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This document describes the steps needed to replace a Regent processor chassis with a Trusted
processor chassis. This replaces the Regent processor and communications modules and providing a
future path to expansion of the Trusted system side. It assumes a knowledge of Trusted application
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1. Hardware

The migration principles are identical for Regent (panel mount) and Regent +Plus (rack mount)
because the internal circuitry is the same, as is the software. In this document, the term ‘Regent’ is
used for both variants.

The Regent processor chassis with processor and communications modules is replaced by a Trusted
processor chassis with communications modules. The T8160 TMR Interface module (otherwise known
as the Regent interface module, or RIM) bridges the ftriplicated Regent Safetybus into the Trusted
Inter-Module Bus (IMB). The T8160 has a choice of two companion slot cables TC-320-01 and TC-
321-01. TC-320-01 ends in three connectors that fit the Regent chassis sockets. TC-321-01 ends in
three connectors that fit the existing Safetybus cables. This allows a choice of running new cables to
the first expander chassis or using the extra length of the existing cables.

The Trusted processor chassis is 6U high but also needs a 2U T8270 fan tray mounted above it. It
should not be located directly above bulk power supplies or other significant sources of heat, as air is
drawn from underneath the chassis.

A Trusted system requires one T8110B processor module (which contains three identical processors).
The chassis also has a companion processor slot to allow faulty processors to be replaced. For a
Trusted-Regent hybrid, one T8160 TMR interface module is required, and this is also fitted in a
companion slot, taking two of the eight single width slots. To replace the three Regent communications
modules, two Trusted T8151B communication interface modules are adequate. These each contain
four high speed serial ports and also two Ethernet ports. They support Modbus (master and slave) and
native Trusted peer networks, but will not support Regent Peer to Peer networks or the Regent
Guarded Peer link. Modbus Master requires a T8122 or T8123 Processor interface adapter.
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1.1. Parts List

T8100 1off Processor Chassis

T8270 1off Fan Tray

T8110B 1off Processor module (recommended spares holding of 1)

T8160 1off TMR Interface (recommended spares holding of 1)

T8151B 20ff Communications Interface

Optional T812x 1off Processor Interface Adaptor (T8120,1,2,3 as appropriate for IRIG and Modbus
Master licenses; see PD-T812X)

T8153 20ff Communications Interface Adapter for serial and Ethernet connection

TC-320-01 1off Interface cable to plug into first Regent expander chassis OR:
TC-321-01 1off Interface cable to chain to existing cables

Recommended power supply for Trusted:

T8240 1off Power shelf for three Power Packs

T8231 2off 750W 24Vdc Power Pack

MCBs On AC (6A) and DC sides (20A)

Recommended replacement for Regent system power supplies is required (see PD-T8200 for options):
T8200 1off Power supply chassis (or T8201) (room for 6 modules)

T8220 3off Power supply module 15V (3off per 4 Regent chassis)

T8294 1off Supply adaptor board (10off per 4 Regent chassis)
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2. Electrical

The chassis and its modules are powered from a dual 24Vdc (nominal) supply, each supply providing
at least 250W through 20A MCBs.

If the Regent system power supplies are to be replaced, the T8200 range is recommended. These
have 250W units in sets of three to match the Regent power needs. Regent chassis require extra
diagnostic signals to start the system once the supply has settled and to warn it of impending loss of
power, and the T8200 range provides these signals. An interface board T8294 is available to provide
connections to four Regent chassis, including the diagnostic signals.

In the example shown in Figure 2, the Trusted chassis is powered by T8240 power shelves containing
T8231 supplies, which also replace existing bulk supplies powering the general 24V requirements in
the system and field.

2.1. Communications

The T8160 connects to the nearest Regent chassis using a TC-320-01 cable as shown in Figure 1. It
can also be connected to the end of the original Safetybus cables to the processor chassis using a TC-
321-01 cable. This has connectors to match the existing cables. The existing chain of safetybus cables
is used to communicate with the remaining chassis.

Figure 1 Safetybus Wiring Example
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Figure 2 Example Power Supply Overview

AN-T80017

Issue 2 June 08



Trusted™ ICs triplex

AN-T80017 Regent to Trusted Migration A Rockwell Automation Company

3. Installation

Both the Regent and Trusted are 3-2-0 degradation systems. When fully healthy, all three slices are
working (3). On one fault, the remaining two slices can continue operating as long as they agree (2).
On a fault in one of the two remaining slices, the system shuts down (0).

This provides higher integrity than 3-2-1-0 since at least two system slices must be operational for the
system to be operational, allowing instant and robust diagnostics through voted comparison. However,
since each system requires two of the three slices to operate, an online changeover is not possible and
the changeover must be made with the system in shutdown.

The new Trusted chassis may be fitted in place of an existing rack-mounted Regent+Plus processor
chassis if time is available for physical installation, or it may be fitted in spare space nearby whilst the
existing system is operating. The standard TC-321-01 cable is 4 metres long, but the existing Regent
Safetybus cables to the Regent processor chassis may also have slack inside trunking, or it may be
possible to route them differently to gain length.

Power the Regent I/O chassis first and allow them to start. Then power the Trusted processor chassis
with the Safetybus connected. If the Trusted application and system.INI are correct, the application will
start and the application can be commissioned.

Issue 2 June 08 AN-T80017 6



Trusted™ ICs triplex

AN-T80017 Regent to Trusted Migration A Rockwell Automation Company

4. Application

There is no automated tool for application conversion from Regent to Trusted, and the applications are
very different. However, it is possible to copy the functionality with the resulting programs looking
similar to the original programs. Use the following steps to ease the process.

In this section, ‘Winterpret’ is used as the name of the Regent application tool. Its predecessor was
PDS, which is still in use on the older Regent systems. The presentation is different but the core
functionality is similar.

A copy of Winterpret (or PDS) will be necessary to read the Regent configuration. This does not need
to be the same issue as used before, but must be loaded with the same extra packages.

4.1. System Configuration

The System.INI file for a Trusted-Regent hybrid is very simple. Insert a T8160 TMR Interface into the
chassis, and insert another T8160 in its companion slot to the right. This allows the system to black-
start with the T8160 in either slot. By convention, slots 1 and 2 are used.

Insert T8151 communications interfaces into the chassis. By convention, slots 7 and 8 are used.

This leaves four slots spare for Trusted 1/O modules and interfaces to future Trusted expansion 1/O
chassis, which will have a much smaller panel space than the corresponding Regent I/O equivalent.

Configure the communications interface parameters. Replicate the serial port settings from Regent
(baud rate, bits and parity). For Modbus slaves, enable slaves on the ports as appropriate. For Modbus
Master, create a Modbus Master and define its slaves and messages as in the Regent application. For
further information, refer to product description PD-T8151B.

4.2. Toolset I/0O Connection Table

The first step is to build the 1/0 connection table. Add definitions for modules in the Trusted chassis
first.

ttmrp  Trusted processor Only one definition required
ttmri_ii TMR Interface One ttmri_ii definition covers both module positions

There is no need to add definitions for the communications interfaces. If the TMR Interface was not
placed in the left-hand slot of the eight narrow slots in the Trusted processor chassis, correct the Slot
number on each of the two boards of the ttmri_ii definition.

Now add the definitions for each Regent I/O module. It is recommended to place these definitions in
the order that they appear in the chassis and slots, but the only real constraint is that 7491 multiplexer
modules must be defined before their multiplexer 1/0. Product description PD-T8160 describes each
definition. These definitions each provide connection boards for variables used in the application.

Each definition for a Regent module must be set up with the following parameters:

TICS_CHASSIS and _SLOT The chassis number (1) and the slot number (usually 1) of the
T8160 TMR Interface. (It helps here if the T8160 is in the default position, chassis 1 slot 1).
REGENT_CHASSIS and _SLOT The position of the Regent module; the first I/O chassis is
chassis 1.

There will be further parameters for the second and third module position in definitions applying to
multiple module sets.

Copy these parameters to the entry points on each board.
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Channel LEDs may be prevented from showing faults using the MONITOR_MASK as in Winterpret.
The digital input monitoring thresholds are also entered on board parameters, as are any other
parameters required in the Winterpret application.

4 .3. Declaration of variables

In Regent, the Modbus address map is automatically assigned to variables according to their position
in the list. This often means that spare variables must be declared to fill in gaps between address
blocks. In Trusted, each variable is assigned an address separately, and so spare variables are not
necessary.

PD-T8160 describes the connection points available on each I/O module definition. These may be
different to Regent. For example, digital inputs in Regent can be read individually using digital shared
control relays and also as a 16-bit word using shared registers. The definitions in Trusted will arrange
the data differently, including differences for definitions connecting to single, dual and triple module
sets and for open and packed data.

4.4. Replacement of Scale function blocks

Winterpret applications can have SCALE function blocks which convert input signals (as 0-4095) into
engineering units, including square root extraction if necessary. These may be replaced using
conversion tables in the Trusted analogue dictionary. The values and data available to the Regent
application will be in the same format and scaling in the Trusted application.

4.5. Replacement of Ladder function blocks

Winterpret has a fixed grid for its ladder logic with ten columns, the last of which must be a coil output.
The Trusted Toolset can handle ladder programs in two different editors. The Function Block Diagram
editor can program ladder logic using a switch on the toolbar. In this editor, ladder elements can be
placed anywhere on the screen and wired together; the left-hand inputs must be wired from a power
rail element. Essentially this is function block diagram programming using elements that look and act
like ladder logic elements.

There is also a ‘Quick LD’ editor, which allows creation and insertion of ladder elements and rungs,
automatically arranging branches in a fixed format. This may prove quicker to some programmers, but
it does not allow the flexibility of FBD ladder arrangement.

Trusted FBD ladder is executed according to the hierarchy of inputs; a block will not execute until its
inputs are ready. The program execution will therefore work its way from farthest inputs through to final
outputs.

Regent ladder executes down each column in turn for each rung. It is possible to create logic which
relies on this execution order for its operation. Therefore be aware that Trusted FBD ladder may
interpret the execution order differently to Winterpret ladder. The FBD editor has an option ‘Show
Execution Order’ which numbers function blocks and outputs in the order they are executed. Moving
logic on the screen may change this order but it is best practice to separate rungs to force the
execution order because in either language, the rungs are executed in order from top to bottom.

Regent function blocks are described in the Regent Software reference manual. The most common
complication is timers. Winterpret has one timer block with inputs for ‘time’ (increment the
accumulator) and ‘enable’ (allow incrementing when true or reset the count when false). Usually these
inputs are shorted together, so it acts as a delay-on timer like Trusted’s TON, but they may be
separate. If separate, the timer will be part of a latch to define other actions like TP. It has two outputs
which are the permanent inverse of each other; the upper output goes true on timeout.
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4.6. FLOAT function blocks

These are very similar to Trusted structured text programs, and were designed to handle floating point
arithmetic. Winterpret ladder programs can only handle integer arithmetic. These may be replicated as
structured text in Trusted.

4.7. MODBUS MASTER function blocks

These are replaced by the Modbus Master editor in the Trusted system configurator, for the
appropriate communications interface. The basic structure of declared slaves and assigned messages
is the same.

4.8. SOE function blocks

These created event lists from a list of shared control relays assigned for SOE collection. These
function blocks are replaced with SOE boards in the 1/0 connection table. Similarly, Process Historian
function blocks are replaced with PH boards in the 1/0 connection table.

4.9. PID function blocks

PID blocks are replaced with ipid function blocks inside FBD programs, from the T8019 Process
Control package. Refer to PD-T8019 for details on their operation.

4.10. Program Load

Regent allowed the I/O table and shared variables to be loaded as a foundation, with programs of
function blocks loaded and controlled individually on top. Trusted only has one application download
and relies on online updates for modifications.

The Trusted application will only run when all I/O module definitions match the system as discovered.
On failure, the message ‘cannot open board’ will be shown for each failed board, giving the table row
on which the definition is placed.

4.11. Diagnostics

A Trusted-Regent hybrid is essentially a Trusted system with unusual /O modules. The fault history is
replaced by entries in the processor event log (Is d). The fault table is replaced by diagnostic command
‘rio’. This provides tables of the configured and actual modules. It also provides tables of transient and
permanent faults in text form, replacing the yellow and red icons in the Winterpret fault table. To see
the command syntax, type ‘rio’.

The clock in Regent may be set in a pop-up window; the nearest equivalent in Trusted are the
diagnostic commands ‘fps q’ to display the clock and ‘fps d ...” to set the clock.

4.12. System variables

Regent has fixed tables of system diagnostic data which do not exist in Trusted. Equivalent Trusted
information can usually be found in the diagnostic boards on each module definition in the I/O
connection table.
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5. Application Examples

= WINTERPRET - [I/O Configuration Editor, Vers. 0074]

0} Ele Edt Search Options Window Help - = x|
1 ] ] i i 1 1 i
-
# 73481 16-PT 24V DC Monitored Guarded Output T3401 T3401 =
| DI 16 DI 16
| Module and Point Information :
~ TR P s . Daone
DO10_01 = 24V DC OUTPUT MODULE T3401 T3401
1 [A_7302 C DI 16 DI 16
| |A_7302JA C Cancel
. |a_73040 C  FRESH FEED PUMP
1 |A_730434 C  FRESH FEED PUMP Ei‘?é E?‘Eé
A_7307CACP_ [ MAIN FRACT. OVHD COND. AIR FIN MOTOR A-C | Edit... I
— |A_7307CACP_| [ MAIN FRACT. OVHD COND. AIR FIN MOTOR D-F
" |A_7307CACP_G C MAIN FRACT. OVHD COND. AIR FIN MOTOR G-I T3401 T3401
| |A_7307CACP_J € MAIN FRACT. OVHD COND. AIR FIN MOTOR J-L i DI 16 DI 16
| |A_7307CACP_M C  MAIN FRACT. OVHD COND. AIR FIN MOTOR ¥-O
- |A_7307CACP_P C  MAIN FRACT. OVHD COND. AIR FIN MOTOR P T3a01 T3401
1 |A_7320C_a C 7301-JT SURFACE COND. AIR FIN MOTOR A-C te bl 16 I 16
A_7320C_D [ 7301-JT SURFACE COND. AIR FIN MOTOR D-F
— |A_7320C_G [ 7301-JT SURFACE COND. AIR FIN MOTOR G-I
A_7320C_J c 7301-JT SURFACE COND. AIR FIN MOTOR J-L : T3401 T3401
1 |a_73200_M € 7301-JT SURFACE COND. AIR FIN MOTOR M-O DI 16 DI 18
| |a_73z0C_p C  7301-JT SURFACE COND. AIR FIN MOTOR P-R
H Module Info Initial Value: -1 Final Value: 0 i‘ weo e | weatBle

Monitored Guarded Output Module

T3481 T3481 T3481 T3481
MGO 16 MGO 16 MGO 16 MGO 16 M Name : M  Comm Protect
T3481 Empty Empty T3484 Description : [24V DC OUTPUT MODULE |
MGO 16 HGO 16 H
Initial Value : Final Value : D
T3481 Empty Empty T3464
MGO 16 MGO 16 M Fault Name : DO10_01_FLT
T3484 T3484 T3484 T3484 Description : [ |

MGO 16 MGO 16 MGO 16 MGO 16 .|

i Dual Mode  Assembly : Stot: [T ]

=

T3484 T3484 T3484 T3484
MGO 16 | MGO 16 | MGO 16 | MGO 16 | M

T3446 T3446 Empty Empty
DO 8 DO 8 H

Ready Slot 1 of ORit 10

Figure 3 Regent I/O Module Configuration

Regent I/O configuration allows names to be applied to each 1/O point and fault point which do not
appear in the shared variables (the equivalent of the Trusted dictionary). It also allows the naming of
16-bit registers to carry all I/O points or faults in one tag, as shown above. The I/O operation is
configured in the table (thresholds, redundant modules etc.).
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In Trusted, all variables must be named in the dictionary and then connected to the appropriate data
point on the board definition. The OEM parameters are used to specify the 1/0O operational parameters.
The board definitions also handle some of the voting required, e.g. there is only one DO board below
for both modules but two fault boards.

EC1131 TOOLSET - SRC 0 connection EC1131 TOOLSET - SRC

EC1131 TOOLSET - SRC

el s [

nnnaﬁnnnnaﬁu ﬂﬂaagﬂﬂaﬂﬂaﬂﬂaaﬂ 5
nnnaﬁnnnnaﬁ ﬂﬂﬂaagﬂﬂaﬂﬂaﬂﬂaaﬂ 5

Figure 4 Trusted I/0O Module Configuration
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The Regent multiplexer module is a special case. This has multiple sub-windows for each multiplexer
slave input or output board. Each multiplexed point can be given a name.

I'Z WINTERPRET - [I/O Configuration Editor, Vers. 0074]

2 2

(Processor

Processor 1 of

ID Number :

Descriptior Multiplexed Input Unit u

Multiplexe:

. ]

Description :

(173491 12x64 Matrix Interface Module n
Baud Rate : Daone

Cancel | [!

. — ance H
] [

g?gRDl Multiplexed 1/O Unit Processors Lol | YT

(Processor
(Processor
(Processor
(Processor
({Processor
L (Processor
(Processor
(Processor

_ =] x|
-
1 T3401 T3401 T3401 J
3 DI 1% DI 1% DI 1%
T3401 T3401 T3401
DI 1% DI 1% DI 1%
T3401
16 DI 14
Done
401 T3i401
Cancel 16 DI 1%

IHNEUT EXTENSION 1

Done

il

Input Points
{Point not defined) Cancel
Ta4a1 Tad4t 10572001 BYPASS KEYSWITCH FOR FSLL-73002
HGO 16 | MGO 10573002 BEYPASS KEYSWITCH FOR FSLL-73008
igg;gggi Matrix Input Point E ik
T3481 T34!  Mux Unit1
weo 16 | oo I0S73005
IOS73006  Name : nsert
10573007
yeo kel | Emety Enpts |10 Description : [FYFASS KEVSWITCH FOR FSLL-73002 | letete
10573010
10573011
MES‘IS%E‘ Empty Empts IOS73012 OK Cancel Copy
10573013 F
10573014 S e —
T3484 T3484 T348¢ . Clear
GO 16 | MGO 16 | HGo 1 Point1 of 64
T3484 T3484 T3484 T3484 T3484 T3484 Ta484 Ta484 T3484 T3484
MGO 16 | MGO 16 | HGO 16 | MGO 16 | MGO 16 | MGO 16 | MGO 16 | HGO 16 | HGO 16 | HGD 16
T3d4e T3d4e Enpty Enpty T3491 T3491 T3491 Enpty Enpty
oo 8 oo 8 MUE I-0 | MUX I-0 | MUX I-0
Ready Slots of Unit 16

Figure 5 Regent Multiplexer Configuration
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The Trusted implementation for multiplexed 1/O is to use many separate 1/O definitions. The Regent
7491 module should be declared before the 1/O boards. Again, OEM parameters are used to define the
board addresses.

EC1131 TOOLSET - SRC - /O connection

2zl ooklIElao | B

EokliEooklEos

!.
!.
[187]
!.
H.
150]
!.
[181]
!.
152]
!.
[183]
[ 154]
!.
| 185]
H.

BRI EEEEEEE EIEE e el e e s
cEecooococeEcoooccREeLEE B~ :

0EoEEDEOEDEESEDE DR

Figure 6 Trusted Multiplexer Configuration
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Regent variables can be declared in the Shared Variables lists as Control Relays (Booleans), Registers
(integers) and Floating Point Registers (reals). Variables can also be declared in the 1/0 connection
table as the name of I/O data points, and even implicitly as local variables inside function blocks.

Trusted variables must all be declared in the dictionary lists and used in the 1/0 connection table and
programs.

Regent shared variables are addressed by their position in the list, e.g. the variables here are at
Modbus address 0600 onwards. Trusted variables may be allocated individual addresses or none at
all. Regent often requires spare variables to space out the addresses; these are not needed in Trusted.

% WINTERPRET - [Shared Variables, Vers. 0045]
% B", AND " C 0 o
_A". "_B". AND "_C* o [1] I
FSLL73012 *_A", "_B". AND "_C" 0 0
FSLL73106 *_A", "_B". AND "_C" ] 0 |
FSLL73109 ‘A", *_B". AND "_C* 0 0
FSLL73230 A", "_B". AND "_C" 0 0
FDSLL73207 *_AT, "_B". AND "_C" 0 0
FDSLL73185 RESULT OF *_A". "_B". AND "_C" 0 i
PSHH73083 RESULT OF *_A". "_B". &WD "_C" 1] 0
TSHH73007 RESULT OF * &* “ B" AND “ C" 0 i
TSHH73008
TSLL73165
TSLL73166 RESULT OF Fie Edt Tools Optons Help
TSHH73015 RESULT OF 7
TSHH73017 RESULT OF Lomo 0% @ 00e «xbd <&
TSHH73143 RESULT OF I .
TSLL73167
TSLL73168
FSLL73002 RESULT oF = SEU_9800_54 (tenal
TSHH73028C pEsyLT oF  LSHH75001C [output+]
TSHH730284 RESULT oF _PSLL10920 foutputs]
TSLL73029 RESULT oF EEARE] [output+]
FSL173239 RESULT OF  FSLL73011 [eutput-] { FOR FT73011
TSHH730288 RESULT OF  FSLLY3012 {outputs] 0000 FLOW LOW FOR FT73012
FSLL74008 RESULT OF FSLL73106 [output+] 0000 FLOW LOW FOR FT73108
%aa;:gg: %ﬂg g; FSLL73109 [outputs] 0000 FLOW LOW FOR FT73109
. - 3
rertoenna Teemr op  FSLL73Z30 {outputs] 0000 FLOW LOW FOR FT73220
FSLL75005 RESULT oF  PDSLL73207 loutput+] w000 PRESSURE LOW FOR PDT73207
PSHH75013 pESULT oF  PDSLLT385 {output+] 0000 PRESSURE LOW FOR POTT3185
PSHH75022 RESULT oF  PSHH73083 {output+] 0000 PRESSURE HIGH FOR PT73083
PSHH75029 RESULT oF NS_PT73083_A finput] 0000 OUT OF RANGE SIGNAL
TSHH?5002 RESULT OF NS_PT73083_B {input] 0000 OUT OF RANGE SIGHAL
Egﬁ;gggs ggg g}{ NS_PT73083_C finput] 0000 OUT OF RANGE SIGNAL
4 PT73083_H finteenal 0000
TSHHIB012 FESULT OF  ry73907 H P oon
LSRREDSD4 Speuir op  TSHH73007 foutput+] 0000 TEMPERATURE HIGH FOR TT73007
IS1180503 pEcOIT oF  NS_TT73007_A linput] 0000 OUT OF RANGE SIGNAL
FSLL98018 RESULT oF  NS_TT73007_B linput) 0000 OUT OF RANGE SIGNAL
PSHHI8052 RESULT oF NS_TT73007_C Tinput] 0900 OUT OF RANGE SIGNAL
TSHH98012 RESULT OF NS_TT73008_A {input] 0000 OUT OF RANGE SIGHAL
TSHH98035 RESULT OF NS _TT73008 B linput] 0000 OUT OF RANGE SIGHAL =
TSHHI8079 RESULT OF g TT73008 C linput] 0000 OUT OF RANGE SIGHAL
TSHH38082 EESULT OF  TeHH73008 {outputs] 0000 [TEMPERATURE HIGH FOR TT73008
FSLLI80&3 VOTED RESULT OF . ’ E LOW FOR TITHES
FERHI800% cHCR VOTED REULT oF | TSLL73165 output+] 0000 TEMPERATURE LOW 5
TSLL73166 [outputs] 0000 [TEMPERATURE LOW FOR TT73166
Ready Cantrol Relay 1 1773008_H (internal] 0000
TI73015 H finternal] 0000 -
FSLLT3008 (* FLOW LOW FOR FT73008 *)
l; loutput] [SOE] (false true}

Figure 7 Regent Shared Control Relays and the Trusted equivalent
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Winterpret shared registers and shared floating point registers are in separate lists. Trusted integers
and reals are all in the same list.

0001 MBA45002 SHV [C]
0002 MBA45003 SHV [C]
0003 MBA4SDO4 SHV [C]
0004 MBA4S005 SHY [C
0005  HBA45005 SHY [C
0006 MBA4S0O7 SHY [C
0007 MBA4S008 SHY [C
000E MBA4SO009 SHV [C
0009 MBA45010 SHV [C]
0010 MBA45011 SHV [C]
0011 MBA45012 SHY [C
0017 HBA45013 SHY [C
0012 MBA4SO14 SHY [C

0014 MBA4SOD1S SHV [C

2 g
REGISTER

REGISTER FOR BYPASS SVWITCH CONDITIO
REGISTER FOR BYPASS SVITCH O

IEC1131 TOOLSET - SRC - Global integers/reals
X File Edit Tools

Options

REGISTER FOR BYPASS SVITCH CONDITIO
REGISTER FOR EYPASS SWITCH CONDITIO

| & o e

Help

= %< [

=

EN=1

REGISTER FOR BVPASS SWITCH CONDITIO

REGISTER FOR BYPASS SWITCH CONDITIO

REGISTER FOR BYPASS SWITCH CONDITIO
o

Booleans W]Tmlumlmmlmmml

0015 MBALS016 S [C] REGISTER FOR BYPASS S NDITIO Attrib. Addr. Comment

%17 KBA4SOLE SV (6] RECISTER PoR EvpAes oviTcH coworrto| FTS73A06 SCALED VALUE FOR FTT3406

005 i@Midze oy |6} meercreR Fom oveacs cntton comorrio|IEEEULINCA] [internalreal] D000

G0s1 Kpasioas S 'c) mecioren mon svbazs cviich cominzo, FTT3ADT_M2 linternal,real]  [0000

0023 NBAMSOZ4 Siv (C] ecrorew so mvracs currch cowrrto PR 3ADT_A linternalreal] (0000

0: FR73401 B [internalreall |BOFE  |FINAL AIR/OXYGEN FLOW RATIO

S eme . e et o

Eié; 1508 ?:;;:gé SHFE [C]  HOLE OHYGEN FLOV RATE FR?:}ADE—A Umﬁmﬂllmﬂﬂ 000

2032 3510 FR73ADE_A SHFE [C]  ATR-OKYGEN FLOV RATIO FR73A06_B linternal,real] |BOFS FINAL AIRFOXYGEN FLOW RATIO

0024 MBA45014 [internalinteger]|AFD6  |MODBUS REGISTER 45014 o
003¢ MBA45015 linternalinteger]|AF07  |MODBUS REGISTER 45015

0036 MBA45016 [internalinteger]|AFDE  [MODBUS REGISTER 45016

aoi0 MBA45030 [internalinteger]|AFE6  |MODBUS REGISTER 45030 =
iz FT73401_1

N @0000 [internalreal
[0ic |

Fen

Feady Flosting Point Register 3 of 6

Figure 8 Analogue variables
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Winterpret allows multiple programs, each containing function blocks in different languages. Each
program may be loaded and controlled separately. Trusted applications have only one ‘program’
containing multiple ‘function blocks’ by comparison, though the descriptive terms are different.

= WINTERPRET

File Controller Definiions Tools Options Window Help

IEC1131 TOOLSET -

SRC - Programs
File Make Project Tools Debug Options Help

HEE|

ol ([l Bmenone ZXe mkson
A e Begin EDIETIET Unt 7300 Digial nput to Anaing Out for SOE
[ Project 'PA2 B Prgd Convert Bis to Register For Modbus Address
WE CCBCON 0004 CONTROLS ANNUNCIATORS & RELAYS FOR CCB & Prgl unit 8050 Analog logic
CCBOFF 0002 TURNS OFF UNUSED CCB LIGHTS BB prg2 Unit 8050 Digital input to Analog Out for SOE
GRAPHICS 0005 MOVES GRAFHICS INFO TO MODBUS D Prg3 unit 8050 ESD Logic
MODBUS 0003 MOVE SOE POINTS TO M.E. REGISTERS D Prg5 Unit 7400 Digital Input To Analog Out for SOE
OFMASK 0008 DETECTS OFEN LOAD CONDITION @D Prgb unit 7400 Analog Logic
SOE 0011 SEQUENCE OF EVENTS FOR REGENT FDS B Prg7 Unit T400 ESD Logic
TEST 0001 test sov using rkl4&15 SLOT9 CH8 &D Prg8 unit 8000 Analog Logic
U73_7500 0051 CONTROLS UNIT 7300 AND UNIT 7500 @ Prg9 Unit 8000 Digtal Input To Analog Out for SOE
U73_LCO2 0040 UNIT 7300 02 ENRICHMENT~LCO QUENCH LINE @D Prg10 Unt 3000 ESD Logic
U7400 0005 CONTROLS UNIT 7400 B Prg11 Un 5600 Analog Logic
usooo D001 CONTROLS UNIT 8000 B Prg12 unit 9800 Digital nput To Analog Out for SOE
08050 0010 CONTROLS UNIT 8050 -
IS UNIT 9800 B3 Prg13 un 9800 ESD Logic
D Prg15 unit 7500 Digital lnput to Analog out for SOE
B Prg18 unt 7500 Analog Logic
B Prg17 unt 7300 Analog Logic
B3 Prg19 una 7300 ESD Logic
B3 Prg20 unt 7500 ESD Logic
| Feady | Program 13 0f 13 B Prg21 unit 73- 021.C02 ESD Logic
B Prg16 unt UT3-LCO2 Digital Input to Analog SOE
D Prg22 uni 73-02/L.CO Analog Logic
= WINTERPRET !Em BB Prg23 u77500 Shutdown At CCB Console
File Edit Definitions Tools Options Window Help D Prg24 uni 7400 Shutdown At CCB Console
B Prg25 Unt UB00O Shutdown At CCB Console
ED Prg27 Unit 7400 Override At CCB Console
m B Prg28 unt 3000 Overide At CCB consle
VE CCRNN nANd  CONTRATS ANNTINCTATARS £ RFTAVS FAR CCR D Prg29 uni 5800 Override At CCB Console
BB Prg30 Detect Open Load Condition
. = OF BT OUT g Prug'lz Unit 9800 Shutdown At CCB Console
e Unit 737500 Unigue Lights and Relay O/P
0006 hd’dgr 2003 VOTING FOR DIGITAL B maﬂ Unit 8800 Unique _»gn: And Relay CY.'F'
gop SCALE?3 0015 Scaling SCALES ANALOGS TO ENGINE B2 Prg34 Unt 7400 Unaue Lights and Relay O/F
TEc A_TO_D 0018 Ladder CONVERTS ANALOGS TO TRIP & Prg35 0 Tum i
- FF_MATH 0010 Math CALCULATE AIR-02 FLOV RA N -
LOGIC 0017 Ladder SHUTDOWN CONTROL LOGIC F g BB SYSINFO T1R Disgnostic
B3 Prg36 Pack 16 Bits to Register for DCS - Sytem Faults
F.Blocks: unpacklb

ED Al_MID CALCULATE MD VALUE
B V2003 2 out of 2 voting
= AI_SC&LE Scale Analog Input To Engineering Units

Packl

6 Pack 18 Bits for Modbus Register

Prg14 (Function Block Diagram)

|Fhu‘y |Funcﬁ:nﬂindt1d5

Figure 9 Regent and Trusted programming hierarchy
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Regent ladder logic function blocks are on a fixed grid with 10 columns wide. Trusted FBD/LD
programs allow free design with user function blocks. These two programs are not identical in their

operation.

= WINTERPRET
Gle Edt Search Relay Coi Logic Math Options Window Help

& [ Ladder Function Block VOTE', Vers. 0006

PALLTADS A PELLTIAO3 A PSLLTIAO0Z B PALLT3A03

—i | i s 1w men | ——
PELLTIADS B [ PELIIADZ C | PSLLTIA03 C 1

L . L7 |

HETIR0Z_A HET3AOZ_A HET3R02 B

—t i} i} 11N
HETIA02_B HET3A02_C HS73R02_C

oMo supn wEpn

EPO0507 01 06 07 P06 07
| s wo | wspm

ET - SRC:PRG16 - FBO/LD Program
fe Edt Tools QOotions Help
D@ X0 HS xOd QQi &

TIVTIARZ

ZANTIALZ

ZEVTIARS

ZAVTIADY

PSLLTIAD3

PALLTIADI

whoadPe[*3+=af subtracton Bl
Fieady to Edit Fung
W2ood
ZEVTIAD2 A "
(ZEVTARLA )
ZEVTIAN2 B TOF sel
ZE\«'T!AE £ 3 i) N
S — E oo -
( 3 } gl
Vool
TEVTIATE A .
ZEVTIADS B e TOF sel
ZEVTIADS L sy T = se.
i} er o T ——
( E] }
V200l
FELLTIAN A ] ) }
PSLLT3A03 B TOF sel
PSLLT3A03 C -1 il ses
m 4‘;? -vL [] n1
L 3 I}
Wiood
 WETIAE A -
HETIAN2 B TOF sel
WETIANZ C s oot ~ sz,
i M 3 -
( 3 } g gl

HETIANE

{ HATIAN2

.z

o

Figure 10 Ladder Logic and FBD Programs
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AN-T80017 Regent to Trusted Migration

Regent is capable of floating point arithmetic in separate Math function blocks, using a structured text
language similar to Trusted ST. In this case, FBD has been used as its replacement.

= WINTERPRET
Gile Edit Search Window Help

= Projects HEH
& [] Project PA2' _|o| x|

WE CCRTMN nnNnNae  CONTRNTS ANNTINCTATARS & RETAVS FNR MR
oct =l
GRi
FT
MOL & ILINE_NUM=0

vC
OP} - ERROR_CODE=0
sor SC

TES A- 'MOLE AIR FLOW RATE
u7: B8 FT73401_M1=A1S_SP03.,28 84

U7. .MOLE 02 FLOW RATE
g FT73A01_M2=(FTS73A01/1000)/32.0

UB(  'AIR/02 FLOW RATIO
U3t FR73A01_A=((FT73A01_M2+(0.21#FT73A01_M1))/(FT73A01_M1+FT73A01_N2))#»100

:CONVERT FLOATING POINT TO INTEGER
FR73A01_B=FR73A01_A#10

MOLE AIR FLOW RATE
FT73406_M1=FTS73A407-28 84

‘MOLE 02 FLOW RATE
FT73A06_M2=(FTS73A06-1000)/32.0

‘AIR/02 FLOW RATIO
FR73A06_A= ( (FT73A06_M2+(0.21%FT73A06_M1) )~ (FT73A06_M1+FT73A06_N2))»100

:CONVERT FLOATING POINT TO INTEGER
FR73A06_B=FR73A06_A%10

1G22 - FBDVLD Program

Fie Edt Toos Optons heb
Dl X2 H® <xBd Qi 8

w ho=gdWe 2335 8l subtraction -1
CALCULATE AR/O2 FLOW RATIO FOR FTT3A01 .
4 I
L
FTS73A08 -
== N { g )
L
FIST3AD1 i !
1000.0 M -1 N1
%20 be o (—FmmE ) |
Ready to Edit _
N :
0.1
e )
i .. !—
— — : ()
E— (s )
F— . (AR )
T13 I er
sel
A -
—— o ()
| Fa
lpos2ssee |
Figure 11 Floating Point Maths
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Regent has scaling functions as a separate function block language. These may be implemented with
conversion tables or with programming in ST, or using FBD as implemented here.

Scaling Entry H
Destination: FTS73406
High Valug: [12500

Source :

Low Yalue: D

Operation
* Scale

Conversion

" Unscale

High High Alarm: [ ]

Low Alarmyg [P
Zs& IEC1131 TOOLSET - SRC:PRG22 - FBDVLD Program

High Alarm: High Limit:

Gie Edt Tools Optons Help
bl X0 H® «Bd4 Qi &)

Low Low .

+ Linear ¢ Square Foot

High High Limit: ||
L1

1

w| hegd¥g 2233 0f

subtraction

—
FITAA  F———hw

FTT3ADE B ——————————hw

= X

gt

ADE_C F iy

ASCALE

FT73A06 —
0 UL
12500

UM Eng

FTST3ADE

Figure 12 Scaling functions
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Regent has a separate function block language for defining points to be collected by Sequence of
Events. In Trusted, the evented points may be configured as outputs and wired to SOE boards (there is
no native SOE on Regent I/O modules when in a hybrid system).

I'= WINTERPRET

File Edit Search Options

Window

Help

Program 'SOE’, Vers. 0011

FSLL73008
FSLL73011
FSLL73012
FSLL7310¢6
FSLL73109
FSLL73220
PDSLL73207
PDSLL73185
PSHH7 3082

TSHH73008
TSLL73165
TSLL7 3166
TSHH73015
TSHH73017
TSHH731432
TSLL73167
TSLL73168
FSLL73002
TSHH73028C
TSHH730284
TSLL73029
FSLL73239
TSHH73028B
FSLL74008
FSLL74009
TSHH74004
FSLL7E5002
FSLL75005%
PSHH75013
PSHH7E022
PSHH7E029
TSHHE75002
TSHH7E005%
TSHHI2004
TSHHI&012
ASLE0502
LSHHA0504
LSLLa0s03
PSHH98052
TSHH98012
TSHH98035

Ready

VOTED
UOTED

VOTED
WOTED
VOTED
VOTED
WOTED
VOTED
VOTED
VOTED
VOTED
VOTED
VOTED
WOTED
VOTED
VOTED
WOTED
VOTED
VOTED
WOTED
VOTED
VOTED
WOTED
VOTED
VOTED
VOTED
WOTED
VOTED
VOTED
WOTED
VOTED
VOTED
VOTED

RESULT
RESULT
RESULT
RESULT
RESULT
RESULT
RESULT
RESULT
RESULT

RESULT
RESULT
RESULT
RESULT
RESULT
RESULT
RESULT
RESULT
RESULT
RESULT
RESULT
RESULT
RESULT
RESULT
RESULT
RESULT
RESULT
RESULT
RESULT
RESULT
RESULT
RESULT
RESULT
RESULT
RESULT
RESULT
RESULT
RESULT
RESULT
RESULT
RESULT
RESULT

=
=
=

==
=
=

iR R
=
=
Lw)
N
nonoonaonnann

":El": AND ":C"

|
B e e e e B e e B e e B B e e B e

-~ = IEC1131 TOOLSET - SRC - /O connection BEE
"_h", ' He Edt Tods Optons Hebp
- Q@ PBRe ¢8 FR &
' (& Outputs  ~ e ~| (2] © FSLL73008 (* FLOWLOW FOR FT73008 9 e
" 204 (=) o FSLL73011 (* FLOW LOW FORFT73011 %)
—&". " [z5) m m7491 (] o FSLL73012 (* FLOW LOW FORFT73012%)
Ty’ o [ e Status ne (37 o FSLL73106 (* FLOW LOW FOR FT73106 *)
T . m m7491_i o FSLL73109 (* FLOW LOW FORFT73109 %)
- [ = Inputs ne | FSLL73230 (* FLOW LOW FOR FT73230 *)
AT, m m7491_i © FSLL73239 (* FLOW LOW FOR FT73239 %)
" [£] = Inputs ne o PDSLL73185 (" PRESSURE LOW FOR PDT73185 *)
et m m7491 i & PDSLL73207 (* PRESSURE LOW FOR PDT73207 %)
. [-] == Inputs ne  [22) o PSHH73083 (* PRESSURE HIGH FOR PT73083 )
- - [) © PSLL73R01 (* PRESSURE LOW FOR PT73R01 %)
O m m7491 & PSLL73R01A (* SIGNAL FOR PT73R01 GREATER THAN 30 AND LOWE
' [ = Status ne [ o PSLL73R02 (* PRESSURE LOW FOR PT73R02*)
m m7491_i & PSLL73R02A (* SIGNAL FOR PT73R02 GREATER THAN 30 AND LOWE
Line1o  [J = Inputs ne [2] o TSHH73007 (* TEMPERATURE HIGH FOR TT73007 %)
mm7481 o o TSHH73008 (* TEMPERATURE HIGH FOR TT73008 %)
[1] = Outputs e o TSHH73015 (* TEMPERATURE HIGH FOR TT73015 %)
213 (E1) © TSHH73017 (* TEMPERATURE HIGH FOR TT73017 %)
[21¢]) = soe ne ‘o TSHH73028A (* TEMPERATURE HIGH FOR TT730284 %)
[215] 2 soe ne  [53) o TSHH73028B (* TEMPERATURE HIGH FOR TT730288 *)
= soe ne o TSHH73028C (* TEMPERATURE HIGH FOR TTT3026C *)
BER = soe ne  [E5) o TSHH73143 (* TEMPERATURE HIGH FOR TT73143 %)
£ soe ne @/ TSLL73029 (* TEMP. LOW FOR TT73028A.TT730288 AND TT73028C *)
 TSLL73165 (* TEMPERATURE LOW FOR TT73185 *)
| TSLL73166 (* TEMPERATURE LOW FOR TT73166 %)
 TSLL73167 (* TEMPERATURE LOW FOR TT73167 )
J o TSLL73168 (* TEMPERATURE LOW FOR TT73168 %)
[&1] 21
+| [(£2] & FSLL75003 (* FLOW LOW FOR FT75003 *) |

Figure 13 Sequence of Events
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Communication settings are very different, by definition of the different architecture. Regent can have
six ports which may be for diagnostics (COMM), text output (ASCII), Modbus slave or master or
Regent Peer network. Trusted does not need allocation of a diagnostic port, and does not implement
text output or Regent peer network. In this case, the ports are essentially unused.

Port Settings :

000 COMM 9600  1+840
000 HONE
000 HONE
000 HONWE
000 HONWE
000 HONE

1
2
3
4
5
3

Source

T8151 Trusted Communications Interface Module Parameters

© Get From Disk ¢ Get From Regent T8151 Communications Interface
Ethemet Modbus
TCRAPD: T
IPAddess [0000 Configure Modbus Slave
Subnet Mack |295.255.255.0
TCPAP1:
IP Address [UDGD— .
SubnetMask [2952%5.2%50
Defaul Gateway
Paddess [
Mulicast
Configue Multicast
Serial Ports
Baud Data Bits Paity Stop Bits Line
cein1: 19200 »] [B =] [0ed <] [ =]  [e48Sidmm v
Seis2: 19200 =] [8 =] o ] [r =] [edeSlome +]
Seia3: 19200 =] [8 ~] [odd <] [i w]  [ed8Stame ]
Se«idd:lwzm LI |8 LI |Udd ﬂ |1 LI |rs485fdmx =]

Figure 14 Port Configuration
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