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How can | work on TesysT Custom
Logic ?

I- Type of publication

Typical application Level 2 use

Best know Method (BKM) Internal use

Troubleshooting guide Customer
lI- Product
- Product range : - Product family :

TesysT j LTMR j

lll- Introduction

This document describes you which is the right way to make a basic program in custom mode. We
show you the main step to build a program and download it into TesysT.
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IV- Description

ENVIRONMENT OF
CUSTOM LOGIC
MODE

First of all, you should configure TesysT in Custom Mode with the Menu “Settings/Motor and
Control”. In this menu, you select Custom Mode and choose your “Custom ID". The Custom ID is your
program number. This number should be absolutely between 256 and 511.

After, you access to Custom Logic Editor by the menu “Custom Logic” to create your program. You
have two sub-parts:

- Structured Text
- Function Blocks

™ LTM CONF - Default

File Edit Link  Settings Tools Wi

P HEBE S B8P

{."3 Teays T

h”:} Device Information Motor Operating Mode

r}j h’:ﬁ Settings I

] z i | Ph 5

- B3 Mator and Control Nominal Yoltage l4|]|] ¢'| Yolts ase Sequence A-B-C o

E,-j Thermal

B Current Phases (J1Phase  {%)3Phase
3- ) volkage STEP 1
i ) Power i

i ﬂ Caommunication and HMI
|:-1 () Custom Logic

() Structured Text

: ﬁ Function Blacks

Mominal Power i1.5 o kiloWatts Horsepower

Operating Mode | custon o Custom ID 256 A |

3 Wire Independent A
irect Transit |2 Wire Reverser =
3 Wire Reverser

2 Wire Two Step

3 Wire Two Step s
2 Wire Two Speed STEP 2

3 Wire Two Speed ] /
|Eh Vo

Transit Time

Rapid Cycle

STEP 3
Step 1 to Step 2 Ley

\

You can program in list format a complete application with Structured Text. In the directory of
PowerSuite you already have Structured Text files (see below Part 3 of the Technical Resolution) for pre-
defined operating mode like 2 wires Reverser, 3 wires Overload, 2 Wires 2 steps.........

The function blocks is used to program one part of an application or a basic program to make a logic

function between inputs and outputs. You cannot make or have a pre-defined Operating mode in function
blocks.
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PROGAMMING IN
FUNCTION
BLOCKS

® ToolBox

You can make a program with logic blocks :

&% Function Block Editor 2.0
Flle Edit Compile Yiew Tools About

Pre-defined function

Peoperties  Toolbox I B
d I . .
| Funiction Blocks A/| Write a value into a memory
Outputs «— area (bit or word format)
LIBRARY FOR { .{!-'_PE'FE _ — Read a'value from a memory
LOGIC BLOCK Computation - | area (bit or word format)
Loaic — = Mathematic operation
\ 'noT a' i%’ Logic operation
- Logic blocks
INVERSION OF AND BLOCK OR BLOCK
STATUS BIT AN
Fropesties Toolbox 1|

Cukputs -
"Inpui:s | 5 |
B !
Computation | s %_ Dt
Lagic - —

@ B

HOT AHD | OR

N
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- Function blocks

COUNTER BLOCK : You increase or decrease a TIMER BLOCK : Time base 100 ms/1s. The
value. This last data is compared to “Constant output “Timed” is seted up after the delay entered
value” entered. (Input “Time”)

Function Block Editor 2.0
Fil=  Edit Compile  View Tools About

Toolbox |

Funition Blocks.

N = b"”-
P = % I i }}[I
'\._.lg’ IR F TIMEREW o 1 b

Tirne Tirmed
£ s A
Enable Timing

i Enable Timing

| CONSTANT VALUE |

SET/RESET BLOCK / MULTIPLEXER BLOCK : the status of the input
A/B (“0” or “1") defines if Out = B or Out = A. Out,
A and B are word format.

Note : all blocks with “NV” (Non Volatile) marking have their status stored even if you power down. Blocks

without “NV” marking are initialized on each TesysT power up (excepted LTMR blocks which also stores
their status).

- Computation blocks

COMPARE BLOCK SUBSTRACTION BLOCK MULTIPLICATION BLOCK
ADDITION BLOCK DIVISION BLOCK

& Function Block Editor 2.0
File Edit Compile View Tools About

tizz  Toolbox X s x .
| Function Blacks wision | ubtract |FeE
I #ih) Zih) b Underflow
L Oubpuks
== =il Z(1
| Inputs
= Tt Y, E
| Computation = 3 L z

e ek
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- Input blocks

READING BLOCK TEMPORARY REGISTER :
You have word or bit format. You can set up a
Temporary Register Value between 0 and 69.

READING BLOCK NON VOLATILE REGISTER :
You have word or bit format. You can set up a
Non volatile Register Value between 0 and 31.

B Function Block Editor 2.0

File Edit Compile Wiew Tools About

q q
A A
— I N
25 Toolbox
| - f ﬁ""ﬁ‘rs’tér CFR11
Funiction Blocks o R
Qutputs ' i '
| Inputs ) all Read Read Read
Je 1 _fl_ﬁ_.’_ I 1 1 . Temporary . NonYolatile \_ Mon Yolatile )
N Tmp LTMR! IN Tmp MY c
1 agister  |T01Z ﬁ,e:‘.nsta.nt"':‘a‘j-4 nstant | P13
LTMR 0
Read @ 0 Cut 0 out
LTMR \
——— & J

/Y
READING BLOCK LTMR REGISTER :
You have word or bit format. The LTMR Register

Value matches to the TesysT mapping.

READING CONSTANT VALUE :
You have bit or word format.

- Output blocks

WRITING BLOCK TEMPORARY REGISTER :
You have word or bit format. You can set up a
Temporary Register Value between 0 and 69.

READING BLOCK LTMR REGISTER :
You have word or bit format. The LTMR Register
Value matches to the TesysT mapping.

Function Block Editor 2.0

File Edit Compile Wiew Tools Abouk

| €
A

I ' ==

T ¥

{al1] DH| KM \FB19

Function Blocks |

Oukpuks a |l o

| . 1 | T = Write

T T 15

Tmp NY LTMR Tmp LTMR | Ny Temporary y

ﬁ ister NFBZ23 \FB24

i}
Write

k Non Yolatile \. Mon Yolatile )

Y

/

READING BLOCK NON VOLATILE REGISTER :
You have word or bit format. You can set up a
Non volatile Register Value between 0 and 31.
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B Function Block Editor 2.0

File Edit

Compile  Wiew Tools About

Black 1D 1]
|[El Register Settings
Eit Pasition 1]

LTMR Register Addre 0

Properties |

-gisher git |FB2%

El General
Block ID o o

B Register Settings - Write
Bit Positioru o LTMR |  Delete
LTMR. Register Addre 0O Froperties

Add Comment

Function Blocks
Logic

outpuks

Inputs
Corputation

LA A B B 4

m Compilation
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YOU CAN ADD
COMMENTS FOR EACH
BLOCK (SEE BELOW)

FBZE
: Font ¥Yerdana| 7,8pt l
ShapeColar [ vightyellow |
Text New text | LTMRE )
TextColor [ ] Black\i ﬁ Mew text

Before the downloading of the program you should convert the function block into Structured Text. The
program can be only transfered in Structured Text into TesysT.

& Yiew Tools  About

To Struckure Texk SN

Toll

| e ——

| Function Blocks ;

[ Cultputs = i

EInputs = LT

K= ol LTMR
Sl e e

NY Tmp LTMR

IN Tmp

") Device Information

|T, -!f:j Settings

ié‘u-ia Custom Logic
B Structured Text
"} Function Blocks
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Wigw  Help

Yt Untitled4.glf
| > LosIc ID 236

LOAD TMP BIT 50 3 /i FB3L
SET TMP BIT 70 0
LOAD TMP BIT 70 0 /{ FB28

SET BIT 00
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m Grid

Function Block Editor 2.0

File  Edic Compile RIS Tools  about

| v Display Grid

Zoom Cut
Zoom In
Zoom To 3

Property Window

Tool Box

BackgroundCalor
BackgroundImager we

BackgroundTvpe FlatColor
EnableContextMenu  True
EnableTooltip False
GradigntBottom [] white
GradientMode ForwardDiagonal

GradientTop [] LightSteelBiue

RestrictToCanvas True

ShowGrid False

Snap False
‘Bl Graph

AllmwaddConnection ' True
AllowaddShape True
AllowDeleteShape  True
AllowMoveshape True
Locked Falsa

F3 '
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YOU CAN EXTEND THE GRID TO HAVE
MORE AREA :

1) GO ON “VIEW” MENU AND SELECT
“FALSE” FOR THE OPTION “RESTRICT TO
CANVAS”.

2) SELECT “ZOOM OUT”

SELECT
« FALSE »
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On Schneider-electric.com, you have all files in relation to the pre defined mode available on TesysT

(see link below). You can read and modify a : 3 wire 2 speed mode, 3 Wire Independent mode

-For firmware 1.7-1.8:

http://www.global-download.

schneider-

electric.com/852574FA005AF23D/all/C125713F005265E2C12574500032F444/$File/operating%20modes.zip

-For firmware 2.1:

on Directory PowerSuite V2.5_LTMConf V4.12.0.14 : C:\ProgramFiles\Schneider electric\PowerSuite\ps1\TesysT\Configurations

™ LTM CONF - Default

File Edit  Link

2 H@ED

Settings m Tools
L = e
S 2t i ] Mew Logic Filz

: lﬂ Tesys T

[—]ll_t,:} Settings

" L{_} Thermal
- u__r_"| Current
i [L.r"___| Yolkage
= iEl Power

) Device Infarmation

|E| Mokor and Control

‘ OperLogic File

1 Ouwrir

Regarder dans ;. {3 Configurations

Compile

L5 Communication ghd HE

Downlaad Praogran to Device

B e | & |

Upload Program Fromm Dievice

-0 Custam Logic

®m Format of Structur

!
)

it

8] 3-wire-Ind.f

(i

|E| Function Blacks

ed Program

M e docurments S Archive

| i@jZWire—Z—Speed.rtf
2 wire-2-Step rif
=

ad.rkf
@E-Wire-Reverser.rtF
L ||“%:]3-Wire-2-5peed.rtf
B3 ire-2-Step.rtf

B 3-Wire-Overload.rtf

t.:-—f !@3-Wire-Reverser.rtF

2-4lire-2-Step.rtF* |

WRITE PROGRAM NUMBER
CORRESPONDING TO THE
NUMBER ENTERED INTO
CUSTOM_ID (SEE
SETTINGS/MOTOR&CONTROL
MENU)

)
| INSTRUCTION

10}
11
1z

[ SET TP BIT

LOBGIC ID_256|

LOAD_BTT 683.8
T THP BIT 0.1

LOAD BIT 457.5

ff 2-WIRE TWO STEP MODE

F/  TS/HMI

ff Debounce TSfHMI in scratch

fi LIe

SET_TMP BIT 0.0
SET_TMP BIT 2.0

rai
|REGISTER bt i ciitana

ehounce LI6 in scratch

LOAD HOT TMP BIT 0.0
AND TMP BIT 0.1

LOAD HOT TMP BIT 0.0
AND NOT TMP BIT 0.1
SET_TMP BIT 2.2
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In Structured Text we have a list of instruction to make the program :

O Register (Comp, And, Or, Xor, On_Set)
0 Boolean (Load, Or, Set)

O Timers

O Latch

O Counters

O

Math (ON_ADD, ON_SUB, ON_MUL, ON_DIV)

You can find more details about each instruction on the user manual “Custom Logic” (This manual is
attached in the Technical Resolution link).

EXAMPLE OF
CUSTOM MODE
BY EXERCISES

For all exercises in custom mode, there are some important registers to know :
- Register 457 bit 0 (Read register) : Input 1 status (LI1) to bit 9 for Input 10 status
(L110)
- Register 458 bit 0 (Read Register) : Output 1 status (LO1) to bit 3 for Input 4 status
(LO4)
- Register 1200 bit 12 (Write/Read Register) : Output 1 Control (LO1) to bit 15 for

Output 4 control (LO4)
- Registers 1301 to 1399 : memory available by PLC and custom mode. You can

write registers through PLC to send values into the program customized.

At the moment you have finished Exercises A or B you can go directly on the Part 5 and 6 to simulate and
test it.

m Exercise A :

A customer uses the TesysT T in a Reverser application. He controls the outputs in local mode by
logic inputs (LI1 to LI6). But, he wants to control the LO2 (Run Reverse) with the input 3 (LI3) and
acknowledge the faults by the input 2 (LI2). In this case TesysT will use switch button.

These features match to a 2 Wire Reverser mode. By default, for this last mode this is the input
characteristics:

- LI1 : Run forward

- LI2 : Run Reverse

- LI3 : free

- LI4 : free

- LI5S : Acknowledge fault

- LI6 : Local/Remote mode

Note : LI3 is a free input for all pre defined operating mode (2 wire/3 wire reverser, ind., 2 speed, 2 step,
Overload).
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You should open the pre defined file and make the modification :

2-\Wire-Revers

BRI
FTE
FETE
3i7a
FRE
37
379
Iad
gl
38z
333
Jg4
I35

(register 457 4) :
545 OB
543: AHD
550; SET
551; SET
552 LOAD
553; SET
554
555
558
EET
558
559

LOGIC ID &

// 2 WERE REVERSER MODE (6)
Temp register allocation

CHANGE THE JOEAnOR
CUSTOM_ID WITH [ BELHems
A VALUE BETWEEN

Temp 3 as Active Control Hode
D=PLC
1=HMT

2=T5 {(terminal strip)
Temp 4 as state bits group 1

You should change the function of LI2 and LI5. We look for Register 457 bit 1 and bit 4 (press
“CTRL” + “F" to search “457 1" and “457 4" :

LT

\!’-| L Eindtext l

[ ] Match caze
[ ] Mateh whale wi

Replace: ¥

YOU REPLACE “457 1" BY “457 2"

TO MAKE “Run Reverse” WITH LI3.
YOU REPLACE ALL OTHER 457 1 LC
FOUND BY 457 2

N ——

ff T8 active
// HOT TS Run 2

457 2

Now, you can make “Run Reverse” by the input 3 (LI3). Also, in the exercise you should
acknowledge a fault by the input 2 and not the input 5 (configuration by default). So you look for the input 5

Bun

.V| [ Findmest ]

[] Match caze

[] Match whole word

FReplace ¥
YOU REPLACE “457 4” BY “457 1”
TO ACKNOWLEDGE A FAULT BY |all

LI2.
Cloze

ff Output 4 = Fault
ff PBReset Input LIS
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The “exercise A" is finished. We re-designed the organization of the inputs :

B Exercise B :

-LI1:
- LI2:
- LI3:
-LI4:
- LI5:
-LI6:

Run forward
Acknowledge a fault
Run reverse

free

free

Local/Remote mode

MODBUS NETWORK

B

— |

Drawing of the application for Example B

For this application, the customer’s requirements are :

- Control in local mode by push buttons (“START”, “STOP”) to fill the tun

- Sensors indicate High Level (“SH”) and Low Level (“SL”) for the tun

- The Sensor High Level stops the motor when the tun is completely filled

- The light “DEFAULT” switches on when the tun level is below the sensor “SL”

- The light “Default” can be switched off by the push button (“RESET")

- You start the motor if you push the button “START” and if the PLC has sent the information
“INSTALLATION READY” by a bit on the network

- You can stop the motor with the push button “STOP” or if the PLC has sent the information
“INSTALLATION IN FAULT” by a bit on the network.
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This application matches to a “3-Wire Independent mode”. By default, the features for a 3 wire

Independent mode are :
-LI1: Run
- LI2 ;: Switch On Output 2
- LI3 : free
- L14 : Stop Run
- LI5 : Reset fault
- LI6 : Local/Remote mode
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Now we create the behavior that the customer wants in Function block (Program for a TesysT Firmware 1.8):

o [ READY

INFORMATION SENT BY
THE PLC : INSTALLATION

1301.0
Read bch MY
& S

1301.1 i
Read

INFORMATION SENT BY
THE PLC : INSTALLATION
IN FAULT

o LTHR:  ~—

VI N t IF g |

_513&" Bit “FB1 -..C|E3r 3

FB3

egistar Bit |24

25.0

START BUTTON PRESSED

THE INPUT 1 1S SWITCHED ON :

457.0 &
Read -
LTMR 5
B
z ot
FBS S TAND
0]
BS b

CONDITION APPLICATION

Mon Yolakil
e P READY

IF INPUT 2 IS NOT ACTIVATED (Level
in the tun below the Sensor Level Low)
THUS ACTIVATE OUTPUT 2

FBZ

Write
B4 |

. Mon Yolatile |

E‘ gister Bit |27

30.0

Write
BE |

Mon Yolatile

OUTPUT 2 = RED LIGHT
FOR DANGEROUS LOW
LEVEL IN THE TUN
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YOU CAN STOP THE MOTOR EITHER

BY : PRESSING STOP BUTTON

OR BY : READING INFORMATION INSTALLATION IN FAULT
OR BY : REACHING HIGH LEVEL IN THE TUN

I PRESS STOP BUTTON (N.C. contact) <=> STATUS =0

\FEO /

‘ 4573

Read |

Bis

WFBI

BE19

YW
onm I
=
C
=
3
=
=
=
o]

AHO | B21 F|

INFORMATION INSTALLATION IN FAULT |

FEO EP“NDT \F
a ‘@:& out

B1 HOT
\‘ HIGH LEVEL REACHED INTO THE TUN

The function block is finished, you can convert the program above and you copy/paste (expect the
first line with “LOGIC_ID") at the end of the program “3 wire independent mode” already available into
PowerSuite.

You should change the LOGIC_ID “5” to a right value (256 to 511).

Also, in the program “3 wire independent mode” the output 2 is already used so you should put in comment
the line involved (see Temporary bits 15.13) to avoid perturbation with the exercise made before. You
remove the condition 457 0 by the Temporary bit 30.0 and the condition 457 3 by the temporary bit 30 1.

So we open a “3 wires Independent mode* and modify regarding customer’s requirements :
- LI1: Start
-LI2:SL
-LI3: SH
- LI4 : Stop
- LI5S : Reset fault and Stop light
- LI6 : Local/Remote mode
- Output 2 : Light Low level in the tun

Note : You can find all the results of these exercises (Function block and Structured Text files) on the
Technical Resolution link.
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TOOLS TO TEST
YOUR CUSTOM
FILE

B Simulator

You can test all our programs with a tool “Logic Simulator”. This tool is only available to check a
Structured Text program or Function Block converted into Structured Text. Before testing, we you must
compile your program (for more details regarding compilation see Part 6).

™ LTM CONF - Default

File: Edit Link  Settings Logic Functions Yiew Help

A HEE R HE e

irritilkor

Page 14/15

LTMR Logic Simulator Rev. : E_ﬁ Tesys T 2] Notepad
115 Resistar View "} Device Infarmation | B i i
= —_ Forg Lhe alrnlaknr
{without Communication Channel) [ stert & Trace 75 Instepz
LT oy 12004 Trans Timer
igaiin 8 Lz’"; Reas [ Hex [) 12005 Phase Errar
'S
?m 1200 IMPR Logic Irtf. ) Logic Mem St
1 T | zm Lagic Wersion (J 12007 FLATELA2
a2 1202 Logic Mem. Svail. H 1 igg g iﬁt::nig)aun
0 1203 Logic mem Uzed ;
: : [] 120010 Aux2 LED
20 e [ ] 120011 swplen | REGISTER BIT
1 1206 View Win. Status () 120012 Outut 1 TO CONTROL
0 1207 Wiew Win. Type H 133313 gigﬁ g OUTPUTS ; LO1,
o 1208 Yiew wiin, Offset [ 1200:15 Output 4 LO2.L03.L04
Ox7FO0 1208 Yieve Win . Comd. [ 4580 L0 1 (MPRAT)
gig E? E::x m: E?g [ ) 4581  LOZ(MPR-23)
o 1212 Wiew Wi (2) OUPUTS STATUS H 4582 LO3(MPR-33)
00 1213 View in (3) REGISTER BIT : LO1, FRs LR
0x0 1214 “Wiewy win (4 LOZ, LO3, LO4
0x0 1215 Wiew Win (5) Enabe Inpiuts N
= 1245 View \Win (6) E 4570 LI OMPR-RAY
- 4574 Ll 2 OMPR-R2
00 T21T Wi Win (7
- [] 4572  LI3(MPR-Spare)
0x0 1218 Wiew Win (8) E
= Tt e sy lﬁﬁ%ﬁives [0 #s73  usomper-stem | | INPUTS
o 1220 View Wir (10) [J 4574  LIS(MPR-RST) > STATUS
] 1221 Wiews Win (11) | £l s LB HRR LRy REGISTER
B 1222 View Wi (12) THESE BOXS CAN 0] 478 L70E)
o 1223 viewwinim | SIMULATE THE TesysT E o
0x0 122w 4 | LOGIC INPUTS Ha s
Ox0 1225 Viewy wiin (130 8
Address Diata
_____ 'YOU OPEN THE FILE
[704 o
YOU WRITE A LTMR | L7 | ITHAT YOU WANT TO
REGISTER VALUE ’ Wirite IMPR Reg ] SIMULATE
LIKE A PLC (FileName.lIf)
Open Logic Function
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DOWNLOAD AN
APPLICATION
INTO TesysT

You should execute two steps to download a Custom application into the TesysT :

B Step 1: Compilation

; X COMPILE YOUR

: File  Edit  Link Settings Logic Functions Tools PROGRAM
2 HG R #a e = (8) )
) Tesys T

D3/12[2007 16131146 1 —ormmmmmemeoemn Build Started  —---m-m-mmmv

: Jﬁ:j Device Infarmation
Qo7 16: 31 46 : Please Wait , ..

EI {3 Settings R

=5 Custam Logic LOGIC ID 256 Done
3 structured Text e /4 Temn rer lngjiajanoy 16:31:46
[ S Temm 0 . 03/12{2007 16:31:46:  Build: Suceeded 0O Errars |
/ 03/12/2007 16:31:46 1 Click PCode window ko view the generated output
BOTTOM OF 1
THE SCREEN ] Output [#8 Foods |

m Step 2: Download the settings & Custom File

3. DOWNLOAD SETTINGS

1. CONNECT

- 2 DOWNLOAD | Note : after the first downloading, for each
LTM CONF - Default CUSTOM EILE custom modification, you download only

File  Edit  Link Ntings  LogiFunctions  Tools | Wiew the Custom file. . . .
You will transfer again the “settings” if you
3 b & change the “CUSTOM_ID” or a setting

15 TeSys T
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