APPENDIX F.1

Programmable Advanced Controller B366

Applications Library Number o001

SINGLE LOOP CONTROLLER (LOCAL/REMOTE SETPOINT) S¢

TRACK | LOCAL PY.OUT
TRACK
ch3 SETPOINT th2
LOCAL TRACK
SETPOINT ourPyT REMOTE LocAL
TR TPOINT Ch2 REMOTE

NORMAL j ouTPU"

Py

<30 B 7
I PRIMARY

SECONDARY
CONTROLLER 6366(5¢) CONTROLLER 6366(50)
Temperature Loop Fuel Flow Loop
FLOW
TE TRANSMITTER Eég:vnm
. ELEMENT
THERMOCOUPLE

Single Loop Controller (Cascade Controller)

The example shows a process The loop setpoint of the
temperature being controlled secondary controller will track
through a secondary fuel flow the remote setpoint value as
loop using two 6366 controllers, long as it 1is in Remote. In
To effect bumpless and addition, an option allows the
procedureless switching between local setpoint of each
Remote, Auto and Manual on the controller to track its own
secondary controller, its Process Variable while it is in
Process Variable is Manual.

retransmitted to the primary
controller. This allows the
output of the primary controller
to track the Process Variable of

the secondary controller

whenever it is in Manual.

Applications

Single Loop Integrity Glass Furnace/Forehearth
Combustion Control Reheat Furnaces

Boiler Control Blast Furnaces

Furnace Control Chemical Reaction Vessels
‘Gas Pressure Control Cement Drying

Further Information
Further data may be found in the following Manuals:

6366 Technical Manual.
6366 Programming Manual.
6366 Applications Manual.

W
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@@@@ Programmable Advanced Controller

Applications Program

o——

ANALOGUE INPUTS ANALOGUE QUTPUTS

CH2 RETRANSMITTED PV 010V

DCH3 RETRANSMITTED S P 0-10Y

PROCESS VARIABLE CH\c D) @ @ 0eO hCHY 3T 0/P, 0-10V
@ o) 31 0/P, 4-20mA

D
@: TRANSMITTER PSU

REHMOTE SETPOINT CH2 G

TRIM / TRACK /
MEASURED POWER

O

(@]
I
o]
Q

HI ALARM (ABS/DEV)

UNUSED 1 ¢ D 1

UNUSED 2 g Power Display 2 (G ALARM (ABS/DEV)
UNUSED 3d DISPLAY | Selected by D 3 FARDWARE ALARM
UNUSED . DIGITAL INPUTS Status Word DIGITAL OUTPUTS D 4 BATTERY LOW ALARM
UNUSED 5 G LOGIC 1 215V LOGIC 1 =215V b S REMOTE /AUTO STATUS
REMCTE ENABLE 6 g LOGIC G = OV LOGIC 0 = OV D 6 mL STATUS
TRACK ENABLE 7 d D 7 UNUSED

A0LD ENABLE 8 G 6366 RSL 212 b8 UNUSED

===

Program Listing

S0

(Standard controller configuration)

TRACK1 (Set up track register)

TRIM

1 (Set up trim register)

REMOTE1 (Set up remote setpoint register)

PVl
PID1
SETO

Summary of Configuration Parameters

(Stack process variable)
(Stack PID output)
Pl (Store PID output}

Background Programs

Bloch Block {Block | Reftv | Block | Parameter Number
Description [Mrirac | Type [Block(No 18 | 1 213lelsislrjafsjalsic plE |F
General
Purpos# GP | O 1 o |sT {n lLt [L2 [BG |sw PB
riog i 1~ 15T |HR |LR [Al |AV

U@
e Al 1 2 2 |57 [HRILR Al 1AV

3 3 ST |[HR (LR [Al AV

ArcloqueC/P A0 | 2 1 % 15T [HR [LR AL [LL |AO
Digiad nput 101 | 3 1 5 |ST |XM (DS
Digha O/P_ 100 | & |} s |ST |WM]DS
Selpoi e | s M 3157 1HR ILA [nL_[LL [PV [SP JER {SL ISR 1SB IRL HA [LA HD LD
0 3T p LtV ST (4P |T1 |TD |FF [FBJOP TS
ouud ws | 8 T 173 [ST AV LV [HL [LL [AO |OP [OT
Fr- 7 Toa [ST[nv [Lv [R Lt [A0oP JoT
Dsplay & {pc | 9 T 175 |57 |18 |28 |38 |DO |ES |SM
Controt 1

BO
Bl

B2
83

Power up in last mode with last out. 0/C input forces Manual

mode with last output.
power up in Manual with output low limit. 0/C input forces Manual

Mode with last output.
power up as B0 but 0/C input forces Manual with low output.

power up as Bl but 0/C input forces Manual with low output.




APPENDIX F.2

Programmable Advanced Controller

Appiications Library

6366

Number o02

SINGLE LOOP CONTROLLER (RATIO CONTROLLER) S1

Single Loop Controller (Ratio Control)

Ranojetas |f LOCAL
LOCAL ; SETPOINT
SETPOINT 5 %
)
lwro
RATIO
PV ouTPyT
Icm @_ TiC Chi TR ;©“ SETPOINT [Ratio
RECORDING RRABLE ____@ Fic ouTPUT.
Ch2 'U Chy
PRIMARY SECONDARY RATIO
CONTROLLER 6366(50) CONTROLLER 6366(S1)
Temperature Loop (Fuel Loop) Air Flow Loop
FLOW FLOW -
TRANSMITTER

The fuel-air control system
illustrated demonstrates several
features of the 6366
Programmable Advanced Controller
The furnace temperature
controller regulates the fuel
flow and makes the linearised
process temperature available
for recording. The fuel flow is
measured and linearised within
the combustion air controller

Applications

where the ratio bias functions
are executed to generate the
correct setpoint to maintain the
desired relationship between
fuel and air flows. The
combustion air controller also
linearises an input from an
oxygen monitor and uses this to
trim the ratio setting to ensure
efficient combustion.

Furnace Combustion
Boiler Control Systems
Dryers

Purther Information

Further data may be found in the following Manuals:

638¢ Technical Manual.
6366 Programming Manual.
6366 Applications Manual.

HAO766 340002
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6366

Applications Program

Programmable Advanced Controller

g

ANALOGUE INPUTS ANA TPYT
[Ta_-] CH2 PROCESS VARIABLE 0-10V
SETTING i
CH3 SETPOINT 0-10V
PROCESS VARIABLE PVI CH1Q H(x) D @ Q 00 DCHI 3T /P, 0-10V
PROCESS VARWBLE PV2 CHZd SETPOINT | , @ D ITO/P, 4-20mA
[+
Locel E:D::D TRANSMITTER PSU
TRIM/ TRACK / CH3G i D
MEASURED POWER oirack
UNUSED ' g ESWER D 1 HIALARM (ABS/DEV)
UNUSED 24 c DISPLAY b 2 LOALARM (ABS/DEY)
UNUSED 3dg D 3 HARDWARE ALARM
UNUSED [« DIGITAL IHPUTS DIGITAL QUTPUTS by 4 BATTERY LOW ALARM
UNUSED 5 d LOGIC } = 15Y LOGIC 1 = 15¥ b 5  RATIO/AUTO STATUS
RATIO ENABLE 6 G LOGIC 0= OV LOGICO = OV D 6  AOLD/MANUAL STATUS
TRACK ENABLE 7d b 7 UNUSED
HOLD ENABLE 8 G 6366 RSL22 8  UNUSED
Program Listing
Sl (Ratio controller configuration)
TRACK1 {Set up track register)
RATRIM1 (Set up ratio setting trim register)
RATIO1 (Calculate setpoint from ratio PV)
PVl {Stack process variable}
PID1 (Stack PID output)
SETOP1 {Store PID output}
summary of Configuzation Parameters
Block ]Mk P&ock ReRv |Block | Parameter Number
Qescrigtion pénvic | Type | Block o s1zacssvas[nuc]oer
General
Purpose  |GP | 0 | 1 o is7{n Ju |L2 |BG isw |PB
1 T 57 |HR |LR Jal AV
pralogue a1 |1+ [7 17 JSTIMRILRAL UV
3| 3 ST (MR (LR Al [AV
andogueG/P[#0 [ 2 |1 4 |57 JHR LR HL JLL 140
Digiwrput 1011 3 1 1 35 P XM | DS
Dgm o (00 |4 11 16 ST [WM |05
5 " <P s 1 7 T [HR ILR L jLL {PV ISP IER 5L ISR |SB A 1LA LD
Ratio we | s Lo [STHRILRIRS RT IRB
- w1 P Erien TO [FF IFB |0P|TS
MHonual ws | o 1 113 (57 jnv |LY JHL |LL JAO JOP JOT
Py 7Tz 157 [AV [LV_[AL JLL JAO JoP JOT
Display & T Y15 157 {18 [26 |38 |OD [ES [SM
oot |°C | °
Background Prograss
B0 Power up in last mode with last out. 0/C input forces Manual
mode with last output.
Bl Power up in Manual with output low limit. 0/C input forces Manual
Mode with last output.
B2 Power up as BO but O/C input forces Manual with low output.
B3 Power up as Bl but 0/C input forces Manual with low output.

F.h

==



APPENDIX F.3

Programmable Advanced Controller

3

Applications Library Number o003 |

SIMPLE SINGLE LOOP CONTROLLER S2

LOCAL
SETPOINT

= 1) Jo{2)(P10 Jo{ AM }—
TEMPERATURE
CONTROLLER 6366(52)
TE § THERMOCOUPLE THYRISTOR ‘n

HEATER

Simple Single Loop Controller

The example shows a simple PID 52 may be used in conjunction
controller with 0-10V (1-5V) with S3 to produce a 2-loop
input, - linearisation of the controller and is designed as a
measurement, local setpoint, basic building block for user
Auto/Manual station and 0-1QV applications,

and 4-20mA outputs,

Applications

Simple Loop Process Control
Dual Loop Process Control
Multi-zone Ovens

Multi-zone Forehearths
Multi-zone Furnaces
Multi-zone Dryers

Further Information

Further data may be found in the following Manuals:

6366 Technical Manual,
6366 Programming Manual.,
6366 Applications Manual,

HAO76635U003 -J-l'-u
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@@@@ Programmable Advanced Controller
Applications Program

c

ANALOGUE INPUTS AMALOGUE QUTPUTS

ANALOGUE IRPUT>
DCH2 UNUSED
DCH3 UNUSED

PID @ PDCH1 37 0/P, 0-10V

UNUSED oz g
UNUSED CH3Q

PROCESS VARIABLE mlc_@f

LOCAL
SETPOINT

U

3T O/P, 4-20mA

)
o=

P TRANSMITTER PSU
o]

UNUSED 1 G D 1 UNUSED
UNUSED 2 G D 2 UNUSED
UNUSED 30 hH 3 UNUSED
UNUSED 4 @ DIGITAL DIGITAL D 4 UNUSED
UNUSED 5 O INPUTS QUTPUTS DS  UNUSED
UNUSED 6 Q D 6  UNUSED
UNUSED 7 d D 7 UNUSED
UNUSED 8 G 6366 RS 422 D 8  UNUSED

Program Listing

S2 (Simple PID loop 1)

PVl

PID1

SETOP1

Summary of Configuration Parameters

Block ;&xk Eockiﬂem Biock | Porameter Number
Descriphon fénirec | Type {Block|No sl11213]ss]e|7]slsfa|s|c|OlE|F

General
Puopose  §GP | O 11 o istin ju {2 {8G |Sw [PB
1 T ]ST [HR |LR JAl [AV

1 7SYHRLRHLLLPVSPERSLSRSB L A JLA MO LD

Setpont sP 5

1 11 157 |[xp |11 |TD [FF [F@ JOP TS

PO Cortot {37 7

Daplay & Ipc $ 1 15 |ST |18 (28 {38 [DD JES |SM
Control i |

Background Programs

B5 Power up in last mode with last output.
O(C p.V. causes Hold mode while condition exists.
Hi/Lo alarms are not displayed. (Registered in Communications
Alarm state only).




APPENDIX F.4

Programmable Advanced Controller @@@@

Applications Library Number (04

SIMPLE SINGLE LOOP CONTROLLER S3

LOCAL
SETPOINT

oY) ) }(2) @ AM ch?

TEMPERATURE
CONTROLLER 6366(S3)

TE ) THERMOCOUPLE THYRISTOR ‘ﬁ

HEATER

Simple Single Loop Controller

The example shows a simple PID -83 may bhe wused in conjunction
controller with 0-10V input, with S2 to produce a 2-loop
linearisation of the controller and is designed as a
measurement, local setpoint, basic building block for user
Auto/Manual station and 0-10v applications.

output.

Applications

Simple Loop Process Control
Dual Loop Process Control
Multi-zone Ovens

Multi-zone Forehearths
Multi-zone Furnaces
Multi-zone Dryers

Purther Information

Further data may be found in the following Manuals:

6366 Technical Manual
6366 Programming Manual
6366 Applications Manual

HAO0766 350004 _ -rsa
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@@@ Programmable Advanced Controller

Applications Program

£

ANALOGUE INPUTS ANALOGUE QUTPUTS
LOCAL
UNUSED CHi g I SETPOINT l DCH1  uNusED
PROCESS VARIABLE CHZC——@ D @ -@-—-DCHZ 3T 0/P, 0-10V
UNUSED CH3g DCH3 uNusen
UNUSED 1 g D 1 UNUSED
UNUSED 2 g D 2 uNuseD
UNUSED 3G D 3 unuseo
UNUSED [« DIGITAL DIGITAL D & uNusED
UNUSED 54 INPUTS QUTPUTS D 5  unuseo
UNUSED 6 G P 6 uNuseo
UNUSED 7 G P 7 uNuseD
UNUSED 8 g 6366 RS422 D 8  uNusED
Program Listing
S3 (Simple PID loop 2)
PV2
PID2
MS2 MSCONT
Sumeary of Configuration Parameters
Biock k {Block | Refiv [Block | Parameter Number
Qoscription rec {Type Biock[NO § @ |1 {2 13[4 |5 547 8]9/A{B|C|DIJE |F
General —
Puapose  fgp | o | 0 _jsT [ lu1 {L2 [BG jsw [PB
Analogue X
rput Al 1 2 2 ST IHRILR jAl [av

Setpoint SP H
2 8 IST [HR LR LL {PV ISP JER {SL ISR [SB JRL MA [LA HD |LD

PoCod 137 1 7 S Ter e v o e tes Tor s

m ol A N 7S 5 [ 1 T (W (Y) 8

2 16 _{ST [18 [28 |38 |DD JES [SM

Background Programs

B5 Power up in last mode with last output.,
No 0/C detection.
Hi/Lo alarms not displayed.

N
ros

“~emad F.8



APPENDIX F.5

Programmable Advanced Controller @@@@

Applications Library Number oos

CASCADE PAIR CONTROLLER S4/S5

LOCAL © LOCAL
TRACK - REMOTE SETPOINT
LOCAL TRACK ’
SETPOINT . Ry 00F
ouTPUT
NORMAL crR
PV \ QUTPUT
cm Y2 FIC Th

ETRANSMITTED PV, IMARY)

Ch3

PRIMARY LOOP 6366(54) SECONDARY LOOP 6366(S5)
Temperature Loop ch Fuel Fiow Loop
THERMOCOUPLE

v

FLOW C

FLOW
TRANSMITTER CONTROL
ELEMENT

<R

Cascade Pair Controller

The example shows a process provide a _ tracking facility

temperature being controlled which allows completely

through a secondary fuel flow procedureless and bumpless

loop using a single 6366 transfer between modes.

Programmable Advanced

Controller. This application provides
similar features to those

The Process Variable 1is used in described in S0 but wusing a

the primary control loop to single instrument instead of 2.

Applications

Single Loop Integrity Glass Furnace/Foreheartb

Combustion Control Reheat Furnaces

Boiler Control Blast Furnaces

Furnace Control Chemical Reaction Vessels

Gas Pressure Control Cement Drying

Purther Information

Further data may be found in the following Manuals:

6366 Technical Manual
6366 Programming Manual
6366 Applications Manual

HANT76635U005 : -J-'l-lij
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Programmable Advanced ContrOlIer

Applications Program

[ «

ANALOGUE INPUTS

SECONDARY
PROCESS VARIABLE

PRIMARY
PROCESS WARIABLE

URUSED

UMUSED
UNUSED
UNUSED
UNUSED
UNUSED
UNUSED
UNUSED
UKRUSED

ANALOGUE OUTPUTS

LOCAL

SETPOINT 1 & TRANSMITTER PS.U.

I LOCAL ]
SETPOINT 2 Loﬂs‘

Remote

—(e)
(SLAVE)

pDCH! 3T 0/P, 0-10V
)\ Aulo
CH2g .1(:)/ {+) PID, AM, b
. Track @ 3T O/P, 4-20mA
(4 5TER) ? o]
cHIg b - CHZ RETRANSMITIED P.LOOP O/P
CH3 RETR TTED PRIMARY PV
1 G D 1 Hi ALARM { SLAVE)
e D Z L0 ALARM(SLAVE)
3Q D 3 HARDWARE ALARM
4 g DIGITAL DIGITAL D &  BATTERY TEST
5d . INPUTS QUTPUTS D S  UNUSED
69 D6 UNusED
74 D 7  Hi ALARM (MASTER)
8 g RS422 D 8  LOALARM (MASTER)

6366

P

Program Listing

S4

S.ENB

MS2 AC SGET
SPl1 %REMOTE
PVl

PID1

SETOP1

®
1

S5

M.ENB

SPl PV S8GET
MS2 OT %SET

(Slave PID control program name for HHT L1 parameter)
{(Update the Slave REMOTE status)

{(Get the Master loop control output) .

(and set into the Remote Setpoint register 'SR'}

(Get Channel 1 Analogue input for the 'PV')
{Calculate and set the 3T control output)

{Master PID Control program name for HHT L2 parameter)
(Update the Master TRACK status)

{Get slave PV)

(Set masters output track register)

PV2 {Get channel 2 analogue input)
PID2 {Calculate and set the 3T control output)
MS2 MSCONT (Transfer to MS2.0P if loop is in Auto)
Summary of Configuration Parameters
Block [Bo:k Biock Reltv |Block | Parameter Number
Descripton [Mnnic [Type [Blockine 18 (1 |2 ]34 |5 {67 |s|s]lalelclole]r
General
Purpoze 6P | 0 1 0 ST in JiL1 |L2 [BG ISw |PB
1 v [ST IMR [LR |Al AV
;“fq““ ar {1 T2 [ 2 JsTIAR{LR AT Jav
Arciogue /P A0 | 2 1 1 | & 15T IAR [LR JAL JLL 40
: 1 1 7 ISTIHR LR ML Lt |PV ISP JER |SL ISR [SB [RL WA JLA LD
pls
Sepoint 1S 2 18 BSTHRILRIL LL JPV [SP JER [SL ISR JSB JRL MA JLA #D JLD
V1T IST [XP |T1 [TD IFF JFB JOP|TS
u:?c’”“ T It T e T o FF IFs Tor e
arual V|13 [ST RV ILY JRL ILL 120 JOP JOT
Qutp MS 18 Tw s Iw v TR oo Jao Tor ToT
Dmpiay & [pc | 5 L1115 [ST |18 |28 |38 0D [ES JoM
Cantrol 2|16 |sT |18 |28 |38 [oO JES J5M

Background Programs

Bé Power up in last mode with last output

0/C PV (CH1 only) or sum-check
Forced Manual.

error places relevant loop in to




APPENDIX F.6

Programmable Advanced Controller @@@@

Applications Library Number oos

RATIO PAIR CONTROLLER SG/S?

LOCAL RATIO
1 SETPOINT lssmne BIAS
y 9.0' Axy ‘AUTO LOCAL
. 2 "] SETPOINT
ouUTPUT
TiC FIC %]
PRIMARY LOOP 6366(S6) SECONDARY LOOP 6366(S7)
Temperature Loop (Fuel Loop) OUTRUT  Ch3] PV Ajr Flow Loop
FLOW FLOW db
TRANSMITTER CONTROL
gggsmr TER AR

Ratioc Pair Controller

The fuel-air ratio control provides a Ratio process

system illustrated demonstrates variable for the secondary air

the full potential of the 6366 flow loop.

dual loop capability. The fuel

flow control loop <can be The Ratio control 1loop provides

cascaded from an external a local (Auto) setpoint, a Ratio

temperature loop which in turn setpoint plus a Ratio Bias set
via the configuration terminal.

Applications

Single Loop Integrity Glass Furnace/Forehearth

Combustion Control Reheat Furnaces

Boiler Control Blast Furnaces

Furnace Control Chemical Reaction Vessels

Gas Pressure Control Cement Drying

FPurther Izformaton

Further data may be found in the following Manuals:

6366 Technical Manual
6366 Programming Manual
6366 Applications Manual

HAOQ766 350006 ' -_r'r-l
Issue 1 Sept. 1985 F.11



@@@ Programmable Advanced Controller

Applications Program

| -

AMNALOGUE QUTPUTS

ANALOGUE INPUTS

PROCESS VARIABLE t cmq PiDy AMy P CH1 3T O/P1,0-10v

ITQ/P 1,4-20mA

REMOTE SETPOINT CH2g

PROCESS VARIABLE 2 CH3Q) 3T O/P 2, 0-10V
UNUSED

UNUSED 1Q HI ALARM LOOP 1

LOGP 2 RATIO ENABLE 24 o] LO ALARM LOOP 1

LOOP 2 TRACK ENABLE 3 O D 3 HARDWARE ALARM

LOOP 2 HOLD ENABLE 4 DIGITAL DIGITAL D 4  BATTERY LOW ALARM

UNUSED 54 INPUTS QUTPUTS bS5  uNuseD

REMOTE ENABLE 6 g p 6  umuseo

TRACK ENABLE 74 D 7 HI ALARM LOOP 2

HOLD ENABLE 8 G 6366 RS422 D 8  LOALARM LOOP 2

Program Listing
56 (Loop 1 of Ratio pair-Program name for L1 parameter)

REMOTE1 (Set up.remote setpoint register)

PVl {(Stack process variable)

PID1 (Stack PID output)

SETOP1 (Store PID output)

s7 {Loop 2 of Ratio pair-program name for LI parameter)
PV1 SP2 RATIO (Calculate Loop 2 setpoint using input 1}

PV3 {(Stack PV from input 3)

PID2 {Stack PID output)

MS2 MSCONT {Store PID output)

Susmary of Configuration Parameters

Parametsr Number
i1 121]31)4

e

I {L1 JL2 |BG Sw PB
HR [LR jAl jaV
HR LR Al jav
LR JAl JAv
HR JLR L ILL 1PV [SP JER ISL ISR S8 RL
HR JLR L JLL PV [SP JER |SL B

LD
LD

LUEEED
]

4t

Sh

8

Rat

atio RB 1S 1w ST JHR [LR |RS [RT |RB.
111 _JST [xP |71 |TD IFF JFB JOP [TS

POContrel 13T | 7 It ter s I o JFr fFe Top 17s

(Horual 1 113 JSY [HV|LY [HL JLL JAO JOP lOT
F
1
2

us |8 W% [ST [V JLV JrL Lt JA0 JoP JoT
15 ]ST 118 128 138 |00 [ES [5M
%157 |1B |28 |3 |00 JES [5M

Duplay &
Control be 9

Background Prograas
B7 Power up in previous mode, 0/C PVl Forced Manual after 3 secs.,
Clears Ratio Enable loop 2.

0/C PV2 undetected.
Sumcheck Error Forced Manual in loop 1 and loop 2.

res F.12



APPENDIX G FORTH LISTINGS

Section G.1 LIST OF 6366 APPLICATION WORDS

PV3 (Form Process variable 3)
AI3 AV GET (Get scaled channel 3 input)

PV2 (Form Process variable 2)
AI2 AV GET (Get scaled channel 2 input)

3

PV1 (Form Process variable 1)
AIl AV GET (Get scaled channel 1 input)

’

PV1.0C? (Stack input 1 open circuit flags)
ATl ST GET
#0006 AND

3

FLASH2 (Flash left bargraph if any alarms on SP block 2)
DC2 1B GET (Get current display data)
#FFFE AND (Clear flasher bit)
SP2 ST GET (Get alarm status on this block)
#O0FQ AND
IF (IF any alarms on this block THEN)

#0001 OR (Set flasher bit)

ENDIF -
DC2 1B SET (Set display register)

FLASHI (Flash left bargraph if any alarms on SP block 1)
DC1 1B GET (Get current display data)
#FFFE AND (Clear flasher bit)
SP1 ST GET (Get alarm status on this block)
#00F0O AND
1F (IF any alarms on this block THEN)

#0001 OR (Set flasher bit)

ENDIF
DC1 1B SET (Set display register)

H

ALARM2 (Use Digital Outputs 7 & 8 for SP block 2 alarms)

SP2 ST GET (Get alarms from status)

DUP (Save a copy)

#00AQ0 AND (Separate high alarm bits)

NOT (Negative logic for alarms)

DOl 7 SETDIG (Modify high alarm digital output bit 7)
#0050 AND (Separate low alarm bits)

NOT (Negative logic for alarms)

DO1 8 SETDIG (Modify low alarm digital output bit 8)

B63ss

R T S Y e DN T2 0
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APPENDIX ¢ FORTH LISTINGS
B3ss AEHDIXG

IIIIIIIlIIIlIllll.lIlIIIIlIIIIIlIIIIIIlIlIIllIlIlllllllllIIIIIIIIIIIIIIIII-IIIIIIIIIIII

: ALARM] (Use Digital Outputs 1 & 2 for SP block 1 alarms)
SP1 ST GET (Get alarms from status)
DUP (Save a copy)
#00A0 AND (Separate high alarm bits)
NOT (Negative logic for alarms)
DO1 1 SETDIG (Modify high alarm digital output bit 1)
#0050 AND (Separate low alarm bits)
NOT (Negative logic for alarms)
DO1 2 SETDIG (Modify low alarm digital output bit 2)

3

CLRXMSK (Clear the XOR mask)
#0000 DIl XM SET

.
b

DOMASK1

#003F DO1 WM SET (Assign DOl=Loop 1 High Alarm)
( DO2= " Low )
( DO3=Hardware ")
( DO4=Low battery " )
( DO5=NOT.Rem/Ratioc Auto)
( DO6=NOT. [Hold OR Man])
DOMASK2 (Set a Digital Output Mask)
#00CF DOl WM SET (Assign DOl=Loop 1 High Alarm)
( DO2= "  Low " )
( DO3=Hardware )
( DO4=Low battery * )
( DO7=Loop 2 High “ )
( DO8= " Y Low 58 )
TRACK1 (Set track value)
AI3 AT %GET (Get raw analogue input) )
MS1 OT ZSET (Set to track register in MS output block)
3
TRIMI (Form SP trim)
PV3 (Get trim value from input 3)
SP1 SB SET (Set SP bias register)
, .
REMOTE1 (Form Remote setpoint)
PV2 (Get scaled channel 2 input)
SP1 REMOTE (Store in RS register and reset ratio bit)
H
RATRIMI (Form ratio setting trim)
PV3 (Get trim value from input 3)
RB1 RT SET (Set RB ratio trim register)

iI"“SEj Iss 2/A; Aug 86 - G.2 - Part no: HA 076330 U003



APPENDIX G FORTH LISTINGS 63 eB

RATIOl (Form Ratio setpoint)

PV2 (Get scaled analogue value from input 2)
SP1 RATIO (Form ratio setpoint, store in RS register
and set ratio bit)
5
. SETES2 (Set Loop 2 Enable status)
DC2 ES SET

.
3

SETES1 (Set Loop 1 Enable status)

DC1 ES SET
SETMAN1 (Set Loop 1 into manual)
pcl ST GET (Stack current operating status)
#0008 AND (Do not alter sumcheck bit)
#2000 OR (Include manual status bit)
pCl ST SET (Set loop 1 into manual)
SET1MAN (Alternate technique to set loop 1 to manual)

BEGIN (Ensures output can be changed)
#0081 DC1 ES SET (Select manual, no hold, mo track)

pC1 ST GEI (Stack current operating status)
#F800 AND (Separate operating mode bits)
#2000 = (Check for manual mode)

UNTIL (LOOP until loop in manual)
3

MAN.LO (Set loop to manual and low output 1imit)

DC1 ST GET (IF in AUTO mode THEN)
#0040 AND
IF

SETMAN1 (Set loop into manual)

0 MS1 OP SET {Set to low output 1imit)
ENDIF  (ENDIF)

.
3

5.REM? (Return the Slave REMOTE status)
DCL ST GET (Separate the Slave Remote status flag)
#0010 AND (On return #0000=Remote, #0010=NOT.Remote)

»
2

M.HM? (Return the Master HOLD/MANUAL status)
pc2 ST GET (Separate the Master Hold/Manual flag)
#0020 AND {On return #0000=Hold/Manual, #0020=NOT.H01d/Manual)

.
3>

§,ENB (Update slave REMOTE Enable)

M. HAM? (Get Master Hold/Manual status)
#DFO0 OR (Include mask)
SETESL (Modify Slave Remote Enable)

Iss 2/A; Aug 86 - G.3 - Part no: HA 076330 U003 'J‘!::isj



APPENDIX FORTH LISTINGS
63ss Zrmwixc

e —

M.ENB (Update Master TRACK status)

S.REM? (Find the slave Remote status)
IF (IF the slave is NOT in REMOTE THEN)
#BF40 (Master should be in Track)
ELSE (ELSE)
#BF0O0 (Master is not in Track)
ENDIF (ENDIF)
SETES2 (Modify Master Track status)

: RTL2.EN (Set ‘Ratio loop 2 enable flags)
DI1 DS GET (Assign DI2=Ratio Enable)
#000E AND { DI3=Track Enable)

( DI4=NOT.Hold Enable)
16 * (Shift data left 4 places)
PV1.0C?
IF (IF Open circuit on PVI THEN)
#00CO AND (Clear Ratio Enable)
ENDIF  (ENDIF) "
#1F00 OR (Mask other data)

SETES2 (Set Loop 2 enable flags)

.
b

ENABLE1 (Set Loop 1 enable flags)
DI1 DS GET (Get digital inputs)
#O0EO AND (Separate NOT.Hold, Track and Rem/Ratio enable)
#1F00 OR (Include mask in high byte)

SETES1 (Set Loop ! enable flags)

.
s

COM.SC? (Stack common sumcheck error flag)

GP1l ST GET (Get general purpose status)
#0100 AND (Separate common data base sumcheck error)
H
HWCHECK (Check the hardware status, update the hardware
hardware alarm output and forced manual status)
PV1.0C? #0002 AND (Stack Channel 1 open circuit for 3 secs flag)
COM.8C? (Stack common sumcheck flag)
OR

DUP NOT (Form flag for hardware alarm output)
DO1 3 SETDIG (Set/clear hardware alarm output)

IF (IF open circuit OR sumcheck error THEN)
#F708 (Stack value to set forced manual in DC1.ES)
ELSE (ELSE)

#¥700 (Stack value to clear forced manual in DC1.ES)
ENDIF (ENDIF)
SETES1 (Set/clear forced manual flag on loop 1)
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HWLOCHK (Check the hardware status. This word is similar to

.
b

PE

HWCHECK, but sets MS1.0P to low limit if any faults)

PV1.0C? #0002 AND (Stack Channel 1 open circuit for 3 secs flag)
COM.SC? (Stack common sumcheck flag)
OR

DUP NOT (Form flag for hardware alarm output)
DO1 3 SETDIG (Set/clear hardware alarm output)

IF (IF open circuit OR sumcheck error THEN)
MAN.LO (IF Auto THEN set loop 1 to Man & Low limit ENDIF)
#F708 (Stack value to set forced manual in DC1l.ES)

ELSE (ELSE)

#F700 (Stack value to clear forced manual in DC1.ES)
ENDIF (ENDIF)
SETES1 (Set/clear forced manual flag on loop 1)

: HWCHKL2 (Monitor the common sumcheck bit and update

.
>

the forced manual status on loop 2)

COM.SC? (Stack common sumcheck flag)
IF (IF Sumcheck error THEN)

#¥708 (Stack value to set forced manual in DC2.ES)
ELSE (ELSE)

#F700 (Stack value to clear forced manual in DC2.ES)
ENDIF (ENDIF)
SETES2 (Set/clear forced manual flag on loop 2)

BATTEST (Check battery) -

.
b

DIGOP!1

PID2

PIDI

GP1 ST GET (Get battery low bit)

#0800 AND

NOT (Inverse logic on digital output)

DOl 4 SETDIG (Set battery status in digital outputs)

(Set digital outputs with loop status)
DC1 ST GET (Get status)
#0030 AND (Separate NOT.Hold+Manual and NOT.Rem/Ratio)
#CFO0 OR (Include mask in high byte)
DOl DS SET (Set digital outputs)

(Loop 2 PID calculation)
(Enter with PV on stack-—Return with OP on stack)
MS2 AO Z%GET (Find current output)
3T2 FB SET (Feed value back to PID block 2 for desaturation)
3T2 PID (Calculate PID output leave OP value on stack)

(Loop 1 PID calculation)
(Enter with PV on stack~-Return with OP on stack)
MS1 AO %GET (Find current output)
3T1 FB SET (Feed value back to PID 1 block for desaturation)
3T1 PID (Calculate PID output leave OP value on stack)
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ERIOUT (Retransmit SP1.ER on Analogue Output Block 1)
SP1 ER 7GET

8 * (Amplify the signal)
50 + (Add in 50% offset)
A0l AQ 7SET (Re transmit the Error signal)

SP10OUT (Retransmit SP1.SP on Analogue Output Block 1)
SP1 SP ZGET
AO1 AO Z%SET (Retransmit the Setpoint value)

PV20UT (Retransmit PV2 on Analogue Output Block 1)
SP2 PV 7GET
A0l AO 7SET (Retransmit the PV)
5
PE
: PV1OUT (Retransmit PV1 on channel 2 output)
#3FCO SETES2 {Set into track)
SP1 PV ZGET
MS2 OT ZSET (Force channel 2 output to track PV)

SETOP1 (Set Channel 1 control output)
PV1.0C? (Get open circuit flags)
IF (IF Open circuit flag set THEN)
DROP (Discard output due to dubious PV value)
ELSE (ELSE)
MS1 MSCONT (Store loop 1 requlred output)
ENDIF  (ENDIF)

FLOWTOT (Totalise value on top of stack and transmit a
pulse on Dig O/P 7 whenever FT is incremented)
0 DO1 7 SETDIG (Reset Dig O/P 7 to zero)
TB1 TOTAL (Totalise entry data)
DO1 7 SETDIG (Use return flag to modify Dig O/P 7)

LRl
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Section G.2 LIST OF TIME-SCHEDULED PROGRAMS

: S0 (Standard controller configuratién)
TRACK1 (Set up track register)
TRIM1 (Set up trim register)
REMOTE1 (Set up remote setpoint register)
PV1 (Stack process variable)
PID1 (Stack PID output)
SETOP1 (Store PID output)

S1 (Ratio controller configuration)
TRACK1 (Set up track register)
RATRIM! (Set up ratio setting trim register)
RATIOl (Calculate setpoint from ratio PV)
PVl (Stack process variable)
PID1 (Stack PID ocutput)
SETOP1 (Store PID output)

S2 {(Simple PID loop 1)
PVl
PID1
SETOP1
>
S3 (Simple PID loop 2)
PV2
PID2
MS2 MSCONT
S4 (Slave PID control program name for HHT L1 parameter)
S.ENB (Update the Slave REMOTE status)
MS2 A0 %GET (Get the Master loop control output)

" SP1 %REMOTE (and set into the Remote Setpoint register “SR7)
PVl (Get Channel 1 Analogue input for the “PV7)
PID1 (Calculate and set the 3T control output)

SETOP1
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S5

(Master PID control program name for HHT L2 parameter)
M.ENB (Update the Master TRACK status)
SP1 PV ZGET (Get slave PV)
MS2 OT %SET (Set masters output track register)
PV2 (Get channel 2 analogue input)

PID2 (Calculate and set the 3T control output)
MS2 MSCONT (Transfer to MS2.0P if loop is in Auto)
5
Sé (Loop 1 of Ratio pair-Program name for L1 parameter)
REMOTE]l (Set up remote setpoint register)
PV1 (Stack process variable)
PIDI1 (Stack PID output)
SETOP1 (Store PID output)
S7 (Loop 2 of Ratio pair-Program name for L2 parameter)
PV1 SP2 RATIO (Calculate Loop 2 setpoint using input 1)
PV3 (Stack PV from input 3)
PID2 (Stack PID output)
MS2 MSCONT (Store PID output)
H
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Section G.3 LIST OF BACKGROUND PROGRAMS

: BO (Background program)
BEGIN (Infinite loop)

ENABLE1 (Enable loop 1 states)

HWCHECK (Check hardware status)

BATTEST

DIGOP1 (Set status digital outputs)

ALARM1 (Set alarm digital outputs)

FLASHI1 (Flash left bar if any alarms)
DOMASK1 (Set WM mask)

CLRXMSK (Clear XM mask)

PV10UT (Retransmit PV on Manual Station 2)
SP10UT (Retransmit SP on Analogue Output 1)

REPEAT (Back to start of loop)

Bl (Program to intialise in Man with Low Output)
SETIMAN (Set loop 1 into Manual)
0 MS1 OP SET {(Set to Low Output)

BO (Share BO background program)
B2 (Background program)

BEGIN (Infinite loop)
ENABLE1 (Enable loop 1 states)
HWLOCHK (Check hardware status & select LO on errors)
BATTEST -
DIGOP1 (Set status digital outputs)
ALARM1 (Set alarm digital outputs)
FLASH1 (Flash left bar if any alarms)
DOMASK1 (Set WM mask)
CLRXMSK (Clear XM mask)
PV10UT (Retransmit PV on Manual Station 2)
SP10OUT (Retransmit SP on Analogue Output 1)

REPEAT (Back to start of loop)

B3 (Program to intialise in Man with Low Output)
SETIMAN (Set loop 1 into Manual)
0 MS1 OP SET (Set to Low Output)
B2 (Share B2 background program)

B5 (Simple Background Program to enable both loops)
BEGIN (Infinite loop)
#1F80 SETES1 (Remove Track Hold & Remote Enable on Loop 1)
#1F80 SETES2 (" n " " " n " n 2)
REPEAT (Back to start of loop)
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: B6 (Background program)
BEGIN (BEGIN infinite loop)

#3F80 SETES1 (Clear Hold & Track Enables on slave loop 1)
#5F80 SETES2 (Clear Hold & Remote Enables on Master loop 2)
DOMASK2 (Update the Digital Output Mask)
HWCHECK (Monitor Hardware, update Dig O/P 3 & loop 1 status)
HWCHKL2 ( " " " loop 2 status)
BATTEST (Monitor battery and update Dig O/P 4)
FLASH1 (Flash Loop 1 PV bar if any alarms on SP block 1)
FIASHZ ( " n 2 " 1" 1" 1" 1t " " it 2)
ALARM] (Modify Dig O/P 1 & 2 if any alarms on SP block 1)
ALARMZ ( " " " 7 & 8 1 n " " " " 2)
PV20UT (Retransmit Master PV on AOl)

REPEAT (LOOP back to start)

B7 (Background program for Ratio Pair)
BEGIN (Infinite loop)
ENABLE1 (Enable loop 1 states)
RTL2.EN (Enable loop 2 states)
HWCHECK (Monitor Hardware, update Dig O/P 3 & loop 1l status)
HWCHKL2 ( " " " loop 2 status)
BATTEST
ALARM1 (Set alarm digital outputs)
ALARM?
FLASH1 (Flash left bar if any alarms)
FLASH2
DOMASK2 (Set WM mask)
CLRXMSK (Clear XM mask)

REPEAT (Back to start of loop)
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