LED ON)
Status HOLD LED QFFE
LEDs TRACK LED ON
Push- MANUAL (M} .4
button AUTC {a} 4
LEDs REMOTE/RATIO {R} p .4
Local Action with 52 no. & OFF Raise/Lower or
Remote
Setpoint Action with S2 no,., 6 ON Track PV or
Remote
3-Term Control output {pin 32} Tracks channel

3 analogue I/P

TABLE 3, 2.2

6360 TRACK mode operabing characteyistics

KEY

X = gdon't care
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3. 2 Track Mode

3, 2.1 Track Mode Bntry Conditions

It «¢an be seen from Table 2.2,1 that the TRACK mode entry
conditions are as follows:-

a) The HOLD ENABLE logic input, pin 31, is at 1%5v.
b} The TRACK ENABLE logic input, pin 20, is at 15V,
Thus the TRACK mode 1is the second highest priority
operating condition in which the following Front-panel

indications and rear connector legic signals are
present:~-

a) The Front-panel TRACK mode vellow status LED 1is
itluminated.

bh) The REMOTE AUTO/RATIO STATUS logic output, pin 20, is
at 15V.

) The HOLD + MANUAL STATUS logic output, pin 21, will
remain at 15V unless the Manual (M) push-button has
been pressed at which time this signal will revert to
Ovt

Cne of the following Front—-panel indications will oocur
depending wupon the status of the REMOTE SETPOINT/RATIO
ENABLE leogic input, and the push-buttons. These will show
the *fall-back” mode that the Controller will revert to
when it is taken cut of the TRACK mode as follows:-

d) The Manual mode (M)} push~-button LED may be flashing or
steady to indicate a fall-back toe the PORCED or Normal
MANUAL operating modes of Section 3.3 or 3.4
raspectively.

e} The Auto mode (A) push-~button LED may be flashing or
steady to indicate a reversion to the AUTO FALL-BACK or
AUTO operating modes of Sections 3.8, 3.9 and 3.5
respectively,

f) The Remote/Ratio mode (R} push-button LED may be
illuminated to indicate fall-back to the REMOTE AUTO or
RATIO operating modes of Sections 3.6 and 3.7
respectively depending upon the setting of switch no., 1
of switch bank S2.




3.2.2 Track Mode Operating Characteristics

While in the TRACK mode Table 3,2.2 shows that the 6360
exhibits the following operating characteristicg:~

aj

k)

c)

d)

e)

The 3~Term Control OQutput, pin 32, is forced to follow
the signal applied to the Channel 3 analogue input.
Any input filtering specified by the IF parameter of
Section 4.6.2 1s removed and any input signal
processing specified by the IC parameter of Section
4.3.3 1s overridden and forced to be linear. It should
alse be noted that in the TRACK mode the 3-Term Control
OQutput follows the Channel 3 input signal regardless of
whether the Normal or Inverse Output modes have been
selected by switch no. 4 of aswitch bank 82 (see
Secticn 2.3.2 D}}.

If ON/OFF control is  selected ({XP=0) the controller
output, pin 32, will go to a maximum if the channel 3
input is above mid range, and will go to a minimum if
the channel 3 input is below mid range. There 1is a
0.5% hyvsteresis either side of the channel 3 input mid
range.

The 3-term Control Output level is displayed on the
vellow horizontal bargraph in 10% steps from 0 to 100%.

The 3~Term Control Output level may be inspected as a 4
digit number in the range 0 to 99.99% on the digital
readout by holding in the Manual (M), Auto {(A) or
Remote/Ratico (R) push~buttons. However, an operator is
inhibited from wusing the Raise/Lower push~buttons to
alter the 3~Term output in this mode. (Note that the
pressing of these buttons may cause the "fall-back™
mode indicated to correspond to the button pressed.)

The Controller cannot be used to display a Measured
Power signal in this mode bhecause the Channel 3 input
is used for the TRACK signal.

If an open—circuit condition is detected on the Channel
1 analogue input, the Controller will enter the FORCED
MANUAL mode of Section 3.3 but the 2-Term oubputb
tracking action will not be affected, as described in
Section 2.6.3 b).

If the Process Variable signal is connected to the
Channel 1 analogue iInput, then this signal will be
digplayed on the left-hand wvertical bargraph as a
percentage of the PV range 1L to IH ({see Bection
4,8.4). With no push-buttons held in this signal will
also be displayed on the digital readout in engineering
units as described in Section 3.4.4 bl.
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It should ke noted that the 3-Term control algorithm
gontinucusly adjusts the Integral term so that upon
subseguent return to the AUTQO, REMOTE AUTO or RATIO
operating modes the transfer will occur in a bumpless and
procedureless manner. However, when the Controller first
enters the TRACK mode from the MANUAL, AUTO, REMOTE AUTO
or RATIO operating modes the 3+~Term Control output is
forced to egual the Channel 3 input in a2 single step. Thus
entry into the TRACK mode is not bumpless.

Local Setpoint Updating in Track Mode

The Resultant Setpoint (SP} is always displayed on the
right-hand wvertical bargraph as a percentage of the PV
range 1L to 1H (see Section 4.8.3)}. In the TRACK mode, SP
ig the Logal Setpoint value {SL) after any Trim has been
applied as described in Section 3.11. The Local Setpoint
can be updated as follows -

When switch number 6 of switch bank 82 is ON, Table
3. 2.2 shows that the Local Setpoint tracks the Process
Variable input. Hence the Raise/Lower push~buttons are
inhibited during TRACK and also the Logcal Setpoint
cannot be updated via either of the serial data links.
However, when the Remote (R} push-button is pressed and
the REMOTE BETPOINT ENABLE input is at 15V, the Local
Setpoint will follow the Remote Setpoint input applied
to the Controller.

b)Y 82 no, & —~ OFF

when switch number 6 of 52 is OFF, Table 3.2.2 shows
that the Raise/Lower push-buttons can be used to alter
the Local BSetpoint provided that the Display Setpoint
button (SP) is held in at the same time. If this
button is not held in then Raise/Lower is inhibited and
the Setpoint 1is held constant. Howevery, the Local
Setpoint will again follow the Remote SBetpoint input
when the Remote push~button (R} is pressed and the
REMOTE SETPOINT ENABLE input is at 15V, The Local
Setpoint c¢an also be updated via the serial data links
at all times except for the latter case when it is
following the Remote Betpoint input.

The TRACK mode facilities can be used for loop—start up
procedures 1in Cascade Control applications which are
described in detail in BSection 4 of the System 6000
Controller Applications Handbook.
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CATEGORY STATE
Logic HOLD enable {pin 31) 15v
inputs TRACK enable {pin 30) oV
REMOTE SETPOINT/RATIO enable (pin 29) h4
Push- MANUAL {M) X
buttons AUTO (A} X
REMOTE/RATIO {R} £

Channel 1 analogue input

Open-circuit

TABLE 3.3.1 6360 FORCED MANUAL mode entrv conditions
CATECORY STATE
Logic REMOTE AUTO/RATIO status (pin 20) 15v
outputs HOLD + MANUAL status {pin 21) ov
Status HOLD LED OFg
LEDs TRACK LED OFF
Push=- MAKRUAL (M) FLASH
button AUTO {A) OFF
LEDs REMOTE/RATIO {R} OFF
Local Action with 82 no. 6 OFF Raise/Lower or
Remote

Setpoint Aotion with 82 no. 6 ON Track PV

3-Term Control output {pin 32) Raise/Lower

TABLE 3,3, 2

6360 FORCED MANUAL mode operating characteristics

X = don't care
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3.3 Forced Manual Mode

3‘ 3.}

Forced ﬁanual_msde entry conditions

The 6360 Controller will enter the FORCED MANUAL copervating
mode when either of the following conditions occur i~

a} An open-circuit condition is detected on the Channel 1
analogue input as shown in Table 3.3.]1 and described in
Section 2.6, 3.

b} A MEMORY SUMCHECK FAILURE condition is detected either
at power—-on or during operation as described in Section
2% 6‘ 2'

The FORCED MANUAL condition is the third highest priority
operating condition after HOLD and TRACK., The following
Front-panel indications and rear—-connector logic signals
ave operative in FORCED MANUAL: -

a} The vyellow Manual Mode (M} push-button LED flashes
continuously.

b} The HARDWARE ALARM logic output, pin 18, is at 0V,

¢) The REMOTE AUTO/RATIO STATUS logic output, pin 20, is
at 15V.

d) The HOLD + MANUAL STATUS logic cutput, pin 21, is at
Ov. .

Foreced Manual Mode opervrating characteristics

The operating characteristics of a Contreoller in the
FORCED MANUAL mode are identical to those of the normal
MANUAL mode given in Section 3.4.2, The only difference
seen by an operator is that it is not possible to exit
from this mode by pressing another push—button while the
entry conditions of Section 3,3,1 persist.

Local Betpoint updating in Forced Manual Mode

Table 32.3.2 shows that the Local Setyﬁint can be updated
in FORCED MANUAL mode in exactly the same way as for
normal MANUAL mode described in Section 3.4. 3.




A

31
#15Y O3l ENABLE

5360 PROCESS
CONTROLLER
DIGITAL : DIGITAL
IRPUTS QUTPUTS
i
REMOTE e —
i e | FENGTETRATIO 420
t ENABLE i STATUS
H
— i
i
308 TRack iﬁawmmum 21
T RENABLE | STATUS
1
LD §
1
1

VARIABLE

ISRSETPOINT TRIM/

}
i
H
H
:
SETPOINT t PROCESSE33
i
I
i
;
!
!

| FROCESS ¢ contro B30 CONTROL
e LTI 3T CONTROL OUTPUT O-10v
1u]remore
. —

QUIPYT
ALTUBTOR

TRANSOUCER

TRACK | SETPOINT 134
MEAS. POWER
M
ANALOGUE ANALOGUE
INPUTS DUTPUTS MEASURED
POWER 0-10V
TRANGDUCER
PROGCESS IEQLATOR

VARIABLE 010V

FIG 31 TYFICAL CONTROL LOOP CONFIGURATION

For ManuAL OR LOCAL AUTO MODES

AND
AMPLFER




2,4 Manual Mode

Fig 3.1 illustrates how a 6360 Controller may be configured
within a contrel loop to function as a conventional Manual or
Operator station. The Controller must be operating in the
Manual mode when used in this way. Means of achieving this and
the operating charactevristics obtained are listed in the
following sections.,

3.4,1 Manual Mode Entry Conditions

It can be seen from Table 3.4.1 that the entry conditions
for the normal MANUAL operating mode are as followsi—

a) The HOLD ENABLE logic input, pin 31, is at 15V,
b} The TRACK ENABLE logic input, pin 20, is at 0V,

¢) The MANUAL mode (M) push—button was the last one
pressed.,

Thus the MANUAL mode is the fourth highest priority
operating condition which is also entered whenever
conditions a} and b) above are true and the following
OCCurs i-

d} The 6360 Controller is powered up with switch no. 5 of
switch bank 82 ON as described in Section 2.3.2 b).

While operating in MANUAL the following Front-panel
indications and rear—-connector logic signals apply:~

a) The vellow Manual Mode (M) push—-button LED is
illuminated.

b) The REMOTE ADUTO/RATIO STATUS logic output, pin 20, is
at 1BV,

¢} The HOLD -+ MARUAIL STATUS logic output, pin 21, is at
ov.




CATEGORY STATE
Logic HOLD enable {pin 31) 1s5v
inputs TRACK enable {pin 30} oV
REMOTE SETPOINT/RATIO enable {(pin 29} X
Push- MANUAL {H) O
buttons AUTO (A} OFF
REMOTE/RATIO {R} OFF
TABLE 3,4.1 6360 MANUAL mode entrv conditions
CATEGORY STATE
Logic REMOTE AUTO/RATIO status {pin 20) 15v
outputs HOLD + MANUAL status {pin 21) ov
Status HOLD LED OFF
=EDs TRACK LED QFF
Push- MANUAL {M) ON
button AUTO (&) OFF
LEDs REMOTE/RATIO (R} OFF
Local Action with 82 no. 6 QFF Raise/Lower
Setpoint Action with 82 no. 6 ON Track PV
3-Term Control output {pin 32} Raise/Lower

TABLE 3.4.2

6360 MANUAL mode operating characteristics

#

don’t care

—




3.4, 2 Manual Mode Operating Characteristics

While in the normal MANUAL mode Table 3.4, 2 shows that the
6360 exhibits the following operating chavracteristics:—

a) The 3-Term Control Output, pin 32, is continuously
maintained by the CPU at the level that existed at the
instant of switching over from any previcusly selectsd
operating mode.

b) The 3-Texm Contrel output level is displayed on the
yellow horizontal bargraph in 10% steps from 0 to 100%,
unless the Measured Power facility is used.

c} The 3-Term Control output level may be inspected as a 4
digit number in the range 0 to 99.99% on the digital
readout Dby holding in the Manual Mode (M) push-button.
While this push-button is held in an operator may alter
the 3-Term Contrcol cutput level by means of the
Raise/Lower buttons. The buttons have an accelerating
action and will Raise/Lower the 3-Term Output through
the full 100% vrange in approximately ten seconds.
Releasing either of these buttons causes the
acceleration tco be reset to the initial rate allowing
very small incremental changes to be made to the 3-Term
output level by repeatedly pressing and releasing the
appropriate button. These Raise/Lower buttons have no
effect on the Output level unless the Manual (M) button
is held in. If inadvertantly all 3 buttons are pressed
at the same time the 6360 will inhibit all of them and
put the 3-Term output into a temporary Hold state,

d) The Controller may be used to display a Measured Power
signal derived from a Contral Element as shown in
Figure 3.1 and under these conditions the Raise/Lower
operation of the 3-Term output level is as described in
Section 3.10.

e} If an open-circuit is detected on the Channel 1
analogue input, the Controller will enter the FORCED
MANUAL mode of Section 3.3 and operation will be as
described in Section 3.3.2.

f) If the Process Variable signal is connected to the
Channel 1 analogue input, then this signal will be
displayed on the left-hand vertical bargraph as a
percentage of the PV range 1L to 1H (see Section
4.8.4), With no push-buttons held in this signal will
also be displayed on the digital readout in enginearving
units as described in Section 3.4.4 b}.

It should be noted that the 3-Term Control algorithm
continuously adjusts the integral term so that upon
subsequent selection of the AUTO, REMOTE AUTO or RATIO
operating modes the transfer will occur in a bumpless and
procedureless manner.

4
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3,4.3 Local Setpoint Updating in Manual Mode

The Resultant Setpoint (8P) is always displayed on the
right-hand vertical bargraph as a percentage of the PV
range, 1L to 1H {see Section 4.8.3}. In the MANUAL mode,
8P ig the Local Setpoint value {8L} after any Trim has
heen applied as described in Section 3.11. The Local
Setpoint can be updated as follows :-

a} $2 no. 5 - OH

When switch number € of switch bank 82 is ON, Table
3.4.2 shows that the Local Setpoint tracks the Process
Variable input. Hence the Raise/Lower push-buttons are
inhibited from changing the Local Setpoint in MANUAL
and updates are also not permitted via either of the
serial data links.

b) 82 no., 6 ~ QFF

When switch number & of S2 is OFF, the Local Setpoint
remains constant when not in AUTO. Table 3. 4.2 shows
that the Raise/Lower push-buttonsg can be used to alter
the Local Setpoint provided that the Display Setpoint
button {8P) is held in at the same time.

The Raise/Lower buttons have the same accelerating effect
on the Betpoint as on the Output described previously. It
should be noted, however, that as long as the 5P button is
depressed the Raise/Lower buttons only affect the Local
Setpoint and not the Controller Output level. Also, with
switch no. & in the OFF position Local SBetpoint changes
are permitted via either of the serial data links at all
times.




3,4.4 Programming Parameters in Manual Mode

In order that the 6360 Process Controller can function
correctly in the MANUAL mode it is necessary to programme
certain control loop parameters into it using the
procedures described in Section 4. The minimum number of
parameters that are reguired to obtain operation at each
level of Manual control are listed as follows:~-

a) Raise/Lower Control of Output Level

In order that the Raise/Lower push-buttons can control
the ocutput level, two parameters are required thus:-

HO, LO - Control output High and Ilow Limit (see
Sectiocn 4.5.5)

The Cutput can then be altered within these two limits,

b) Display of Procegs Variable

If it is reguired to monitor the Process Variable as
well, then 4 further parvameters are required, thus:~

Dp - Decimal point position (See Section 4,3, 2}

I1c -~ Input Channel processing routines {see
Section 4.3.3)

14, 1L - Process Variabhle HBigh and Low Ranage [(see
S8ection 4,4,1)

The Front-panel digital readout will then display the
Process Variable as a 4 digit number within the PV
range 1L to 1H and with a correctly positioned decimal
point. It will alsc be indicated on the left-hand
vertical bargraph as a percentage of the PV range,

¢) Raise/Lower Control of Local Setpoint

If it 1is required to enter a Local Setpoint in MANUAL
mode prior to selecting AUTO then it is necessary to
enter 3 further parameters, thus:-
""" HS, L8 - Setpoint High and Low Limits ({see Section
4.5.2)

8L - Local Betpoint (see Section 4.7.1)

The Local Setpoint can then be changed using the
Raise/Lower buttons as described in Section 3.4.3. Hote
that these 3 parameters all have the same range as the
Process Variable i.e. 1L to 1H,. Alsp, if a fized
Local Setpoint i1is reguired HS and LS should be set to
this reguired value. An operator is then inhibited
from altering it via the BP and Raise/Lower buttons.




CATEGORY STATE
Logic HOLD enable (pin 31) 15v
inputs TRACK enable {pin 30) ov
REMOTE SETPOINT/RATIO enable (pin 29) ov
Push- MANUAL (M) OFF
buttons AUTO {A} ON
REMOTE/RATIO (R) OrF
TABLE 3.5.1 6360 AUTO mode entry conditions
CATEGORY STATE
Logic REMOTE AUTO/RATIO status {pin 20) 15V
outputs HOLD + MANUAL status {pin 21) 15v
Status HOLD LED OFF
LEDs TRACK LED QFF
Push- MANUAL {M) OFF
button AUTO (a) ON
LEDs REMOTE/RATIO (R) OFF
Local Action with 852 no. 6 QOFF Raise/Lower
Setpoint Action with 82 no. 6 ON Raise/Lower
3-Term Control output {pin 32) Computed 3-term

value

TABLE 3,5, 2

6360 AUTO mode

operating characteristics
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3.5 Antomatic Mode {[Local Setpoint)

3.5.1 Auto Mode Entry Conditions

Fig 3.1 1illustrates how a €360 Process Controller may be
operated within a closed-loop control system to function
ags a conventional 3-Term Controller. For c¢losed-loop
operation the 6360 must be operating in the AUTO mode in
this configuration and Table 3.5. 1 shows that the
conditions necessary to achieve this are as follows:~

&) The HOLD ENABLE input must bhe at 15V.

b) The TRACK ENABLE input must be at OV,

c}) The AUTO mode (A} push-button must have besn pressed.
When all these conditions are itrue the Controller will be
in the AUTO mode which is thus the f£ifth highest pricrity
mode. In this state the following Front—-panel indications

and rear connector logic signals apply:-

a) The green Auto Mode (&) push—button LED is illuminated.

b) The REMOTE AUTO/RATIO STATUS logic output, pin 20, is
at 15V.

¢} The HOLD + MANUAL BTATUS logic output, pin 21, is at
15v,

3.5.2 Auto Mode Operating Characteristics

When the 6360 Contreller is operating in the Automatic
closed~loop control mode, the Process Variable (PV) input
is sampled at 36ms intervals by the CPU and converted to
digital form. The resultant value of the (PV} is then
compared with the Local Betpoint (SL)} currentiy programmed
into the Controller and used to form an Frror signal {(ER}
if the Trim facility of Section 3,11 is not being used.
This computed Error vaiue is input to the 3-Term control
algorithm by the CPU every time it is scheduled and this
occurs at a fixed rate (TS) determined by the settings of
the Integral (TI) and Derivative (TD) times. The 3~Term
control algorithm then generates an output level (OP)
which, when applied to the Process via the Output
Actuator, acts upon the Process Variable in such a way as
to make it egqual to the Local Setpoint and so reduce the
Exror to zero. A more detailed description of the 3-Term
control algorithm will be found in Section 3. 12,

While operating in the AUTO mode the 6360 exhibits the
following characteristics as well as those given in Table
3.5.2. '

a) The 3-Term Control Output, pin 32, is generated by the
3-Term Control algorithm.
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b} The 3—term Control Output level is displayed on the
yellow horizontal bargraph in 10% steps from O to 100%,

c) The 3~Term Control Output level may be inspected as a 4
digit number in the range 0 to 99.99% on the digital
readout by holding in the Autoc Mode (A} push-button.

. d) The Controller may be used to display a Measured Power

. signal derived from a Control Element as shown in
Figure 3.1 and under these conditions operation isg as
described in Section 3.10.

e} The left-hand vertical bargraph will display the
Process Variable {(PV) as described in Section 3.4.4 b).
In addition, when no push~buttons are held in the
Front-panel digital readout will also display the
Process Variable in Enginsering units.

£} If an open-circuit condition is detected on the Channel
1l analogue input, the Controller will enter the FORCED
MANUAL mode of Section 3.3 and operation will be as
desgscyibed in SBection 3.3, 2,

g} The 6360 will enteyr the high alarm condition if the
Process Variable (PV) exceeds the High Absolute alarm
level {(HA}, or if the EBrror (ER=PV-SP) exceeds the High
PDeviation Alarm level (HD). This will cause the
Process Varilable bargraph on the front-panel to flash,
and the High Alarm logic output, pin 16, will fall to
0V as described in Section 2.4.5 a).

Similarly, the low alarm condition is entered if the
Process Variable (PV) falls below the Low Absolute
alarm level (LA), or if the Error exceeds the Low
Deviation alarm level (LD}. This will again cause the
Process Variable bargraph to flash and the Low Alarm
loagic output, pin 17, will fall to 0V as described in
Section 2.4,5% b).

h} In certain Control loop configurations 1t may be
required to invert the sense of the 3-Term output to
compensate for an output actuater characteristic. In
this case Switch no. 4 of switch bank 52 may be set to
the ON position to select the Inverse Output operating
mode as described in Section 2.3.2 b). In this Bection
it has been pointed out that the Output Bargraph and
Digital readout will display the true 3~-Term output as
a percentage regardless of the setting of switch no. 4.

The sense of the output display may be inverted
{without affecting the c¢ontrol action} by setting
switch no. 2 of switch bank S2 to the ON position.
{(See Section 2.3.2 blj.

The 3-Term Control algorithm continucusly adjusts the
Integral term so that transfer to any other control mode
except TRACK (see Bection 3.2.2) will occur in a bumpless

and procedureless manner.




3.5.3

Local Setpoint Updating in Automatic Mode

The Resultant Setpoint (8P} is always displayed on the
right-hand vertical bargraph as a percentage of the PV
range 1L to lH (s®e Section 4.8.3). In the AUTO mode, 8P
is the Local Betpoint value (5L) after any Trim has been
applied as described in Section 3. 11,

Bwitch number © of switch bank S2 has no effect on the
Local Setpoint when the Controller is in AUTO as can be
seen  from Table 3, 5. 2. Alse, the Local Setpoint can
always be updated via either of the serial data links in
this mode. When the Display Setpoint button (8P} is
depressed the Front-panel digital readout displays the
Local Setpoint and the Raise/Lowsr buttons can then be
used to alter it in the same way as in MANUAL (see Section
3.4.3), When in AUTO, however, the Raise/Lower buttons
can only operate on the Local Setpoint and are inhibited
when the SP button is not held in, If by accident the
Raise and Lower buttons are pressed simultaneously, then
the Controller will inhibit both of them and put the Local
Setpoint into a temporary Hold state as if neither were
pressed.

Programming Parameters in Automatic Mode

In order that the 6360 Process Controller can function
correctly in the AUTO mede, it must first have all the
control loop parameters programmed as for the MANUAL mode
gections 3.4.4 a), bl and o). Then in addition the
following are reguired:-

a) 3~Term Control Algorithm Charactevistics

If +the Process Varlable is likely to have superimposed
noise then an input filter should be specified thus:i-

IF - Input c¢hannel filter constant {see Section
4,56,2}

Te characterise a particular control loop the following
parameters must be entered:-—

EL -~ Error Limit

The Error Limit parameter is used to control the amount
of overshoot exhibited by a particular system as
described in Section 4.6.1. When this facility for
cvershoot inhibition is not reguired, EL should be set
to ity maximum value of 99.99%.

xp ~ Proportional band constant {see Section
4.6.3). Setting XP=0 initiates ON/OFF
control (see Section 3.13%.

TIi, TD ~ Integral and derivative time constants {see
Section 4.6.4)
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b) Alarm limits

Visible indication of the Process Variable exceeding
the Absolute alarm limits, or of the Error exceeding
the Deviation alarm limits can be obtained when the
limit parameters are programmed appropriately:-

HA, LA - High and Low Absolute Alarm limits (see
Section 4..5.3)

HD, LD - High and Low Deviation Alarm limits (see
Section 4.5, 4)

It should be noted that the High Alarm condition is the
logical OR function of HA and HD and the Low alarm
condition is the logical OR function of LA and LD. Thus
if it is required to enable the Absolute alarms, HD and
LD ghould both be set to the maximum positive PV span
{i.e., 1H-1L). If it is required to enable the
Deviation alarms, HA and LA should be set to maximum
and minimum PV range respectively (i.e. 1H and 1L]}.

The current wvalues of both the Absclute and Deviation
Alarm Limits c¢an be accessed via the front-panel
bargraph displays as follows :~

(1) High Alarmsg (HA, HD)

If the Raise (4) button is pressed alone then the
High Absolute Alarm level (HA) is indicated on
the left-hand PV bargraph by flashing the
appropriate segment of the display. This allows
a reading accuracy of 18%. At the same time the
High Deviation Alarm level (HD) is indicated on
the right-hand S8SP bargraph in the same manner.
This level will move up and down the SP bargraph
as the SL value is altered.

{ii) Low Alarms (LA, LD)

If the Lower (w) button is pressed alone then the
Low Absolute Alarm level {(LA) is indicated on the
left-hand PV bargraph, and the Low Deviation
Alarm level (LD) is indicated on the right—-hand
SP bargraph, in the same manner as for the High
Alarms.

It should be noted that because the bottom gegment of
each bargraph 1is permanently lit to indicate power on
they will not flash to display a zero alarm level.

o geb Rl Ed
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3.6 Remote Auto

3.6.1 Remote Auto Mode Entrv Conditions

Fig 3.2 illustrates how a 6360 Process Controller may be
operated as a conventional 3-Term Controller within a
closed~loop control system but using an externally
generated Setpoint. This configuration is termed REMOTE
AUTO and Table 3.6.1 shows that the c¢onditions necessary
for this mode of operation are as follows i~

s} The HOLD ENABLE input must be at 15V.
b} The TRACK EMNABLE input must be at 0V.
¢} Switch no. 1 of switch bank 52 must be OFF.

d) The REMOTE SETPOINT ENABLE input must be at 15V (pin
2597}.

&)} The REMOTE mode {(R) push-button must have been pressed.

When all these conditions are true the Controller will be
in the REMOTE AUTO mode which is the sixth highest
priority mode. In this state the following Front-panel
indications and rear connector logice signals are
present:—

a) The green Remote mode (R} push-button LED is
illuminated,

b} The REMOTE AUTO STATUS logic cutput, pin 20, is at OV,

¢} The HOLD + MANUAL STATUS logic cutput, pin 21, is at
15v.

Remote Autco Mode Operating Characteristics

Apart from the derivation of the Setpoint, the behaviour
of the Controller in the REMOTE AUTO mode is virtually the
game as in the local AUTO described in Section 3.5, 2, and
also given in Table 3.6, 2:-

a} The 3~Term Control Output, pin 32, is generated by the
3-Term Control algorithm using the signal applied to
the Channel 2 analogue input, as the Setpoint (8P}
instead of the locally programmed value {SLJ}.

b) The 3-term Control Output level is displayed on the
yellow horizontal bargraph in 10% steps from 0 to 100%,
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¢) The 3-Term Control Output level may be inspected as a 4
digit number in the range 0 to 29.99% on the digital
readout by hoelding in the Remote Auto mode (R}
push-buttan, The Raise/Lower buttons arve inhibited
from affecting the 3-Term output.

d4) The Controller may be used to display a Measured Power
signal devived from the Output Actuator shown in Figure
2,2 and undexr these conditions operation is as
described in Section 3. 10.

e} If an open-circuit is detected on the Channel 1
analogue input, the Controller will enter the FORCED
MANUAL mode of Section 3.3 and operation will be as
described in Secticon 3, 3. 2.

f) The 1left-~hand vertical bargraph will display the
Process Variable (PV} as described in Section 3.4.4 b).
In addition when no push-buttons are held in the
Front-panel digital readout will alsc display the
Process Variable in Engineering Units.

g) High and Low Alarm conditions are indicated on the
bargraph display and the rear connector logic outputs,
as described in Section 3.5.2 gqgj.

It should be noted that the 3-Term Control algorithm
continvously adijusts the Integral term so that transfer to
any other contrel mode except TRACK (see Bection 3.2.2)
will occur in a bumpless and procedureless manner.
However, when in REMOTE, any step changes in the Remote
SBetpoint input (pin 14) will appear as step changes in the
3~Tepm Output level {(OP} multiplied by the Proportional
pand {XP) gain factor. Protection against these rapid
3-Term output changes can be obtained by suitable choice
of the Input Filter constant {IF] in those cases where the
Remote Setpoint input is known to be & noisy signal.

Wnen returning to Remote Auto care shouwld be taken that
the setpoint required is set to the same value as the
existing control setpoint because reversion o this mode
of operation is not bumpless,
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CATEGORY STATE

Logic HOLD enable {pin 31) 1s5v
inputs TRACK enable (pin 30} ov

REMOTE SETPOINT enable {pin 29} L5V
Pash- MANUAL {M) OFF
buttons AUTOQ {A} QFg

REMOTE (R} O
Status Switch bank 82, switch no. 1 OFpF
switches

TABLE 3,6,1 6360 REMOTE AUTO mode entrv conditions
CATEGURY STATE

Logic REMOTE AUTO status {pin 20} ov
cutputs HOLD + MARUAL status {pin 21) 15v
Status BCLD LED OFF
LEDs TRACK LED OFF
Push~ MANUAL {M) QFF
putton AUTO {a) OFF
LEDs REMOTE {(R) ON
Local Action'$ith 82 no. 6 OFF Remote value
Setpoint Action with 82 no. 6 ON Remote value

3-Term Control output {(pin 32) Computed 3-term

value !

TABLE 3.6,°2

6360 REMOTE AUTO mode operating characteristics
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3,.6.3 Betpoint Updating in the Remote Auto Mode

The Resultant Setpoint (5P) is always displaysd on the
right~hand vevrtical bargraph as a percentage of the SP
range 1L to 1H ({see Section 4.8.3}). In the REMOTE AUTO.
mode, SP is the Remote SBetpoint value after any Trim has
been applied as described in Section 3,11, 1.

When the 6360 is operating in REMOTE AUTO, the Setpoint is
provided from an external source and effegtively the

Contreoller forces its Local Betpoint to follow the Remote

Setpoint input for as long as it is in this mode.
Consequently. the Raise/Lower buttons are permanently
inhibited from altering the Iocal Setpoint regardless of
the setting of switch no. 6 of switch bank 82, and updates
via either o©f the serial data 1links are also not
permitted, It is possible, however, to examine the Remote
Setpeoint level by depressing the Display Setpoint button
which will <cause the Resultant Setpoint (8P} to be
indicated on the Front-panel digital readout as a 4 digit
number.

Programming Parameters in the Remote Auto Mode

For the 6360 Progcess Controller to function correctly in
the REMOTE AUTO mode it reguires the same set of control
loop parameters programmed as for the AUTO mode described
in Section 3.5.4 8}, b} and c}. The only difference is
that the Local Setpoint cannot be c¢hanged via the SL
command mnemonic, but the Remote Setpoint (trimmed or
untrimmed) can be inspected via the 8P command.
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CATEGORY B3TATE
Logic HOLD enable {pin 31} 15v
inputs TRACK enable {pin 30G) ov
RATIO enable {pin 29) 15V
Puzh-~ MANUAL (M) OFF
buttons AUTO {A} QFF
RATIO {R) 0N
Status Switch bank 82, switch no. 1 ON
TABLE 3.7.1 6360 RATIO mode entry conditions
CATEGORY STATE
Logic RATIO status {pin 20} ov
outputs HOLD + MANUAL status {pin 21} 15v
Status HOLD LED QFF
LEDs TRACK LED OFF
Push- MANUAL (M) OrF
button AUTC {A) OFF
LEBs RATIO (R} OonN
Local Aoetion with 82 no. & OQFF Tracks Ratio
Setpoint
Setpoint Action with 52 no. & ON Tracks Ratio
Setpoint
3-Term Control output {pin 323 Cem@&teé 3—-term
value

TABLE 31.7.2

6360 RATIO mode operating characteristics
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3.7 Ratio Mode

Once a 6360 Controller has been primed for Ratio mode operation
by setting switch no. 1 of switch bank 82 ON (see Section 2.3.2
b)), then the REMOTE AUTO mode of Section 3.6 is effectively
replaced by the RATIO mode. To aveid confusion between these
two operating modes, 4 of the 6360 rear connector signals are
re~-titled in the RATIO mode as follows:-

FIN NO REMOTE AUTO MODE FUNCTION RATIC MODE FUNCTION

14 Remote Setpoint input Ratio Process Variable input

15 Setpoint Trim input Ratio Trim input

20 REMOTE Status output RATIO Status output

29 Remote Setpoint Enable Ratio Mode Enable input
input

In  addition, the REMOTE AUTC (R} front-panel push-button is
termed the RATIO mode button.

3.7.1 Ratio Mode entry Conditions

The RATIO mode has the same relaticonship to the other
operating modes as REMOTE AUTO, and has the same priority
level. Therefore it can be seen from Table 3.7.1 that the
necessary conditions for Ratic operation are the same as
For REMOTE AUTO, viz:-—

a) The HOLD ENABLE input must be at 15V.

) The TRACK ENABLE input must be at 0V.

c) Switch no. 1 of switch bank 52 must be ON.

d) The RATICO MODE EBNABLE input must be at 15V {pin 29},

e) The RATIO mode (R) front-panel push~button must have
been pressed.

When all these conditions are Ltrue the Controller will he
in the RATIO mode which 1is the sixth highest priority
operating mode {egual Lo REMOTE AUTO}. In this state the
following Front—-panel indications and rear connector logic
signals are present as can be seen from Table 3.7.2:-

a}) The green Ratio mode (R) push-button LED is
illuminated.

b} The RATIO STATUS logic output, pin 20, is at 0V.

¢} The HOLD + MANUAL logic output, pin 21, is at 15v.
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3.7.2 Ratio Mode Uperating Characteristics

Apart from the derivation of the Setpoint, the behaviour
0of the Controller in the RATIO mode is vivtually the same
as in the local AUTO mode described in Section 3.3, 2.
This is illustrated in Table 3.7.2 viz:~-

a) The 3-Term Contrcl Output is generated by the Control
algorithm using the Process Variable and the Ratio
Process Variable as described in Section 3.7.3.

b} The 3-Term <Control OCutput level is displayed on the
vellow horizontal bargraph in 10% steps from 0 to 100%,

¢} The 3-Term Control Output level may be inspected as a 4
digit number in the range 0 to 99,9%% on the digital
readout by holding in the Ratio mode . {R) push-button.
In this case the Raise/Lower buttons are inhibited from
affecting the 3-Term Qutput.

d) The Controller may be used to display a Measured Power
signal derived from a Control Element as shown in
Figure 3.2 and under these conditions operation is as
described in Section 3.10.

e) The left-hand vertical bargraph will display the
Process Variable (PV) as described in Section 3.4.4 b).
In addition when no push—hbuttons are held in the
Front-panel digital readout will display the Process
Variable in Engineering Units.

£} If an open-circuit 1is detected on the Channel 1
analegue input, the Controller will enter the forced
MANUAL mode of Section 3,3 and operation will be as
described 1in Section 3,3.2.

g} High and Low Alarm conditions ave indicated on the
Process Variable bargraph display and the rear
connector logic outputs as described in Section 3.5.2

g).

When the Controller is operating in the RATIO mode, the
Local Setpoint (SL} 1is disregarded and a new Ratio
Setpoint (SP} is derived according to the following
expression:—-

RATIO SETPCINT (S§P) = RATIO PROCESS VARIABLE
REQUIRED RATIC SETTIRG (RS)

It should be noted that the Control algorithm continuously
adjusts the Integral term so that transfer to any other
control mode except TRACK {see Section 3.2.2) will occur
in a bumpless and procedureless manner.




3.7.3 Ratic Setpoint Derivation

It has been mentioned in Secticon 3,.7.1 that the Ratio
Setpoint 1is a function of the internal Ratio Setting {RS)
and the Process Variable from the Primary Loop {(Ratio
Process Variable). The difference between the Ratio mode
and normal operating modes and the derivation of their
corresponding Setpoints is best illustrated by considering
the following 4 cases,

a) Normal 3-Term Controller in MANUAL or AUTO Modes (A/M)

These conventional operating modes have been described
previously in Sections 3.4 and 3.5 regpectively. The
derivation of the Resultant Setpoint (SP) can best be
seen by reference to the simplified flow diagram of Fig
3.3, With switch no. 1 of switch bank S$2 in the NORMAL
position (i.e. QFF) the Trim input iz scaled by the
desired factor ({3H, 3L) and used to trim the Local
Setpoint (SL). This trimmed Local Setpoint is checked
against the Setpoint limits (HS, LS) and then forms the
Resultant Setpoint (SP). The Process Variable input is
scaled to the operating range {(iH, 1L} and this
normalised wvalue (PV)} is then summed with the inverted
Resultant Setpoint {(~-5P) to form the Error Signal (ER =
PV-8P}, This Error signal formg the input to the
3-Term Control Algorithm,

b} Ratio Controller in MANUAL or AUTO Modes (A/M)

When switch no. 1 of switch bank S2 is in the RATIO
position {(i.e. ON} it can be seen from Fig 3.3 that the
Trim input only acts on the Ratio Setting Register (RS)
and cannot affect the Local Setpoint (SL). Thus, under
these conditions the Local Setpeoint (SL) cannoct be
trimmed, and forms the Resultant Setpoint {(SP)
directly. It dis then inverted and summed with the
Process Variable (PV) to form the Error Signal (ER) as
in a) above.

It ghould be noted that 1in this mode and prior to
entering the RATIO mode the Ratioc Setting Register (RS)
may be inspected and updated via either of the serial
data links.

c) Normal 3-Term Controller in REMOTE AUTO Mode (R)

Fig 3.3 shows that in this mode channel 2 serves as the
Remote Setpoint input which is scaled to the same range
as the Process Variable {(1H, 1L}). The Local Setpoint
(SL) is forced to the Remote Setpoint value after
limiting by HS and LS. Channel 3 becomes the Remote
Setpoint Trim input and after scaling by 3H and 3L
trims SL to produce the Resultant Setpoint {(SP}. This
is then inverted and summed with the Process Variable
to form the Errvor Signal (ER) as in a) above,
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d) Ratico Controller in BATIO Mode {R)

Fig 3.3 shows that in the RATIO mode, channel 3 serves
as the Ratio Setting Trim input which 1is first scaled
(3H, 3L} and then summed with the internal Ratio
Setting Register (R5}. The trimmed Ratio Setting is
then limited to the required span {HR, IR} and fed
either directly to the division function, or first
routed through an Inverse Ratio function by switch no.
3 of switch bank SZ.

The Ratico Process Variable from the Primary loop is
inputr wvia channel 2 and first has to be scaled to the
same range as the Process Variable of the Primary loop.
This is done by setting 2H and 2L to the 1H and 1L
values respectively of the Primary Controller. It is
then divided by the ocutput of 52 no. 3. AL this stage,
a Ratio Bias (RB) or Offset signal can be added in to
the expression if required, but the Ratioc Bias Register
is first scaled to the range of the Process Variable
(1L, 1H) to bring it to the same engineering units.
This scaled Ratioc Biasg is summed with the expression to
form the resultant Ratic Setpoint (SP). Finally the
Ratio Setpoint (SP} is inverted and summed with the
scaled Process Variable {1H, 1L} to form the Ervor
Signal (ER = PV - 3SP).

Thus it <¢an be sgeen from Fig 3.3 that the Resultant
Ratio Setpoint can be expressed as one of two functions
as follows i~

(i) Normal Ratio, {82 no. 3 OFF}

RATIO SETPOINT (SP) =

RATIO PROCESS VARIABLE + RATIO BIAS (RB)
RATIO SETTING (R8) + RATIO TRIM

{i1) Inverse Ratio, {82 no. 3 ON)

RATIO SETPOINT (SP} =
RATIO PV x [RATIO SETTING (RS} + RATIO TRIM]
+ RATIO BIAS (RB})

In Ratio mode the Ratio Setting, RS, may be inspected
ag a 4 digit number on the digital readout by holding
in the 8P push-button. This displayed value may then
be altered by means of the Ralse or Lower push-buttons
provided that the B8P button 1is held in at the pame
time. The Ratio Setting may also be updated via elther
of the serial data links. It takes approximately 30
seconds to change the value of RS the full range from

LR to HR by means of the Raise/Lower push buttons.
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. 4

Summarz

The differences between Ratio mode operation {(S2 no. 1 ON}
and Nermal mode cperation {82 no. 1 OFF) may be summarised
as follows:-

a) Input pin 14 is used for the Ratio Process Variable.
) The pin 15 Trim input only acts on the Ratio Setting.

c} The ILocal Setpoint <¢annot be trimmed even in AUTO or
MANUAL.

These points above and the Flow diagram of Figure 3.3 may
be illustrated in tabular form by means of Truth Table
3.7. 3. This shows the derivation of the Setpoint and
Setpoint Trim for all possible combinations of status
switch bank 82 no. l;, the Track Enable and Remote
SBetpoint/Ratio Enable digital inputs, and MD status word.

Loval Setpoint Updating in Ratio Mode

When the 6360 Controller is operating in RATIO mode, the
regsultant Ratlo Setpoint (8P) is derived as described in
Section 3.7.3 d), and this is always displaved on the
right-hand vertical bargraph as a percentage of the full
scale SP range 1L to 1H (see Section 4.8.3). IInder these
conditions the Local Setpoint (3L) is forced to track the
Ratioc Setpeint to ensure a bumpless tranfer i1f a higher
pricrity operating mode, such as AUTC or MANUAL, is
selected, It therefore follows that the Local Setpoint
{SL) cannot be updated via the serial data links in RATIO
though either wmay be used for monitoring its current
value. In fact, the value of the Local Setpoint can only
e ascertained via the serial data links because in RATIO
the SP push~button displays the Ratio Setting (RS} as
described in Section 3.7.3 d).
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3.7.5 Programming Parameters in the Ratio Mode

For the 6360 Process Controller to function correctly in
the RATIO mode it requires the same basic set of control
loop parameters as for the AUTO mode described in Section
3.5.4 a) and b). It can be seen from the list of command
mnemeonics of Table 4.1, however, that a number of
parameters change between the Normal 3-Term and Ratio
operating modes (i.e. switch no. 1 of 82 OFF or ON;,
These changes can be categorised as follows:-

al Commangd Parameters that are inserted in Ratio Mode

Table 4.1 shows that & command functicns are inserted
in the command list in the Ratio mode:-

{i) 2L, 28 - Ratio PV Low and High Ranges

These 2 command parameters define the range of
the Ratio Process Variable input on pin 14 from
the Primary loop. They are therefore identical
with the 1H and 1L parameters programmed for the
Primary loop Controller (see Section 4.2.2).

(ii) LR, HR - Ratio Setting Low and High Limits

These 2 command parameters are used to limit the
range over which the Ratio Setting, RS, can be
varied either by the front-panel push-buttons or
the serial data links. If HR is set equal to LR
then this locks RS to this value and inhibits it
from being changed via the front—-panel
pushbuttons (see Section 4.5.1).

(iii) RS - Ratio Setting {(see Section 4.7.2)

This command parameter is the actual Ratio
Setting used by the Controller before trim or
bias 1s added and is the value that appears on
the digital readout when the B8P button is
depressed in Ratio mode. It can then be varied
between the limits LR and HR as described in
Section 3.7.3 4d).

A  full  discussion on the selection of suitable
values of RS is given in the System 6000
Controller Applications Handbook, Section 5. Z.

{iv) RB - Ratio Bias (see Section 4.7.3)

This command parameter is a bipolar entry in the
same engineering units as the Process Variable of
the Ratio Controller. f‘Thus, as can be seen from
Fig 3.3, RB is scaled to lie within the range 1L
to 1H of the Process Variable. The Ratio Bias
value is added into the expression for the
resultant Ratio Setpoint as described in Section
3.7.3 4).
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b} Command Parameters that Change in Ratio Mode

The following command parameters of Table 4.1 change
their functions between the normal 3-Term and Ratio
operating modes:-

(i} DP ~ Decimal Point Position Selection

Digit B

In the normal 3-Term mode, Section 4.3.2 b) shows
that the Channel 2 analogue input iz allocated to
the Remote Setpoint function and so digit B of
the DP parameter is forced te the digit A value.
Howsver, in the Ratio mode the Channel 2 input of
the Ratio Controller is the Primery or Ratio
Process Variable input. It follows, therefore,
that in this c¢ase the gsecgond digit should
represent the decimal point position of the
Process Variable of the Primary Controller,

L
RATIO CONTROLLER "DP"™ digit B =

PRIMARY CONTROLLER "DP" digit &

Digit C

Section 4.3.,2 ¢} shows that digit € of the DP
parameter ig allocated to the Channel 3 input
decimal point selection. Furthermeore, in Ratio
mode, provided a Measured Power display has not
been selected as 1in Section 4.3,2 ¢) (ii), the
Channel 3 input is allocated to the Ratio
Setiing Trim function. In this case Channel 3
has the same decimal point position as that
calculated for the RS setting. Section 4.3.2 d}
shows that this calculated position is always
displayed in the digit D position, so it follows
that in this c¢ase digit C of the DP paraméter
will take up the same value as digit D.
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(ii)

{iii)

{iv)

(v}

IC - Input Channel Processing Routine Linkage

Digit B

In the normal 3-Term mode, Bection 4, 3.3 shows
that digit B of the IC parameter links the
Channel 2 Remcte Setpoint input to one of the

processing functicons listed in Table 4,3, In
this case the linearisation span is the same as
for the Process Variable, 1i.e. 1L to  1H.

Howaever, in the Ratio wmode the Channel 2 input of
the Ratio Controller is allocated to the Primary
or Ratio Process Variable function. It follows
that if this input 1is to be linearised, for
example, then the range over which this should
occur 1s that of the Primary Process Variable and
not the Process Vaviable of the Ratio Controller.
Thus, in Ratio mode the linearisation selected by
digit B of the IC parameter is performed over the
range 2L to 2H and not li. to 1H.

Digit ¢

Section 4.3,3 shows that digit C of the 1IC
parameter links the Channel 3 input to one of the
processing functions listed in Table 4.3. In the
Ratio mode the Channel 3 input of the Ratico
Controller is allocated to the Ratio Setiing Trim
function. Thus, the linearisation selected by
digit C of the IC parameter is performed over the
range specified by 3L and 3H.

3L, 3H - Ratio Trim Low and High Ranges

{see Section 4.4.3 c¢})

Section 3.11.1 shows that the Local Setpoint, SL,
can be trimmed by applying an external analogue
signal to the Channel 3 input and programming the
ranging parameters 3L and 3H appropriately. In
the Ratic Control mode the Channel 3 input is
used f{or the Ratio Setting Trim function and the
ranging parameters 3L and 3H are used in a
similar manner as discussed in Section 3.11.7Z.

SL - Local Betpoint (see Section 4.7.1)

In the PBATIO mode this isg a monitor-only
parameter as it is forced to track the Ratio
Setpoint as described in Section 3.7, 4.
Furthermore it cannot be displayed on the
Front—panel in this mode.

SP - Regultant Ratio Setpoint (see Section 4.8.3)

This 1is also a monitor~only parameter in the
RATIO mode and 1is derived from one of the two
expressions given in Section 3.7.3 d) depending
upon the setting of the Inverse Ratio select
gwiteh, $2 no. 3.
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3.8 Auto Fall-Back Mode {from REMOTE AUTO)

3.8.1 2uto Fall-Back Mode Entry Conditions

A 6360 Process Controller will revert to the AUTO
FALL-BACK mode from the REMOTE AUTC mode as described in
Section 3.,6.1 when the REMOTE SETPOINT ENABLE input
changes from 15V back to 0V, Table 3.8.,1 lists the
conditions necessary for operation in the AUTO FALL-BACK
mode thus:i—

a) The HOLD ENABLE input must be at 15V.

b) The TRACK ENABLE input must be at 0V.

¢} Switch no. 1 of switch bank 52 must he OFF.

d) The REMOTE SETPOINT ENABLE input must bes at 0OV,

e) The REMOTE mode (R) push-button must have been pressed.
When all these conditions are true the Controller is in
the AUTO FALL-BACK mode which is the lowest priority mode.
In this state the following Front-panel indications and

reay comnector logic signals are operative:—

a} The green Auto mode (A) push—-button LED flashes
continoously. '

b} The REMOTE AUTO STATUS logic output, pin 20, is at 15V,

¢} The HOLD + MANUAL logic output, pin 21, is at 15V.

Auto Fall-Back Mode Operating Characteristics

It can be seen from Table 3,.8.2 that the AUTO FALL-BACK
mode operating chavacteristics are identical to AUTC, Thus
the Control OCutput level, FBrror and Process Variable are
displayed exactly as in AUTO (see Section 3.5.2) and the
Raise/Lower buttons are inhikited from changing the cutput
level. The only difference between the AUTO and AUTO
FALL-BACK modes 1s that the Auto mode (A} LED is flashing
to inform an operator that the Controller is still primed
for REMOTE AUTC operation. Hence, the Controller reverts
to REMOTE AUTO mode as soon as the REMOTE SETPOINT ENABLE
input returns to 15V, In this event the Auto mode (A} LED
is extinguished and the Remote mode (R} LED is illuminated
ag in BSection 3.6.1. The AUTO FALL-BACK mode can be
overriden by selecting any operating mode with a higher
priority than REMOTE AUTO, such as AUTO., In this case the
Auto Mode (A) LED goes steady and operation 1is as
described in Section 3.5, It should be noted that just as
a transfer from AUTO to any other mode except TRACK occurs
in a bumpless, procedureless manner as described in
Section 3.5.2, so is a transfer from the AUTO FALL-BACK
mode.

L)
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CATEGORY STATE
Logic HOLD enable {pin 31) 15V
inputs TRACK enable {pin 30) ov
REMOTE SETPOINT enable {pin 29) ov
Push- MANUAL {M) QFF
buttons AUTO {(A) OoFF
REMOTE (R) ON
Status Switch bank 82, switch no. 1 OFF
TABLE 3.8.1 6360 AUTO FALL-BACK mode entry conditions
{from REMOTE AUTO)
CATEGORY STATE
Logic REMOTE AUTO status (pin 20} 15v
outputs HOLD + MANUAL status {pin 21) 15v
Status HOLD LED QFF
LEDs TRACK LED OFF
Push- MANUAL (M) OFF
button AUTO (A) FLASH
LEDs REMOQTE (R) OFF
Local Action with 82 no. 6 QFF Raise/Lower
Setpoint Action with 82 no. 6 ON Raise/Lower
3-Term Control output (pin 32) Computed 3-term
value
TABLE 3.8.2 6360 AUTO FALL-BACK mode operating characteristics

{from REMOTE AUTO)

N o i |
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3.8.3

B3so

Local Setpoint Updating in Auto Fall-Back Mode

Contrel of the Local Setpoint in the Auto Fall-back mode
is identical to that for the AUTO mode as described in
Section 3.5.3. It should be noted, however, that when the
Auto  Fall-back mode 1s first entered the Local Setpoint
will take up the last value that the Remote Setpoint had,
just prior tce the changeover from REMOTE.

Programmning Parameters in Autco Fall-Back Mode

Since the operating mode for a Controller in AUTO
FALL-BACK 1s the same as for AUTO it follows that the same
get of control loop parameters must be programmed as for
AUTO and these are listed in Section 3,.5.4 a) and b}.
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CATEGORY STATE
Logic HOLD enable (pin 31} 15v
inputs TRACK enable {(pin 30) ov
RATIO enable (pin 29) ov
Push- MANUAL (M) QOFF
buttons AUTO {A) OFF
RATIO (R) ON
Status Switch bank 82, switch no. 1 ON

6360 AUTO FALL-BACK mode entry conditions {(from RATIO)

CATEGORY STATE
Logic RATIO status (pin 20) 15v
outputs HOLD + MANUAL status {pin 21) 15v
Status HOLD LED OFF
LEDs TRACK LED OFF
Push- MANUAL (M) OFF
button AUTO (&) FLASH
LEDs RATIO (R) OFF
Local Action with 82 no. & OFF Raise/Lower
Setpoint Action with 82 no. 6 ON Raise/Lower

3-Term Control output {pin 32) Computed 3-term
value

TABLE 3,9,2

6360 AUTO FALL-BACK mode operating characteristics

{from RATIO)




3.9 Auto Pall-Back Mode {from RATIO)

3.9.1

3.9.2

Auto Fall-Back Mode Entryv Conditionsg

A 6360 Process Controller will revert to the AUTO
FALL-BACK mode from the RATIO mode as described in Section
3.7.2 when the RATIO MODE ENABLE input changes from 15V
back to OV. Table 3.9.1 lists the <conditions necessary
for operation in the AUTO FALL~BACK mode thus:—

a) The HOLD ENABLE input must be at 15V,

b} The TRACK ENABLE input must be at 0V..

c) Switch no. 1 of switch bank 52 must bs ON,

d} The RATIO MODE ENABLE input must be at OV (pin 29).

&} The RATIC (R) mode front-panel push-button must have
been pressed.

When all these conditions are true the Controller is in
the AUTO FALL-BACK mode which is the lowest priority mode.
In this state the following Front-panel indicatiocons and
rvear conpector logic signals are operative:-

a) The green Auto mode (A) push~-button LED £lashes
continuously.,

b} The RATIO STATUS logic output, pin 20, is at 15V.

¢} The HOLD + MANUAL STATUS logic output, pin 21, is at
15v,

Auto Fall-Back Mode Operating Characteristics

It c¢an be seen from Table 3,9.2 that the AUTCO FALL-BACK
mode operating characteristics are identical to AUTO. Thus
the Contrel Output level, Setpoint and Process Variable
are displayed exactly as in AUTO (see Secticon 3,5.2) and
the Raise/Lower buttons are inhibited from changing the
output level. The only difference between the AUTO mode
of Secticon 3.7.4 <¢} and the AUTO FALL-BACK mode is that
the Auto mode {A) LED is flashing to inform an operator
that the Controller is still primed for RATIO operation.
Hence, the Controller reverts to RATIO mode as soon as the
RATIO MODE ENABLE input returns to 15V. 1In this event the
Aavto mode {(A) LED is extinguished and the RATIO mode (R)
LED is illuminated as in Section 3.7.2. The AUTO
FALL-BACK mode c¢an be overridden by selecting any
operating mode with a higher priority than RATIO such as
AUTO, In this case the Auto Mode (A) LED goes steady and
operation ls as described in Section 3.7.4 ¢}, It should
be noted that just as a transfer from AUTO to any other
mode except TRACK occurs in a bumpless, procedureless
manney as described in Section 3.5.3, so i8 a transfer
from the AUTO FALL-BACK mode.
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3.9.3 Local Setpoint Updating in Auto Fall-Back Mode

Control of the Local Setpoint in AUTC FALL-BACK mode is
identical to that for the AUTO mode as described in
Section 3.7.3 b). However, when the AUTO FALL-BACK mode
is first entered the Local Setpoint will take up the last
value that the Ratio Setpoint had Jjust prior to the
changeover from RATIO, It is recommended for this reason
that the WATCHDOG Output (pin 9) of the Primary Loop
Controller is connected to the RATIO MODE ENABLE input
{pin 29) of the Secondary (Ratio) Loop Controller. Thus ,
i1f for any reason the Primary Controller malfunctions and
its Watchdog cutput drops te 0V, then the Ratio Controller
will be forced into the AUTO FALL-BACK mode in a bumpless
manner with visible indication to an operator.

Programming Parameters in Auto Fall-Back Mcde

Since the operating mode for a Controller in AUTO
FALL-BACK is the same as for the AUTO mode described in
Section 3,.7.3 b), it follows that the same set of control
loop parameters must be programmed as for AUTO and these
are discussed in Section 3, 7. 5.




3. 10 Measured Power Display

In certain control loop configurations an Operator reguires the
ability to display a true Measured Power signal derived from the
Catput Actuator rather than the normal 3~Term Output from the
6360 Controller. In a temperature control loop, for example,
the 6360 may be driving a 602 phase-angle fired Thyristor stack
to control a heating element. The 6360 3-Term cutput is a 0-10V
signal which may be displayed as a 4-digit number representing
0-100% of output as described in Bection 3.3.2. Also, this
output signal is permanently displayed o©on the horizontal
bargreph in 10% steps from 0 to 100%. However the Thyristor
stack is really driving a current ¢f from 0 to 60A rms into the
heating element and it is this output signal that the Operator
may actually like to see. To cater for this reguirement the
6360 has the facility to display a Measured Power signal ranged
in 1its own engineering units instead of the normal 3-Ternm
output., This facility is enabled by setting bit 4 of the MD
s tatus word high {as described in Section 2.3.2 b}, The Channel
3 apalogue input is then used for the Measured Power signal
connection as described in Section 2.4.2 ¢} {iv}.

3.16.1 Programming Command Parameters

in order to display the Measured Power signal with the
correct ranging, decimal point positioning and signal
processing, it is necessary to programme the following
command parameters -

a} DP - Decimal Point Position

The decimal point position for the Measured Power
display is programmed by means of the third digit of
the DP command parameter as described in. Section
4.3.2 oy (iiid).

b) IC ~ Input Channel Processing Routine

If the 0-10V Measured Power signal is not linear but
requires some form of processing such as sguare root
extraction, then this can be specified by means of
the third digit of the IC command pavameter as
described in Section 4.3.3 aj}.

c} 3L, 3H - Meagured Power Low and High Ranges

The Measured Power signal is displayed in the
correct engineering units by programming the 3L and
3H  command parametsrs to  the Low and High range
values of the signal as described in Section 4.4.3
dal. '
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FRONT-PANEL FRONT-PANEL DISPLAYS
PUSH-BUTTONS
MD OPERATOR
bit 4 MARUAL RAISHE LOWER HORIZONTAL 4-DIGIT ACTION
(M) {4} (¥} BARGRAPH READGUT
LOW OFF X b4 3-Term Process
Output Variable
LOW OH QUFF OFpF I-Term 3~Tarm
Dutput Output
LOW ON ON OFF 3-Tewrnm I-Term Ralise 3~Term
Ouiput Output Gutput
LOwW ON QFF OGN 3-~Term 3-Term Lower 3-Term
Output Gutout Cutput
HIGH OFF b4 X Measured Procesgs
Power Variable
HIGH Oy QFF OFF 3-Term Measured
GCutput Power
HIGH ON ON OFF 3-Term Measured| Raise Meas,
Dutput Power Power
HIGH ON OFF N 3-Term Measured| Lower Msas.
Output Power Power
TABLE 3,1 Summary of Measured Power Displayv operating characteristics
KEY

¥ = don't care




3,10, 2

For example, if a 0~10V signal represented a true
Measured Power range of 0-60A rms then the correct
display would be obtained by programming the
following command parameters:-—

DE > 6020
IC > 6000
34 60,00
3L ¢a. 00

Iho#

The true Measured Power value could then be
agcessed via the 8260 Hand~held terminal or the
supervisory data link using the MP command as listed
in Table 4.1, e.g. MF = 23,45,

Measured Power Display Operating Characteristics

Table 3.10 gummarises the effects the front~panel
push~buttons have on the front-panel displays in the
normal mwmode {MD bit 4 low ) or in the Measured Power
display mode {MD bit 4 high) and these are as follows:-—

&} MD bit 4 LOW

It can be seen from Table 3.10 that in this case the
Controller exhibits the following characteristics:

(i} The 3-Term Control output level is always
displayved on the yellow horizontal bargraph in
10% steps from 0 to 100%,

{ii) When no push-buttons are held in the
Front-panel digital readout displays the
Process Variable in Engineering Units.

{iii) When the Manual mnode {M) push-button 1is
pressed the 4 digit readout displays the
3-Term Contrel output as a number in the range
¢ to 99, 99%,

{iv} When the Manual mode (M) push~butteon is held
in the 3-Term Control output level can be
altered by means of the Raise (4a) or Lowey {¥)
push-buttons as described in Section 3.3. 2.

{v) The 3-Term Control output can also be
displayed as a 4 digit number on the digital
readout by pressing the Auto (A) or
Remote/Ratico {R) push-huttons. When these
buttons are held in, however, the Raise/Lower
buttons are inhibited from alteving the level
of the 3-Term ocutput.
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b)Y MD bit 4 HIGH

It can be seen from Table 3,10 that in this case the
Controiler exhibits the following characteristics:

(i)

(ii)

(iii)

{iv}

{v)

When no push-buttons are held in the Measured
Power szignal is displayed on  the vellow
horizontal bargraph in 10% steps from 0 to
100% representing the signal vrange of 0 to
lov.

When no push~buttons are held in the
Front—-panel digital readout displays the
Process Variable in Engineering Units.

Whnen the Manuwal mode {M} push-button is
pressed the 4 digit readout displays the
Measured Power signal in Engineering Units
with the decimal point positioned
appropriately. The vellow horlizontal bargaph.,
however, reverts to displaying the 3-Term
Control Output level in 10% steps from 0 to
10G%.

When the Manual mode (M) push-button is held
in  the 3~Term Output level can be altered by
means of the Raise/Lower buttons as described
in Section 3.3.2, while the operator observes
the Measured Power signal on the digital
readout display. The yellow horizontal
bargraph still displays the 3-Term output
tevel as in {iii) above as long as the Manual
button is held in. This facility allows an
operator to access the 3-Term output level
without changing the setting of MD bit 4 if
the Measured Power analogue input signal is
interrupted under fault conditions.

The Measured Power signal can also be
displayed on the digital readout in
Enginesering Units by pressing the aAuto (A) or
Remote/Ratio (R} push-buttons. When these
puttong are held in, however, the Raise/Lower
buttons are inhibited from altering the level
cf the 3-Term output level. The vellow
horizontal bargraph will also revert to
displaving tne 3-Term Control Output level
under these conditions.

It should be noted that the display of the Local
Setpoint (SL) wvalue on the digital readout as
desgribed  in  Section 3.3.3 is unaffected by having
MD bit 4 nhigh,
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3.11 Trim

Section 2.4.2 ¢) shows that when the 6360 Controller is not in
the TRACK mode and a Measured Power display has not been
selected (i.e. MD bit 4 1is 1low) then the channel 3 analogue
input 1is used for the Trim function. The exact operating mode
of the Controller determines whether the Trim function is
applied to the Local or Remote Setpoints or the Ratio Setting.

3.11.1 Setpoint Trim

When the 6360 Controller is operating in the normal 3-Term
mode, i.e. S2 no. 1 is OFF, the channel 3 analogue input
is wused for the Local or Remote Setpoint Trim function.
If +the 6360 is operating in the HOLD, FORCED MANUAL,
MANUAL, AUTC, or AUT0O FALL-BACK modes then the Local
Setpoint (SL) is trimmed. If the 6360 1s operating in the
REMOTE mode then the Remote Setpoint is trimmed. The
effect that the 0-10V Trim signal has on the Local
Setpoint 1is programmed by means of the two Channel 3
ranging parameters of Table 4.1:-

3L = Setpoint Trim low range
3H - Setpoint Trim high range

It can be seen from Section 4.4.3 b) that these two
parameters are entered directly in Engineering Units so
that for a 0V Trim input the value of 3L is added to the
Local Setpoint, while 3H ig added to it when the Channel 3
input is at 10V. In general, the Resultant Setpoint may
be calculated from the following expression:-

RESULTANT SETPOINT (SP) = LOCAL SETPOINT (SL)
+ {(NORMALISED TRIM SIGNAL x TRIM SPAN)

+ TRIM LOW RANGE

Sp = SL + TRIM VOLTAGE (3H - 3L) + 3L
10

This expression assumes a linear <Channel 3 input (see
Section 4.3.3}) and the Resultant Trimmed Setpoint value is
always displayed on the right-hand vertical bargraph and
may also be accessed wvia the SP command parameter for
monitoring purposes only {(see Section 4.8.3). It can be
seen from this expression that the Setpoint Trim facility
can be inhibited by setting both the 3L and 3H parameters
to zero.
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can

that the Trim input has on the Logal Setpoint
illustrated by means of the following 3

effect

best be

examples:~

a}

b}

o)

Symmetrical Trim - Elevated Zero

Assume that the 6360 has been programmed with the

following parameters:—

SL = +5000 (PV range 1L to 1#H = 0 to 9999}
38 = +0500
3L = ~0500
The Channel 3 Setpoint Trim input signal will affect
the Resultant Setpoint as follows -
TRIM INPOT RESULTANT SETPOINT {8P)
ov 4500
5v 5000
10v 5500

Asyvmmetric Trim - Elevated Zero

Azzume in this case:-

SL = +584840
30 = +14000
3L, = ~0500
Then :-
TRIM INPUT RESULTANT SETPOINT {8P)
GQ 4500
5V 5250
1av 60040

Asymmetric Trim ~ Buppressed Zero

Assume in this case:-~

SL = +5000
38 = +1000
3L = 40500
Then -
TRIM INPUT RESULTANT SETPOINT (SP)
ov 5500
5V 5750
16v 6000
I+ should be noted that the above examples of Local
Setpoint Trim operate in the same way on the Remote

Setpoint.




3.11.2 Ratio Setting Trim

When the Controller is operating in RATIO mode, i.e. 52
no. 1 ON, the <channel 3 analogue input is used for the
Ratjio Setting Trim function. The effect that the 0-10V
Trim signal has on the Ratio Setting is still programmed
by means o©f the channel 3 ranging parameters 3L and 3H.
The expression given in Section 3.11.1 is modified in the
Ratio Control mode to give the Resultant Ratio Setting,
RS', as follows :-

RS' = RS + TRIM VOLTAGE (3H -~ 3L) + 3L
10

Iz should be noted that the decimal point positions for
the 3L and 3H parameters always follow that calculated for
the RS parameter as discussed in Section 3.7.5 b) (i).

The effect that the trim input has on the Ratio Setting
can best be illustrated by means of the following
example:-

Assume that the 6360 has been programmed with the
following parameters:—

R5 = +5,000 (RS calculated range 0 to 9.999)
35 = +0.500
3L = -0, 500

The ¢Channel 3 Ratio Setting Trim input signal will
affect the Resultant Ratio Setting as follows:- .

TRIM INPUT RESULTANT RATIQ SETTING (RS')
ov 4, 500
5V 5.000
iov 5.500

It can be seen that with large settings of the Trim span
3L to 3H the Ratio Setting RS can be trimmed over its full
range. Thus, because of the great dynamic range of the
Ratio Setting, i.e. typically 10,000 to 1, great care
must be taken when using the Ratio Trim facility. In the
above example the Trim span selected allows RS to be
varied by #10% which may be excessive in certain
applications. To  further safequard against large
excursions of the Ratio Setting when Trim is applied it is
recommended that the Low and High Ratio Setting Limit
parameters, LR and HR, are used and programmed with
carefully selected values.
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3. 12 6360 3-Term Control algorithm

Analogue 3-Term Control eguation

Conventional analogus controllers implement  the
classical 3~Term {PID) control eguation us ing
operational amplifier techniques, This equation is

usually written as follows:-

OP = -100 (ER + 1 [ER dt + TD dER) (1}
XP TI dt
where -
op Controller Cutput

HI

Xp Proportional band

TI = Integral time constant
Th = Dervivative time constant
ER = Brror {PV -~ SF)

This equation may be rewrittan in the ¥(s) terminology
of the Laplace transformation thus:~

OP{g}) = =100 (1 + 1 + sTD) {(z)
L xp sTI

ot
3

Limiting of the high fregquency response introduces a
digital 1limit filter, typically chosen to have a time
constant equal to a guarter of the derivative time. The
complete transfer function is thens-

OPF(s) = =100 (1L + 1+ sTD} ( 1 ) (3)

ER Xp sT1I 1+ sTh/4




3.12. 2

Digital Contrel algorithm
In microprocessor-based Controllers like the 6360 it is
necessary to use sampling techniques for the calculation
cf the wvarious terms of the control eguation. It is
also more convenient to rewrite the transfer function in
termg of difference eguations vather than the Y=}
Laplace transform terminclogy. Thus the 3~-Term
calculated output after n samples is given by:-
n
OPn = -100 [ERn + TS § ERr + TD APV] + 50% (4)
xP TI 1 TS
where:-
OF = Controller Output after n samples
XP = Proportional band
TI = Integral time constant
TD = Darivative time congtant
ERn = Value of Error term after Error limit has
been applied {see Section 4,6.1)
ERr = Value of Error at sample ¢ = PVr - SP
{see Bection 4,.8.5)
APV = Change 1in Process Variable value between
current and previous sample
PV iz obtained after first order filtering with an
effective time constant TD/4 thug:-
AFPVn = APVNn~1 + 4T85 (dN -~ APVn-1) {5}
TH
where:- dN = PVn - PVn-l
The Process Variable PV is itself a filtered version of
the sampled channel 1 analogue input value, MV thus:-
PVn = PVn~1 + TF (MVn - PVn-1l) (61}
¥
where:—
TF = effective first order time constant
IF = input channel filter constant (see
Section 4.6, 2)
NOTE

The 50% offset 18 apparent at zZaro error under
proportional - only contrel action with the integral term
disabled by setting TI = 0, Although this allows the
output to respond to both positive and negative errors it
has the disadvantage that stability may occur apout an
undesirable operating point. It is usually better to setl
a very long integral time which has an effect equivalent
to Manual reset,




3.12.3

Equivalence between analogue and digital egquations

When the Betpoint is constant the dJdigital algorithm of
equation {4) may be written as the following egquivalent
continuous transfer function:i-

OP{s) = -100 [1 + 1 + STD ] {7)
R XP sTI 1+sTD /4

i

This can now be compared with the classical Y(s) version
of the analogue controller shown in equation {2} where
it can be seen that the Proportional (P) and Integral
{I) Terms are identical. The Derivative (D) Term is
slightly modified however due to the additional first
order filtering applied to the derivative valus PV,
rather than ta the error directly.

It should be noted that the response to Local Setpoint
{SL} changes is determined by the posgition of switch no.
1 of switch bank S1 as described in Section 2.3.2 a).

For further descriptions of the 3-Term Algorithm,
Integral Desaturation and Error Limit refer to Bection 3
of the System €000 Controller Applications Handbook.
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3,13 ON/OFPE Control

The 6360 can be ¢perated as a simple ON/OPF Controller in those
applications where the facilities of full 3-term control are not
required. The ON/OFF control action will operate in all the
6360 closed-loop operating modes, il.e. AUTO, REMOTE AUTO, RATIO
or AUTO FALL-BACK.

3.13,1 Programming Parameters for ON/OFF Control

Only 3 parameters are affected by ON/OFF control as
follows i~

a) %P -~ Proportional Band Constant

The XP parameter is used to select the ON/OFF control
action as follows:—

A7

H

000,60 ~ OR/OFF control action

#

Xp 000.1 to 899.9 - 3-term control action

b) TI -~ Integral Time Constant

When ON/OFF control action has been selected by setting
AP = 0, the TI parameter is used to define the deadband
expressed as a percentage of the PV span of 1L to 1H,

¢} OP - Cantrol Qutput

When ON/OFF control action has been selected by setting
Xp = 3, the Control Output parameter, OP, can only take
up one of two possible states as follows:-

Controller OFF:~ QP = LO

Controller UON 1~ QP = HO

3,13.2 ON/OFF Control Operating Characteristics

The action of the 6360 in the ON/OFF control mode can be
described by the expressions below:-

Controller OFF {QOP LO) when PV =8P

H

Controller ON  {OP HO)} when PV< SP -~ Deadband {TI)

In inverse control action is selected by setting 82 no. 4
ON then the expressions are modified thus:-

fi

Controllexr QOFF {(0OP LO)Y when PV <8P ~ Deadbang (TI)

Controller ON (CP HO) when PV »>58P
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Section 4 Programming the 6360 Process Controller via the

8260 Hand~held terminal

4.1 Programming Terminal Characteristics

The 8260 Hand~held programming terminal is a device the same
size as a pocket calculator. It is provided with a 37-key
positive tactile response keyboard and is capable of sending and
veceiving data in eight kit serial ASCII code.

The terminal has a simultanecus display capacity of eight
characters in-line on lé-segment "starburst" LEDs which can
clearly and legibly generate all 64 ASCTII upper case
alphanumerics and svmbols. When it is being used to entervr
parameters into the 6360 Process Controller though, only the
first 7 character positions are used starting from the left-hand
end of the displav. These 7 characters include the decimal
point position s¢  that a typical wmessage would have the
following structure:—

tsiri3laf.[5]6]

The interface Dbetween the terminal and the Controller is at
standard RS5232/V24 voltage levels using a transmission rate of
300 baud and 10 bit characters as defined in Section 1.5.9 A.
Connection to  the Contreller is via a 7-pin plug and socket
arrangement, the socket being situated behind a small door just
above the catch handle on the front panel of the Controller.
This 7=-pin connector is also used to provide power o the
terminal from the +5V supply within the Controller and it
reguires typically 350ma,

A plan view of the Keyboard of the 8260 Hand-held terminal is
given in Fig 4.1, and for a more detailed description of its
characteristics refer to BSection 2 of the BSystem 6000
Communications Handbook.
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Mo COMMAND PARAMETER FUNCTION [UNITS FORMAT [DP PARAMETER TYPE
MNE ~ CHAR
MONIC POGHN
IT Instrument 1dentity - 5 -
Lp Decimal point position - 5 - Status
1 Input channel procsssing and - 5 - words
push-hbutton disable
iH Process Variable hlah range Eng 1 A CE1
1L Process VYariable low range Eng 1 A } Input
Z2ZH (1 }|Ratio PV high range Eng 1 B HZ2 c¢hannel
2L{l)|[Ratic PV Jlow range Frg 1 R ranging
3H Trim/Meas. Power high range Eng 1 C CH3
3 Trim/Meas. power low range Eng 1 C
HR{l}|Ratic Setting high limit - 1 D
LR{I}IRatico Setting low limit - 1 Iy
HE Setpoint high limit Eng 1 A Limit and
L3 Setpoint low limit Eng 1 A
HA High Absclute Alarm limit Eng 1 A Alarm
LA Low Absolute Alarm Jlimit Fng 1 A
HD High Deviation Alarm limit Eng 2 A gettings
LD Low Deviation Alarm limit fng 2 A
HO 3-Term Output high limit % 3 -
L0 3~Term Output low limit % 3 -
EL Error limit % 3 -
IR Input channel filter const,. gec 3 - 3~Term
ZF Broporticnal band congtant % 4 - Algorithm
T integral time constant min/s 3 - related
D Derivative time constant min/s 3 - parameters
5L Local Setpoint fng 1 A Setpoint
RS (l)[Ratic Setting — 1 & related
RB{1)iRatio Bias Eng 1 A parameters
¥P{2 | Measured {remcote} Power Fnaq 1 C
op I=Term Output level % 3 - Monitor -
SP Resultant internal Setpoint Eng 1 A
2% Process Variable Eng 1 A only
ER Error value Brng i A
TS Algorithm sampling period min/s 3 - parameters
a9 Switch bank 51/82 settings - 5 -
DS Digital Input/Cutput states - 5 o Status
Mn Controller Operating Mode - 5 - words
TABLE 4,1 List of 6360 parameter functions and their

respective mnemonics




4.2 Terminal Initialisation and Parameter Entrv Procedures

When the 8260 Hand-held terminal is first plugged into the
front-panel of the Controller, the CPU detects its presence via
one of the pins of the 7-way connector. As scon as this occours,
the RS42Z2 supervisory serial data link on the rear connector is
disabled and after a delay of about Z seconds, the terminal is
initialised. The fallowing message 1is transmitted to the
display:-

This message is a prompt to the operator requesting that a 2
character Command Parameter is entered in the position of the
two gquestion marks. A list of all possible user commands is
given in Table 4.1 together with their corresponding 2 character
nnemonics that are actually entered via the terminal keyboard.
It should be noted that certaln command parameters, i.e.: those
concerned with Ratio operation, will only appear in the
parameter list when switch no. 1 of switch bank 82 is O (see
Note 1), Similarly the Measured Power parameter, MP, only
appears in the table when MD bit 4 is high {(See Note Z2}. Table
4.1 also indicates the units applicable to each command function
and the format in which the parameter data is entered from 1 to
16. Table 4.2 defines these 16 data formats in terms of the
number of digits entered, the range, sign of entry and the
decimal point position. It can be seen from Tahle 4.2 that
format 1 and 2 commands have their decimal point position
defined by a status word. In the case of the 6360 this is the
"DP" status word which is described more fully in Section 4.3. 1.
Tahie 4.1 shows which particular digit of the "DPY status word
igs used to define the decimal point position for each individual
format 1 and Z command parameter.

A full description of Parameter entry procedures using the B260
Hand~held terminal is given in Section 3 ©f the System 6000
Communications Handbook. It is recommended that this document
ig  consulted before the user attempts to programme the 6360
Controller wviae the Hand~held terminal, It is also recommended
that a record of each parameter is made on a 6360 Set-up Sheet
like the example shown in Appendix D, This will assist in
record keeping and programming spare or replacement instruments.

NQOTES

The following points should be noted with regards to Table 4. 1.

{1} These parameters only appear in the list in the RATIO
mede, i.e. 82 no. 1 is ON.

{2} The MP parameter only appears in the list when MD bit 4 is
high.
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FORMAT

RANGE

POLARITY

DECIMAL POINT POSITION

0000 to +/-9999
0006 to 49999
00.00 to +99.99

000,00 to +999.9

0000 rto FFFF

430 to 99

8 £tn 9

ABAA to ZLZZ

0.000 to +9,999
0000 to 99599

L0000 to +,9999

L0000 to +x~,9999}
0.000 to +/~9.999
00.00 to +/-99.99

600.0 to +/-999.9

0000 to +/-9999

Bipolar {+/-)
Pogitive (+)
Positive (-}

Pogitive {4)

Defined by status word
Defined by status word
Fizxed

Fixed

4 Hexadecimal digits

2 Decimal digits

1 Decimal digit

4 ASCII characters (upper case)

Positive (+)
Positive {+)
Positive {+)
Bipolar (+/)
Bipolar {(+/-)
Bipoclar (+/-}
Bipolar (+/-)

Bipolar (+/-}

Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed

Fixed

TABLE 4.2

List of Command Parameter Data Formats
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4,3 Status word parameters

Table 4.1 shows that there are 6 status word parancters
associated with the 6360 Process Controllier. Thesge are always
format 5 parameters and Table 4.2 shows that they consist of 4
hexadecimal characters in the range 0000 to FFFF with a positive
sign character fovr parameter entry. When any of these
parameters ave entered via the 8260 Hand-held terminal the
Controller replies with the current value of the parameter
preceded by a "greater than™ sign to indicate that the data is
in hexadecimel notation, e.g:-

(2 [>]3]e{02]

Detailed descriptions of each of the 6 status word parameters
are given in the following Sections.

4.3.1 1 - Instrument Identity

This parameter returns the instrument identity and issue
number, i.e. 3602 for the 6360 issue 2. IT is a read~only
parameter and its exact format is given below:-

- PRODUCT CODE | e ISS. NO.
Bit o Bit|Bit Bit
15 4 3 O

Digit Digit Digit Digit
A B C D

DIGIT 8IT FUNUTION

A,B,C 154 Product Code (611 360

D 3~ Issue NHumber 2

4,
6 - gl g S



4.3.2

DP - Decimal Point Position

The DP status word is used to programme the decimal point
position of the Front—-panel digital readout and 8260
Hand-held terminal display for each of the 3 analogue
input channels of Section 2.4. 2. The format of the DP
parameter is given below:-

Bit Bit}]
15 0
Digit Digit Digit Digit

\ A B C D
DIGIT FUNCTION
A Channel 1 Decimal Point selection - Process Variable
and related parameters (0~4)
B Channel 2 Decimal Point selection - Ratio Process
in RATIC mode only (0-4) Variable
C Channel 3 Decimal Point selection — Measured Power
(G~-4) ' signal
D Calculated Ratic Setting (RS) - Read-only
Decimal Point selection (0-4)

The exact function of the individual digits within the DP
parameter are described in the following sections:-

a) Channel 1 Decimal Point (Digit A)

The first or most-significant digit of the DP parameter
is used to select the decimal point position for the
Procegss Variable (Channel 1) analogue input as it is
displayed on the Front-panel digital readout. The
number entered must lie within the range 0 to 4 and
will position the decimal point according to the table
shown below:—

w gl Gl g

DIGIT 1 (M.S) DISPLAY FORMAT
0 29 99
1 9 9 9.9
2 9 9.9 9
3 9.9 6 9
4 .99 99
ot



b)

Once the Channel 1 decimal point position has been
programmed with the DP command the resulting display
format will appear on the Hand~held terminal for every
Command function that is related to the Procsss
Variable range of the Controller. This means in fact
that most of the Format 1 and 2 commands listed in
Table 4.1 will be displayed with the same decimal point
pogition as for the Process Varilable, viz:-

in, 1L, ®#8, LS, HA, LA, HD, LD, 8L, SP, PV and ER
For this reason it 1is recommended that when &
Controller is powered-up and programmed for the first

time as is described in Section 4.2.1 the DP command
should be the first to be entered.

Channel 2 Decimal Point (Digit B)

The second digit of the DP parameter is used to select
the decimal point position for the Channel 2 analogue
input. Section 2.4.2 p) shows that the Channel 2 input
is allocated to the Remote Setpoint signal or the Ratio
Process Variable signal depending upon the position of
52 no. 1. When Channel 2 is the Remote Setpoint input
then it will be found to have the same decimal point
position as the Pracess Variable. When Channel 2 is
the Ratio Process Variable input then 1ts decimal point
position is programmed via the second digit of the DP

parameter. In this case the decimal point position
will follow the same display format as given in Bection
4,3.2 a) for the Process Variable. These conditions

are summarised in Table 4. 3.

When S22 no. 1 is ON, then the Ratlio Process Variable
ranging parameters 2H and 2L will appear in the
parameter list of Table 4.1 and these will be displiayed
with the declimal point position as selected by diglit B
of the DP parameter. The wuse of the decimal point
position of the Ratio Process Variable is discussed in
Section 5.2 of the System 6000 Controller Applications
Handhook.

The third digit of the DP parameter 1is used to select
the decimal point position for the Channel 3 analogue
input. Section 2.4.2 ¢) shows that the Channel 3 input
may be allocated te the Track signal, the Trim signal,
the decimal point position is affected by the settings
of switch no. 1 of switch bank 82 and MP bit 4 as
summarised in Table 4. 4.




RATIO MODE ENABLE CHANNEL 2 CHANNEL 2 DECIMAL
SWITCH SETTIHG FUNCTION POINT POSITION
§2 NOo, 1
OFF Remote Betpoint| Same as Process
Variable {Channel 1)
Ol Ratio Process Selectable via P
Variable command, digit B

TABLE 4.3 Channel Z Decimal Point positions

RATIO MODE MEASURED POWER| CHANNEIL 3| CHANNEL 3

ENABLE SWITCH DISPLAY SELECT| FUNCTION DECIMAL POINT

52 NO, 1 MD bBit 4 POSITION

OFF LOwW Setpoint,] Bame as Process
8L, trim Variable (Channel

13

ON LowW Ratio Same as Ratio
setting Setting, RS
R& trim

OFF HIGH Measured Selectabls via DP
Powar MF command, digit C

ON HIGH Measured Selactable via DP
Power MP command, digit C

TABLE 4,4 Channel 3 Decimal Point positions
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The faur possible combinations are considered as
Follows -

(i) 52 no. 1 ~ OFF, MD hit 4 LOW

In this «case the Channel 3 input serves as the
Setpoint Trim and so the trim ranging parameters
3 and 3L of Table 4.1 will he displaved with the
same decimal point position as the Process
Variable. Thus digit € of the DP parameter will
be forced to the same value as digit A,

{ii)Y 82 no., 1 - ON, MD bit 4 LOW

In this «case the Channel 3 input serves as the

Ratio Setting Trim and the decimal peoint position
is calculated by an algorithm which is discuesed
in Bection 5.2 of the System 6000 Controller
bpplications Handbook. The third digit of the PP
parameter will be forced to this calculated value
which 1is displayed 1in the digit D position as
described in Section 4,5,4, Consequently the
Ratio related parameters 3H, 3L, HR, LR and RS
will be displayed with the decimal point pogition
as indicated by the table in Section 4.3.1 a).

{iii) 82 no. 1 - OFF or ON, MP bit 4 HIGH

Whenever MD bit 4 is high regardless o©f the
setting of 82 no., 1 then the Channel 3 input is
used for the Measured Power signal. In this case
the third digit of the DP parameter may be set to
give the reqguired decimal point position of the
Measured Power as displayed on the Controller
Front panel. Similarly the value of the Measured
Power aignal, MP, and the associated ranging
parameters 3H and 3L will be displayed on the
Hand~held terminal with the same decimal point
position.

d) Ratio Setting Tecimal Point {(Digit D)

In the Ratio mode the €360 Controliler computes the
optinum  range and decimal point position for the Ratio
Setting RS from the decimal point positions of the

Primary and Secondary Process variables. These
pogitions are in fact entered ints the digit A and B
positions of the DP parameter in Patio Mode .

Consequently digit D displays the calculated decimal
point position for RS at all times even when the Ratio
Control mode is not selected. In the PRatic mode,
however, provided a Measured Power display has not bheen
selected, digit ¢ is forced to follow the digit D
value. {(Refer also to Section 5.2 of the System 6000
Controller Applications Handbook)




BEX. f PROCESSING ROUTINE PUNCTION RANGE

CHAR
g Ho Processing 0 to 10V
1 Sgquare Root Function:—~ Vout = VVin x 10V 0 to 10V
2 Phermocouple type J {Iron-Constantan) 0 to 800 °C
3 Thermocouple type K {Chromel-Alumeal} 0 to 12846 =C
4 Thermocoupie type T [Copnper-Constantan) -240 to 400 °C
5 Thermoceuple tyvpe 5 (PL1O%RH-Pt) g to 1750 °C
6 Thermacouole type R (Pt 133NE-Pt) ¢ to 1750 °C
7 Thermocouple type E {(Chromel-Constantan) 0 to 1000 °C
8 Thermocouple type B (Pt30DERh-PLHERL} 0 to 1800 <C
9 Platinum Resistance Thermometer (Pr100%) -200 to 1000 °C
A Reserved for User Specified Linearisation As Required
B Reserved for User Specifled Linsarisation As Required
C Reserved for User Specified Linearisation As Required
¥ Reserved for User Specified Linearvisation As Required
E | Reserved for User Specified Linearisation As Required
F Inversion Function:= Veout = 10V - Vin 0 to 10V

TABLE 4.5 List of the Availlable Input Signal Processing Functions

(Selected by IC Payrameter Digit A, B,

and C)}
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4.3.3 IL - Input Channel Processing

It has been mentioned that each of the 3 analogus input
channels can be linked to a digital processing routine
before 1its vresultant value is used by the 3-Term control
algorithm., The Status word Command Parameter, IC, is used
to select which of the 16 possible processing routines are
linked to each of the 3 input channels. The last digit of
IC is also used for masking cut the Front~panel
push—button switches. The format of the IC parametey is
given below:-—

P INPUT CHANKEL PROCESSING PUSH-BUTTON
b T TMASKING ]
Bit BitiBit Bit|Bit Bit{Bit Bit
15 12 111 8 7 4 3 ¢
Digit Digit Digit Digit
A B C D
DIGIT BIT FUNCTION
A 12-15 Channel 1 input processing function (0-F)
- Process Variable
B 8 -11  Channel 2 input processing function {(0-F)
=~ Remote Setpoint/Ratio Process Variable
C 4 -7 Channel 3 input processing function (0-F)
~ Setpoint Trim/Ratic Trim/Measured Power
{ bypassed in TRACK mode)
D 3 Comnmon push-button mask bit

0,1,2 Push-butbton mask level 07

The exact function of the individual digits within the IC
parameter are described in the following sections.

a} Channel 1, 2, 3 input processing functions
{(digits A,B,C)

Each of these digits can lie in the full hexadecimal
range of 0 to F and Table 4.5 1lists the 18 possible
processing routines with their correspond ing
hexadecimal numbers. If no processing is reguired for
any 1nput channel then it can be seen from Table 4.3
that a zero is entered in the corresponding position
for the IC parameter. It should be noted that the
channel 3 1input processing function {digit <C} is
bypassed whenever the TRACK mode is asserted (see
Section 3.2). The use of the input channel processing
functions is discussed in the following sections.
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B3so

(i}

(ii)

Function 1 - Square Root Function

The formula of Table 4.5 shows that the output of
the Square Root function is a value that may be
considered as corresponding with a voltage. This
effective output voltage, Vout, is a 0-10V value
and 1is formed Dby taking the square root of the
input wvoltage Vin multiplied by 10 where Vin is
also in the range 0-10V, e.g:-

Vin Vout (effective)
av ov

0. 4v | 2.0V

1.6V 4,0v

10,0V 10.0V (theoretical)

Functions 2 to 8 — Thermocouple Linearisation

Table 4.5 shows that functions 2 to 8 are used
feor linearisation of the 7 most common
thermocouple types, 1i.e. types J, K, T, S, R, E
and B respectively.

Table 4.5 also shows the maximum temperature
range over which the linearisation will function
for each type and the programmed setpoint span of
the 6360 Controller must always lie within this
range.

For example, the type J thermocouple
linearisation from Table 4.5 can be used over the
range O to 800°C which means that for the Process
Variable input channel:

000.0 (Process Variable low range)
800.0 (Process Variable high range)

1L
1H

oy

I1£, for example, a Process Variable range of 0 to
400.0°C were required, then 1L = 000.0 and 1H =
400,60, but in addition the thermocouple amplifier
or input converter must be scaled to provide a 0
to 10V output for a 0 to 400.0°C input.

Thus , in general, when the thermocouple
linearisation functions of Table 4.5 are used:-

6360 PROCESS VARIABLE SPAN 1L to 1H

= INPUT CONVERTER SPAN 0 TO 10V

o omd L e



The Controller automatically decides which
portion of the linearisation table is to be uged
for the selected Process Variable gpan by
referring to the Decimal Point Position (bPy),
Process Variable High Range (1lH) and Process
Variable Low Range (lL)} parameters of Sections
4.3.2 and 4,4,1 respectively. When using the
thermocouple linearisation functions the 1H and
1L ranging parameters should always be integers.
If they are inadvertently entered as non-integers
the 6360 will automatically round them to the
nearest integer value internally for
linsarisation purposes, However, for display
purposes the PV will remain scaled to the
non~integer values of 1IH and 1L.

Again, for example, if a Process Variable range
of 0 to 1000 °C is required with a type &
thermocouple then the following parameters would
be entered to give Process Variable readings with
a 1° resclution:-

DP > 0000

1¢ = 5000

IH = 1000

1L 0000

#

The assoclated Input Converter must be ranged to
provide a 0 to 10V output for a 0 to 1000°C
input.,

It should also be noted that greater display
resclution car be obtalined by appropriate
gselection of the Decimal Point Position and
Process Variable Range. For example, the type J
thermocouple linearisation could be used Lo
obtain Process Variable readings with a 0.01°C
resclution over a 100°C span by entering the
following parameters:~

oPE > 2000
IC » 2000

18

[

99, 99
1L = 006G, 00
It is not possible, however, to exceed 0.01°C

resolution on any of the thermocouple ranges
specified in Table 4. 5.




CHANNEL RATIO MODE MEASURED POWER CHANNEL LINEARIBATION
ENABLE SWITCH DISPLAY SELECT FUNCTLON SPAN
§2 NG. ] MD bit 4
1 don't care dontt care Process iy, - 1H
Variable
2 QFrF don't care Remote 1L, -~ 1H
: Setpoint
ON don't care Ratio PV 21, - 2H
3 QFF LOW Setpoint 3. - 3H
Trim
O LOW Ratio 3L -~ 3H
Trim
don't care HIGH Measured 3L - 30
Power

TABLE 4.6

Effect of switch 52 no.

1 and MD bit 4 on linearisation

spans




{iii)

{(iv)

When processing routines are linked to the
Channel 2 or 3 inputs then the span used for the
linearisation depends upon the settings of switch
no. 1 of switch bank 82 and MD bit 4. Table 4.6
summarises the effects of these switches on the
linearisation span selected for each channel.

It can be seen from Table 4.6 that the Frocess
Variable input always uses 1L to 1H as the
linearisation sepan. When channel 2 is allocated
to the Remote Setpoint it also uses 1L and 1H but
when it is the Ratioc Process Variable it has its
own range 2L to 2H as the span. Channel 3 always
uses 3L to 3H as its linearisation span but the
decimal point position will change according to
the table shown in Section 4.3.Z.

Function 9 - Platinum Resistance Thermometer

The Platinum Registance Thermometer linearisation
function of Tabkle 4.5 reguires the same operating
characteristicg as for the thermocouples, viz:i—
the 6360 Controller Process Variable span nust
lie within the range -200.0 to 1000% and the
associated input converter mus t be ranged
appropriately.

Function & to E ~ User Specified Linearisations

These 5 processing routines are reserved for any
special linearisation functions required by the
user that are not catered for by functions 1 to
9. Each linearisation function must be specified
by the user in the form of a 24 element
break-point table over the required range of
values. The TCS factory will then be able to
quote a price and delivery for including thesge
functions in a 6360 Controller.
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(v)

Function ¥ -~ Inversion Functions

The formula of Table 4.5 shows that the output of
the inversion function 1s a value that may be
considered as corresponding with a voltage., This
effective output voltage, Vout, is a 0-10V value
formed by direct inversion of the Vin sgignal
which is alsoc in the range 0-10V, e.g:-

Vin Vout f(effective)
av lov
5V 5V

igv ov

The Vout value will then be used by the 6360 as
the resultant signal obtained from the selected
analogue input channel. It the inversion
function were applied to the Channel | anaslogue
input, for example, this would invert the Process
Variable (PV) signal. The inversion effectively
occurs before any other processing is carried out
so that the Process Variable as displayed on the
digital readout would be the inverted value in
this case.

As an exanmple, to demonstrate the effect of the
Inversion function, agsume that the 6360 has bheen
programmed with the following parameters -

DP > 1000

IC > FOGO

iH = 500.0

114 - {380‘0
The Process Variable will now be displaved on the

front—-panel digital readout, or read back via the
serial data links as follows:—

CHARNEL 1 INPUT PROCESS VARIABLE DISPLAY
0.0V 500.0
2.5V 375. 0
5.0V . 250. 0
7. 5V 125. 0
10,0V 000. 0
o P | g 17



Applications for this facility may include the
following:—

A)

B)

C)

The liguid level in a tank is monitored
sometimes by a transducer which registers the
gap between the liguid surface and the top of
the tank. If the output of such a transducer
is the Process Variable input of a control
loop then the Channel 1 input may be inverted
so  that the 6360 will display the actual
liquid level in the tank and not the alr gap.

When Setpoints have Trims applied (see
Section 3.11) very often the sense of the
Trim signal voltage is opposite to that
required. For example it may be necessary to
reduce the temperature of the final zone of a
Pilastics Extruder as the Extruder speed
increases to compensate for frictional
heating within the Extruder barrel. This can
be achieved directly with a 6360 by inverting
the tachometer voltage signal applied to the
Channel 3 analogue input which 1is used for
the Local Setpeint Trim.

A Control Valve may reguire a 10V output from
a 6360 Controller to fully close it and a 0V
autput to be fully opened. In this case the
Valve Position feedback signal can be
connected up to the Channel 3 Measured Power
input which should then be inverted by means
of IC function F {see Section 3,10). The
Measured Power display will then indicate the
amount by which the valve i1s actually open at
any instant and not the amount closed.
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IC parameteyry - digit D

Front-panel push-buttons

kit f bit bit mask Remote/ Auto | Manual

2 1 0 level Ratio

value (R) (A} (M)
0 0 0 0 Enabled Enabled Enabled
¢ % 0 1 1 Enabled Enabled Disabled
¢ 1 0 2 Enabled Disabled Enabled
0 1 \ 1 3 Enabled Disabled Disabled
1 0 0 4 Digabled Enabled Enabled
1 0 1 5 Disabled Enabled Disabled
1 i 0 6 Disabled Disabled Enabled
i i 1 7 Disabled Disabled Disabled
TABLE 4.7 Front~Panel Push-Button Masking Levels

IC pavameter - Digit D
Computer Enable Push~button
input Masgking
Bit 2 Bits 0,1,2 effect
(pin 28) {(Magk level
value]
ov h-4 §] Unmasked
ov X i -7 Masked to
level 1 - 7
X g g Unmasked
X 0 i -7 Masked to
jevel 1 =~ 7
158v 1 X All buttons
masked

TABLE 4,8 Truth Table of Push~Button Masking Actions

RKEY : X = don't care

L o T
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b)

Push-button masking (digit D)

The least—significant digit of the IC parameter (digit
D} is wused Iin conjunction with the Computer Enable
logic input (pin 28 ~ COMP.EN.IN(l)} to permit the
masking or disabling of the front-panel push-buttons as
follows -

(i} Bits 0, 1, 2 - mask level

The 3 least-significant bits, ¢, 1 and 2 of digit
D are used to specify a mask level of 0 to 7
which affects the 3 front-panel contrel mode
select push-buttons R, A and M as shown in Table
4,7, For example, a mask level of 0 enables all
three buttons, while a mask value o©of 6 only
permits the Manual (M) button to be operated.

{ii} Bit 3 - common disable

When bit 3 of digit D is set to logic 1 and the
Computer Enable input is at 15V then all 3 of the
control mode select push~buttons are disabled.
If either bit 3 1is set to logic €, or the
Computey Enable input is at 0V, then the masking
takes up the level set by bits 0, 1 and 2. This
feature therefore allows all buttons to be masked
out remotely via a logic input or the R3422
serial data link, or they c¢an Dbe masked out
locally with the 8260 Hand~held terminal. The
truth table for this masking operation is given
in Table 4.8,
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4,3,4 SW - Internal Switch Status

The status word command parameter, SW, is a monitor—only
parameter and is used to obtain a readout of the settings
of the 16 internal switches of switch banks S1 and SZ.
This facility allows the internal switch status of a 6360
Controller to be determined via the Hand-held terminal or
the R5422 supervisory link without removing the instrument
from the rack or sleeve.

The format of the SW parameter is shown below:—

l‘h __SWITCH BANK 2 SWITCH BANK 1 -
Bit Bit|Bit Bit
15 8 7 0
Digit Digit Digit Digit
py B c D
DIGIT BIT SWITCH FUNCTION
N
15 1 Ratio mode enable
A 14 2 Output Display Inversion select
13 3 Inverse Ratio mode select
12 4 Inverse 3-Term output select
)52
11 5 Power fail return mode select
B 10 6 Setpoint action when not in AUTO mode
9 7 Channel 3 output function select
8 8 3-Term time constant range select
7 1) Integral term balance disable on SL
C 6 2 changes
5 3 Baud rate selection switches for
4 4 RS422 data link (see Table 2.2}
rS1
3 5 Protocol mode select
D 2 6 4
1 7 2 Group Identifier (GID)
0 8 J 1

Fach bit of the 5W parameter is set to a logic 1 when the
corresponding switch is in the ON position, a logic 0 will
be read back for a switch in the OFF position.




The exact functions of the digits within the SW parameter
are discussed in the following sections:-

a) Switch bank 82 (digits A, B)

The two most-significant digits of SW read back the
status of dinternal switch bank 52. The individual
switch functicons within 82  are discusgsed in Section
2.3.2 b)Y and are listed in Table 2. 1.

) Switch banks 851 {digits C, D}

The two least-gignificant digits of SW read back the
status of internal switch bank 51, The individual
awitch functions within 81 are discussed in Section
2,3.2 a) and are listed in Table 2. 1.

For example, the Controller may respond toe the 5W command
as follows:-

(Blwi=[5]217 (3]

This means that switch nos. 1, 4 and 7 of switch bank 852
are ON, and switch nos. 2, 3, 4, 5 and 8 of switch bank 81
are ON. All other switches are OFF.

I+ should be noted that the settings of switch bank 83
cannot be accessed via the 8260 Hand-held terminal or
serial data link wia the SW parameter
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4,3.5 DS - Digital Input/Cutput status

The status word command parameter DS  is used to give
access to the current states of the 8 digital inputs and 8
digital outputs of the 6360 Controller via the 8260
Hand-held terminal or Supervisory data link.

The format of the DS parameter is shown below:-

I __DIGITAL INPUTS ol DIGITAL QUTPUTS
] g % Bit|Bit Bit
i : 8 7 o
.
Digit Digit Digit Digit
FiS B C L
|
DIGIT BIT FUNCTION READ/WRITE STATUS
15 HOLD enable ) Read~only
S 14 TRALCK enable Read-only
13 REMOTE SPT/RATIO esnable Read-only
12 COMPUTER enable Digital Read-only
>
11 ADD. B inputs Read-only
B 10 ADD, 4 Unit Identifier Read-only
g ADD, 2 (UID) Read—only
8 ADD, 1 J Read-only
7 USER LOGIC BIT 2 3 Read/Write
C 6 DSER LOGIC BIT 1 Read/Write
5 {(HOLDWANUAL ) status Read/only
4 REMOTE AUTO/RATIO status | Digital Read-only
3 BATTERY VOLTAGE LOW outputs Read-only
D 2 HARDWARE ALARM Read-only
1 LOW ALARM Read-only
H HIGH ALARM J Read~only
Each bit of the D8 parameter is set to a logic 1 when the

corresponding digital input or cutput line is at 1OV, a
logic 0 will be vead back for a 0V signal.
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@}

b)

exact functions of the digits within the DS parameter
are discussed in the following sectionsi~

Digital inputs (digits &, B)

The 8B most-significant bhits of DS, bitsz 8~15 are
read-back via digits A and B and correspond to the 8
digital inputs of the 6360 Controller. These inputs
appear on ping 24 to 31 inclusive and their functions
are given in Secticon 2.4.4, It can be seen from the DS
format table that all 8 digital input bits are
read—only.

Digital outputs (digits C, D)

The 8 Jleast-significant bits of DS, bits 0-7 are
vead-back wvia digits € and P and correspond to the 8
digital outputs of the 6360 Controller. These gutputs
appear on pins 16 to 23 inclusive aznd  their functions
are given in Section Z.4.5. It can be seen from the DS
format takle that bits & to 53 inclusive are read-only.

{ 1) User logic bits {bits 6,7)

Bits & and 7 of the digital outputs are the User
Logic bits 1 and 2 respectively which can be set
high or low via the 8260 Hand-held terminal or
the supervisory data link in the manner described
in Bection 2.4.5 g) and h).

Al though most of the bits of the DS parameter ars
read-~only, data can be entered in all 4 <digit
positions without causing an 1illegal operation
condition. However, only data corresponding to
bits 6 and 7 will be accepted by the 6360
Controller; the others will be ignored.

For example, the Controller may respond to the DS
command as follows:-

[pisi=ie]1]217]

This meansg that both User Logic bits are OFF.
They may both be set ON by entering FFFF via the
Hand-held teyminal which will reply with:-

(LS =[91]E]7]

This means that both User Logic bits are ON,
though the same result could have been obtained
by entering 00C0 instead of FFFF.
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4,3.6 MD - Controller Operating Mode and Front—-Panel status

The status word parameter MD is used to give access to the
current Operating Mode of the 6360 Controller and the
state of the Front-panel controls via the 8260 Hand-held
terminal or Supervisory data link.

The format of the MD parameter is shown below:-

nﬁ_mCONTROLLER OPERATING MODE } FRONT-PANEL STATUS )

Bit [ Bit[Bit
15 8 7 0
Digit - Digit Digit Digit
A B C b
DIGIT BIT FUNCTION READ/WRITE STATUS
15 HOLD mode h Read-only
A 14 TRACK mode Read-only
13 MANUAL mode Read/write
12 AUTO mode sOPERATING Read/write
11 REMOTE/RATIO mode MODE Read/write
B 10 REMOTE SPT/RATIO enable I,/P Read-only
9 PV OPEN~CIRCUIT Read-only
8 MEMORY SUMCHECK FATL / Read-write
7 LOWER button (A ) 3 Read-only
C 6 RAISE button (%) Read-only
5 LED test bit FRONT ~ Write-only
4 Measured Power Display
select ‘ Y Read/write
PANEL
3 SETPOINT button {(5P) Read—-only
D 2 REMOTE/RATIO button (R} STATUS Read-oniy
1 AUTO putton (A} Read-only
G MANUAL button (M} J Read-only
4.25
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The exact functions of the digits within the MD parameter
are discussed. in the following sections:-

a} Controller Operating Mods

The first two digits of the MD command parameter, A and
B, corresponding to bits 8 to 15 inclusive indicate the
current Operating Mode of the 6360 Controller. The
functions of each of these 8 bits are described below:-

(i) Bit 15 - HOLD

The most-significant bit of digit A is set to a
logic "1" whenever the Controller is in the HOLD
mode as  described in Section 3.1, This bit,
corvesponding to an MD value of BGOO, 1is
read~only.

{ii) Bit 14 -~ TRACK

The second bit of digit A is set to a logic "1"
whenever the Controller is in the TRACK mode as
described in Section 3. 2. This bit,
corresponding to an MD  value of 4000, 1is
read-only. '

£iii) Rit 13 - MANUAIL

The third bit of digit A is set to a logic "17
whenever the Controller is operating in the
MANUAL mode as described in Section 3.4, or the
FORCED MANUAL mode of Section 3,.3. This bit is a
read/write bit so that the Controller may be set
to theé MANUAL operating mode by entering a value
of 2000 for the MD command parameter.

{iv} Bit 12 - AUTO

The least-significant bit of digit A is set to a
logic "1" whenever the Controller is operating in
the AUTC mode of Section 3.5 This bit is a
read/write bit so that the Controller may be set
to the AUTO operating mode by entering a value of
16060 for the MD command parameter.

{v) Bit 11 -~ REMOTE/RATIO

The most-significant bit of digit B is set to a
logic "1" whenever the Controller is operating in
the REMOTE AUTO mode of Section 3.6, or the RATIO
mode of Section 3.7, This bit is a read/write
bit s0 that the Controller may be set to the
REMOTE AUTO or RATIO operating modes by entering
a value of 800 for the MD command parameter.




(vi)

(vii)

(viii)

Bit 10 -~ REMOTE SETPOINT/RATIO MODE ENABLE Input

The second bit of digit B is set to a logic "1°7
whenever the REMOTE SETPOINT/RATIO MODE ENABLE
input, pin 29, of the Controller is at 15V. This
is in fact identical to bit 13 of the DS status
word parameter of Section 4.3.5 a) and unless it
is at logic "1%" it will not be possible to set
the Controller into the REMOTE AUTO or RATIO
modes. This means that in practice a supervisory
computer would first read back the MD parameter
and if the 400 bit is set it could then set the
800 bit to select REMOTE AUTC or RATIO. If the
400 bit was not set then the computer would not
attempt to set bit 11 as described in 4.3.6 a)
(v).

Bit 9 - PROCESS VARIARLE OPEN-CIRCUIT

The third bit of digit B is set to a logic "1"
state whenever the Channel 1 analogue input
becomes open-circuit as described 1in Section
2,6, 3. Under these conditions the 6360
Controller is forced into the FORCED MANUAL
operating mode and cannot enter a lower priority
mode such as AUTO until Channel 1 has a valid
input. This again means that in practice a
supervisory computer would first read back the MD
status word and examine the state of the 200 bit
{bit 9). If this was setf to a logic "1" it would
mean that the Process Variable input was
open-circuit and consequently the Controller
could not be taken out of the FORCED MANUAL
operating mode,

Bit 8 - MEMORY SUMCHECK FAILURE

The least-significant bit of digit B is set to a

logic "1" state whenever the CPU detects a
sumcheck failure in the non-volatile memory area
as described in Section 2.6.2. When this occurs

the Controller will be forced into the FORCED
MANUAL operating mode and this fault condition
can only be cleared by resetting bit 8 to a logic
zero, This c¢an be done by means of the 8260
Hand-held terminal or the supervisory data link
writing a zero to bit 8 which is made Read/Write
for this purpose. If the supervisory computer
ever read back bit 8 as a logic "1" 1t would mean
that a sumcheck failure had occurred and that the
Controller could not be taken out of the FORCED
MANUAL operating mode until bit 8 was reset to
iogic zero.

If either bit 8 or bit 9 are set to logic "1" this will

cause the HARDWARE ALARM logic output (pin 18} to fall

to 0V as described in Section 2.4.5 ¢), while bit 2 of

the D5 status word would also be set to logic zero.
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bl Front~Panel Status

The last two digits of the MD command parameter, C and
D, corresponding to bits € to 7 inclusive indicate ths
current state of the Front-panel push-buttons etc.,
with the exception of bit 4, which is used for Measured
Power select. The functions of each of these 8 bits are
described below:-

{1) Bits 6 and 7 - Raise/Lower Buttons

The two most-significant bits of digit € are
normally at logic "0" and are set to a logic ™17
respectively whenever the Raise (4} or Lower {¥)
buttons are being pressed.

{iiy Bit 5 - LED Test bit

& visual check of the front-panel LEDs can be
made using the LED test bit, bit 5 of digit C.
This bit may be set from the 8260 Hand-held
terminal, or the R8422 serial link and when set
to logic 1 all the front-panel LEDs are turned on
for 1.5 seconds. It should be noted that this bit
will always appear as a logic 0 when monitored by
Lhe 8260 Hand~held terminal or the RE 4272
supervisory data link.,

{ii1i} Bit 4 - Measured Power &is§iay select bit

When this bit is set high, the Measured Power
display facility is selected. This is fully
described in SBsction 3. 140.

{iv) Bits 0 to 3 - Manual, Auto, Remote and Setpoint

Buttons

These 4 bits of digit D are normally at logic "OF
and are set to logic "1" whenever the manual (M},
aute  (A), Remote/Ratio (R) or Setpoint display
(SP) buttons are pressed as shown in the Format
Table.




¢} Use of the MD Command Parameter

The MD Command Parameter iz similar to the DS parametev
of Section 4.3.5 in that data can be entered in all 4
digit positions without causing an illegal operation
condition., The data corresponding to the read-only bits
of the Format Table will be ignored and only data in
bit positions 4, 5, 8, 11, 12 and 13 will be accepted
by the £360 Controller. Furthermore, one and only one
of the 3 bits 11, 12 and 13 must be set when writing
new data to the MD parameter or an illegal operation
will result. Thus the Controller will accept MD
parameter values of -

0800, 1060 or 2000
but will reject MD parametey values of :-
G000, 1800, 2800, 2000 or 3800

For example the Controller may respond to the MD
command as folliows -

(MiD{=]1]0[1]0]

This means that the Controller is in AUDTO, no
Front—-Panel buttons are pressed and the Measured Power
display faclility if selected. The user may select the
MANLDAL operating wmode by entering 2010 via thea
hand~held terminal which will reply with :—

(MiD=>[2]011]0]

In this c¢ass the same vesult could have been cobtained
by entering 6010, A0l0 or EQ0lO, but FOL0 would be
reiected and the Controller would stay in AUTO.
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4.4 Input

channel ranging parameters

Table

with

4.1 shows that there are 6 ranging parameters associated
the 3 analogue input channels of the €360 Process

Controller. These are all format 1 parameters and Table 4.2

shows

that they are bipolar entries in the range -93999 to +99%99

with the decimal point position defined by the DP status word.

Descriptions of each of the & input c¢hannel ranging parameters
are given in the following sections:-

4.4,1 18, 1L - Channel 1 input ranging

These parameters define, in Engineering Units, the span of

the Process Variable input PV (Channel 1). The value
entered in 1§ is equivalent to an input of 10V on pin 13
cr 3V on pin 10 when 83 no. 1 is ON, Similarly 1L is

eguivalent to an input of OV on pin 13 or 1V on pin 10
when 83 no. 1 1ls ON,. The range of values is =-9999 to
+9999 and 1H must be greater than 1L, The decimal point
position for both of these pavameters 1is programmed by
digit A of the DP pavameter as described in Section 4.2.2
ajl.

28, 2L ~ Channel 2 input ranging

These parameters define, in Engineering Units, the span of
the Ratio Process Variable input {channel 2) and only
appear in the Parameter List in RATIC mode i.e. when 52

no., 1 is ON, The value entered in 2ZH is equivalent to an
input of 16V on pin 14 or 5V on pin 11 when S3 no. 2 is
N, Similarly 2L is eguivalent to an input of OV on pin

14 or 1V on pin 11 when 83 no. 2 is ON. The range of
valueg is -9999 to +895%9% and 2H must be greater than 2L,

n the RATIO mode the decimal point position for both of
these parameters 1is progranmed by digit B of the DP
parameter as described in Section 4.3.2 b). It should be
noted that when Channel 2 is being used for a Remote
Setpoint input (82 no. 1 OFF) then it will have the same
span and decimal point positicon as for the PV which are
defined by 1H and 1L.

3H, 3L - Channel 3 input ranging

The Channel 3 analogue input ¢an be used for one of 4
different functions depending upon the operating mode of
the 6380 Controller. Bection 2.4.2 ¢) shows that these
functions are:-

a) TRACK input

When the TRACK ENABLE logic input, pin 30, is at 15V
the 6360 Controller is operating in the TRACK mode {see
Section 3.2) and all Channel 3 input ranging, filtering
and signel processing is overidden.
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b)

<)

4)

Local Setpoint Trim

When 52 no. 1 is off and MD bit 4 is low the Channel 3
signal is used as a Local Setpoint Trim input. Under
these conditions 3H becomes the Setpoint Trim High
range and is the value added to the Local Setpoint, SL,
when an input of 10V is applied to pin 15, or 5V ¢n pin
12 when 53 no. 3 is OH. Similarly 3L is the Setpoint
Trim Low range and is the value added to SL for a 0V
input on pin 15, or 1V on pin 12 when 83 no. 3 is ON.
The range of values is the same as the PV span of 1L to
18 and 31 must be greater than 3L. In this wode the
decimal point position will be the same as for 1L and
iH as described in Section 4.3.2 ¢} {i). For a more
detailed description of the Setpoint Trim facility,
refer to Section 3.11.1. Note the span of 3H to 3L
must be no more than twice the span of 1H to 1L,

Ratio Setting Trim

When 82 no. 1 is ON and ML bhit 4 is low the 6360
Controller is operating in the RATIO mode of Saction
3.7 and the Channel 3 signal is used as a Ratio Setiing
Trim input. Under these conditions 3H becomes the
Ratieo Setting Trim High range and is the value added Lo
the Ratio SBetting, RS, when an input of 10V is applied
ko pin 15, or 5V on pin 12 when 83 no. 3 is ON.
Similarly 3L is the Ratio Setting Trim Low range and is
the wvalue added to RS for a 0OV input on pin 15, or 1V
on pin 12 when 83 no. 3 is ON. 'The range of values is
the same as the RS span of IR to HR and 3H must be

greater than IL. In this mode the decimal point
position will e the same as for LR and HR as described
in Section 4.3.2 ¢} {iiy. For a more detalled

description of the Ratio Betting Trim facility, refer
to Section 3.11.2.

Measured Power

When #D bit 4 is high, regardless of the setting of 52
no. 1, the Channel 3 signal is used as the Measured
Power {MP} input. Under these gconditiong the value
entered ag 3d is equivalent to an MP input of 10V on
pin 15, or 5V on pin 12 when S3. no 3 is ON. Similarly,
3L is eguivalent to an MP input of OV on pin 15, or 1V
on pin 12 when 83 no. 3 is ON, The range of values is
-9999 to +92999 and 3H must be greater than 3L.  In this
mode the decimal point position for both 34 and 3L is
programmed by digit £ of the DP parameter as described
in Section 4.3,2 ¢}. For a more detailed description
of the Measured Power display Ffacility, refer 0O
Section 3.10.
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4,5 Limit and Alarm Settings

Table 4.1 shows that there are 10 parameters associated with the
Limit and Alarm Settings of the 6360 Process Controller.
Descriptions of each of these parameters are given in the
following secticns:-

4.5.1 HR, LR ~ Ratio Setting Limits

-

It can be secen from Table 4,1 that the Ratio Setting limit
parameters only appear in the list when the 6360 is
operating in the RATIO mode, i.2. 52 no.l is ON, Under
these conditions these 2 command parameters are used to
Limit the range over which the Ratio Setting, RS, can be
varied. Fig 3.3 shows that BS can be varied by the
Raise/Lower buttons or either of the serial links when SZ2
no. 1 is ON and the controller is in RATIO. If it is in
AUTO or MANUAL then RS can only be varied by means of the
serial links. Fig 3.3 alzo shows that HR and LR are used
to  limit the value of RS after the Ratio Setting Trim has
been added when this facility is being used. The maximum
value that RS can ever achieve will be 1limited to that
programmed into HR, while the winimum value will be LR. If
HR is set egual to LR then this locks RS to this value and
prevents it from being altered by any means. The range of
values for HR and LR is the same as for RS, i.e -99939 to
+99939 and HR must be greater than LR. The decimal point
position is programmed by digit D of the DP parameter as
described in Section 4.3.2 4}.

4.5,2 HS, I8 - Setpoint Limitg

These parameters define in Engineering Units the range
over which the Resultant Setpoint, 5P is allowed to vary.
The flow disgram of Fig 3.3 shows that HE and LS affect SP
according to the 6360 operating mode thus -

a) 6360 in MANUAL or AUTO

Regardless of the setting of 52 no. 1 in MANUAL with 852
no. & OFF, or in AUTQ, HS and LS 1imit the range over
which the Local Setpoint, SL, can be varied by the
rRalse/Lower buttens or either of the serial links. in
MANUAL with 82 no. & ON, SL tracks the PV input but is
still limited by HS and LS. If S2Z no. 1 is OFF then a
Local Setpoint Trim can be added to 8L and the
resultant value is again limited by HS and L8 before it
nacomes the Resultant Setpoint 8P,

b) 6360 in REMOTE

With 82 no. 1 OFF and the Controller in REMOTE, Fig 3.3
shows that the Remote Setpoint from channel 2 is
Timited by HS and LS before becoming the SL value. The
channel 3  input can be used as a Remote SBetpoint Trim
ander these conditions and after it has been added to
5L the vresultant value is again limited by HS and LS
before it becomes the Resultant Setpoint SP.
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¢} 6360 in RATIO

With B8Z no. 1 ON and the Controller in RATIO, Fig 3.3
shows that the Ratio Setpoint is limited by HS and LS
before becoming the SL value. 8L, gannet be trimmed
under these conditions so 8L is limited a second time
before it becomes the Resultant Setpoint SP.

The range of HSE and LS are the sgame as the Process
Variable, 1.e. 1L to 1lH, and HS must be greater than LS.
I£f HE is set egual to LS then this locks 8L and hence 8P
to this value and prevents it from being altered by any
means. Table 4.1 shows that the decimal point position
for HS and LS 1is the same as for the PV, i.e. it is
programmed by digit A of the DP parameter as described in
Section 4.3.2 a).

HAa, LA - Abgolute Alarm Limits

The Absolute Alarm Limit parameters HA and LA are used to
set the levels, in Engineering Units, at which the PV will
generate High or Low Absoclute alarms respectively. The
6360 will enter the High Alarm condition if the PV exceeds
the value set in HA, Under these conditions the Process
Variable bargraph on the front-panel will flash and the
High Alarm logic output, pin 16 , will fall to OV as
desgcribed in Section 2.4.5 a), The 6360 will enter the Low
Blarm condition if the PV is less than the value set in
LA, Under these conditions the Process Variable bargraph
will flash and the Low Alarm logic output, pin 17, will
fall to OV as described in Section 2,4.5 b).

The range of HA and LA are the same as the Process
Variable, i.e 1L to 1H and HA must be greater than LA, If
Deviation alarms are required, then the Absolute alarms
may be disabled by setting HA to the 1H valus, and LA to
the 1L value, Table 4.1 shows that the decimal point
position for #HA and LA is the same as for the PV, l.e it
is programmed by digit A of the DP parvameter as described
in Section 4.3.2 a}.

HD, LD = Deviation Alarm Limitsg

The Deviation Alarm limit parameters HD and LD are used to
set the levels, in Fngineering units, at which the
Deviation (ER = PV -~ 5P} will generate High or Low
Deviation alarms respectively. The 6360 will enter the
High Alarm condition if the Positive Deviation (PY - 8P}
excaeaeds the value set in HD, Under these conditions the
Process Variable bargraph will £lash and the High Alarm
logic output, pin 16 will fall to 0V as described in
Section 2.4.5 a). The €360 will enter the Low Alarm
condition 1f the Negative Deviation (SP - PV) exceeds the
valug set in LD, Under these conditions the Process
Variable bargraph will flash and the Low Alarm logic
output, pin 17, will fall to OV as described in Section
2.4,5 b).
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It should be noted that HD and LD are always entered as
positive numbers and their range is the modulus of the PV
span 1L to 1H. There is no restriction on the relative
magnitudes of HD and LD, i.e. LD can be greater than HD
for example. If Absolute alarms are required, then the
Deviation alarms may be disabled by setting both HD and LD
to the modulus of 1L or 1lH whichever is the larger. Table
4,1 shows that the decimal point position for HD and LD is
the same as for the PV, i.e. it is programmed by digit A
of the DP parameter as described in Section 4.3.2 a).

HO, LO = 3 Term Output Limits

The HO and LO 1limit parameters restrict the range over
which the 3-Term Output parameter, OP can vary. They
operate on OP whether it is being varied by the
Raise/Lower buttons or serial 1links 1in MANUAL mode,; or
when OP is being calculated by the 3-Term Algorithm in
AUTO, REMOTE AUTO, or RATIO modes. QP is also limited to
the range LO to HO when the 6360 is operating in the TRACK
mode. Table 4.1 shows that BO and LO are set in percent
over the full scale operating range of 0 to 99.99% and HO
should always be set greater than LO.
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4.6

3-Term Algorithm related parameters

Table 4.1 shows that there are 5 parameters associated with the
3-Te rm Algorithm used in  the 6360 Process Controller.
Descriptions of each of these parametevrs ave given in the
following sections.

4.6.1 EL ~ Brror Limit

The Error Limit parameter is used to limit the value of
the FHError term (ER) before it is applied to the 3-Term
control algorithm as described in Section 3.12. This is a
means of regulating the amount of time that the 3-Tem
control  output, {OP)} is held in saturation after the
region of linear operation has been reached, Since a
faster plant response ls obtained the longer the output is
hald in saturation under these conditions, it follows that
the Error Limit parameter {(EL) can be used to control the
amount of overshoot exhibited by a particular system.

El. is a format 3 parameter and is hence always positive
with a range of 0 to 99.99%. When this facility for
overshoot inhibition is not reguired, EL should be set to
its maximum value of 299,99%. As EL 1s reduced the system
response will speed up, bhut too small a value may cause
overshoot. The TC& approach to overshoot contrcel using
Error Limit is discussed more fully in Section 2 of the
System 6000 Controller Applications Handbook.

4,.6.,2 IF - Input channal filter ceonstant

The IF parameter specifies the time cConstant of a
digitally implemented first order filter that is applied
to all 3 analogue input channels of the Controller. IF is
a format 3 parameter and 1s hence always positive with &
range of 0 to 99.99 seconds, It should be noted that the
filtering specified by IF is applied to all 3 channels at
all times with the exception ¢f the channel 3 input when
the Controllier is operating in the TRACK mode of Section
3. 2.
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4.6.3 XP ~ Proportional band congtant

.4

The XP parameter defines the ovarall gain of the
Controller as described in Section 3,12, The exact
relationship between XP and the gain 1ig given by the
expression:~-

GAEIN = 100

@.g. A proporticnal band value of 100 = Unity gain

A proportional band value of 5 = Gain of 20
XP is a format 4 parameter and 1Is hence always positive
witn a vrange of 0.1 to 999.9% corrvesponding to a gain
range of 1000 to 0.1 respectively.

If =zet to zero, the controller actse as an ON/OFF
controllesr as described in Section 3.13.

TI, TD ~ Integral and Derivative time constants

The TI and TD time constant parameters define the value of
the Integral and Derivative time constants used in the
6360 3-Term algorithm described in Section 3.12. They are
both format 3 parameters and their range depends upon the
setting of switch no. 8§ of switch bank §2 (See Section
2.3.2 a) (viii)). The effect this switch has is as
follows 1=

a) 52 no. B OFF - seconds mode.

In the seconds mode both TI and TD can be seb over the
range 0,04 to 99,99 seconds, while a value of 00.400
will set either of the terms off completely.

b} 82 no. B ON — minutes mode.

In the minutes mode both TI and TD can be set over the
range 0.01 to 99.9%9 minutes, while a value of 0.00 will
set either of the terms off completely.

When the controller is operating in ON/OFF control, TI
defines the ON/OFF deadband as a percentage of the range
1L to 1H, A full description of ON/OFF control is given
in Section 3,13, D iz not used in ON/OFF control.
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4,7

Setpoint related parameters

Table 4.1 shows that there are 3 parameters associated with the
Setpoint of the 6360 Controller and these are described in the
following sections:-

4,.7,1 8. = Local Setpoint

This parameter defines, in Engineering Units, the internal
Setpoint bhefore Trim is applied. Fig 3.3 shows that SL
can be derived from a number of sources dependling upon the
operating mode of the 6360, thus:-

a) MANUAL (52 no. & - OFF)

Here the B8L value may be altered via the Raise/Lower
huttons or serial data links.

Ly MANUAL (82 no. 6 -~ ONJ

Here SL  tracks the Procress Variable and cannot he
altered but only mnmonitored via the Eront-panel or
serial data links.

¢) AUTO

Here SL can be altered as in a) above.

d) REMOTE (52 no. 1 - OFF)

Here the 6360 is in REMOTE SETPOINT mode and 8L tracks
the value on the channel 2 analogue input. Thus SL
cannot be altered but only monitored via the
Eront-~panel or serial data links.

e} RATIC {52 no. 1 - OW})

In the RATIO mode 8L tracks the Ratic Setpoint and can
only e monitored via the serial links.

In all these cases 8L 1is constrained within the range
defined by the HB and L8 SBetpoint Limit parameters as
described in Section 4. 5. 2. Table 4.1 shows that the
decimal point position for 8L ig the same as for the PV,
i.e. it 1is programmed by digit A of the DP parameter as
described in Section 4.3.2 a),.
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4.7.2 RS _—~ Ratio Bettihyg

The RS parameter is the actual value ©f the Ratio Setting
used by the Controller in calculating the Ratio Setpoint
as described in Bection 3.7.3 d),  Table 4.1 shows that RS
only appears in the list in the RATIO mode, l1.e. 82 no. 1
is ON, Fig 3,3 shows that RS is always constrained within
the range defined by the HR and LR Ratio Setting Limit
parameters as described in Section 4. 5. 1. Furthemuore RS
can be altered by the Ralse/Lower buttonsg or either of the
serial links in RATIO, but.only via the serial links in
AUTO or MARUAL. Table 4,1 shows that the decimal point
position is programmed by digit D of the DP parameter as
described in Bection 4,3.2 4},

RR - Ratic Bias

The RB parameter defines the value of bias in Engineering
Units that is added to the Ratio Setpoint as described in
Section 3.7.3 d). Table 4.1 shows that RB only appears in
the list in the RATIO mode, i.e., when S2 no. 1 is ON. Fig
3.3 shows that RB has the same range as the PV i,e. 1L to
IH, while Table 4.1 shows that the decimal point position
is programmed by digit A of the DP parameter as described
in Section 4.3.2 a).
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4.8

Honitor-only parameters

Table 4.1 shows that there are 6 wmonitor-only parameters
agssoclated with the 6360 Process Controller, and these ave
described in the f[ollowing sections.

4,B,1 MP - Measured Powsar

It can be seen from Table 4.1 that the Measured Power
parvameter only appears in the list when MD bit 4 is high.
Under these conditions, MP represents the wvalue of
Measured Power in Engineering Units as applied to the
Channel 3 analogue input {pin 15). ¥Fig 3.3 shows that MP
is. scaled to lie within the range defined by 3H and 3L as
described in Section 4.4.3 4}, The decimal point position
for MP is programmed by digit C of the DF parameter as
described in Section 4.3.2 o). For more information
concerning the Measured Power display facility refer to
Section 3. 10,

4.8.2 OP - 3-Term OQutput lLevel

Table 4.1 shows that the OP parametet is the current
output value ©f the 3-Term control algorithm expressed as
a percentage of the full scale operating range of 0 to
99.99%. OP is always constrained to lie within the limits

defined by HO and LO as described in Section 4. 5.5, It
should be noted that OP is a read-only parameter in all
operating modes except for MANUAL or FORCED MANUAL, In

thegse two modes OF can be altered via either of the serial
data links.

With the ON/OFF control mode selected via XP, the lontrol
Gutput level, OF, can only take up either the OH state or
the OFF state as described in Section 3,13.1 c<}.

4.8.3 5P - Resuitant Internal Setooint

This paraweter defines, in Engineering Units, the
resultant internal Setpoint after Trim has been applied as
described in Section 3.11. Fig 3.3 shows that this is

effectively the Local Setpoint value, 8L, after Trim has
been added and the Setpoint limits HS and LS have been
appl ied. Table 3.7.3 gives the truth table for Setpoint
and Trim derivations, and the effects on the SF parameter
may be summarised as follows.

a) Local Setpoint Trim {82 no. 1 - OFF, MD bit 4 - LOW)

In MANUAL or AUTO modes SP is simply the value of 3L
plus the trim signal as described in Bection 3,11.1.

) Remote Setpoint Trim (52 no. 1 - OFF, MD bit 4 - LOW)

In REMOTE mode SL tracks the Remote Betpoint input so
that SP is the same as in a} above.
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¢} Ratis Setting trim (52 no. 1 - ON, MI bit 4 - LOW)

In RATIC mode SL cannot be trimmed as  the channel 3
input is used for trimming the Ratio Setting value, RS,
as described in Section 3.11, 2, Therafore in RATIO
mode SP eguals SL.

d) Measuresd Power mode (MD bit 4 - HIGH]

In Measured Power mode 8L cannot be trimmed as the
channel 2 input is the Measured Power signal, hence SP
egquals SL,

&) Track mode {(Pin 30 = 15V)

In TRACE mode §SL cannot be trimmed as the channel 3
input is the Track signal, hence SP equals 8L.
(Note that TRACK overrideg Measured Power).

Table 4.1 shows that the decimal point position for SP is
the same ags for the PV, i.e. it is programmed by digit A
of the DP parameter as described in Section 4,3,2 a}.

PV - Process Variable

This parameter defines, in Engineering Units, the value of
the Process Variable input signal after it has been
filttered and had any sianal processing applied. Fig 3.3
shows that the PV input is scaled by the Channel 1 input
ranging parameters 1L and 1H as described in Section
4,4, 1. Input channel processgsing for PV is defined by
dicgit A of the IU parameter as described in Section 4.3.3
al. Table 4.1 shows that the decimal point position is
programmed by digit A of the DP parameter as described in
Section 4,32 a}., 1

ER -~ Error Value

The Error Value parameter ER is obtained by subtracting
the Resultant Setpoint, 5P, from the Process Variabhle PV
as illustrated in Fig 3,3, The ER value is then applied
to the 3~Term algorithm calculation as described in
Section 3,12, ER is thus in Fngineering Units and spans
the same range as PV, i1.e. 1L to 1H, Table 4.1 shows
that the decimal point position is programmed by digit A
of the I'P parameter as described in Section 4.3,2 a).
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4. 8.6 TS - Blgorithm Sampling Period

The 3I-Term alyocrithm takes the BR value of Section 4.8.5
and c¢omputes a new OP value (see Section 4.8.2) every TS
seconds. Thus TS is called the algorithm sampling or
scheduling period and is closely related to the Integral
and Derivative time gettings, TI and TD of Section 4.6.4.
The exact relationships also depends upon whether the 6360
is operating in the seconds or minutes mode as defined by
$2 no. 8 of Section 2.3.2 b), thus:-

a) Seconds mode (82 no. & - QFpF)

In the seconds mode the value of TS is held constant at
3.04s (36ms) until the Integral {TI} or Derivative (TD)
times exceed 18.4 seconds. At this point T5 is
computed to bes TI or TD/S512 seconds, 1.e. at the
maximum wvalue of TI ar D of 99.899 seconds, TS5 is
increagsed to 0.2 secgonds.

I3} Minutes mode (852 no. 8 -~ ON)

In the minutes mode the value of TS is held constant at
0.0l wminutes until TI or TD exceed 5.12 minutes. hr
this point TS is computed to be TI or TD/512 minutes,
i.0, at  the maximum value of TI or TD of 99.99
minutes, 75 ig increased to 0.2 minutes.

It should be noted that the value of TS does not affect
the rate atb which the 3 analogue input ¢hannels are
sampled by the A to D circuitry on the Analogue
input/output bosrd of Ssction 1.4.5. This sampling rate
is fixed at 36ms as described in Section 1.5.3 £} and is
completely iIndependent of TS, TI, TD or 82 no. 8,
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Section 5 Computer Supervision of 6360 Process Controllers

In common with all System 6000 instruments the 6360 ¥Frocess
Controller is fitted with 2 ports for serial data communications.
The first o©f these is the R5232 port available on the front-panel
which 1is wused for connection of the 8260 Hand-held terminal as
described in Section 4.1. This port allows local operators to
communicates on & one-to-one basis when entering the Command
Parameters which are used to characterise the 6360 for a particular
contrel loop.

The second communications port is an R8422 serial interface
avallable on the module rear connector pins 35 to 38 inclusive. The
R5422 ports of a number of 6360 Controllers may be bussed onto a
supervisory data link connected to a remote Supervisory Computer or
other intelligent device. This bus structure then allows the
Supervisory Computer to monitor or update the Command Parameters of
a whole network of 6360 Controllers and other Bystem 6000
instruments. As the means of implementing the Supervisory link are
commen  to all System 6000 instruments, these are described in other
TS documents as follows:-

5.1 Serial Data Bus Hardware Installation

A full definition of the RS5422 transmission standards are given
in Section 7 of the System 6000 Installation Guide together with
a discussion of~

al Interface connections.

b} Cable impsdance and termination.

¢} Interface signal polarity.

£
%
3

Serial Data Transmission

Section 2,3.2 a) briefly mentions the role of Switch bank 81 in
setting up the RS422Z baud rate and Group Identifier (GID).
While BSection 2.4,4 a) covers the use of the digital inputs to
generate the necessary Unit Identifier {(UID}. A more complete
description is given in Section 4 of the System 6000
Communications Handbook together with a discussion of:-

a) RBE42Z characteristics and technical specification.
b) Berial data transmission.
¢} Binary Synchronocus Communications Data Link Control.

d} Instrument Group and Unit addressing.




0 1 2 3 4 5 8 7
(%71 {%} () {*} (%3} {¥)
0 I'% np 1H Li HD LD MN 5P
(*) (*) {*) {*)

3 By eGP HA LA HE LS HO 80
16 HER LE SL EL XP T o ZH
24 25 aH 3L MP RS REB i SW
32 D& IE TS ER MD
TABLE 5,1 List of 6360 Parameter Numbers and their

respective mnemonics
NOTE

(*)

Only thoss parameters marked
with Engquiry Polling.

{*} are available
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5.3 Communication Protocols

All data transfers between the 6360 and a Supervisory Computer
via the RS422 data link are carried ocut,using a communications

orotocol. TCE has chosen an ANSI standard protocel called
BISYNC (Binary Synchronous) for System 6000 instruments and this
is known by the abbreviation X3.28. The 6360 Controller can

operate this protocoel in either the ASCII or Binary mode
depending upon the setting of 81 no. 5 (see Section 2.3.2 &)
(iii)}. A full definition of these two protecol modes may be
found as follows:-

a} ASBCII nrotocol

This is discussed i1n  Section 5 of the System 6000
Communications Handbook, while the 1list of ASCII Command
Mnemonics is given in Table 4.1 of this manual.

) Binary Protocol

This is discussed 1in Section & of the System 6000
Communicarions Handbook, while the assocgiated list of
Parameter Numbers is given in Table 5.1 of this manual.

W
»
[Fo

MN - Mode Nunber Parameter

The MN parameter is used to glve the Supervisory Computer access
to the operating mode of the 6360, =and also to provide other
related status information. The MN parameter does not appear 1n
the parameter list when using an 8360 Hand-held terminal , nor
can it be accessed using the ASCII mode of the protocel via Lne
RS422 data link. It can only be accessed as parameter number 6
(PND = 6} via the Binary mode of the serial link protocol.

The Mode HNumber, MN, is a format 5 vread/write parameter
consisting of 4 hexadecimal digits in the range 0000 to FFFF
with positive sign character for parameter entry. The format of
the MN parameter is given overleaf:-

5.3 - e



OPERATING
#"“’" MODE
¥ s 2 1}
Bit Bit Bitt Bit]Bit Bit]|Bit Big
15 12 lii 8 | 7 4 |3 i 0
i
Digit T Digit Digit Digit
! A B C D
H
DIGIT gIv FUNCTION
15 N /A
14 Parameter change of state bin
A 13 N /A
12 N /A
11 N /B
10 H/A
B 9 Power fallure warning bit
8 N/A
C 4-7 N/A
o 0~3 6360 Operating Mode

The exact functions of the digits within the MN parameter are
discussed in the following sections:-

a}

B}

Parameter Change of State Bit (digit A, bit 14)

The only bit used within digit A is bit 14 which is set to a
ingic "1% whenevevr the Hand-held terminal or Front-panel
push—-buttons have been used to change the value of a Command
Parameter, or the 6360 operating mode.

This bit, corresponding to an MN value of 4000 cannot be
read via the Hand~held terminal, but must be reset via the
RS422 sevial link using the Binary mode of the protocol.

Poyer Pajilure Warning Bit (digit B, bit 9}

The only bit used within digit B is bit 9 which is set at a
logic "1" by any hardware Reset or Power PFailure detected
within the 6360. '"This bit c¢an only be rest via the RS5422
serial link using the Binary mode of the protocol.

Digit C

This digit is unallocated and reads back as zero.

-y g




i}

Control Icop Operating Mods {digit D) %{__,_

The function of this digit is +to give the " supervisory
computer a direct  indication of which of the 7 opevating
modes are currently active. The glgnlfkcanee of - each of
these mode numbers is as follows -

MN digit D 5360 Operatlng'mpdé -
0 HOLD |
1 TRACK
2 MANUAL
3 ' AUTO (Loca* Setpelnt)
4 RATIO '
5 REMOTE AUTO (Cascade)
6 FORCED MANUAL ‘
7 AUTO FAbLmBACK_(from REMOTE or
"~ RATIO)

Each of the 6360 copsrating modes 1ﬂdlcateé by &1&1& D of the
MN parvameter c¢an be controlled via the Q@Kl&i data link as
follows:— C

{1} Modes © and l.CaﬁﬂQ% be $éiected and are read-only.

(ii) Modes 2 and 3 can be Selectéd

(iii) Mode 4 can be selected only in RATIO, i.e. 82 no. 1
is ON, and the RATIO FN&BLE 1nput, pln 29; is ar 15V,

{iv: Mode 5 can only be selected when 82 no. 1 is OFF and
the REMOTE SETPOINT ENABLE inaput, pln 29, is at 15V.

{v) Mode 6 cannct be selected an&-xs readwonly.

{vi} Mode 7 ig_éelect@d automatically by the 6360 if modes
4 or 5 are entered and pin 29 is at OV.

5.5
e ped ol






APPENDIX &

Pin No. Designation
1
2 0VR
3 OvE
4
5
6.
7
g Bl SUPRLIN
g W.DOG.OUT{1}
14 PV.IN{1-5V])
11 REM.5P.IN{1-5V)}
12 SPL,TREM.IN{1-5V)
i3 PV, IN{0~10V)
i4 REM.SP.IN{0-10V)
15 SP,TRM,IN{(0~10V)
16 HI,ALM.OUT(O)
17 LO.ALM.OUT(0)
18 HW.ALR.OUT(0}
19 BAT.LOW.OUT{0}
20 REM.AUT,OUT(0)
21 HLD+HMAN .. OUT{0}
22 BIT,.1L.0UT{1)
23 BIT.2.0UT{1)
24 ADD.I.IN(1}
25 ADD.2.IN(1)
26 ADD.4,IN{1)
27 ADD.B,IN(1)
28 COMP,EN.LIN{1)
29 REM.SP,EN,IN(1)
30 TRACK.EN, IN({1}
31 BOLD,.EN.IN{O)
32 3T.OUT
33 PV, OuUTr
34 Sp/DEV.OUT
35 XMT.QUT ()
36 XMT.OUT(+)
37 ROV, IN({~-}
as RCV.IN{(+)
39
40 TX.SUPP({~)
41 TE.SUPP(+)
42
43 37.007,150L(-)
44
45 3. 0UT, IS0L{+)
46
47

Pin Connection Sheet

Function

0V Reference
gV Power

BC Supply {20-30V) input

Watchdog Timer output
Process Variable

Remote Setpoint/Ratioc PV

SF Trim/Track/Meas.
Process Variable

Pow.

Remote Setpoint/Ratio PV

SP TPrim/Track/Meas. Pow

High Alarm output

Low Alarm output
Hardware Alarm output
Battery Voltage Low
REM.AUT/RATIO status
{HOLD + MANUAL} status
User Logic Bit 1

User Logic Bit 2

20 =}

2' = 2 Unit Address
2?7 = 4 (UID) inputs
Egﬁgv '

Conmnputer enable input
Rem SP/RATIO enable I,/P
TRACK enable input

HOLD enable -input
3-Term Control output
Process Variable output
Setpoint/Deviation O/P
} Transmit outputs

Receive inputs

Supply

Isolated 4-20 mA
3-Term Control

} Transmitter
} output

|

5

g
5

POWER
SUPPLIES

4-20mA/1~5V
ANALOGUE
INPUTS
0-10V
ANALOGUE
INPUTS

g - WAY
g - 15V
DIGITAL
GUTPUTS

B - WAY
o - 15V
DIGLITAL
INPUTS

0-10V MNON-
ISOLATED
QUTPUTS
RE8422
SUPERVISORY
SERIAL DATA
BUS
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Aids to Wiring

PROCESS
CONTROLLER

5384

s JEUNCYIFROM

FUNCT)

0o

FFUNCT

FROM

0

FUNCT

FROM

70

FUNCT

FROM

fruncy

FROM

10

H

H
H

VR

oye

H
;
13
i
:
:
;
3
:
;
I
i
i
i
H
i ;
T H
i :
f
:
I -~
|
! L.
1 i i
L |
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APPENDIX B

7600 BIN SYSTEM
REAR TERMINATION ASSEMBLY

loopidentifier

“rear door

- §§GS‘E€H’¥’1&? connections
-

ition assemizly consists of 4 48 pin back plane connector

hack plane to Uhree rows

tinking the module -onnections on *he

F im - Y. U
ST L0 CusTomeEYy Termilnsis,

The assembly is used to mount €360 Bargraph Controliers into 7600 bin units and
can only be ordered as part of a 760C bin systewm.

:rid mechanical spzoificatiens can be found in the Following
TH00 Sales Liter

5360 Moo
5360 M

Isaue 1

Turabull Control Systems Limited Teiephone Worthing (0803)208277
Broadwater Tragding Estate Worthing Sussex BN1g BNW Yelax B7437




o %o BIN INTERCONNECTIONS

BACK DODR SCREW TERMINALS BLANT INFORMATION

T BACK PLANE

3. ) ﬁ’. PROCESS VARIABLE IN 15 vours
§§%5$’ ) e e 7 /1 [ REMOTE sz«:rpowr m 15 voLTS i o B
A 1@p sereowy TR N s ywts
Dl
ADDETT g0y (@i UNIT ADDRESS ADD 1 o
Az 58 Dlowr nooress a0 2 T
L I L4 e
&9?4 76} .@f UMIT ADDRESS ADD 4 o o
Mo 2 Bys UniT ADDRESS 00 8
et N 28) _@ 9 COMPUTER ENABLE e
il 29) Q% MOREMOTE SETPOINT ENABLE IN 1
TOCEN 30y PETRACK ENABLE ¥ 1
%é%gf* 1y @12HoLD ENABLE IN e - o
@hs WaTcH DDG OUT 1
5T e mﬁnvou‘s e -
%?W &) 1S 2 VOUTS UNSMTU OC. POWER
eV Py @f's 0 voLts meFeRENCE
’ @l o VOLTS REFERENCE
) i?é’wao vouTs REFERENCE o
,,@,m 3 vours o - e
@]
"@“z Low ALARM OUT O
@& ggnmawma Amﬁm our 0
(@ 2:BATTERY VOLTAGE ALARM OUT 0 o
24REMOTE AUTG OUT 0
B l2sHoL0 « MAHUAL our ¢
@2 UsER LOGIC BT 3
@ usga i.t}(}‘l(: mr2
e i(B | 78 WATCHDOG OUT
'S Mg}?msm T QUT -vE RS 422
5 QERAN?:MW [}UT *ﬁfa n’f??“”m H;
31 PROCESS VARIABLE N 0-0 VOLTS
7l 32 REMQTE SETPOINT IN - -10 vouTS
13 sgwoim TtRM N e }sveus
. &) e ™
% 3. 0 VOLTS POWER
ape- 9 @1 TrRanswiTTER SubY -VE
R a1} 1@ TRANSMITTER susém.v Ve
@i
POUT 33y g 7B PROCESS VARIABLE OUT 0 - 10 VOLTS
é%’i‘gﬁ’*{w 35} &398&1%%??92“&:9& mfr_j}wsa vOLTS
RTOUT 3z szz TERM QUTPUT 0 - 10 VOLTS
TOHT 43} @)|.7 2 TERM ISOLATED DUTPUT 4-20mA -VE
S T D23 TERM SOLATED OUTPUT 4 -20mA + VE
T Pl 0 vours POWER o
S )* %} '_@;z.e, RECEIVE IN VE RS 427
oW L (@ioReCEVE v Rse22

() 1HESE LINES MAY BE BUSED TG OTHER MODULES W THE BiN

ToS



APPENDIX C

SINGLE OR MULTI-WAY SLEEVE ABEEMBLY FOR

MICROPROCESSOR BASED INSTRUMENTATION

NOTE

Drawing shows a single
sleeve with cover and
gland plate option for
standard panel mounting (PM)

*  Bingle, 3-way or 6-way  panel
mounting versions

¥ H-way 19" rack mounting version

*  all maodule connections avallable
via screw terminals

* each module individeally powered
from 24V d.c. or mains

The 7900 assembly enables from 1 to 6 medules from the TCS System
4000 range of microprocessor based instruments to be panel or rack
gounted  in  sleeves. Any combination of modules can be specified;
350, 6351, 6352, 6353, 6358 and 6360 Controllers, 6432 and 0433
Sighal Processors, 6434 Flow Totaliser and 6850 Programmer., Each
instrument within the 7900 unit is individually powered via its own
rear termination assembly, which also gives access to all the
moiale connections.

1.1 Issue 2

Turnbull Contro! Systems Limited Telephone Worthing {0503)205277

Broadwater Trading Estate Worthing Sussex B SNW Talex 87437






1} Installation Detalls for Panel Mounting Sleeves

BANEL TriCKNESS
15/6.8

TERMINAL COVER AND GLAND
/PLATE {OPTIONAL}

i LOCKING MECH ANISM y
I [ - i/
T P— Y™ E
E
SCE v @ @
SKRHCABLE ENTRY {2 OFF)
| L GMEnsions INICATED THUS ek
. j SHOAD BE INCREASED ACOORDINGLY
285 | i CABLE GLANDS ARE T0 BE FITTED.
B . . LE3
SIDE VIEW
: : “‘"'a M
=5 TR
)
| P

BEZEL FINISH -
EGGSHELL BLACK STOVE

DIMENSION A F‘§LQQVﬁ WEIDTH

ENAMEL WITH SILVER TRiM

105 L~WAY
249 3-TAY
465 T6-WAY

FRONT VIsw SHOWIWG OTHER POSSIBLE ADJACENT

SLEEVES

2.1 Issue 2




7800

2} HMounting Insbrachions

The  dimensions  of  the various 7900 assemblies can be ascertained
from  the side and froot view diagrams which also show the closest
sosiitioning of  adjacent units. The diagram below gives the panel

cuteout Jdinmensions corresponding with the closest uanit pogitioning.

C UMENGION B S8 M
j-
i BP0 HEE

e
138

DIMENSTON B SLEEVE WIDTH

58.2 1-WAY
232.2 3-WAaY
448,72 H-WAY

PANEL Cut-0QUT DETALLS

To positlion a2 7900 assembly in a panel and subscquently mount a
MITronrocessor hased instrument within it, the foitlowing
instatlation procedure is carried out:-

R Prasgs  an  emnpt 7900 sleeve assembly firml into the panel
¥ i
oub=-Gut,

i1}y On Eune  l=way sieeves, insert the 2 locking mechanisms into

12 Lowsy keyhole silots on elther side and push thesm down as
v a3 possible. On 3 and 6 way sleeves, fit locking
chanismse 10 all four positions.,

{111} Tighten the socket =zorew inside each locking mechanisaw in a
slockeise divection using the 2.% A/F Hex Hey provided,

(iv}y For the ©TPM option fit the locating splgob on the DIN clip
iato whe slot on the side plates, with the face pressed
against the vear of the panel then tighten the screw until

the assambly is secure. '

{v)  Blide the instrument, with its own 72Zmm module silecve firmly
into the regess uslng the cateh-handle to lock it into
DOsSiEion. '

(w1} whe opticral rear-terminal cover way be removed to allow
wiring access for power-supply and plant connections which
may be brought in wvia the 2 cable entry glands provided.
Raar supporting  1s recommended especially on malns powered
versions.

2.2 Issue 2
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TRCHNICAL SPECIFICATION

al Length 423mm with €GP option
386mm without CGP option
b} Wwidth
(1) 1~-Way PM or TPM 105mm
{ii} 3-Way PM or TPM : Z24%9mm
{iii) 6-~Way PHM or TPHM 1 465mm
{iv} 6~Way 19" RM : 4B2.6mm (19")
ol Height {all versions) 177 .2mm (7%}
d) Panal cut-out dimensions '
{1y  i-Way 88.2 % 166.3 + 0.8mm
{ii) 3-Way 232.2 x 166.3 + 0.8mm
(1ii) 6-Way 448.2 % 166.3 + 0.8mm.
e} Panel thickness
{1i) PM version 1.5 to &.5mm
{iiY  TPM version £.5 to 24mm
£) Permissible mounting angle Panel may slope from vertical
by =45 to +90 degrees
g} Customer cable size 1 0.5 to 1l.5mm
h) Bezel finish Egggh@}l $Eéck stove enamel
with silver trin
i) Weilght DC VERSIOH MAINS VERSION
(13 l~-Way PM or TPFM 3.6Kg 4.3Kg
{ii} 3-Way PM or TPM : 8.4KYg 10.5Kg
{(iii) &=-Way PM or TPM or RM : L5. 6Ky 19.8Kg
2.3 Issue 2
C.






PR T L ORDER CobDE :
sitpgd i b Lew oy Bleeve Adsoembly Fau4Q
L~WAY 1A §

i

Moanb ing

Meatnst by

1, Mouanbting

Phick Panel Moumbing
Whiek Panel Mouniting
Thivk Panel Mouunbing

S WAY
h-WAY
b WhY
| ~WhY
d-RAY
6 - WAY

[+ H

Y iay DO
3 LY AC
o Iyav AL

sl les
voltage

all have

24¥
110V
240V

BM Z
19" i
1]
o
%
H
i
H
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Loy oy

vonion onty applies to
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7900

ORDER CODE

“E&CRI?T O
rRear Termination Assemblies
specify which instrument is to fit into
each sleeve position starting from the
jJeft-hand end {(front view).
Select from the following:-
a} 6350 Procvess Controller 7350
oY  b) 635)1 Incremental Controlley 7351
or ¢} 6352 Bushing/averaging Controller 7352
or d) 6353 Flow Contreller 7353
or e) 6358 &-~-Loop Controiler 7358
or f£) 6360 Bar-Graph Process Controller 7360
or g} 6432 Signal Processor 7432
or ki $433 Proygrammable Signal Processeri 7433
or 1) 6434 Flow Totaliser 7434
ar 31 6850 Setpoint Programmer TE50
nr k) Blank siut BLANK
Current Inputs :
Fer the foliowing modui;s the option of
1-5V or 4-20mA is provided.
{21l channels to be the same)
a) T3s0
bx} 7351
c) 7352
d) 7353
g} 7360
£} 7854
1-5V {standard} -
4-20maA  {Option) BR
H.B.
E?é?y siot must be specified in order:-
Jglot & fslot 5 /... /slot 2 /slot 1/
where slot 1 18 in the most right-hand
position viewed from the front, These
cptions form the second line of the
ordering Code.
CREDER. CODE EXAMPLES
al A 6350 Process Controller in a single slesve {(Formally; 7330}
with 4-20mA current input on all three channelasg-
7900,/1-WAY PM/240V/CGR/7350/BR
b) A& J-way panel mounting assembly with two Lontrollers and a
Proyrammey -
790G/ 3~WAY PM/240V/CGP/7350/7350/BR/T850
<) B 6-way 19" rack mounting assembly:-
7900 /6-WaY 18" RM/240V/73%0/735%0/7350/7350/BR/7432/7850/BR
d) A leway thick-panel mounting sleever-

THOO/I-WAY TPM/24V/CGP/7432
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* panel Mounting

* Modular Construction

5500005000

. * All Module Connections Available
Wz gs B a8 230 Via Screw Terminals

DD DDDDD DY _
a : £ * 24V DC and Mains Powered

5 37 38 39 Al

i

* Incorporates High and Low Alarm
Relays

St

Ui

REAR VIEW WITH TERMINAL COVERS REMOVED
DRAWING SHOWS 1WAY/MAINS POWERED VERSION

The 7360 Rear Termination assembly enables 6360 Bar-Graph Process
Controllers to be fitted into 7900 single or multi-way sleeves. Each
7360 assembly allows an assoclated 6360 module to function as a
stand- alone instrument and enables it to be fitted into conventional
panel cut-outs,

The Block Diagram shows that the 7360 contains a mains transformer
and bridge rectifier assembly. A 0.5A screw-in type fuse is provided
and 110V or 240V AC operation is selected internally. The mains
input terminals have a separate 3-way connector block {47-49), while
a further terminal (30} may be used for a 24V DC input or back-up
supply, if reguired.

The High and Low logic alarm outputs are used to drive separate
relays whose outputs appear on  individual screw connector blocks
{41-43, 44-46). The earth and voltage free contacts of these 2A
relays are fitted with transient suppression circuitry.

The inter-connections between the 7360 screw terminals and the 6360
module pins are given in the cross-reference table which lists all
those connections not shown in the Block Diagram,

1.1 Issue 1

Broadwster Trading Estate Worthing Sussex BN14 S8NW Jetex B7437

Turnbull Control Systems Limited Telephone Worthing (0903)205277



SLEEVE TERMINAL MODULE PIN FUNCTION OPTION
. NUMBER NUMBER (83)
1 41 TX.SUPP{+)
2 10%* PV.IN 53/1 ON
3 11* REM.SP.IN :}zusv 53/2 ON
4 12% SPLTRIM.IN INPUTE 83/3 ON
5 45 3T OUT . ISCGL{+)
6 32 37.0UT 0-10V
7 33 PV . QUT OUTPUTS
8 34 Sp/DEV.OUT
g 35 XMT.OUT{~} i}RS422
14 36 XMT.OUT{+}
11 40 TX.SUPP({~}
12 2% 0V.REF 1-5v $3/1 ON
13 2* OV .REF .}imyUTS $3/2 OH
14 2% OV.REF 83/3 ON
15 43 37.0UT.ISOL{~)
16 13 PV.IN 0-10V S3/1 OFF
17 14 REM.SP.IN }{NQE?S $3/2 OFF
18 15 SPLTRIM,IN 83/3 OFF
19 37 RCV.IN{~} :}33422
20 38 RCV.IN{+)}
21 16* HI.ALM.QUT{O)
22 17% LO.ALM.QUT(0)
23 18 HW.ALM,.QUT{0}
24 19 BAT.LO.QUT{0) 4
25 20 REM.AUT.OUT(0) DIGITAL
26 21 HOLD.MAN . QUT{0} | OUTPUTS
27 22 BIT.1.0UT{1)
28 23 BIT.2.0UT(1)
29 g W.DOG.OUT({L}
ip * DC SUPP.IN
31 24 ADD.1.IN(L) h
32 25 ADD.2.IN(1}
33 26 ADD.4.IN{L)
34 27 ADD.B.IN(1) | DIGITAL
35 28 COMP,EN.IN{1} INPUTS
36 29 REM.SP.EN.IN(1)
37 30 TRACK.EN.IN(1)
38 31 HOLD.EN.IN{1)
39 2% 0V.REF
40 3* 0V.POW
41 * N/O HIGH
42 * WIPER ALARM
43 * N/C RELAY
4 ® N/O LOW
45 & WIPER ALARM
46 * N/C RELAY
47 * EARTH AC
48 * NEUTRAL MAINS
49 * LINE

PINS MARKED * APPEAR ON THE BLOCK DIAGRAM, ALL OTHER CONNECTIONS ARE

DIRECT FROM MODULE TO SLEEVE.

OPTIONS:

£3-~-0ON
§3-0FF

it H

1-5V INPUTS
0-10V INPUTS




TECHNICAL SPECIFICATION

{4} EBlectrical

aj

43

Analogue Inputs

No. of Channels

Chamnnel Pungtions

Analogue Qutputs

Hao. of Channels

Crhannel Punctions

Digital Inputs

No. of Inputs

Input Voltage Levels

Digital Outputs

Ne. of Outputs

Qutput Voliage Levels

-
s

.
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oq

oa

e

a4

ww

LT

£

Ex3

3 direct non—isolated 0-10V
inputs.

3 non-isolated 1-5V inputs.
Channel 1 = Process Variabhle.

Channel 2 = Remote Setpoint/
Ratio Process Variable.

Channel 3 = Setpoint Trim/
Track/Measursd Power.

3 direct non~isolated §-10V
outputs.,

1l isolated 4-20mA output
{Channal 1).

Channel 1 3~-term control ocutput,

Process Variable

4

Channel 2
cutput,

Channel 3 Setpoint/Aamplified
deviation output,

It

8 non-isolated inputs.

13V = logic one
ov iogic zero

i

8 non-isolated cutputs plus
Watchdog.

15V = Jlogilc one
vV = 1logic zero

H
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7 3ev

e} Relay outputs

No. of Relays i 2
Type : Single~pole changeover
Function : High alarm relay
Low alarm velay
“Rating : 2A2 earth and voltage free contacis

fitted with transient suppression

{B} Power Supplies

a) Supply Inputs

Mains Version : L0V ac at 290mA rns
240V r2C  at 130mA rms

24V DC Version

2%

20-30V pe  at 630mA

Back-up Supply Input 20-30V o on mains versions only

£33

b}  SBupply Outputs

External Transmitter ¢ 26V £ 1.5V at 4ma cutput
Supply : 30V # 0.5V at 20mA output

Separate 0.5A screw-in type fusc
provided with nains versions only

c} Fuse Rating

»e
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APDENDIY D
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APPENDIE E

6360 Parameter Tables — Revigion History

Software part number :-—

RD 075228 issue 2,

release 1

Table 4.1 lists the 2
Process Controller
Terminal or the

Section 5

rLists

af the protocol (see
Handbook} . The table

character

of the System 6000 Communications Handbook).
the corresponding Parameter Humbers used with the Binary mode
Section & of the SBystem 6000 Communications
below shows the modification history of the

6360 software with vespect to changes in these parameter tables -

command parameters of the 6360

used when accessing data via the 8260 Hand-held
ASCII mode of the R8422 serial link protocol (see
Table 5.1

SOFTWARE PROMSE
. I DATE {MEMORY| - REMARKS
155, [|REL BOARD [|TYPE INO
1171 ]I5/06/83] Mk 3 I Initial Release
{GOL)Y| 25321 2
(002} 27327 2
T {2 |01/02/841 Mk 5 | 2764 1| As issue 1/1 but runs on Mk 5
{(001) memory {001) with Mk 1 CPU
(9980)
I |3 |106/03/84) Mk 5 | 2764! 1] As issue 1/2 but runs with Mk 2
(002 CPU card {(9995).
1 & 0T/08/85 Mk 6 (271281 1| As issue 1/3 but runs with Mk #
{(0610) memory card version 010
[Note that some 6360's were
puilt with version 002 Mk ©
menorles]
2T I0L/II/ES | Mk 6 (27128 1| nNew issue of software in-
{010} corporating the following
features -
a} Output display inversion
(82 no. 2}
bl Improved RATIO alogorithm
¢y ON/OFF Control
4} LED test bit {(MD bit &)
@) Measured Power display
select moved to MD bit 4
£) Parvameter change of state
bit and power fallure
warning bit added to MN
* } 2 parameter
E. o pd pumy e



MANUAL

DATE

REV

PACE

AMENDMENT

TV N

Initial release

B |09 /84

Minor typographical corrections plus the
following changes -

Table 1.1 - change Memory from Mg 3 to Mk §
Section 1.5.8 g) - battery type now 3, 0V at
160mah

Note added at foot of page

Section 3,12.2 - last item of eguation (4)
is B0% not 5V, and note added at foot of
page

Section 4,.8,6 - extra paragraph added
appendix A - aide to wiring section now
included

Enpendix B - table ye-formatted to provide
more information

ATU06 /8% )

Modifications to include new racilities of
izssue 2 software.

Fig. 4.1 shows new 8260 Hand-held terminal.

DATE

DATE TECHNICAL MANUAL AMENDMENT RECORD SHEET

EYIEPEX!
07 /05 /856

DRAWN : RGW MANUAL TITLE @

.,

[t N

CHECRKED @ , . 6360 Technical Manual
[

6360

VED : . ;. RODUCT CODE @
APPROVED :ﬁﬁﬁk& PRODUCT CODE

TURNBTLT, CONTROL ™ " BREAWING NO- 1 SHT I
3YSTEMS LTD. 77 075415C | OF 1 SHTS

I3
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