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Please Read This Notice

Successful application of this module requires a reasonable working knowledge of the Schneider Electric
Quantum hardware, the PTQ-101M Module and the application in which the combination is to be used. For
this reason, it is important that those responsible for implementation satisfy themselves that the combination
will meet the needs of the application without exposing personnel or equipment to unsafe or inappropriate
working conditions.

This manual is provided to assist the user. Every attempt has been made to ensure that the information
provided is accurate and a true reflection of the product's installation requirements. In order to ensure a
complete understanding of the operation of the product, the user should read all applicable Schneider
Electric documentation on the operation of the Schneider Electric hardware.

Under no conditions will ProSoft Technology be responsible or liable for indirect or consequential damages
resulting from the use or application of the product.

Reproduction of the contents of this manual, in whole or in part, without written permission from ProSoft
Technology is prohibited.

Information in this manual is subject to change without notice and does not represent a commitment on the
part of ProSoft Technology Improvements and/or changes in this manual or the product may be made at any
time. These changes will be made periodically to correct technical inaccuracies or typographical errors.

PTQ Installation and Operating Instructions

The statement "power, input and output (I/O) wiring must be in accordance with Class I,
Division 2 wiring methods Article 501-10(b) of the National Electrical Code, NFPA 70 for
installations in the U.S., or as specified in section 18-1J2 of the Canadian Electrical
Code for installations within Canada and in accordance with the authority having
jurisdiction”.

The following or equivalent warnings shall be included:

A Warning - Explosion Hazard - Substitution of components may Impair Suitability for
Class |, Division 2;

B Warning - Explosion Hazard - When in Hazardous Locations, Turn off Power before
replacing Wiring Modules, and

C Warning - Explosion Hazard - Do not Disconnect Equipment unless Power has been
switched Off or the Area is known to be Nonhazardous.

D Caution: The Cell used in this Device may Present a Fire or Chemical Burn Hazard if
Mistreated. Do not Disassemble, Heat above 100°C (212°F) or Incinerate.

Important Notice:

CAUTION: THE CELL USED IN THIS DEVICE MAY PRESENT A FIRE
OR CHEMICAL BURN HAZARD IF MISTREATED. DO NOT
DISASSEMBLE, HEAT ABOVE 100°C (212°F) OR INCINERATE.

Maximum battery load = 200 pA.

Maximum battery charge voltage = 3.4 VDC.
Maximum battery charge current = 500 pA.
Maximum battery discharge current = 30 pA.




Your Feedback Please

We always want you to feel that you made the right decision to use our products. If you have suggestions,
comments, compliments or complaints about the product, documentation or support, please write or call us.

ProSoft Technology

1675 Chester Avenue, Fourth Floor
Bakersfield, CA 93301

+1 (661) 716-5100

+1(661) 716-5101 (Fax)
http://www.prosoft-technology.com
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Start Here

PTQ-101M ¢ Quantum Platform
IEC 60870-5-101 Master Communication Module

Guide to the PTQ-101M User Manual

Function Section to Read Details
Introduction This Section introduces the customer to the
(Must Do) Start Here (page module. Included are: package contents,

11)

system requirements, hardware installation,
and basic configuration.

Verify Communication,
Diagnostic and
Troubleshooting

Verifying
Communication
(page 109)

Diagnostics and
Troubleshooting
(page 93)

This section describes how to verify
communications with the network. Diagnostic
and Troubleshooting procedures.

Reference

Product Specifications
Functional Overview
Glossary

Reference (page
111)

Functional
Overview (page
113)

Product
Specifications
(page 111)

These sections contain general references
associated with this product, Specifications,
and the Functional Overview.

Support, Service, and
Warranty

Index

Support, Service
and Warranty
(page 169)

This section contains Support, Service and
Warranty information.

Index of chapters.

ProSoft Technology, Inc.
May 14, 2008
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11

Start Here

In This Chapter

0,

% Hardware and Software Requirements .............c.ccccoevuiiiereeiiicciiieeeee. 11

This guide is intended to guide you through the ProTalk module setup process,
from removing the module from the box to exchanging data with the processor. In
doing this, you will learn how to:

= Set up the processor environment for the PTQ module

= View how the PTQ module exchanges data with the processor

» Edit and download configuration files from your PC to the PTQ module
= Monitor the operation of the PTQ module

Hardware and Software Requirements

1.1.1 ProTalk Module Carton Contents

ProTalk Module Null Modem Serial Cable

ProSoft Technology, Inc. Page 11 of 181
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Profalk

Solutions
Disc

1454-9F DB-9 Female to 9 Pos Screw Terminal

adapter (Serial protocol modules only) ProSoft Solutions CD

Note: The DB-9 Female to 5 Pos Screw Terminal adapter is not required on Ethernet modules and
is therefore not included in the carton with these types of modules.

1.1.2 Quantum / Unity Hardware

This guide assumes that you are familiar with the installation and setup of the
Quantum / Unity hardware. The following should be installed, configured and
powered up before proceeding:

* Quantum or Unity Processor

* Quantum rack

*  Quantum power supply

= Quantum Modbus Plus Network Option Module (NOM Module) (optional)
* Quantum to PC programming hardware

= NOM Ethernet or Serial connection to PC

1.1.3 PC and PC Software

»  Windows-based PC with at least one COM port
* Quantum programming software installed on machine
" ?)ronceptTM PLC Programming Software version 2.6
cF)’rroWORX PLC Programming Software
(L)JrnityPro XL PLC Programming Software

= HyperTerminal (used in this guide) This is a communication program that is
included with Microsoft Windows. You can normally find it in Start /
Programs / accessories / Communications.

Note: ProTalk modules are compatible with common Quantum / Unity programming applications,
including Concept and UnityPro XL. For all other programming applications, please contact
technical support.

Page 12 of 181 ProSoft Technology, Inc.
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2 Configuring the Processor with Concept

In This Chapter

% Information for Concept Version 2.6 Users............ccocevuvrvereeiiicciineeneennn. 14
s Create @ NeW Project .......cccoeviiiiiiiie e 15
« Add the PTQ Module to the Project..........c.ccocoeriiiiiiiniiinc e 18
< Setup Data Memory in Project...........ccueiiiiiiiiii e, 20
« How to Set up and Use the Sample Function Block for Concept........... 23
« Download the Project to the Processor ............cccoviiiiiiiiiiiiiiecciiiceee 36
«  Verify Successful DOWNIOad ............ccueiiiiiiiiiiiie e 39

The following steps are designed to ensure that the processor is able to transfer
data successfully with the PTQ module. As part of this procedure, you will use
Concept configuration software from Schneider Electric to create a project, add
the PTQ module to the project, set up data memory for the project, and then
download the project to the processor.

Important Note: Concept software does not report whether the PTQ module is present in the rack,
and therefore is not able to report the health status of the module when the module is online with
the Quantum processor. Please take this into account when monitoring the status of the PTQ
module.

ProSoft Technology, Inc. Page 13 of 181
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2.1 Information for Concept Version 2.6 Users

This guide uses Concept PLC Programming Software version 2.6 to configure
the Quantum PLC. The ProTalk installation CD includes MDC module
configuration files that help document the PTQ installation. Although not required,
these files should be installed before proceeding to the next section.

2.1.1 Installing MDC Configuration Files

1 From a PC with Concept 2.6 installed, choose Start / Programs / Concept /
ModConnect Tool.

This action opens the Concept Module Installation dialog box.

il Concept Module Installation o =] |
File Modules Help

MOC-PTA-103M |IECE087-5-103 Master

MDC-PTA-1045 |IECEOS7-5-104 Server

MDC-PTR-DFCM Rockwell &utomation DF1 Half Duplex Master
MDC-PTQ-DFNT Rockwell Automation Ethermet/IP Module
MODC-PTA-DMNP DMP 3.0 Mazer/Slave Module
MOC-PTO-DNPSHET DHP 3.0 Ethemet Server
MOC-PTA-HART HART Madule

MDC-PTA-LMG Landiz and Gur Protocol

— Module Detail
Provider ProLing Communication Gateways
Wersiof: 1.00.00
Copyright: Copyright 2002-20C3

2 Choose File / Open Installation File.

This action opens the Open Installation File dialog box:
i Concept Module =101

File Maodules Help

Installed Modules in Concept Databaze:

R Oren Installation File 2|x
MOC-PT . Bl
MOC-PT  File name: olders: oK
: Cancel
EBE E Sample.mdc =] = o - ﬁl
MO C-PT = CONCEPT Metwork. .. |
MOC-PT 27 Ca_help
[ CC2cat
— Module £3 Dat
Pravide _I 1 Dib LI
Wersion:
Copyrigh List files of tppe: Dirives:
IModuIe Desc.[*mdc) j I Hc j
|

3 If you are using a Quantum processor, you will need the MDC files. In the
Open Installation File dialog box, navigate to the MDC Files directory on the
ProTalk CD.

4 Choose the MDC file and help file for your version of Concept:
o Concept 2.6 users: select PTQ_2_60.mdc and PTQMDC.hlp
o Concept 2.5 users: select PTQ_2_50.mdc and PTQMDC.hlp.

Select the files that go with the Concept version you are using, and then click
OK. This action opens the add New Modules dialog box.

Page 14 of 181 ProSoft Technology, Inc.
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jifl Concept Module Installation

File Modules Help

Inztalled
i Add New Modules

— Module
Priovide

Wergior

Copyric

- Available Modules in aptg 2 60.mde

P
DNPSNET

Add Al I

5 Click the add all button. A series of message boxes may appear during this
process. Click Yes or OK for each message that appears.
6 When the process is complete, open the File menu and choose Exit to save

your changes.

2.2

Create a New Project

This phase of the setup procedure must be performed on a computer that has

the Concept configuration software installed.

1 From your computer, choose Start / Programs / Concept V2.6 XL.EN/
Concept. This action opens the Concept window.
2 Open the File menu, and then choose New Project. This action opens the

PLC Configuration

dialog box.

E Concept [C:4 CONCEPT', TESTPR Y\ untitled]

File Configure Project  Online

Options  Window Help

8 [=[ ]

DPLE Configuration

o = e = e e

| 8 |TalBs]aa] =2 | =

SRS LTI R
PLC Selection
Caonfig Extensions
ASCI

—PLC

Tupe:  Unsupported controller
IEC UMENDOWN

-

Available Logic Area: 65535

—PLC temary Partitior

Cails: 00ooo
Dizcrete Inputs: 100007
Input Registers: 300007
Haolding R egiste 400001

oonaot
100001
300001
400001

rLoadable:
Mumnber inzstalled:

—Special
Batteny Coil:
Timer Fegister:

Tirne of [ay: A00007F

—Segment Schedule—————

Segments: 1]

rLConfig Extension:
Data Protection:
Feer Cop:

Haot Standby:

ki

Dizabled
Dizabled
Dizabled

Dpen Dialog

rASCI
Mumber of Messages:

Meszage Area Size:

Blyirabime o Dmrbee

|PLC Configuration Overviewy, double click in swindow to edit sections

MOT COMMECTED

ProSoft Technology, Inc.
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Configuring the Processor with Concept

3 Inthe list of options on the left side of this dialog box, double-click the PLC
Selection folder. This action opens the PLC Selection dialog box.

L [;cselection

E; Concept [C:4CONCEPT,\TESTPR I, untitled
File Configure Project  Online  Opkions Wi

PLC Family:

0| = pE|e| T #0] ]2 =g

CPU/Executive:

chion
Config Extensions
B ASCI

—PLC-
Type
IEC

rFLC
Cails: Memory Size:
Discr g K logi

Input
Holdi

186 IEC:None 984:Eq/MIO/CHS
FEC————

140 CPU 113 025

140 CPLU 213 04

Rurtirne:

F

4

|984 Orly 'l

|IEC Heap Size [KE]:

Global Data (KE]:

[
[

ell

—Spec

Battery Coil:
Timer Fegister.
Time of Day:

400007

Segments:

rLConfig E xtension:
Data Protection:
Peer Cop:

Hot Standby:

ki

DOpen Dialog

Disabled
Disabled
Disabled

rASCI

Mumber of Meszages:

Meszage Area Size:

T

MOT CONMECTED [ |

4 In the CPU/Executive pane, use the scroll bar to locate and select the PLC to
configure.

PLC Selection

PLLC Family:

I Guantum hd l

586 |EC:32Bit/2500K ACHS 934:Eq/MIO/CHS

CPU/EReCcuUtive:

140 CPU 21304
140 CPU 213 045
140 CPU 213 04
140 CPU 424 0x

140 CPU 424 Owx
140 CPL 434 12

femom Size:

M
o]

Cancel |

—IEC
Runtirne:

IEnabIe Vl
IEC Heap Size [KEB]:
o < |
Global Data [KB]:

sl

Help |

Page 16 of 181
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5 Click OK. This action opens the PLC Configuration dialog box, populated with
the correct values for the PLC you selected.

E Concept [C:COMCEPT TESTPR '\ untitled]
File Configure Project Online Options  ‘Window Help

=10l

El PLC Configuration

D= pBer|teda] ol wa| @) Bz 2| 8] L3)@M] - |TalBs] 0] ] B] S

~loj x|

ection

mary Partition
Loadables
Specials
151 Config Extensions
140 bap
Segmeant Schedular

—FLC
Type: 140 CPU 534 14
IEC Enabled

Availlable Logic Area:  F5535 :I

300

—PLLC Memory Partitior

Cails: 0000
Discrete Inputs: 100001
Input R egisters: 300001
Holding Registe 400001

r~Loadable:

todbus Port Settings
2 ASCI

—Special —Segment Scheduler—————

Battery Coil = Segments: 32
Timer Register: -
Time of Day: - 400007

—Config Extenzion: —ASCI

D ata Protection: Dizabled Mumber of Messages:
Peer Cop: Disabled
Hat Standby: Disabled

K

Message Area Size:

Bk F Dok

Dpen Dialog

|PLC Configuration Cwverviewy double click in window to edit sections |

MOT COMMECTED [

6 Make a note of the holding registers for the module. You will need this
information when you modify your application as outlined in the ProTalk
application Reference Guides. The Holding Registers are displayed in the
PLC Memory Partition pane of the PLC Configuration dialog box.

FLC temary Partitio
Cails: 000001 001536
Digcrete Inputs: 1000071 100512
Input Registers: 300001 300512
Holding Registe 4000071 401872
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2.3 Addthe PTQ Module to the Project
The next step is to add one or more of the PTQ modules to the Project. To add
modules:

1 Inthe list of options on the left side of the PLC Configuration dialog box,
double-click 1/0 Map. This action opens the 1/0 Map dialog box.

3 x|
Expansion Size: |144 4| i Insert | Delete |
Go To: [Local/Remote (Head Slot7) =) Cut | Copy | Paste I Click Here
Drop | Type | Holdup (<100 ms) | Inbits | Outbits | Status
1 | Quantum 1/0 3| i 0
| <'ect this row when inserting at end of list -

Head Setup... | [ ok | cance | Hep |

2 Click the Edit button to open the Local Quantum Drop dialog box. This dialog
box is where you identify rack and slot locations.

Local Quantum Drop x|

—Drop Module

Modules: 0 ASCI Fort #: Inone j Bits Ir: 1] Farams |

Bits I 0 Bits Out: 0
Bitz Out: 1}
Status Table:

Frey | [dExt | Clear | [elete | [Cut I Capy | Easte |

|| Rack-Siat Module Detected InEnd | OutRef | OutEnd -]
|

InRef

TAHA:

ok | cacal | Hep | I~ Fol
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3 Click the Module button next to the rack/slot position where the ProTalk
module will be installed. This action opens the I/O Module Selection dialog

box.
Local Quantum Drop ﬂ
~Diap Module
Modules: ] ASCI Port #: Incre 'l Bits Inc 0 Paams |
Bits Inc 0 Bits Ouk 0
Bits Oust: 0
Status Table:
1
Frey 1/0 Module S
|| Rack-Slo Modules:
14 T40%CP-300-00 Baltery backup 4
2/ 141-MMS-42501 (1)
Analog Out 141-MMS-535-02 (1) M
|| 13 |Andlog Mixed E 5101 Master
i Discrete In MDC- IECE097-5-101 Slave
| 15| |DbcreteOut 0103 IECA87-5-103 Master
Dist: Miced PTO- IECROS7-5-104 Server
|14 1 [ F : up Select your ProTalk Q
171 i lockwe alior 2t /1IP Mo
| CPTQONP  DNP 30 Masler/SlaveModie module here
18 DHP 3.0 Etheinet Server
19| |cPu HART Module
1410
1-1
112
113
o T

oK ] l:a'mll Hehl I~ pol

Leave <all> highlighied

4 In the Modules pane, use the scroll bar to locate and select the ProTalk
module, and then click OK. This action copies the description of the ProTalk
module next to the assigned rack and slot number of the Local Quantum
Drop dialog box.

Local Quantum Drop x|

—Drop Module

Modules: 1 ASEI Fort #: InDne 'l Bits Ir: 1] Fararms |

Bits In: ] Bits Out: 0
Bitz Out: 0

Statuz T able:

Frey st | Clear | Delete [Cut | Lopy | Baste |

Detected

Rack-5lat Module
1-1
1-2

In Ref I End Out Ref Out End

I - PIO '

-8
110
111
112
113

144

| 3
k. I Cancel | Help I = |Fal

I
I
I
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5 Repeat steps 3 through 5 for each ProTalk module you plan to install. When
you have finished installing your ProTalk modules, click OK to save your
settings. Click Yes to confirm your settings.

Tip: Select a module, and then click the Help on Module button for help pages.

i alolx

Th BTk G (08 Srvms Pl Covinrcaluns Mook (T DO T] fuppeints P mpienestaton of e (0 10 ¥ iabe)
ikt Probcd ] deres Effer=l, ahcreig St procos v B casfy Cosrafaels silh bidl dyslesd bW Fe protoed The
e muppoets DHF Sabod Level 2 femuren and some Levs 3 e

The i i DA T sl T dmrey s mom i e {enl ) imafrnn iy i sy SOADS wysies wgperieg
Tt TP ool B e e i T Camofi e GRS T P T 1 B iy Dt i DA ot wed B
Carfum procapor The des e 006 B CLAnb Crogs B IS STYTOR 0rasE 50 e scinng on e DRE ek
[inbabasrs e uber de e ard Sned i e o 12 hokd P ol rogurnd By e gt

Tha FTOORFSHIT mods i & possiid nbercy for O ety Diavesiopad Lrier kosrios fron
SCMOMAME IR, T AU RCCTAAS DRI DK P 1AMy Tl AL (xr 10 26 e CLL LG IS CLATELI
[revenm

Gl X

T ———

tenin s desspeders

DHP Sttt D Tl .|

2.4  Set up Data Memory in Project

1 Inthe list of options on the left side of the PLC Configuration dialog box,
double-click Specials.

E Concept [C:COMCEPT TESTPR '\ untitled] - | Ellil

File Configure Project ©Online Options  ‘Window Help

o] P = Tl Y N N S R e e ke

I:| PLC Configuration

Surmmary: s
PLC Salaction Type: 140 CPU 534 14 Available Logic Area: 65535

PLL Memory Parition IEC Enabled |IEC Heap Size 300

Dadbles —PLC Memory Partitior———— [ Loadables————
2RSS Cails: 000001 0015385 Nurnber installed: 0

121 Configg Extensions

1/0 Map

Segment Scheduler
tModbus Port Settings
2 ASCI

Digcrete Inputs: 100001 100512
Input Registers: 300001 300512
Holding Registe 400001 401872

—Special

Battery Cail:

Timer Register: -
Time of Day: - 400007

—Segment Scheduler———————

2

rConfig Extension
Diata Protection: Dizabled
Peer Cop: Dizabled

Mumber of Messages:

Hot Standby: Dizabled

< |

@. Open Dialog

|PLC Configuration Overviewy, doukle click in windov to edit sections

MNOT COMMECTED
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2 This action opens the Specials dialog box.

[ B attery Cail

[ Timer Fiegister
I~ Time Of Day

x|
I awimnirn
0= I 1536
4 I 1872

A I - 400007 1865

[ Allow Duplicate Coils (LL334 only)

First Coil Address:

Dxl—

‘wiatchdog Timeout [me10)

Online Editing Timeslice [m

I3

—
—

3

oK

Cancel | Help |

Selecting the Time of Day

1 Select (check) the Time of Day box
shown in the following example. Th
to 400001.

[~ Battery Cail

[ Timer Fregister
[ Time Of Day

, and then enter the value 00001 as
is value sets the first time of day register

X
Il airnuarn
o 1536
a 1872
4« [0000T - 400008 1885

[ &llows Duplicate Coils (LL9
First Coil Address:

84 anly]

Dxl—

‘whatchdog Timeout [me*10):

Online Editing Timeslice [ms]:

—
—

[ox 1]

Canhcel | Help |

2 Click OK to save your settings and close the Specials dialog box.

ProSoft Technology, Inc.
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Saving your project

1 Inthe PLC Configuration dialog box, choose File / Save project as.

E Concept [C:\CONCEPT. TESTPR Y untitled]

'ﬁ Configure  Project  Online  Options  Window  Help

Mew project x| =

open 08| 2e[ 822 08 - |

Close project
Save project
Save project as. ..

Ctrl+-3

Optimize project. ..

B CHvIn . 140 CPLU 534 14 Availz
Enabled IECH
Mew section. ..
Spen seckion,.. emomny Partion————— [Loada
Delete seckion,.. 000001 00536 MHumin
Section propertiss. . E [mputs: 100007 100512
Section Memory eqisters: 300001 300512
Registe400001 401872
Import. ..
Export... -
Prink... Cail: = Segme
Printer setup... eqister: =
Day: 400001 400008
Wiew Logfile
E rhension: —ASCI-
240 Alt+F4 otection: Disabled Murnbe
1 CHACOMCEPT\TESTPR ANEWDRNT p. Disabled Messa
r ndby: Disabled ok

@. Open Dialog

|Save current project using a different databasze name

2 This action opens the Save Project as dialog box.

Save Project As ﬂll

File: marme: Folders: _DK
Im chconceptitestpr

Cancel |
MEWDFMT.PRJ - = et -

NEWPROJ.FPR =l CUNCERT
NEWTEST.PRJ @TESTPHJ Metwork. .. |
testpr. pri G db

£ MEWDFNT BAK
= £ MEwWDFNT.DIA =

Save file as type: Drives:
IEoncept Prajects [Fpril j I = j

3 Name the project, and then click OK to save the project to a file.

Page 22 of 181 ProSoft Technology, Inc.
May 14, 2008



Configuring the Processor with Concept

PTQ-101M ¢ Quantum Platform
IEC 60870-5-101 Master Communication Module

2.5

How to Set up and Use the Sample Function Block for Concept

2.5.1 EVENTFB Function Block Overview

The purpose of the EVENTFB sample function block is to transfer the events into
a buffer that consists of an array of elements that stores all data in a convenient
format for the user. The block 9903 passes data into a compacted format thus
occupying the minimum amount of registers. For example, the block 9903
originally reserves the same register for Hour and Minute (one byte for each
value), so the user application would need to extract each value. The EVENTFB
sample function block already extracts each event value into a separate register.

The following illustration shows the structure of each element of the buffer
(extracted from the data type definition file).

TYPE EVENT101:

speci fication*)
ARRAY[ 0. .1] OF WORD;

Val ue:

*)

END_STRUCT;

END_TYPE

STRUCT
Session : WORD; (*
Sect or WORD; (*
COor : WORD; (*
Reserved : WORD; (*
Poi nt I ndex : ARRAY[O. . 1]

that generated the event*)
ASDU : WORD; (*
M1 1iseconds: U NT; (*
Seconds: Ul NT; (*
M nut es: BYTE; (*
Hours: BYTE (*
Month : BYTE; (*
Day : BYTE; (*
Year: WORD ; (*
Qualifier: WORD; (*

Session configured for this Master *)

Sector configured for this session *)

Cause of transm ssion of the event nessage *)
Reserved*)

OF WORD; (* This is the point index in renpote device

ASDU Type *)

Timestanmp - nilliseconds *)

Ti mestanmp - Seconds *

Ti mestanp - minutes and hours *)

Ti mestanp - ninutes and hours *)

This contains the nonth of the event occurred*)
This contains the day of the Event occurred*)

This contains the year the event occurred *)

Point qualifier, quality/sequence val ue see protocol

(* Data value - data size depends on ASDU type

The data structure that stores the incoming events consists on a circular buffer
that can store up to 199 events. So the buffer consists on an array of 199
"EVENT101" elements presented previously. The element index can vary from 0
to 199. If the last event updated was located at index 199 then the next event will
be copied to index 0.

The following illustration shows an instance example of the EVENTFB function

block.

ExtemalChD [=—|ExtCMD
-+ Input[=——/|Instat

-

©OFBILI_Z (1) ) : —
EVENTFE

BlockCount[=——|BIkCount - BIkCount [——==BlockCount

ResetEP [=—|ResetEP - ResetEP [—=RazetEP
LastPaint[=——|LstPoint - LstPoint [—— ==L astFoint

QutCntrl |—=0utput

Events |——==Ewventsémay - - - - -
EventQue |—{==EventsQueue -
EvntOvil (——=EventsOverflow

ProSoft Technology, Inc.
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The EVENTFB function block contains the following PINs.

PIN

PIN Type

Data Type

Description

Instat

input

WORD64

Stores the memory area updated by block 9903.
The start address must point to the same start
address defined for block 9903 backplane data
exchange (Point Address parameter).

ResetEP

input/output

INT

Move a value of one to reset the event pointer.
This will cause the next event to be written to
index 0 at the circular buffer. The register will be
automatically reset to zero after the request was
processed. This register should be only used for
very specific applications (because the circular
buffer automatically changes the element pointer
from 199 to 0 after the maximum index was
reached)

Events

Output

EVENTSTRUCT

Circular buffer that stores all received events in
a convenient format for the user application. It
can store up to 200 events (index varies from 0
to 199). After event 199 is updated the next
event to be received will be automatically
updated at index 0.

BlkCount

Input/Output

INT

Incremented after a block is received (and after
the events in that block have been read into the
circular buffer). The maximum value for this
counter is 1000 (then it is automatically reset to
0)

LstPoint

Input/Output

INT

Pointer to the last event index read from the
module. For example, if last event was updated
at index 5 then this value will have the same
value.

ExtCmd

Input

WORD

This external command is used so user can
issue different commands while the module
receiving events.

OutCntrl

Output

WORD64

Stores data to be sent from the processor to the
module the start address it should match what
you configured your backplane exchange to
start.

EventQue

Output

WORD

Indicates how many events are in the queue to
be read.

EvntOvfl

Output

WORD

This will be set to yes (1) if the overflow flag is
set due to 199 events in the queue waiting to be
read.

Before You Begin

1 Make sure that your computer has the Concept Programming Unit installed.

2 The PTQ-101M firmware revision must support the event pass-thru
functionality. This feature is available for version 1.12 or later. Refer to the "V"
menu for the SOFTWARE REVISION LEVEL (page 97) value at the debug
menu of the PTQ-101M module.

3 Using Windows Explorer create a folder for your Concept project with a
"DFB" subfolder. This procedure will consider as an example the folder
C:\PROJECT\DFB, where:

o C:\PROJECT- will store the main Concept project (.PRJ)
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o C:\PROJECT\DFB - will store the data type definition file (PTQ-

101M.DTY) and the function block that will be presented later at this

document.
4 Refer to the CD-ROM or to the web site for the

PTQ101MConcept_Block9903.zip file and extract the following files:

o EVENTFB.asc (function block)
o PTQ-101M.DTY (data type definition)

Use Windows Explorer to move these files to C:\PROJECT\DFB as shown in

the following illustration.

EEX

File Edit ‘ew Favorites Tools Help :f'
= ) @) o
@ Back </ le P Search 0= Folders
fddress |li'| C\PROJECT|DFE w | @
| MName Size  Type
File and Folder Tasks & EVENTFE. asc 13KE  ASC File
o ) )
j Make & new Folder uF‘TQ 103M.0TY Z2KE DTYFile
&0 Publish this folder to
the Web
C hare this fold V< >

Convert the EVENTFB Function Block

1 Start the Concept v2.6 XL EN - Concept Converter as shown in the following

illustration.

Ml Concept V2.6 4L EM

% 80010 Help
» CQ Atriuri Help
3 g Authaorizakion
v B CClaunch
» CQ Compact Help
3 @ Concepk

.- Concept Converker
» Concept DFE
» CQ Concept Help
» @ Concepk Security
» Ethernet Configuration
»| 23 EXECLoader
» |4 EXECLoader Help
b CQ Hot Standby Help
v Infosk
3 m ModConnect Tool
> Modsoft Coreerter
» CQ Momenturn Help
13 CQ Quantum Help
» | Readte
» il simulatar 16-Bic
b 2, Simulator 32-Bit

ProSoft Technology, Inc.
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2 When the Concept Converter windows is displayed, open the File menu, and
then choose Import

¢ - Concept Converter

Export... »

Exit

[File --= Database

3 Select the EVENTFB.asc file located at C:\PROJECT\DFB as shown in the
following illustration.

File open n H
File name: Folders: oK.
IE\.-"ENTFB.asc: chprajecttdib -

Cancel |
- = ot
[ PROJECT Metwork... |
= DFE
< | |
List files of type: Drives:
IProiects’DFB [* azc] j I = j

4 When the importing procedure is completed you will observe the following
confirmation screen:

= - Concept Converter !E E

Filz  Help

EVENTFB.ASC --> project x|

Project: EVENTFE EWEMTFE_O1
Aclion:  success

Emors: 0 Warings: 0
100%
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5 Close the Concept Converter tool. Now you can refer to C:\PROJECT\DFB to
check that the function block (.DFB) was exported and is ready to be used.

File Edit Yiew Favorites

Tools  Help

eBack © d lﬁ /:\J Seatch - Folders v

E8[l=]

Address |2 CAPROJECT\DFE

File and Folder Tasks &

=) Make a new folder

@ Publish this folder to
the Web

e share this Folder

Other Places

Details

W

| Mame

EVEMTFEB.asc
[#]PTg-103M, DTV
|| EvEnTFE.OFE
EYENTFB.P1
EYENTFE.PZ
EVENTFE.P3
EVENTFE.P4
EVENTFE. Q1
EVENTFE.Q2

w4

Size
13KEB
ZKEB
1KE
SKE
24 KB
42 KB
6 KB
18 KB
12 KB

Type
ASC File
DTY File
DFE File
P1 File
P2 File
P3 File
P4 File
Q1 File
Q2 File

Setup the Concept Project

1 Start the Concept software as shown in the following illustration...

B Concept

%) 80010 Help
3 CQ Atrium Help
3 0 Authorization
v B8 cCLaunch

3 @ Compact Help
|4 7% Concept

» | @8 Concept Canverter
3 Concepk DFE

3 @ Concept Help
Concept Security
Ethernet Configural
EXECLoader
EXE_Loader Help
Hot Standby Help
Infosk.
ModConnect: Tool
Modsoft Converter
Momenturm Help
Quantum Help
Readve

Simulator 16-Eit
Simulatar 32-Eit

£ 5 [N e o) [ N o) o) Ny ]

tian
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2 Create a new project and save it at the C:\PROJECT folder. For this example
we will consider the project name as PTQPROJ.

Save Project As HH
File name: Folders: “
P e [ ok |

Cancel
ENER | _Coreel |
= PROJECT Metwork...
£ DFE
Save file az lwpe: Drives:
Concept Projects [*. pril j | = j

3 At PLC Memory Partition make sure that the processor memory range is
configured large enough for the PTQ-101M backplane usage.

PLC Memory Partition E

b awimum State Memory:
State Memory Used:
State Memory zage:
Discretes
Loils [Dxmms]:

Dizcrete [nputs [1 s

Fegisters

Input registers [3ums=]:

Haolding reqgisters [4xusx]:

o]

Cancel |

B5024
11018
16%

1536
512

5000
5000

Help |

4 On the File menu, choose Close Project. Open the File menu again and then
choose Open to open the PTQPROJ file again. This step allows the Concept
application to recognize the new data types defined at the PTQ-101M.DTY

file.
Open File H H
File name: Folders: _DK
FTEPROJ.PRJ chpraject
o Cancel
= PROJECT
= bre Metwork...
< H
List files of type: Drives:
Concept Projects [*. pril j | = j
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5 Select Project Browser. Select Project: PTQPROJ and click the right mouse
button to open a shortcut menu. On the shortcut menu, choose New Section

E Project Bro... !EE

m

Memory prediction
Search

Mew group

Iew section

Minimize open windows

Close all windows

Set maximLm window size
Show detaied view

Animate enable states

6 Select FBD. The procedure will refer to this section as MAINPTQ. Click OK

Editor type Section Kind

+ FED * Cpclic

" 5FC " Timer Event

" LD " |0 Event

51

L

984 LL Section narme:
) [ManPTE
0k | Cancel | Help |

E Project Bro... HEE]

Project : PTQPRO.

ProSoft Technology, Inc.
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7 Double-Click the section to display the FBD section:

B2 Concept [C:\PROJECT\PTQPROJ]

Fle Edt View Objects Project Online Options Window Help

m = D e A ] e e N e i e e Ry 10y

31 MAINPTQ !E x| Logic Area: 42376
o |[5ize 300
talled: 1}
cheduler
2
Messages: 1}
1ea Size: 1}
Pots: 1}
i o
select

NOT CONNECTED [

8 Select Objects-FFB Selection...

B FFBs from Library IEC x|

Comparizon
Corrverter
Crnter

E dge detection WOT_wWORD

Mumerical DR_BYTE =
FrBsoted. | Lbap. |  DF8 |
LCloze | Help an Tupe | Help |

9 Click the DFB button and select the EVENTFB function block shown in the
following illustration... Then close the window.

B FFBs from Library IEC

Group EFB Typ= DFE Type
Arithmetic | |AND_BOOL -
Bistable AND_B-TE LIGHTS
Comparizon AND_wORD
Corverter NOT_BOOL
Crnnter MMAT_R“TF
Edge detection NOT_wORD
OF_BOOL
Numetical | |orZevE |

FFE sorted... | Library... |

Close | Help on Twpe | Help |
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Now you should see the EVENTFB function block at the FBD section:

©oBkOO03 (1)
EVENTFE

BlkCount - BlkCount
ResetEF - ResetEF
LstPoint - LstPaint
] ExtCMD  OutCntrl
........... —|instat Events
Eventlue

EvntCwfl

This step will create variables to be associated to the function block PINs. We will
start with the Instat PIN. The variable for this PIN must point to the same start
address where block 9903 will be copied to. For this example we are considering
the following configuration for block 9903:

3x Register Start 1 #3x start register where data noved from nodul e
to processor (1 to n)

This implies that the variable associated to PIN Instat must also start at the
same register address (300001 for this example).

As the Instat PIN will start same as 3x

The variable that associated with PIN OutCntrl must start at the same register
address 400001

4x Register Start S #4x start register where data noved from
processor
to module (1 to n)

This example will use the same name as the PIN.

Connect FFB: Blk9903 ( EVENTFB ) m
Input: Instat [WORDES ) I~
conhect with
* Yariable i " Direct address
Marme
| Loakup...
‘Wariable declaration... | | Eancel| Help |
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1 Click the Variable declaration button to open the Variable Editor dialog box.

Variable Editor .E E

Tvpe Search/Paste
* Yariables  Constants Search/Replace

| Exp | “ariable Name Data Tupe Address Inif' alue Uge ™/
2 L1 Eventsfuray EVENTSTRUCT Set... 1
3 1 | EventsOverflow WiORD 1
4 1 EventsQueue WiORD 1
5 1 ExtemalCMD WiORD 7
[ o Input WORDE 30000 2
7 0 Inputl wiordarr] 28 300065 0
2 o Input2 wiorddrr] 28 307000 0
9 1 LastPaint INT 2
10 20 Dutput WORDES 400001 Set.. 7
11 1 Dutput wiordrr] 28 400065 Set.. 1}
12 o1 Dutput2 wiordrr] 28 401000 Set.. 1}
13 1 |ResetEP INT 2
14 o | Temp INT 4

15 a ’Z‘

16 _ hd L]

-

o | N

ok | Cancel | Help |

2 Click OK and you should see the new variable associated to the Instat PIN:
3 Repeat for OutCntrl Pin to use for Output.

EVEHTFE

BlkCount - EkCount
ResetEF - ResetEF
LeAPoint - _stPoint
ExtCMD  QutCntr .
Instat Ewents | - . . . . . . . . ..

EventQue |—

EvntOf] {(—

4 Repeat the last item for the other PINS (it is not necessary to associate any
memory address to the other variables).

©OFBILA_Z(1)
EVENTFB

BlockCount[=——|BkCount - BlkCount [——{=BlockCount
ResetEP [=—|ResetEP - ResetEP [—=RazetEP
LastPoint[=——|L=tF eint - LstPoint [—=LastPoint
ExternalChiD [=—| ExtCh D OutCntrl [—=Output
....... Input[==——q|Instat Events |——=Ewventsémay - - - - -
. . EventQue |—=EventQueue -
EvntQvfl |——==EwventsOve rflow
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Download the Concept Project

1 Select Online-Download to download the Concept Project. Make sure that the
IEC program sections checkbox is selected:

Download Controller H

Iv Configuration

cleared)
[Mo Upload information)
-
r All
[ State Ram
™

I Extended memnary

Select parts to download, then press <Download>

Download | Cloze | Help |

2 When the download is completed you should see the following window. Click
Yes.

Download Controller m

? | Download complete. Start controller?
s Warning: If Constant Sweep is required, use the Online Control Panel to set Constant Sweep before skarting the controller,

o | Cancel |
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Using the EVENTFB Function Block

In order to show how the function block can be used we will create the following
Template. This template shows the BlkCount, LstPoint, ResetEP, ExternalCMD
variables and also the first two event elements (Events.Event[0] and
Events.Event[1]):

Bl RDE Template (101M.RDE) - Animation ON H=E

|DataType| Address | Value |"3Ft | Format

Variable Name

D=

ResetEP
BlockCount
LastPoint
ExternalCMD

EventsArray.Events[0].5ession
Eventshrray.Events[0].5ector
Eventshrray.Events[0].COT
EwventsArray.Events[0].Pointindex[0]
EventsArray.Events[0].Pointindex[1]
EventshArray.Events[0].ASDU
EwventsArray.Events[0].MilliSeconds
EventsArray.Events[0].5econds
Eventshrray.Events[0].Minutes
EwventsArray.Events[0].Month
EventsArray.Events[0].Day
Ewventshrray.Events[0].Year
Eventsirray.Events[0].Qualifier
EventsArray.Events[0].¥alue[0]
EwventshArray.Events[0].¥alue[1]

EventsArray.Events[1].5ession
Eventshrray.Events[1].5ector
Eventshrray.Events[1].COT
EwventsArray.Events[1].Pointindex[0]
EventsArray.Events[1].Pointindex[1]
EventshArray.Events[1]1.ASDU
EwventsArray.Events[1].MilliSeconds
EventsArray.Events[1].5econds
Eventshrray.Events[1].Minutes
EwventsArray.Events[1].Month
EventsArray.Events[1].Day
Ewventshrray.Events[1].Year
Ewventshrray.Events[1].Qualifier
EventsArray.Events[1].¥alue[0]
EwventshArray.Events[1].¥alue[1]

INT
INT
INT
WORD

WORD
WORD
WORD
WORD
WORD
WORD
UINT
UINT
BYTE
BYTE
BYTE
WORD
WORD
WORD
WORD

WORD
WORD
WORD
WORD
WORD
WORD
UINT
UINT
BYTE
BYTE
BYTE
WORD
WORD
WORD
WORD

0

199

oooocoocooocoococoooo o

oooocoooocooococoooo o

[ =R — R — R —] = [=—R— R — Ry —]

oo oo o

oo oooo

Dec
Dec
Dec
Dec

Dec
Dec
Dec
Dec
Hex
Dec
Uns Deq
Uns Ded
Dec
Dec
Dec
Dec
Hex
Hex
Hex

Dec
Dec
Dec
Dec
Dec
Dec
Uns Deq
Uns Ded
Dec
Dec
Dec
Dec
Dec
Dec
Dec

-

[

In this example, the remote device has sent two events with timestamp to the

module (in same block 9903). The following shows an example of how the

variables associated to the EVENTFB function block would be updated.

BlkCount: shows a value of 1 because the processor has received two

Events in one block.
LstPoint: shows a value of 1 because the last element that was updated has

an index of 1 (Events.Event[1]).

Events.Event[0]: shows the first event received from the module

Page 34 of 181

ProSoft Technology, Inc.

May 14, 2008



Configuring the Processor with Concept PTQ-101M ¢ Quantum Platform
IEC 60870-5-101 Master Communication Module

= Events.Event[1]: shows the second event received from the module

B RDE Template (101M.RDE) - Animation ON H=E

Variable Name | Data Type | Address | Value | ”Slet | Format | D2

2 |ResetEP INT 0 Dec | —
3 |BlockCount INT 1 Dec |~ |
4 [LastPoint INT 1 Dec |~ |
" 5 |ExternalCMD WORD 0 Dec |~ |
"6 | ~ |
7 EventsArray.Events[0].5ession WORD 0 1] Dec 2
T8 | EventsArray.Events[0].5ector WORD 0 1] Dec |~
" 9 |Eventsarray.Events[0].COT WORD 3 0 Dec | - |
10 | EventsArray.Events[0]. Pointindex[0] WORD 100 1} Dec I~
11| Ewventshrray.Events[0].Pointindex[1] WORD 0 Hex 2
"12 |EventsArray.Events[0].ASDU WORD 30 0 Dec | - |
13| Eventsirray.Events[0].MilliSeconds UINT 293 Uns Ded - |
14 | EventshArray.Events[0].5econds UINT 32 Uns Ded ~ |
15| EventsArray.Events[0].Minutes BYTE 9 1] Dec 2
16 | EventsArray.Events[0].Month BYTE 12 1] Dec |~
17| EventsArray.Events[0].Day BYTE 5 1] Dec |~
18 | EventsArray.Events[0].Year WORD 2008 1} Dec I~
19| EventsArray.Events[0].Qualifier WORD 1 Hex 2
T20 | Eventshrray.Events[0].Value[0] WORD 1 Hex |~
T21 | EventsArray.Events[0].¥alue[1] WORD 0 Hex |~
22| ~ |
“23] EventsArray.Events[1].5ession WORD 0 1] Dec 2
T4 EventsArray.Events[1].5ector WORD 0 1] Dec |~
" 25 |Eventsarray.Events[1].COT WORD 3 0 Dec | - |
26 | EventshArray.Events[1].Pointindex|[0] WORD 101 1} Dec I~
T27 | Ewventshrray.Events[1].Pointindex[1] WORD 0 1] Dec 2
" 28 |EventsArray.Events[1].ASDU WORD 30 0 Dec | - |
T29] Eventsirray.Events[1].MilliSeconds UINT 293 Uns Ded - |
“30 | EventshArray.Events[1].5econds UINT 32 Uns Ded ~ |
T3 | EventsArray.Events[1].Minutes BYTE 9 1] Dec 2
"32 EventsArray.Events[1].Month BYTE 12 1] Dec |~
"33 EventsArray.Events[1].Day BYTE 5 1] Dec |~
T34 | EventsArray.Events[1].Year WORD 2008 1} Dec I~
T35 | EventsArray.Events[1].Qualifier WORD 1 1] Dec 2
T35 | Eventshrray.Events[1].¥alue[0] WORD 1 1] Dec |~
T37| EventsArray.Events[1].¥alue[1] WORD 0 1] Dec |~ ]
38| ~ |
39 - |

410 D [
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2.6 Download the Project to the Processor

The next step is to download (copy) the project file to the Quantum Processor.

1 Use the null modem cable to connect your PC's serial port to the Quantum
processor, as shown in the following illustration.

N
| '-."'_‘

Note: You can use a Modbus Plus Network Option Module (NOM Module) module in place of the
serial port if necessary.

2 Open the PLC menu, and then choose Connect.
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3 Inthe PLC Configuration dialog box, open the Online menu, and then choose
Connect. This action opens the Connect to PLC dialog box.

Connect to PLC El
Protocol type:
— Protocol zettings: Modbus
Modbus Plus Mode :
TCR(IP FLC Mode: @ Device: 960081
* RTU
IEC Simulator (32-b am ||:|j|M1 vI Fort Settings...
J = ASCI |
rhccess Level————  List of nedes on Modbus Flus network:
™ Monitor only _I
{” Change Data
{” Change Program
{*' Change Configuration LI

Hiost adapter:

k. I Cancel Hezzat < Previous [ et Help |

4 Leave the default settings as shown and click OK.
Note: Click OK to dismiss any message boxes that appear during the connection process.

5 In the PLC Configuration window, open the Online menu, and then choose
Download. This action opens the Download Controller dialog box.

Download Controller x|

¥ | Configuration
[State BaR will be cleared]

" |EC program sections

[Miz [ pload infarmation]
[T 984 ladder logic

[T A5CI meszages Al
[ State Fiabd

™ Initial walues orly
[ Extended memary

Select parts to download, then prezs <Download:

Davnload Cloze Help
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6 Click all, and then click Download. If a message box appears indicating that
the controller is running, click Yes to shut down the controller. The Download
Controller dialog box displays the status of the download as shown in the
following illustration.

Download Controller x|

¥ | Configuration

" |EC program sections
[Miz [ pload infarmation]
[T 984 ladder logic
[T A5CI meszages Al
¥ State Rk
™ Initial walues orly
¥ Extended memany

Downloading extended memory files. ..
Registers [Bx]: 3360 of 98303

[Nowrlaad Cancel Help

7 When the download is complete, you will be prompted to restart the
controller. Click Yes to restart the controller.
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2.7  Verify Successful Download

The final step is to verify that the configuration changes you made were received
successfully by the module, and to make some adjustments to your settings.

1 Inthe PLC Configuration window, open the Online menu, and then choose
Online Control Panel. This action opens the Online Control Panel dialog box.

Online Control Panel -_ EI

Controller Executive 1D s 883, Version 0120, [EC 02E0,
— Time of Day clock

Stop contraller. .
: clock naot zet

[Elear zontroller...

— Conztant sweep settingz

Invoke constant sweep... register for target scan tme e
target scan time (me] 00 -

Ireeake single sweep... free-rurning scar bime [ms]

Set clock... . .
— Single sweep zettings
[rvoke optimized zolve single sweep time base [ms) 1]
gNEEp trigger cont 1
Flazh pragram...

Set PLC password...

Cloze Help |

2 Click the Set Clock button to open the Set Controller's Time of Day Clock
dialog box.

Online Control Pan

Stop cot Day of week

Manth [1-12]
Dray [1-31)

ear

Invoke ging Hour (0-23]

Set ch Minute [I0-59) ID
Second [0-59 i}
Inwoke optin ! ] I 1]
1
Flash pri White Panel -» PLC: 7/15/2003 16:06:08 |
Set FLE by 0K I Cancel | Help |
Cloze | Help |

3 Click the Write Panel button. This action updates the date and time fields in
this dialog box. Click OK to close this dialog box and return to the previous

window.
4 Click Close to close the Online Control Panel dialog box.
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5 In the PLC Configuration window, open the Online menu, and then choose
Reference Data Editor. This action opens the Reference Data Editor dialog
box. On this dialog box, you will add preset values to data registers that will
later be monitored in the ProTalk module.

6 Place the cursor over the first address field, as shown in the following
illustration.

ERDE Template {untitled) - Animation ON =131
VYariable Name Data Type | Address Yalue Set Value | =]
- |
T2 |
] —
4
L5
5
7
8
9 |
0 —
1 S I
12 —
Kl LIJ

7 In the PLC Configuration window, open the Templates menu, and then
choose Insert addresses. This action opens the Insert addresses dialog box.

8 On the Insert addresses dialog box, enter the values shown in the following
illustration, and then click OK.

Insert Addresses x|
Firzt Reference Tao lnzert: I 400001
Lazt Feference Tao lnzert: 400010
Humber of References to Inzert; Iﬁ
Dizplay Format: IDe-: j
] I Cancel | Help |
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9 Notice that the template populates the address range, as shown in the
following illustration. Place your cursor as shown in the first blank address
field below the addresses you just entered.

Place cursor here

ERDE Template {untitled) - Animation OFF E 3 I =] 3
Variable Name | Data Type | Address Value | Set Value | =

2 | 400002 —
3| T 400003 [
a1 | 400004 [
75 | 400005 [
6 | 400006 [
7| 400007 [

8 400008 [
"9 | [ 400009 [
10 [
T < |
| = |

13 =
T — [

10 Repeat steps 6 through 9, using the values in the following illustration:

Insert Addresses x|
First Beference Ta lnzert:; I A00020
Lazt Reference Tao lnsert: 400029

Murnber of References to [nsert;

L] =]

Dizplay Format: I Dec

ak. Cancel | Help |
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11 In the PLC Configuration window, open the Online menu, and then choose
animate. This action opens the RDE Template dialog box, with animated
values in the Value field.

RDE Template (untitled) - Animation ON 1ol
Variable Name Data Type I Address I Value | Set Value | ;I
_3 400003 7 [_I

4 400004 17 I
5 | 400005 3 [
6 | 400006 15 [

7 400007 2 I
8 400008 49 [

9 400009 1] I
10 400010 0 [
Biy —— —

12 400020 24576 I
13 400021 5 [

14 400022 7 [,
3 o

12 Verify that values shown are cycling, starting from address 400065 on up.

13 In the PLC Configuration window, open the Templates menu, and then
choose Save Template as. Name the template ptqclock, and then click OK to
save the template.

14 In the PLC Configuration window, open the Online menu, and then choose
Disconnect. At the disconnect message, click Yes to confirm your choice.

At this point, you have successfully

» Created and downloaded a Quantum project to the PLC
= Preset values in data registers that will later be monitored in the ProTalk
module.

You are now ready to complete the installation and setup of the ProTalk module.
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3 Configuring the Processor with ProWORX

When you use ProWORX 32 software to configure the processor, use the
example SaF file provided on the ProTalk Solutions CD-ROM.

Important Note: Proworx software does not report whether the PTQ module is present in the rack,
and therefore is not able to report the health status of the module when the module is online with
the Quantum processor. Please take this into account when monitoring the status of the PTQ
module.

1 Run the Schneider_alliances.exe application that is installed with the
Proworx 32 software:

&, Authorization
|38 CodeGen

ﬁ Execloader

g3 ProwoRx 32

0{: Schneider Alliances

2 Click on Import...

¥ Schneider Alliances

: W
e (Z51020 13101 ¢ Mi L
= $cLhﬂh ahﬂfﬁa 850
1/0 senies Module
800 Series b | ﬂ
Add Delete... | Import.... | Export... |
M ame Yalue =
Card ID

Card Description
M edium Description

Laong Description

Poweer [+5]
Power [+4.3]
Power [-5)

In Bytes

Out Bytes
Module Type
Doz Only

Fiack View Bitmap

Drrop View Bitmap
Haz Multiple
Catalog Mumber
Terminal Strip j
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3 Select the .SaF File that is located at the CD-ROM shipped with the PTQ
module.

Select Import File

Lookir: [ (5 S4F Files - e ®mekE-

by Recent
Documents

3

Desktop

2
My Documents

My Computer

Hy Metwork File name: JProtaIkQ_ﬂ_D.SAF j DOpen |
Places
Files of lype: chhneider Alliance File [*.zaf) _:] Cancel
|

4  After you click on Open you should see the PTQ modules imported (select
I/O series as Quantum):

£ Schneider Alliances

. == QT & i g
§° Schneider Alliarnces.

10 senies Module
| Quantum Senes :_J PTO-AFC

Add I Delete... I Import.... I Export... |
M arme Yalue =]
Card ID 0424H
Card Description PTO-AFC
M edium Description Flow Computer Module
Long Description Gaz/Liguid Flow Computer Communication ..
Fower 800
Murmber of Parameters Used 0
D efault Murnber of Parameters ]
I Bytes 0
Out Bytes 0
Module Type 0-Dizcrete
Doc Only 1-Te
MCS Simple 1 0-Ordinary
MCS Simple 2 0000-0000
D efault Parameter D ata
Rack Yiew Bitmap FTOAFC.bmp
Dirap Yiew Bitmap PTOAFC brap :J

Edit Cancel Heb |
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Now you can close the Schneider alliances application and run the Proworx 32
software. At the Traffic Cop section, select the PTQ module to be inserted at the
slot:

#F ProWORX 32 - [SAFTESTTEST] Offline - [Traffic Cop [SAFTESTTEST]]

t File Edt View Window Help - ) ] . . :Li_'i}_l
DR SO w3 BE A AN, [§alan|ees w0 e a8 8 a
- - o a00 | G-E-A-WE-w-2-E- @ 0k

- x| -
[ turn Traffic Cop Drop Rack 1 T Rack 2 T ck 3 T Hack 4 T
,a] Direct To Online | llead 00 (Local)
4 My Computer Drop 01 (Quartum Serie| | 1T 21 3 T 4 T 5T 6 T 7 [ 8] ST 0] W[ 12l 18] 14T 15 16
L)) Met_demo [ Rack 01
=L SAFTESTTEST <Offlin 0 crsi1aa
- #[) Configuration 0 crusa
ﬁ Traffic Cop 0 FTEAMS
Communications 0 -
- ;:E Logic 0 -
# Data Editors 0 -
Configuration Estensior 0 -
E ASCI Messages 0 -
[#) PLC Status i- - . . . . . . - . . . o |
Analyze Device 0 -
Knowledge Base 0 -
0 -
0 -
0 - . -
U =
{0 Rack 02
ead 02 [Distibuted)
Available : 7400 mA
Mo FTEI01S j Do Seies Quantum Series -
Descriotion |EC-60870-5-101 Slave Module Hald Up Time 3
< > Fower Rating 800 Fiack 1
" T - : Rack 2
-IProiscts | G utiitiss Status Pesister (3]
Bjoocuments | ®apn [ < | 3 =] {nput Points 0000 /1024 =l
S [FAFTESTIEST |-~ Edi Summay® Tiaffic Cap =1l =
Head Diap Aack il ﬂ ProWORX 32 Tracking Help '
o= A [ = s Welcarne ta the Tracking Help! Here you will find relevant information that
Short Comments directly pertains to the current instruction or I/0 module being accessed. -
| - sl e e e 7
|| L1 | Tracking Help I Message Central
[Logged in user: Hi [FROGRAM [SAFTESTTEST - «Quantum 534 @ TCPIP-192 168 0133 Offiine
—_—

ProSoft Technology, Inc. Page 45 of 181
May 14, 2008



PTQ-101M ¢ Quantum Platform Configuring the Processor with ProWwORX
IEC 60870-5-101 Master Communication Module

Page 46 of 181 ProSoft Technology, Inc.
May 14, 2008



Configuring the Processor with UnityPro XL

PTQ-101M ¢ Quantum Platform

IEC 60870-5-101 Master Communication Module

4

4.1

Configuring the Processor with UnityPro XL

In This Chapter

Create @a NEeW Project .......oooeiiiiiiiiiiee et 47
Add the PTQ Module to the Project..........cccoceiiiiiiiiniiccccee 49
How to Set up and Use the Sample Function Block for Unity................ 51
Build the Project ....... ... 62
Connect Your PC to the Processor .........cccoccuveeiiiiiiniecc e 63
Download the Project to the Processor ...........cooocieeiiiiiiiiciiiiieeeeeeee 65

The following steps are designed to ensure that the processor (Quantum or
Unity) is able to transfer data successfully with the PTQ module. As part of this
procedure, you will use UnityPro XL to create a project, add the PTQ module to
the project, set up data memory for the project, and then download the project to
the processor.

Create a New Project

The first step is to open UnityPro XL and create a new project.

1

In the New Project dialog box, choose the CPU type. In the following
illustration, the CPU is 140 CPU 651 60. Choose the processor type that
matches your own hardware configuration, if it differs from the example. Click
OK to continue.

Version | Diescription | | Ok I
02.00 | Premium Cancel |
02.00 | Quantum
02.00 | 486 CPU, 400Kb Program, MB, MB+ Help |
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2 The next step is to add a power supply to the project. In the Project Browser,
expand the Configuration folder, and then double-click the 1:LocalBus icon.
This action opens a graphical window showing the arrangement of devices in
your Quantum rack.

@ Unity Pro XL: PTQ_DNP* H=
Eile Edit View Services Tools Build PLC Debug Window Help

- R I e E & e e R GO =]

[T E|& -
T smonnslview

{5y Station Bus: I 1 140 CPU 651 60 02.00 = |

B +{33, Configuration =
B 58 4:LosslBus |—

-] Deri

Data Types

- Derived FB Types
[~y Variables & FB instances
. @  Elementary Variables

Derived Varisbles
10 Derived Variables
Elementary FE Instances
Derived FE Instances

Timer Events

-] WOEwents

imation Tables

oo ]] Operator Screens
@ - [§l, Documentation

[ AT> T Rebuild Al Project £_imoonizigon h_User swors b Sesvcnimegiace §
Ready [FME R mode oFFLINE | | Jusg:svs | MoTeunT iy [

3 Select the rack position for the power supply, and then click the right mouse
button to open a shortcut menu. On the shortcut menu, choose New Device..

il Local Bus M= E3
Buz | 1 [140cPU 851 80 0200 =l ‘

|»

4 | M4
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4 Expand the Supply folder, and then select your power supply from the list.
Click OK to continue.

Ok I

Address: I 16
Cancel |

Part Mumber Description I;l Help |

Bl Courting

B Discrete

- Expatt

B Mation

= Supply

AL Slanddlone P35 115,230V 34

AC Standalne PS 115/230V 8A
AC Redundant PS5 115/230V 8A
AC Redundant PS5 1204230V
DC Standaone PS 24V 3A

- 140 CPS 114 X0
"""" 140CP5124 00
"""" 140CP5 12420
"""" 140CPS 21100

"""" 140 CPS 214 00 DC Summahle PS 24V 104
"""" 140 CPS 224 00 DC Redundant PS 24V 8A
"""" 140 CPS 414 00 DC Summable PS 48V 8A

"""" 140 CPS 424 00 DC Redundant PS 48V 8A

DC Standaone PS 125V 3A
DC Redundant PS 125V 8A

------- 140CPS 51100
------- 140 CPS 524 00

-

5 Repeat these steps to add any additional devices to your Quantum Rack.

4.2 Add the PTQ Module to the Project

The next step is to add the PTQ module.

1 Expand the Communication tree, and select GEN NOM. This module type
provides extended communication capabilities for the Quantum system, and
allows communication between the PLC and the PTQ module without
requiring additional programming.

Fie Edit Yew Services Iools Buld PLC Debug Window Help

BEds |5 ejo~|zjralds|one saemsne vy me w0
Project Browser

D station T [t om 3 |

EIV !’g“un B —

us
~[Z] Derived Data Types
-] Derived FB Types
[~y Variables & FB instances
i @ Elementary Varlables
Derived Varisbles

10 Derived Variables
Elementary FE Instances
Derived FE Instances

Communication

mation Tables

-] Operator Screens
& [fl Documentation

= Communication

140 CRP 93X 00

RIO HEAD 5308

140 EIA 921 00

AS- 1 CHANNEL

140 NOE 311 00

QUANTUM SY/MAX ETHERNET MODULE

140 NOE 351 00

QUANTUM SY/MAX ETHERNET MODULE ...

140 NOE 771 00

ETHERNET TCF IP, BASIC WEB SERVER ..

T40NCE 771 D1

ETHERNET TCF IP, BASIC WEB SERVER ..

140 NOE 77110

ETHERNET TCP IP, CONFIGURABLE WEB .

[A[ AT TR Rebuild Al Project £

A Useremors By

Reploce |

- 140 NDE 77111

ETHERNET TCF IP, CONFIGURABLE WEB .

Ready

S GEN NOM

[HMI Ry mode [oFF

= PTQ POP MV1

- 140 NOM 2ZXX 00 MN1 MB+
- 140 NWM 100 00 FACTORYCAST HMI WEB SERVER MODULE
140 XBE 100 00

- Counting

OK. |
Cancel |
Help I

Address: 1.4
Part Number Description [l
= Local Quartum Drop Local Quantum Drop
Analog
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2 Next, enter the module personality value. The correct value for this ProTalk
module is 1091 decimal (0443 hex).

4 Unity Pro XL : PTQ_101_TEST_PROGRAM_65160 - [11.4 : GEN NOM] 9([=1E3
Eile Edit Wiew Services Tools Build PLC Debug ‘Window Help — | &

== = B =B m &

: MOM t i modul
%a Structural view ppe generic module

....... Stati ~ p— N r— " . — -
_?____@a ll:‘::'lﬁguration i Ovengew | Eonllgurallon] O obects

e &__ﬂ.; 1 Local Bus Parameter Mame | Walue |

) €0 11 Local Quankum Drop MODULE PERSONALITY 1091
- 5 Derived Data Types
-------- () EventiOiM
........ A Input
-------- = MaduleTime

e @ Derived FB Types
+ Ik BkI90Z101M

o - @ Yariables & FB instances
-------- @ Elementary Yariables
@ Derived Yariables
[l 10 Derived Yariables
-------- % Elementary FB Instances
-------- 4 Derived FB Instances

L5 eeiaiowees L7 fffl PLC.. | @ Loca.] S test .| Saimple...| i) main .| [#] Table | @ Data.. B2 1.4 .

L%

| | | [\BuildA Import/espot_ A Useremors A Seach/Replace  f

Ready HMI R mode |OFFLIMNE LISE:SYS

3 Before you can save the project in UnityProXL, you must validate the
modifications. Open the Edit menu, and then choose Validate. If no errors are
reported, you can save the project.

4 Save the project.
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4.3 How to Set up and Use the Sample Function Block for Unity
4.3.1 EVENTFB Function Block Overview
The purpose of the EVENTFB sample function block is to transfer the events into
a buffer that consists of an array of elements that stores all data in a convenient
format for the user. The block 9903 passes data into a compacted format thus
occupying the minimum amount of registers. The EVENTFB sample function
block already extracts each event value into a separate register.
The following illustration shows the structure of each element of the buffer
(extracted from the data type definition file):
ﬂ Data Editor
Variables DDT Types l Function Blocks] DFE Types
Filker L % Name |x
DHD
& Sectar WORD
& CoT WORD
& FReserved WORD
-~ B Pointindex ARRAY[D.1] OF WORD
@ Faintindex[0] WORD
& Pointindex[1] WwORD
& ASDUType WORD
@ Miliseconds LINT
& Seconds LIMT
& Minutes B TE
& Hours B TE
& Month BYTE
& Day BYTE
& Vear WwiRD s
& Qualifier WwiORD
- B Value ARRAY[D.1] OF WORD
& Value0] WORD
& Value1] WORD -
The data structure that stores the incoming events consists of a circular buffer
that can store up to 199 events. The buffer consists of an array of 199
"EVENT101" elements presented previously. The element index can vary from 0
to 199. If the last event updated was located at index 199 then the next event will
be copied to index 0.
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The following illustration shows an instance example of the EVENTFB function
block:

10 20 a0 -

I I I I

S 4 - 8
1
BIk2Q0Z101M
ﬂ - BlokGount—BIkC aunt: BlkCountp—BlockCount - - - . . .
- ResetEP1-——|ResetEP ——————ResetEF —iesetEP1
- LastPoinF—|LstP oint———LstP aint}—T astP oint
- Inputhata—finputStatus OutputControlf—CutputControl1
- MyTrigg ExternalCmd Events|—Events
1 EventlnQueusf—EventCoountinQueue
EwentOverF | owf—EwventOwverflow
o ) a
20

[ . . -
| »

The EVENTFB function block contains the following PINs:

PIN PIN Type Data Type Description
InputStatus input Array of Stores the memory area updated by block 9903.
WORD The start address must point to the same start

address defined for block 9903 backplane data
exchange (Point Address parameter).

ResetEP input/output  INT Move a value of one to reset the event pointer.
This will cause the next event to be written to
index 0 at the circular buffer. The register will be
automatically reset to zero after the request was
processed. This register should be only used for
very specific applications (because the circular
buffer automatically changes the element pointer
from 199 to 0 after the maximum index was
reached)

Events Output EVENT101M  Circular buffer that stores all received events in
a convenient format for the user application. It
can store up to 200 events (index varies from 0
to 199). After event 199 is updated the next
event to be received will be automatically
updated at index 0.

BlkCount Input/Output  INT Incremented after a block is received (and after
the events in that block have been read into the
circular buffer). The maximum value for this
counter is 1000 (then it is automatically reset to
0)

LstPoint Input/Output  INT Pointer to the last event index read from the
module. For example, if last event was updated
at index 5 then this value will have the same
value.

ExternalCmd Input WORD This external command is used so user can
issue different commands while the module
receiving events.
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PIN PIN Type Data Type Description
OutputControl ~ Output Array of Stores data to be sent from the processor to the
WORD module the start address it should match what

you configured your backplane exchange to
start.

Eventinqueue Output WORD Indicates how many events are in the queue to
be read.

EventOverflow  Output WORD This will be set to yes (1) if the overflow flag is

set due to 199 events in the queue waiting to be

read.

4.3.2 Importing the EVENTFB Function Block

1 Copy the provided function block from the ProSoft Solutions CD-ROM, or
download the EVENTFB.XDB from http://www.prosoft-technology.com. For

this example, save the Function Block in your My Documents folder.

2 In the Project Browser, select Derived FB Types and then click the right
mouse button to open a shortcut menu. On the shortcut menu, choose

Import.

Project Browser @
%a Structural view
------- {3, Station °
o] D‘, Configuration

----- {3, Comm

........ Q’ Met
........ a’ Prograi
e @’ Tas

........ m’ Derived Data Types

Open
Get From Library
Put in Library

Export

Add User Directory ..,
Add Hyperlink ...

o | Cancel |

4 Click No to discard your changes, unless you are importing this function block
to an existing project, in which case click Yes.
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5

Import

My Recent
Documents

e

Desktop

=

\$

My Documents

ter

& j&

by Metwork,
Places

In the Import dialog box, click the Import button

?X

Look in: | B My Documents

sl e Bk E-

@concept

| ConceptTest
My Music

ﬂMy Fictures
[CMy Received Files
@My Videos
CMyDownloads
[T Mew Falder

[ UnityPro_ladders
[ UnikyProXL

[ UnitySample

() UnityEF_ladders

VENTSFE. XDB

<

b

File name: |E\-"ENTSFB HDB

Irnpart |

Fil=s of lpe: |Derived function [*=<DEB]

[
j Cancel

6 Inthe Project Browser, expand Derived Data types and verify that the import

was complete.

Project Browser E

%a Strucku-al wisvs

....... {34, Station
= D,; Configuration
o @’ Derived Data Types
-------- T, Event101M
o NPt

Cukpuk
Derived FB Types
=] m’ EBlk3303101M

e[ @ Sections

........ implement

o - a, Yariables & FB instances —
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7 Next, add the FB section to the programs folder.

Project Browser 5]

%a Structural view

S @, ¥ariables & FB instances "
2 @, Elementary VYariables h |
@, Derived Vatiables

. 10 Detived Vatiables

‘\, Elementary FB Instances

Ik, Derived FE Instances

a, Communication

Irnpork ...

Create builded Activation Conditions Table CTRL+T
Add User Directory ...
x| Begin Import Add Hyperlink. ...

= |File name: C:\Doci
J End IMPORT sour(  “°°m =

H[A* M Anel  Expandal

Collapse all

Zreate a new section

General |Localization| Conditionl Remote IDI Commentl

Hame:

Imain

Language: Protection:
I FED - l I Maone - l

ak I Cancel Apply Help

8 Click OK
L main, : [MAST]
L
Jd | ' ' il
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9 The next step is to add the Function block to the Main section. Open the
EDIT Menu and then choose FFB Input Assistant

QUnity Pro XL : <No name >*
File N8 View Services Tools Build PLC Debug  Wir

2 o
Proj [x]
[ ~
Select all Chrl+-a

s Data Selection. .. Chrl+D
FoNFFE Input Assistant...
[dew 4
Select Mode Esc
ik 3

10 This action opens the Function Input Assistant dialog box.

B Function Input Assistant [‘5__<|
FFE type : | ﬂD
Instance : | j J

Protatype
Name | Type | na. | Comnent Entry field |
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11 Click the button to the right of the FFB type field.

Function Input Assistant : FFB Type Selection @

|BkI30Z101M

ﬂ Help On Type |

Function and Function Block tppes l

KK

—

v EF v EFB | DFB

Libraries/Families |

[ <Application:
+-[] <Libset>

12 Click OK to populate the Function Input Assistant dialog box.

M Function Input Assistant

X

=1l

FFBtype:  |BIk330310TM
Instance : |FBI_D
Protatype

|

Name Cormrnent Entry field
B InputStatus |t 4
@ ExtenalCmd WORD 5
-8 <outputss
B OutputContral | Output 4
H Events ARRANYIO.199]... |5
& EventinQueue | WORD 6
& EventOverFlow | wWORD 7
-85 <inputs/outputs>
@ BlkCount INT 1
@ ReselEP INT 2
& LstPoint INT 3

| Help On Type

o]

Cancel | Help |

ProSoft Technology, Inc.
May 14, 2008

Page 57 of 181



PTQ-101M ¢ Quantum Platform Configuring the Processor with UnityPro XL
IEC 60870-5-101 Master Communication Module

13 Click OK to dismiss the Function Input Asistant dialog box. Next, click to
select the Main [Mast] section.

1
Blka203 1010

10 i —[BkCount BIkCount
e R ezatEP ResstEP
i L=tF oint L=tPoint
InputStatus OutputControl
ExternalCmd Events|

EwentinQueue
EventOverFlow|

| ﬁ ﬁ =
| »

14 The next step is to create variables to associate to the function block PINs.
We will start with the Inputstatus PIN. The variable for this PIN must point to
the same start address where block 9903 will be copied to, referring the
Register Start address entry in the module configuration file.

Regi ster Start : 1 #3x start register where data noved from nodule to
processor (1 to n)

This implies that the variable associated to PIN Inputstatus must also start at
the same register address (%Ilw1 for this example).

As the Inputstatus PIN will start same as 3x, the variable associated with PIN
OutputControl must start at the same register address %MW1

4x Register Start D1 #4x start register where data noved from
processor to nodule (1 to n)

You must create user variables that match all PINs on the function block. The
following illustration shows an example.

I ™ " " I

10 20 30 ]

FBI O

Bka90310 10

10 1 BlodeCount—B Ik ount BIkCountf—BlockCount .
- - - - -ResetEP1—|ResetEF ResetEP|—ResetEP1. - - . .
LastF oint—|LstP oint LstPointf—LastFoint

Inputl ata—{|inputStatus OutputControlf—0utputCantral1

My Trigger—|EsternalCmd Events}—Ewvents .
EwentlnQueuef—EventCountinQueue
EventOverF lawf—EventCwe flow

A | | o

15 Before you can save the project in UnityProXL, you must validate the
modifications. Open the Edit menu, and then choose Validate. If no errors are
reported, you can save the project.

16 Save the project.

17 Download the project and test the function block
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4.3.3 Using the EVENTFB Function Block

1 Create variables that match the Event format. When you import the function
block, derived data types will also be imported.

The variable should match the Event 101M type and should match the
following illustration.

'_'J Data Editor

Wariables DDT Types l Function Blocks] DFE Types
Filter
T | ®g| Name [
& Sectar WwORD
& COT WORD
& FResarved WORD
-- B Pointlndex ARRAY[0.1] OF WORD
& Puintindex[0] WwORD
& Pairtindex[1] WORD
& ASDUType WORD
& Miliseconds UINT
& Seconds UINT
& Minutes BYTE
& Hours BY'TE
& Month BY'TE
& Day BYTE
& Vear WwWORD =
& Qualifier WORD
S B Vale ARR&Y[0.1] OF WORD
& Valuel0] WORD
@ Valuel] WORD -
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2 In the animation table, create an array of events to copy all 199 events, block
count, ResetEP, and the last point, which is the index in the array for the last

event to be copied to the array. The following illustration shows that we

received two events in one block (block count=1) and last Point =1..

& B(=]EY
Modification Force [ Extended Shings
Mame - | YWalue | Tupe - | (=]
> ResetEP1 0 INT
% BlockCount 1 INT
¥ LastPoint 1 INT
=l Events ARRAT[0.199] OF Event1 01
—|- @ Ewvents[0] Event101M
& Session 1] WORD |
& Sector 0 WORD
& COoT 3 WORD
@ Reserved 0 WORD
- B Paintindex ARRAY[0.1] OF WORD
& Pointindex[0] 100 WORD
& Pointindex[1] 0 WORD
& ASDUType 30 WORD
& Milliseconds 866 UINT
& Seconds K]l UINT
& Minutes 55 BYTE
& Hours 11 BYTE
& Month 5 BYTE
& Day 9 BYTE
& Year 2008 WORD
& Qualifier 1 WORD
- B Value ARRAY[0.1] OF WORD
& Value[0] 1 WORD
& Value[l] 0 WORD
—- @ Events[1] Event101
& Session 1] WORD
& Sector 1] WORD
& COT 3 WORD
& Reserved 1] WORD
+- B Pointindex ARRAY[D.A] OF WORD
& ASDUType 30 WORD
& Milliseconds 866 UINT
& Seconds H UINT
& Minutes 55 BYTE
& Hours 1 BYTE
& Month 5 BYTE
& Day ] BYTE
& Year 2008 WORD =
¢ | PN P H - 1 WD n | b ,_
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In this example, the remote device has sent two events with timestamp to the
module (in same block number). The following shows an example of how the
variables associated to the EVENTFB function block would be updated.

= BlkCount: shows a value of 2 because the processor has received two blocks

9903

= LstPoint: shows a value of 3 because the last element that was updated has

an index of 3.

» Events[0]: shows the first event received from the module
» Events[3]: shows the Last event received from the module

Modification Force

[ Extended Stings

Mame - |Value | Tupe - | =]
& ResetEP1 0 INT
& BlockCount 2 INT
% LastPoint 3 INT
=@ Events ARRAY(0..199] OF Event! 01h
—- @ Events{0] Event] 01k
& Session 0 wWORD —
& Sector 0 wWORD
& CoT 3 WORD
& Reserved 0 wWORD
- B Pointindex ARRAY0.1] OF ‘WORD
& Pointindex[0] 100 WORD
& Pointindex[1] L1} WORD
& ASDUType 30 WORD
& Milliseconds 866 UINT
& Seconds ] UINT
& Minutes 55 BYTE
& Hours 11 BYTE
& Month b BYIE
& Day 9 BYTE
& Year 2008 WORD
@ Qualifier 1 wWORD
- B Value ARRAY0.1] OF ‘WORD
& Value[0] 1 WORD
& Value[1] 0 WORD
<@ Events[1] Event1 01
<@ Events?] Event1 01
—- @ Events[3] Eventl 01k
& Session 0 wWORD
& Sector 0 wWORD
& coT 3 WORD
@ Reserved 0 wWORD
- B Pointindex ARRAY0.1] OF ‘WORD
& Pointindex[0] 103 WORD
& Pointindex[1] LI} WORD
& ASDUType 30 WORD
@ MHilliseconds 189 UINT
@ Seconds 38 UINT
@ Hinutes 10 BYTE =
M Unaen 172 DvVTLC
< | B
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4.4  Build the Project

Whenever you update the configuration of your PTQ module or the processor,
you must import the changed configuration from the module, and then build
(compile) the project before downloading it to the processor.

Note: The following steps show you how to build the project in Unity Pro XL. This is not intended to
provide detailed information on using Unity Pro XL, or debugging your programs. Refer to the
documentation for your processor and for Unity Pro XL for specialized information.

To build (compile) the project:

1 Review the elements of the project in the Project Browser.

2 When you are satisfied that you are ready to download the project, open the
Build menu, and then choose Rebuild all Project. This action builds
(compiles) the project into a form that the processor can use to execute the
instructions in the project file. This task may take several minutes, depending
on the complexity of the project and the resources available on your PC.

3 As the project is built, Unity Pro XL reports its process in a Progress dialog
box, with details appearing in a pane at the bottom of the window. The
following illustration shows the build process under way.

Unity Pro XL : <No name>* - [Quantum Drop for local] M [=] E3

- ETET]
el N A N - T & m BaB (M2 | VT | oe||msm||re
s B |G~
-E! = Local Quantum Drop

—“! sssss - - T -
= ), Cosfiguration o E—r I
S g, ieed e Paismater Mame | e |
0, l:Losd Qruaniem Dvep Starting address staius table o
=, nwoxerovan [ Ending addess status table [a
= i, Dwiived Dita Types : O — T
0, AcvoLCFEAD Do hokd L time 100ms 3
- ittt :
1, ACYCLCWRTE e
_,1, ACYCUCVRITEN
L, ALsAM —
g e | e

[Hardware catalog =
= Local Quanhum Diop ‘

Anabog
+ - Commurication
# - Counbrg
- Discrele
= Ewpeil
+ - Motion

3 Rack.

4 Suppy

A5 [0 05 B Loost bus friom || SeMAN <S> |0 Localbus 5 Quantum Dr.

Hanatyzing...
Hliimpl <DFB> : [PTO_PDPMYI_DFB]} : 0 error(s]. O warning(s]
[MAIN <SR 1 [MAST]) I errar{s). 0 warning(s]

| [ALATETE T Retuita an prgect £ J_User s GeactiRapiace J

Ready v mode loFFLmE | | MOCEUS01:L | not st [ | i

After the build process is completed successfully, the next step is to download
the compiled project to the processor.
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45 Connect Your PC to the Processor

The next step is to connect to the processor so that you can download the project
file. The processor uses this project file to communicate over the backplane to
modules identified in the project file.

Note: If you have never connected from the PC to your processor before, you must verify that the
necessary port drivers are installed and available to UnityPro XL.

To verify address and driver settings in UnityPro XL:

1 Open the PLC menu, and choose Standard Mode. This action turns off the
PLC Simulator, and allows you to communicate directly with the Quantum or
Unity hardware.

PLC Debug Window Help

Connect Ctrl+
Set Address...
fridroe |

@ Simulation Mode

Project Backup... L4

Memory Consumption. ..

2 Open the PLC menu, and choose Set address... This action opens the Set
address dialog box. Open the Media dropdown list and choose the
connection type to use (TCPIP or USB).

Set Address HE
~v" PLC —  Simulatar -
Bandwidth... |
Addresz Address
Test Connection |
[127.0.01 [1z700i
Media Media
[TcrP = | [P =]
Cancel |
LCommunication Parameters | LCommunication Parameters |
Help |
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3 If the Media dropdown list does not contain the connection method you wish
to use, click the Communication Parameters button in the PLC area of the
dialog box. This action opens the PLC Communication Parameters dialog
box.

PLC Communication Parameters

Fiequest failure recovery

Humber of ties: IE _Ij
Tirnenut [ms] ISDDD

I"| Speedat 116 KEds E} Diriver Settings

0K I Cancel | Help I

4  Click the Driver Settings button to open the SCHNEIDER Drivers
management Properties dialog box.

MODBUS SERIAL Diver |  MODBUSTest |  XWAYTest |
DRIVERS Manager | PLC USE Driver
SETUI
Drrivers Manager W21 [E14 ‘-v
Drivers—————————— System info———————————
2 installed drivers windaws NT V6.1 [Build 2600]

Extended info : Service Pack 2

“Winsock | W2.2
Ingtall # update
DLLgsWAY : WE, 1,235
Uniristall this driver | Methcoess : W1, 0.8, 14

OK |

5 Click the Install/update button to specify the location of the Setup.exe file
containing the drivers to use. You will need your UnityPro XL installation
disks for this step.

Driver installation/update
Inzert the driver installation digk in the selected oK
device then click OK. _

Cancel |

Inztall the: driver from :

Achzetup.ene Browsze...
| _Browse_ |

6 Click the Browse button to locate the Setup.exe file to execute, and then
execute the setup program. After the installation, restart your PC if you are
prompted to do so. Refer to your Schneider Electric documentation for more
information on installing drivers for UnityPro XL.

4.5.1 Connecting to the Processor with TCPIP

The next step is to download (copy) the project file to the processor. The
following steps demonstrate how to use an Ethernet cable connected from the
Processor to your PC through an Ethernet hub or switch. Other connection
methods may also be available, depending on the hardware configuration of your
processor, and the communication drivers installed in UnityPro XL.
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4.6

If you have not already done so, connect your PC and the processor to an
Ethernet hub.
Open the PLC menu, and then choose Set address.

Important: Notice that the Set address dialog box is divided into two areas. Enter the address
and media type in the PLC area of the dialog box, not the Simulator area.

Enter the IP address in the address field. In the Media dropdown list, choose

TCPIP.
Click the Test Connection button to verify that your settings are correct.

Set Address
¥ PLC Simulator :
| |— | B andwitdth. ..
Test Connection |
|192.188.2.21 . —
\y Successfully connected to khe currently selected target,
Media
ITCF'IF' 0K, |
Cancel |
LCommunication Parameters | ‘ LCommunication Parameters |
Help |

The next step is to download the Project to the Processor.

Download the Project to the Processor

1 Open the PLC menu and then choose Connect. This action opens a

connection between the Unity Pro XL software and the processor, using the
address and media type settings you configured in the previous step.

On the PLC menu, choose Transfer Project to PLC. This action opens the
Transfer Project to PLC dialog box. If you would like the PLC to go to "Run”
mode immediately after the transfer is complete, select (check) the PLC Run
after Transfer check box.

Transfer Project to PLC
PC Project Overwitten PLC Project

Mame: |Stati0n Mame: |Station

Wersion: IU- 01 Wersion: IU-U-'I
Last Build: ISeptember 25, 2006 3:37:26 PM Last Build: ISeptember 25, 2006 3:37:26 PM

| Transfer I Cancel |

3 Click the Transfer button to download the project to the processor. As the

project is transferred, Unity Pro XL reports its process in a Progress dialog
box, with details appearing in a pane at the bottom of the window.

When the transfer is complete, place the processor in Run mode.
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Installing and Configuring the Module

This chapter describes how to install and configure the module to work with your
application. The configuration process consists of the following steps.

1 Use to identify the module to the processor and add the module to a project.
Note: The software must be in "offline” mode to add the module to a project.

2 Modify the example ladder logic to meet the needs of your application, and
copy the ladder logic to the processor. Example ladder logic files are provided
on the CD-ROM.

Note: If you are installing this module in an existing application, you can copy the necessary
elements from the example ladder logic into your application.

The rest of this chapter describes these steps in more detail.

Configuration File

In order for the module to operate, a configuration file (IEC101M.CFG) is
required. This configuration file contains all the information required to configure
the module's master drivers, set up the databases for the controlled devices and
established a command list. Each parameter in the file must be set carefully in
order for the application to be implemented successfully. The Reference chapter
contains an example listing of a IEC101M.CFG file.

The configuration file is separated into sections, with topic header names
enclosed in the [ ] characters. The configuration file consists of the following
sections:

[Section] Description

[Backplane Configuration] Backplane transfer parameter section
[I[EC-870-5-101 Master] General Configuration for driver
[IEC-870-5-101 Master Port 0] Configuration for first application port
[IEC-870-5-101 Master Port 1] Configuration for second application port
[IEC-101 Master Session x] Definition for each control unit
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[Section] Description
[IEC-101 Master Session x Sector y] Definition for each sector in each controlled unit
[I[EC-101 Master Commands] Command list to control slave units

After each section header, the file contains a set of parameters. Unique labels
are used under each section to specify a parameter. Each label in the file must
be entered exactly as shown in the file for the parameter to be identified by the
program. If the module is not considering a parameter, look at the label for the
data item. Each parameter's value is separated from the label with the "'
character. This character is used by the program to delimit the position in the
data record where to start reading data. All data for a parameter must be placed
after the "' character. For numeric parameter values any text located after the
value will not be used. There must be at least one space character between the
end of the parameter value and the following text. An example of a parameter
entry is given below:

Baud Rate: 38400 #Baud rate for naster port

The parameter label is "Baud Rate" and the parameter value is 38400. The
characters after the parameter value are ignored and are used for internal
documentation of the configuration file.

Any record that begins with the '#' character is considered to be a comment
record. These records can be placed anywhere in the file as long as the '#'
character is found in the first column of the line. These lines are ignored in the file
and can be used to provide documentation within the configuration file. Liberal
use of comments within the file can ease the use and interpretation of the data in
the file.

Use any text editor to alter the supplied IEC101M.CFG file for the specific
application. You must enter each parameter correctly for successful application
of the module. The Reference chapter contains a complete listing of all
parameters utilized by the module with a definition of each parameter.

5.2.1 [Backplane Configuration]

This section provides the module with:

" aunique name,

= designates database addresses for input and output on the module and on
the processor,

= identifies the method of failure for the communications for the module if the
PLC is not in run mode

= describes how to initialize the module upon startup.
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The following example shows a sample [Backplane Configuration] section:

[ Backpl ane Confi guration]
Modul e Name: PTQ 101M SAMPLE

TEST MODULE

#These values are required to define the data area to transfer between the

#nmodul e and the processor.

Read Register Start : 0
Read Regi ster Count : 50
Wite Register Start: 1000

Wite Register Count: 50

#Dat abase start register to nove to processor
#Nunber of words noved from nodule to
#processor

#Dat abase start register where data pl aced

#f rom processor

#Nurmber of words noved from processor to
#nodul e

#Used to define the area in the Processor for the nodule to interface with

3x Register Start: 1
4x Register Start: 1
Pass- Through Events : N

#3x start register where data noved from
#modul e to processor (1-n)

#4x start register where data noved from
#processor to nodul e (1-n)

#Pass event nessages to processor

Modify each of the parameters based on the needs of your application.

Module Name

0 to 80 characters

This parameter assigns a name to the module that can be viewed using the
configuration/debug port. Use this parameter to identify the module and the

configuration file.

Read Register Start
Range 0 to 3999

This parameter specifies the starting register in the module where the data
transferred from the processor will be placed. Valid range for this parameter is 0

to 3999.

Read Register Count
Range 0 to 3999

This parameter specifies the number of registers to be transferred from the
module to the processor. Valid entry for this parameter is 0 to 3999.

Write Reqister Start
0 to 3999

The Write Register Start parameter assigns the starting address for data to

retrieve from the processor.
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Write Reqister Count
Range 0 to 4000

This parameter specifies the number of registers to be transferred from the
module to the processor. Valid entry for this parameter is 0 to 4000.

3x Register Start

1ton

The 3x Register Start parameter defines the starting address in the processor's
3x (Quantum) or %iw (Unity) memory area to use for data being moved from the
module. Take care to use a starting address that will accommodate the entire
block from the module, but that will not overwrite data that is used for other
purposes.

4x Reqister Start

1ton

The 4x Register Start parameter defines the starting address in the processor's
4x (Quantum) or %iw (Unity) memory area to use for data being moved from the
processor to the module. Take care to use a starting address that does not
contain data in the processor's registers that is used for other purposes.

Pass-Through Events
Y or N (N = Default)

This parameter specifies if event messages received on the master ports will be
passed to the processor. If the parameter is set to N, event messages will not be
passed to the processor. If the parameter is set to Y, the module will pass all
events received to the processor using block identifier 9903.

5.2.2 [IEC-870-5-101 Master]

This is the configuration for the IEC-870-5-101 master port emulated on the
module.

Session Count
1to0 32

This parameter specifies the maximum number of sessions to establish on the
module. This corresponds to the number of slaves to be interfaced with the
module. This value represents the total number of slaves on all ports.
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5.2.3 [IEC-870-5-101 Master Port X]

Baud Rate

This parameter specifies the baud rate to be used on the communication channel
(port). Values from 110 to 38.4K are permitted.

Parity
None, Odd, Even

This parameter specifies the parity for this port using the following code
definitions: N=none, O=o0dd, E=even.

RTS On
0 to 65535

The parameter sets the RTS pre-send delay. The value entered represents the
number of milliseconds the module will wait after setting the RTS modem line
before sending the data.

RTS Off
1 to 65535

This parameter sets the RTS off delay. The value entered represents the number
of milliseconds the module will wait after the data packet is sent before dropping
the RTS modem line.

Minimum Delay
1 to 65535

This parameter specifies the minimum number of milliseconds to delay before
sending the message (setting RTS high). This can be used when the serial
network requires time for units to turn off their transmitters.

Receive Timeout
1 to 65535

This value represents the number of milliseconds to wait on a port from the time
the first character is received until the last character in the longest message
received on the port. This parameter should be set dependent on the baud rate.
A value of 2000 should work with most applications.

Single Char ACK FO, 1 or 3
Yes or No

If setto Y, a single character ACK (OxE5) will be sent instead of a fixed length
ACK (secondary function code 0) in response to a primary link function code 0, 1
or 3 if there is no access demand for class 1 data (ACD=1). If set to N, the fixed
length ACK will be sent.
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Use Balanced Mode

Yes or No

This parameter specifies if the port will use balanced mode. If balanced mode is
used, only one controlled station will be permitted on the port. If unbalanced
mode is used, multiple controlled stations can be used on a port. Select Yes to
use balanced mode and No to use unbalanced mode.

5.2.4 [IEC-101 Master Session x]

This section is used to define session x which runs on Port x. The session
sections of the configuration file are determined by the number of sessions set in
the configuration file. The sessions are referenced by a zero based index value.
For example, if the module is configured for four sessions, the configuration file
should contain sections for sessions 0 to 3 (that is, [IEC-101 Master Session 0] to
[IEC-101 Master Session 3]. Each of these sections will define the characteristics
of the specific controlled device to be interfaced.

Communication Port
Oor1

This parameter sets the port to which the controlled device is connected. On this
module, values of 0 and 1 are permitted.

Sector Count
1t0 5

This parameter sets the number of sectors contained in this controlled device.
The range of values is from 1 to 5. A sector section is required for each sector in
a session to define its database and settings.

Data Link Address
0 to 254 or 0 to 65534

This parameter uniquely defines the data link address for this unit on the
communication channel The ranges of values depends on the value set in the DL
Address Length parameter.

Common address of ASDU Len
1or2

This parameter specifies the number of octets used for the common address of
ASDU. This parameter must be set the same for all devices on the network.

Inform. Object address Len
1,20r3

This parameter sets the number of octets used to specify the address for an
information object in each sector for this session.
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COT octet count
1or2

This parameter sets the number of octets used for the COT field in each
message. If a value of 2 is selected, the value entered for the Originator Address
For COT will accompany each message from the controlling unit.

Originator address for COT
0 to 255

This parameter sets the address to be passed with each message when the COT
Octet Count parameter is set to 2.

Failure Delay
0 to 2000

This parameter sets the minimum number of seconds to delay before polling this
session when it is not online. This parameter is only used in unbalanced mode.

Confirm Timeout

0 to 24321

This parameter sets the number of milliseconds to wait for a confirm response
from the controlled device.

Retry Count
0 to 255

This parameter sets the number of retries to be performed on the controlled
device when a communication occurs.

C1/C2 Poll Count Pend
0 to 65535

This parameter sets the maximum number of class 1 and class 2 polls performed
on this session before trying the next session. This parameter prevents a session
from monopolizing the communication port.

Class 1 Polls
0 to 65535

This parameter sets the maximum number of class 1 polls performed on this
session before switching to another session. This parameter prevents a session
from monopolizing the communication port.

ProSoft Technology, Inc. Page 73 of 181
May 14, 2008



PTQ-101M ¢ Quantum Platform Module Configuration
IEC 60870-5-101 Master Communication Module

Class 1 Pend Delay
0 to 2732-1

This parameter sets the minimum number of milliseconds to delay between class
1 polls for pending data.

Class 2 Pend Delay
0 to 2732-1

This parameter sets the minimum number of milliseconds to delay between class
2 polls for pending data.

Class 1 Poll Delay
0 to 2732-1

This parameter sets the minimum number of milliseconds to delay between each
class 1 poll.

Class 2 Poll Delay
0 to 2732-1

This parameter sets the minimum number of milliseconds to delay between each
class 2 poll.

Auto Clock Req Mode
0=Sync Only, 1=Load delay/sync, 2=Acquire delay/load delay/sync

This parameter specifies the method used to perform automatic clock
synchronization. 0 performs a synchronization without delay, 1 performs
synchronization using the fixed Propagation Delay and 2 computes the delay and
use this value when synchronization takes place.

Propagation Delay
0 to 65535

This parameter sets the fixed propagation delay to be utilized if the Auto Clock
Req Mode parameter is set to a value of 1.

Response Timeout
0 to 2"32-1

This parameter sets the maximum number of milliseconds to wait for a
confirmation from the controlled station to a request from this module.
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ACTTERM with setpoint
Yes or No

This parameter determines if an ACTTERM will be sent. If the parameter is set to
Yes, then setpoint commands will issue an ACTTERM when the command is
complete. If the parameter is set to No, ACTCON is the last response to a
setpoint command.

5.2.5 [IEC-101 Master Session x Sector y]

This section sets the parameters for a specific sector of a session. Within each
session definition, is a parameter that specifies the number of sectors for the
session. For each sector defined for a session, there must exist a [IEC-101
Master Session x Sector y] section. Where the x value represents the session
index and the y value represents sector index. For example if session 0 contains
1 sector, there must be a section with the following name in the configuration file:
[IEC-101 Master Session 0 Sector 0]. The specific sector parameter set and
database is defined in this section.

Common ASDU Address
0 to 255 (1 oct) or 0 to 65535 (2 oct)

This parameter sets the common ASDU address to association with this sector of
the specified session. The range of address for this parameter are dependent on
the length value set in the session section.

Use Time tag commands

Yes or No

This parameter specifies if a time tag field is to be included with commands. This
is as specified in the IEC-870-5-104 specification and should only be utilized if
the controlled device supports these new data types. If the parameter is set to
Yes, a time tag will be added to all commands. If the parameter is set to No, the
normal IEC 60870-5-101 data type messages will be utilized.

Online Time Sync.

Yes or No

This parameter specifies if the sector in the controlled device will be sent a time
synchronization command when the unit is first recognized as being online. This

should only be used for devices that do not send an EOl message after
initializing.

Online General Int

Yes or No

This parameter specifies if the sector in the controlled device will be sent a
general interrogation command when the unit is first recognized as being online.
This should only be used for devices that do not send an EOI message after
initializing.
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EOI Time Sync.
Yes or No

This parameter specifies if the sector in the controlled device will be sent a time
synchronization command after this module received an EOI message from the
controlled unit.

EOI General Int

Yes or No

This parameter specifies if the sector in the controlled device will be sent a
general interrogation command after this module received an EOI message from
the controlled unit.

Database Definition

Database definition for this session/sector.
Data Types are as follows:
Monitored Data

= 1 = Single point

= 3 =Double point

= 5 = Step point

= 7 = Bitstring of 32-bits

= 9 = Measured normalized points

= 11 = Measured scaled points

» 13 = Measured short float points

» 15 = Integrated totals

= 110 = Measured normalized parameter (word-addressing/1 point = 1 data
word)

= 111 = Measured scaled parameter (word-addressing/1 point = 1 data word)

» 112 = Measured short float parameters (double-word-addressing/1 point = 2
data words)

= 240 = Integrated totals BCD format (3 word-addressing/1 point = 3 data
words)

5.2.6 [IEC-101 Master Commands]

This section contains the commands for the module. This section can contain up
to 1000 user defined commands to be executed by the module and sent to the
controlled devices. There is no need to place Class 1 or Class 2 polls in the this
list for the controlled devices as the master driver for each port will execute these
automatically when the port is idle. In order for the port to be idle, make sure that
there is idle time available and that the commands do not constantly utilize the
ports. The command list section starts with a reserved label START and ends
with the label END. Each row in the file corresponds to an individual command
with the first character position in each row left blank (white space).
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Enable Code

0 = Disabled
1 = Enabled with Poll Interval (seconds) utilized
2 = Conditional (executed when point in database changes)

This field defines whether or not the command is to be executed and under what
conditions. If the parameter is set to 0, the command is disabled and will not be
executed in the normal polling sequence. The command can be executed under
the control of the PLC processor through the use of a Command Control block.
Setting the parameter to a value of 1 for the command causes the command to
be executed each scan of the command list if the Poll Interval Time is set to zero.
If the Poll Interval time is set, the command will be executed, when the interval
timer expires. If the parameter is set to 2, the command will execute only if the
internal data associated with the command changes. This value is valid only for
write commands.

Database Index

Database Index is the location in the module's database to use as the source for
the data in the command. The data type (page 77) field determines the meaning
of the index.

Poll Interval

This parameter specifies the minimum frequency at which the module should
execute the command. The value is entered in units of seconds. For example, to
execute a command every 10 seconds, enter a value of 10 in the field. A value of
0 for the parameter implies that the command should be executed every scan of
the list.

Session Index

Session Index represents the session index in the module to associate with the
command. This index is set when the session is read in from this file. The range
of values for this field is 0 to 31.

Sector Index

Sector Index represents the sector index for the specific session. The range of
values for this field is 0 to 4.

Data Type

Data type file represents the ASDU type as follows:

Type Description DB Index type

45 Single point command Bit address

46 Double point command Bit address

47 Regulating Step point command Byte address

48 Setpoint, normalized point command Word address

49 Setpoint, scaled point command Word address

50 Setpoint, short float point command Double-word address

51 Bitstring (32-bits) point command Double-word address
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Type Description DB Index type
100 Group interrogation command NA

101 Counter interrogation command NA

102 Read command NA

103 Clock Synchronization NA

104 Test command (101 standard) NA

105 Reset process command NA

107 Test command (104 standard) NA

110 Parameter, normalized measured value Word address
111 Parameter, scaled measured value Word address
112 Parameter, short float value Double-word address
113 Parameter activation command NA

242 BCD integrated setpoint command 3 word address
255 Send a class 2 poll NA

Point Index

Point Index field specifies the address in the remote slave device of the point to
interact with.

Qualifier Parameter

The Qualifier Parameter field defined for a command is dependent on the data
type used in the command. In order to compute the qualifier for a command, add
all the values for the features to use with a command together to form a single
number. This number should be entered in the command record. Each data set is
discussed below:

Single Point, Double Point, and Regulating Setup

The format of the field for Single Point (45), Double Point (46), and Regulating
Step (47) commands is as follows:

Single Point, Double Point and Regulating Step Point Commands

o

it

O©Ooo~NOoOOObhWN-~O0

—~
O o

15

Single Double Step
Value Control Control
0 Value Value

Qualifier Code

Select/Execute Code

Deselect Code

Use Override Value

Not Utilized
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The value field for the different data types can be derived from the module's
database or that set in the command. The User Override bit is utilized to select
the source of the data value. The values for each data type are defined below:

Single Point Value:

= 0=0Off
= 1=0On

Double Point Value:

= 0=Not permitted

= 1=0ff

= 2=0n

= 3=Not Permitted

Regulating Point Value (Set by module using database value -1=next lower,
1=next higher unless override enabled):

= 0=Not permitted

= 1=Next step lower if database point is set to -1
= 2=Next step high if database point set to +1

= 3=Not Permitted

The Qualifier Code area defines the operation to perform as defined below:
Qualifier Code (Select one of the following):

= 0=No additional definition (slave dependent)
» 4=Short pulse duration

= 8=Long pulse duration

= 12=Persistent output

The Select/Execute area defines if the command should perform a direct execute
or select before execute command sequence. The values for this field are as
follows (Select one of the values for the following list):

= (O=Direct execution without select
= 128=Select executed followed by execute
= 256=Deselect command

The value field for the qualifier can be derived from the module's database or be
that defined in the qualifier. If the override flag is used, the module will issue the
command using the values contained in the qualifier defined for the command. If
the override flag is not set, the module will use the value in the database to send
to the controlled device. The values to use for the override flag are as follows:

= (0=Use value in database (value field should be set to zero for qualifier
parameter)

= 512=Use override value for state (preferred when using block 9902 with value
field set for command to execute)
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Normalized, Scaled, and Short Float

The format of the field for Normalized (48), Scaled (49), and Short Float (50)
setpoint command is as follows:

Normalized, Scaled and Short Float Setpoint Commands

Bit Description

0 Select/Execute Code
1 Deselect Code

2

to Not Utilized

15

The value read from database for point specified is used with this qualifier to
build a command.

The Qualifier Parameter uses one of the following codes:

=  (0=Direct execution without select
= 1=Select executed followed by execute
= 2=Deselect command

Bitstring for 32 Bits

The format of the field for 32-Bitstring (51) setpoint command is as follows:

Bitstring of 32 Bit Command

Bit Description
0
to Not Utilized
15

The value read from database for point specified is used with this qualifier to
build a command.

The Qualifier Parameter is not currently used to construct commands.
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The format of the field for Interrogation Command (100) is as follows:

Interrogation Command

Bit

Description

0
to
7

Interrogation Group

8
to
15

Not Utilized

No database value is associated with the construction of this command.

The Qualifier Parameter used with this command defines the interrogation group
to request. Only a single group can be requested in a single command. The
codes to use for this field are as follows:

0=Not used

1 to 19 = Reserved by standard
20=Station interrogation (global)

21=Interrogation group 1
22=Interrogation group 2
23=Interrogation group 3
24=Interrogation group 4
25=Interrogation group 5
26=Interrogation group 6
27=Interrogation group 7
28=Interrogation group 8
29=Interrogation group 9
30=Interrogation group 10
31=Interrogation group 11
32=Interrogation group 12
33=Interrogation group 13
34=Interrogation group 14
35=Interrogation group 15
36=Interrogation group 16

37 to 63 = Reserved by standard

64 to 255 = Reserved for special use (private range)
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Counter Interrogation
The format of the field for Counter Interrogation Command (101) is as follows:

Counter Interrogation Command

Bit Description
0
to Counter Interrogation Group
5
6
to Freeze/Reset Qualifier
7
8
to Not Utilized
15

No database value is associated with the construction of this command.

The Qualifier Parameter used with this command defines the counter
interrogation group to request. Only a single group can be requested in a single
command. The qualifier also contains the freeze/reset operation to be utilized
with the command The codes to use for this field are as follows:

Counter Interrogation Group:

0=No counter requested

1=Request counter group 1

2=Request counter group 2

3=Request counter group 3

4=Request counter group 4

5=Request general counter group

6 to 31 = Reserved by standard

32 to 63 = Reserved for special use (private range)

Freeze/Reset Qualifier:

=  0=No freeze or reset
= 64=Counter freeze without reset
= 128=Counter freeze with reset
= 192=No freeze with counter reset
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Read Command
The format of this field for the Read (102) command is as follows:

Read Command

Bit Description
0
to Not Utilized
15

No database value is associated with the construction of this command and no
qualifier value is used in this release of the software.

Clock Synchronization

The format of this field for the Clock Synchronization (103) command is as
follows:

Clock Synchronization Command

Bit Description

0 Synchronization Mode
1 Qualifier

to Not Utilized

15

No database value is associated with the construction of this command.
The Qualifier Parameter for this command has one of the following values:

» (0=Clock synchronization with out delay utilized
= 1=Synchronize clock with delay set
= 2=Measure delay, load delay then synchronize clock

Test Command
The format of this field for the test command (104 and 107) is as follows:

Test Command (both 101 and 104 versions)

Bit Description
0
to Not Utilized
15

No database value is associated with the construction of this command and no
qualifier value is used in this release of the software.
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Reset Process

The format of this field for the Reset Process (105) command is as follows:

Reset Process Command

Bit

Description

0
to
7

Reset Qualifier

8
to
15

Not Utilized

No database value is associated with the construction of this command.

The Qualifier Parameter has one of the following values as define in the protocol

specification:

0=Not used

1=General reset of process
2=Reset pending information with time tag of the event buffer
3 to 127 = Reserved by standard

128 to 255 = Reserved for special use (private range)

Parameter Setting

The format of this field for the Parameter Setting (110=Normalized,
111=Scaled, 112=Short float) is as follows:

Parameter Setting (Normalized, Scaled, Short Float) Command

Bit
0
to
5
6
7
8
to
15

Description

Kind of Parameter

Local change

Operation

Not Utilized

The value from module's database utilized to build the command.
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The Qualifier Parameter used with this command is determined by summing the
options from lists that follow:

Kind of parameter:

0=Not used

1=Threshold value

2=Smoothing factor (filter time constant)

3=Low limit for transmission of measured values
3=High limit for transmission of measured values

5 to 31 = Reserved by standard

32 to 63 = Reserved for special use (private range)

Local parameter change:

= 0=No change
= 64=Change

Parameter in operation:

= (0=Operation
= 128=Not in operation

Parameter Activation

The format of this field for the Parameter Activation (113) is as follows:

Parameter Activation Command

Bit Description

0

to Parameter Qualifier
7

8 Activation Qualifier
9

to Not Utilized

15

No database value used with the construction of this command.

The Qualifier Parameter used with the command is determined by summing the
options from the lists that follow:

Parameter Qualifier:

0=Not used

1=Act/Deact of previously loaded parameters (point index = 0)
2=Act/Deact of the parameter of the point index specified

3=Act/Deact of persistent cyclic or periodic transmission of the addressed
object

= 4to 127 = Reserved by standard

= 128 to 255 = Reserved for special use (private range)
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Activation Qualifier:

=  (O=Deactivate
= 256=Activate

BCD Integrated Setpoint

The format of this field for BCD Integrated Setpoint (242) command is as
follows:

BCD Integrated total Setpoint Command

Bit Description

0 Select/Execute Code
1 Deselect Code

2

to Not Utilized

15

The value in database is utilized for this command . The data resides in a 6-byte
data area in the module.

The Qualifier Parameter used with this command is selected from the following
list:

= (O=Direct execution without select
= 1=Select executed followed by execute
= 2=Peselect command

The format of this field for the Class 2 poll (255) command is as follows:

Class 2 Poll
Bit Description
0
to Not Utilized
15

No database or qualifier is used with this command.
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5.3

Uploading and Downloading the Configuration File

ProSoft modules are shipped with a pre-loaded configuration file. In order to edit
this file, you must transfer the file from the module to your PC. After editing, you
must transfer the file back to the module.

This section describes these procedures.

Important: The illustrations of configuration/debug menus in this section are intended as a general
guide, and may not exactly match the configuration/debug menus in your own module. For specific
information about the configuration/debug menus in your module, refer to The Configuration/Debug
Menu (page 93).

5.3.1 Required Hardware

You can connect directly from your computer's serial port to the serial port on the
module to view configuration information, perform maintenance, and send
(upload) or receive (download) configuration files.

ProSoft Technology recommends the following minimum hardware to connect
your computer to the module:

= 80486 based processor (Pentium preferred)

* 1 megabyte of memory

» Atleast one UART hardware-based serial communications port available.
USB-based virtual UART systems (USB to serial port adapters) often do not
function reliably, especially during binary file transfers, such as when
uploading/downloading configuration files or module firmware upgrades.

* A null modem serial cable.

5.3.2 Required Software

In order to send and receive data over the serial port (COM port) on your
computer to the module, you must use a communication program (terminal
emulator).

A simple communication program called HyperTerminal is pre-installed with
recent versions of Microsoft Windows operating systems. If you are connecting
from a machine running DOS, you must obtain and install a compatible
communication program. The following table lists communication programs that
have been tested by ProSoft Technology.

DOS ProComm, as well as several other terminal emulation programs

Windows 3.1 Terminal

Windows 95/98 HyperTerminal

Windows NT/2000/XP HyperTerminal

The module uses the Zmodem file transfer protocol to send (upload) and receive
(download) configuration files from your module. If you use a communication
program that is not on the list above, please be sure that it supports Zmodem file
transfers.
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5.3.3 Transferring the Configuration File to Your PC

1 Connect your PC to the Configuration/Debug port of the module using a
terminal program such as HyperTerminal. Press [?] to display the main
menu.

e EM vew CF Dol ted

D oF OB F

MODULE WENU
T=Display Henu
B=Data Analyzer
B=Block Transfer $tatistics
C=Module Configuration
D=Database Wiew
R-Receive Module Configuration
§- ule Conf 1quration
V=Verzion Information
W-Harm Boot Module

Ezc=Exit Progran

comactadn oz Fukn datect ST L am

2 From the Transfer menu in HyperTerminal, select Receive File.

~filock Transfer Statistics
-Module Configuration

1am
eceive Module Configuration
$=Send Module Configuration
Y-Yersion Information
H-Horm Boot Module

Esc=Ewit Progrom
Press "¥" key to confirm configuration send!
Sending configuration file:
IRHNSFERRING COMFIGURATION FILES FROM ProSoft MODULE TO PC;
he Zmoden Erotocol is used to send the file from the module.
Select the RECEIVE menu opticn and destination directory,

Building configuration file image from module.... Reody to Send!

Comactsdn ooy Futm catect SR £ am

3 Inthe Receive File dialog box, browse to the location on your PC where the
configuration file should be stored, and select Zmodem (or Zmodem with
Crash Recovery) as the receiving protocol.

I Receive File H

Place received file in the following folder:
IC:"-—.I'vh' Documents'. Browse... |

Use receiving protocol:

Zmodem -

Beceive I Close I Cancel |

When you have completed your selections, click Close.
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4 Press [S] (Send Module Configuration), and then press [Y] to confirm the
transfer.

L-Hodule Configuration
D-Database View

B-Beceive Module Configuration
5=Send Module Configuration
V-Version Information

H=Horm Baot Modula

Esc-Exit Program
Press ¥ key to confirm configuration send!

Sending configuration file:
TRANSEERATHG CONFIGURATION FILES FROM MVI WOOULE TO PC:

Select RECEIVE menu option ond receive files =, »
<OCOHFIGURATION FILE TRANSFERRED TO PC,

comactsdn ooy Futm catect SR £ am

The file transfer will then begin automatically, using the protocol and location
you specified in Step 3.

When the configuration file has been transferred to your PC, the dialog box
will indicate that the transfer is complete.

Confirm Send Configuration File to Remote PC by pressing 'Y’ key....

Sending configuration file:

TRANSFERRING CONFIGURATION FILES FROM MVYI MODULE TO PC:

Select RECEIVE menu option and receive files =, =
&Q0CONFIGURATION FILE TRANSFERRED TO PC.

The configuration file is now on your PC at the location you specified.

File

Qe - () (T O s [ Fotes [T

Address |3 C\MVI v | Ed G

" " - — File.CFG
File and Folder Tasks & _4. CFG File
6 KB
(9 Make a new Folder
) Publish this folder to
the Web

[ Share Uiis Mulder

Edt Wew Favorites Todls Help

Other Places

g Local Disk (C:)
[} My Documents
i My Computer
& My Nebwork Places

Details

5 You can now open and edit the file in a text editor such as Notepad. When
you have finished editing the file, save it and close Notepad.
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5.3.4 Transferring the Configuration File to the Module

Perform the following steps to transfer a configuration file from your PC to the
module.

1 Connect your PC to the Configuration/Debug port of the module using a
terminal program such as HyperTerminal. Press [?] to display the main
menu.

HODULE HENU
T=Display Henu
B-Data Analyzer
B=Block Trmsfer Statistics
C=Hodule Configuration
D-Database Wiew
R-Receive Hodule Configuration
S=-Send Module Confisuration
V=Yerszion Information
W-Harm Boot Module

Esc=Exit Program

Cormactadnnay Fukn datect ST B3 am

2 Press [R] (Receive Module Configuration). The message "Press Y key to
confirm configuration receive!" is displayed at the bottom of the screen.

e EW yew CF Dol ted

D o3 DB F

MODULE HENU
T=Display Ilenu
B=Data Analyz.
B=Block Trmsfer Statistics
C=Module Configuration
I=Database Wiew
B-Receive Hodule Configuration
= Module Conf iquration
V=Verzion Information
H-Harm Boot Module

Ezc=Exit Progran

Press Y" key to confirm configuration receive?

comactadn oz Fukn datect ST L am

3 Press[Y]. The screen now indicates that the PC is ready to send.

B R Yew (3 Dowl 80

D W 5 oG F

MODULE HEHU
T=Display Henu
B-Data Analyzer
B=Block Tra\sfer Statistics
C=Hodule Configuration
DI-Database View
B-Receive Module Configuration
S=-Send Module Confisuration
V=Verzion Information
W-Harm Boot Module

Esc=Exit Program
Press 'Y’ kev to confirm configuration receive!
Receiving conf iguration fila:
TRAMSFERATHG CONFIGURATION FROM PC TO ProSoft MODULE-

Using the Znoden file transfer protocol. Select the SEND
wenw option and transfer the configuration file

Comactadnanar Fubn datect ST 41 um
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4  From the Transfer menu in HyperTerminal, select Send File.

MOMULE HEK -~
7=Display. “2E
B=Data Analyzer
B=Block Transfer Statistics
C=Module Configuration
I=Database View
F-Receive Module Configuration
S=Send Module Confiauration
V=Verzion Information
H-Harm Boot Module

Ezc=Exit Progran

Receiving configuration file:

Press 'Y kev to confirm configuration receive!

TRANSFERRING CONFIGURATION FROM PC TO ProSoft WODULE-
Using the 2noden file transfer protocol
mwenu option and transfer the configuration file

Salect the SEND

cormactadnanar Fubn datect ST L

The Send File dialog appears.

M Send File

Filename:

Folder: C:\Documents and Settings\mrodrigues

|[ Browse. . ]

Send

[

LCloze ” Cancel ]

5 Use the Browse button to locate the configuration file your computer.

Select File to Send

Look e | 5 MvI v o E-
i cra

My Flecent

Documents

P

@

Desktop
My Documents

My Computer

‘é Fils name [FiLECFG v [Coen ]
MyNetwork  Flesof wpe: | &l Fies 2] v [ cawel ]

Note: This procedure assumes that you are uploading a newly edited configuration file from your
PC to the module. However, configuration files are also available on the ProSoft CD as well as the

ProSoft Technology web site.

6 Select Zmodem as the protocol.
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7 Click the Send button. This action opens the Zmodem File Send dialog box.

Zmodem file send

Sending: | C:AMMINFILECRG

Packet: Error checking: | CRC | File size: | EBE. |
Retries: I:I Taotal retries: l:l Files:
Last ermor: | |

File: e e LT
Elapzed: Remaining: | |Thr0ughput: | |

Cancel |[ cpa/bps ]

When the upload is complete, the screen indicates that the module has
reloaded program values and displays information about the module.

Receiving configuration file:

zing the 2mod

Reloading Program Values. ...
Read Conficuration. . ..

FILE TRANSFERRED FROM PCUNIT

TRANSFERRTNG CONFIGURATION FROM PC TO PreSoft MOD
fmodon file transfor protocol . Sele
monu option and transfer the configuratim file

LLE -
et the SEHD

comactadnanar Futn datect ST 1

8 Your module now contains the new configuration.
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6 Diagnostics and Troubleshooting

In This Chapter
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The module provides information on diagnostics and troubleshooting in the
following forms:

» Status data values are transferred from the module to the processor.

= Data contained in the module can be viewed through the
Configuration/Debug port attached to a terminal emulator.

» LED status indicators on the front of the module provide information on the
module's status.

6.1 The Configuration/Debug Menu

The Configuration and Debug menu for this module is arranged as a tree
structure, with the Main Menu at the top of the tree, and one or more sub-menus
for each menu command. The first menu you see when you connect to the
module is the Main menu.

Because this is a text-based menu system, you enter commands by typing the
command letter from your computer keyboard in the terminal application (for
example, HyperTerminal). The module does not respond to mouse movements
or clicks. The command executes as soon as you press the command letter —
you do not need to press [Enter]. When you type a command letter, a new
screen will be displayed in your terminal application.

6.1.1 Navigation

All of the sub-menus for this module contain commands to redisplay the menu or
return to the previous menu. You can always return from a sub-menu to the next
higher menu by pressing [M] on your keyboard.
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The organization of the menu structure is represented in simplified form in the

following illustration:

Child Menu A Child Menu B Child Menu C
Child Sub-Menu 1 | Child Sub-Menu 1 | Child Sub-Menu 1 |

Child SubMenu 2 | Child Sub-Menu 2|
Child Sub-Menu 3 |

The remainder of this section shows you the menus available for this module,
and briefly discusses the commands available to you.

6.1.2 Keystrokes

The keyboard commands on these menus are almost always non-case sensitive.
You can enter most commands in lower case or capital letters.

The menus use a few special characters ([?], [-], [*], [@]) that must be entered
exactly as shown. Some of these characters will require you to use the [Shift],
[Ctrl] or [Alt] keys to enter them correctly. For example, on US English
keyboards, enter the [?] command as [Shift][/].

Also, take care to distinguish capital letter [I] from lower case letter [I] (L) and
number [1]; likewise for capital letter [O] and number [0]. Although these
characters look nearly the same on the screen, they perform different actions on
the module.

6.2 Required Hardware

You can connect directly from your computer's serial port to the serial port on the
module to view configuration information, perform maintenance, and send
(upload) or receive (download) configuration files.

ProSoft Technology recommends the following minimum hardware to connect
your computer to the module:

= 80486 based processor (Pentium preferred)

* 1 megabyte of memory

= At least one UART hardware-based serial communications port available.
USB-based virtual UART systems (USB to serial port adapters) often do not
function reliably, especially during binary file transfers, such as when
uploading/downloading configuration files or module firmware upgrades.

* A null modem serial cable.
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6.3 Required Software

In order to send and receive data over the serial port (COM port) on your
computer to the module, you must use a communication program (terminal
emulator).

A simple communication program called HyperTerminal is pre-installed with
recent versions of Microsoft Windows operating systems. If you are connecting
from a machine running DOS, you must obtain and install a compatible
communication program. The following table lists communication programs that
have been tested by ProSoft Technology.

DOS ProComm, as well as several other terminal emulation programs
Windows 3.1 Terminal
Windows 95/98 HyperTerminal

Windows NT/2000/XP HyperTerminal

The module uses the Zmodem file transfer protocol to send (upload) and receive
(download) configuration files from your module. If you use a communication
program that is not on the list above, please be sure that it supports Zmodem file
transfers.

6.4 Using the Configuration/Debug Port

To connect to the module's Configuration/Debug port:

1 Connect your computer to the module's port using a null modem cabile.
2 Start the communication program on your computer and configure the
communication parameters with the following settings:

Baud Rate 57,600
Parity None
Data Bits 8

Stop Bits 1
Software Handshaking None

3 Open the connection. When you are connected, press the [?] key on your
keyboard. If the system is set up properly, you will see a menu with the
module name followed by a list of letters and the commands associated with
them.

If there is no response from the module, follow these steps:

1 Verify that the null modem cable is connected properly between your

computer's serial port and the module. A regular serial cable will not work.

Verify that another program is not controlling the COM port.

Verify that your communication software is using the correct settings for baud

rate, parity and handshaking.

4  On computers with more than one serial port, verify that your communication
program is connected to the same port that is connected to the module.

2
3

If you are still not able to establish a connection, you can contact ProSoft
Technology Technical Support for further assistance.

ProSoft Technology, Inc. Page 95 of 181
May 14, 2008



PTQ-101M ¢ Quantum Platform Diagnostics and Troubleshooting
IEC 60870-5-101 Master Communication Module

6.4.1 Main Menu

When you first connect to the module from your computer, your terminal screen
will be blank. To activate the main menu, press the [?] key on your computer's
keyboard. If the module is connected properly, the following menu will appear on
your terminal screen:

IEC-878-5-181 MASTER COMMUNICATION MODULE
?=Display Menu

B=Block Transfer Statistics

C=Module Configuration

D=Databhase Uiew

I=1EG-181 Master Menu

R=Receive Configuration File

£=8end Configuration File

U=Uersion Information

Esc=Exit Program

Caution: Some of the commands available to you from this menu are designed for advanced
debugging and system testing only, and can cause the module to stop communicating with the
processor or with other devices, resulting in potential data loss or other failures. Only use these
commands if you are specifically directed to do so by ProSoft Technology Technical Support staff.
Some of these command keys are not listed on the menu, but are active nevertheless. Please be
careful when pressing keys so that you do not accidentally execute an unwanted command.

Redisplaying the Menu

Press [?] to display the current menu. Use this command when you are looking
at a screen of data, and want to view the menu choices available to you.

Viewing Block Transfer Statistics

Press [B] from the Main Menu to view the Block Transfer Statistics screen.

Use this command to display the configuration and statistics of the backplane
data transfer operations between the module and the processor. The information
on this screen can help determine if there are communication problems between
the processor and the module.

Tip: To determine the number of blocks transferred each second, mark the numbers displayed at a
specific time. Then some seconds later activate the command again. Subtract the previous
numbers from the current numbers and divide by the quantity of seconds passed between the two
readings.

Viewing Module Configuration

Press [C] to view the Module Configuration screen.

Use this command to display the current configuration and statistics for the
module.

Opening the Database Menu

Press [D] to open the Database View menu. Use this menu command to view the
current contents of the module's database.
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Opening the IEC-101 Master Menu

Press [1] from the Main Menu to open the IEC-870-5-101 Master Driver Menu.
Use this menu command to view detailed configuration information for the
module.

Transferring the Configuration File from PC to PTQ module

Press [R] to send (upload) the configuration file from your PC to the module and
store the file on the module's Compact Flash Disk.

Press [Y] to confirm the file transfer, and then follow the instructions on the
terminal screen to complete the file transfer process.

After the file has been successfully downloaded, the module will restart the
program and load the new configuration information. Review the new
configuration using menu commands [6] and [0O] to verify that the module is
configured correctly.

Transferring the Configuration File from PTO module to PC

Press [S] to receive (download) the configuration file from the module to your
PC.

Press [Y] to confirm the file transfer, and then follow the instructions on the
terminal screen to complete the file transfer process.

After the file has been successfully downloaded, you can open and edit the file to
change the module's configuration.

Viewing Version Information

Press [V] to view Version information for the module.

Use this command to view the current version of the software for the module, as
well as other important values. You may be asked to provide this information
when calling for technical support on the product.

Values at the bottom of the display are important in determining module
operation. The Program Scan Counter value is incremented each time a
module's program cycle is complete.

Tip: Repeat this command at one-second intervals to determine the frequency of program
execution.

Exiting the Program

Caution: Some of the commands available to you from this menu are designed for advanced
debugging and system testing only, and can cause the module to stop communicating with the
processor or with other devices, resulting in potential data loss or other failures. Only use these
commands if you are specifically directed to do so by ProSoft Technology Technical Support staff.
Some of these command keys are not listed on the menu, but are active nevertheless. Please be
careful when pressing keys so that you do not accidentally execute an unwanted command.
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Press [Esc] to restart the module and force all drivers to be loaded. The module
will use the configuration stored in the module's Flash ROM to configure the
module.

6.4.2 Database View Menu

Press [D] from the Main Menu to open the Database View menu. Use this menu
command to view the current contents of the module's database. Press [?] to
view a list of commands available on this menu.

‘ M = Main Menu D

H D = Database Menu U

—{ ? = Display Menu

Redisplays (refreshes) this menu

—‘ 0-3=Pages 0 to 3000

—{ S = Show Again
—‘ - =Back 5 Pages
—‘ P = Previous Page
—' += Skip 5 Pages
—' N = Next Page

—‘ D = Decimal Display

Selects page 0, 1000, 2000 or 3000

Redisplays last selected page of data

Goes back five pages of data

Goes back one page of data

Goes forward five pages of data

Goes forward one page of data

Displays data in decimal format

—‘ H = Hexadecimal Display

—‘ F = Float Display

—' A= ASCII Display

—' M = Main Menu

Displays data in hex format

Displays data in floating point format

Displays data in text format

R L Ll Ll o L o Vo Lo L

Goes up one level to main menu

Viewing Register Pages

To view sets of register pages, use the keys described below:

Command Description

[0] Display registers 0 to 99

[1] Display registers 1000 to 1099
[2] Display registers 2000 to 2099

And so on. The total number of register pages available to view depends on your
module's configuration.

Displaying the Current Page of Reqisters Again

DATABASE DISPLAY @ TQ 99 (DECIMAL>
1088 181 182 4
11 12 13 14 1

[y

DEEEEEE®
oI
DEEEEEE®
oI
DEEEEEE®ENN
oy
OIS
OoEIEE®

DEEEEEEEE]
QEEEEEE@E
DEEEEEEEEW

This screen displays the current page of 100 registers in the database.
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Moving Back Through 5 Pages of Registers

Press [-] from the Database View menu to skip back to the previous 500
registers of data.

Viewing the Previous 100 Registers of Data

Press [P] from the Database View menu to display the previous 100 registers of
data.

Skipping 500 Reqisters of Data

Hold down [Shift] and press [=] to skip forward to the next 500 registers of data.

Viewing the Next 100 Reqgisters of Data

Press [N] from the Database View menu to select and display the next 100
registers of data.

Viewing Data in Decimal Format

Press [D] to display the data on the current page in decimal format.

Viewing Data in Hexadecimal Format

Press [H] to display the data on the current page in hexadecimal format.

Viewing Data in Floating Point Format

Press [F] from the Database View menu. Use this command to display the data
on the current page in floating point format. The program assumes that the
values are aligned on even register boundaries. If floating-point values are not
aligned as such, they are not displayed properly.

Viewing Data in ASCII (Text) Format

Press [A] to display the data on the current page in ASCII format. This is useful
for regions of the database that contain ASCII data.

Returning to the Main Menu

Press [M] to return to the Main Menu.
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6.4.3 IEC-101M Master Menu

Press [1] from the Main Menu to open the ICE-870-5-101 Master Driver Menu.
Use this menu command to view detailed configuration information for the

module.

‘ M = Main Menu D

H I = IEC-101 Master Driver Menu D

—‘ ? = Display Menu Redisplays (refreshes) this menu

—‘ A = Data Analyzer Displays Data Analyzer screen

—‘ C = General Configuration Displays General Configuration screen

—‘ I = Command List Menu

Opens IEC-870-5-103 Master Command List menu

ee [EC-101 Master
Command List section

V— v
(7

—‘ P = Port Configuration Menu Opens Port Configuration Menu

See Port Configuration

—‘ Q = Port Status Menu Opens Port Status Menu

See Port Status section

—‘ S = Session Menu Opens Session Configuration Menu

See Session Configuration

section ‘
section ‘

—‘ V = Version

Displays version information

R ]| | e A

—‘ Z = Previous Menu Goes up one level to main menu

LT

Redisplaying the Menu

Press [?] to display the current menu. Use this command when you are looking
at a screen of data, and want to view the menu choices available to you.

Opening the Data Analyzer Menu

Press [A] to open the Data Analyzer Menu. Use this command to view all bytes
of data transferred on each port. Both the transmitted and received data bytes
are displayed. Refer to Data Analyzer for more information about this menu.

Important: When in analyzer mode, program execution will slow down. Only use this tool during a
troubleshooting session. Before disconnecting from the Config/Debug port, please press [S] to stop
the data analyzer, and then press [M] to return to the main menu. This action will allow the module

to resume its normal high speed operating mode.

Viewing Protocol Configuration

Press [C] to view configuration information for the 101M protocol.

Opening the Command List Menu

Press [1] to open the Command List menu. Use this command to view the

configured command list for the module.

Viewing Port Configuration

Press [P] to view configuration information for the application port.

Use this command to display detailed configuration information for the port.
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Viewing Port Communication Status

Press [Q] to view the port communication status for the application port.

Use this command to view communication status and statistics for the selected
port. This information can be informative when trouble-shooting communication
problems.

Opening the Session Configuration Menu

Press [S] to open the Session Configuration menu. Use this command to view
the session configuration data.

Refer to Session Configuration Menu for more information about the commands
on this menu.

6.4.4 Data Analyzer

The data analyzer mode allows you to view all bytes of data transferred on each
port. Both the transmitted and received data bytes are displayed. Use of this
feature is limited without a thorough understanding of the protocol.

Note: The Port selection commands on the Data Analyzer menu differs very slightly in different
modules, but the functionality is basically the same. Use the illustration above as a general guide
only. Refer to the actual data analyzer menu on your module for the specific port commands to
use.

Important: When in analyzer mode, program execution will slow down. Only use this tool during a
troubleshooting session. Before disconnecting from the Config/Debug port, please press [S] to stop
the data analyzer, and then press [M] to return to the main menu. This action will allow the module
to resume its normal high speed operating mode.

Analyzing Data for the first application port

Press [1] to display I/O data for the first application port in the Data Analyzer.
The following illustration shows an example of the Data Analyzer output.

L
%

b
-
g
=

Rt

o= Lol

PraRy
ETLES

E=EBER;

g o e

Tind.
[fi
LR
11
[faC

L
-
3
x|
=

Analyzing Data for the second application port

Press [2] to display I/O data for the second application port in the Data Analyzer.

Displaying Timing Marks in the Data Analyzer

You can display timing marks for a variety of intervals in the data analyzer
screen. These timing marks can help you determine communication-timing
characteristics.
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Key Interval

[5] 1 milliseconds ticks
[6] 5 milliseconds ticks
[7] 10 milliseconds ticks
[8] 50 milliseconds ticks
[9] 100 milliseconds ticks
[0] Turn off timing marks

Removing Timing Marks in the Data Analyzer

Press [0] to turn off timing marks in the Data Analyzer screen.

Viewing Data in Hexadecimal Format

Press [H] to display the data on the current page in hexadecimal format.

Viewing Data in ASCII (Text) Format

Press [A] to display the data on the current page in ASCII format. This is useful
for regions of the database that contain ASCII data.

Starting the Data Analyzer

Press [B] to start the data analyzer. After the key is pressed, all data transmitted
and received on the currently selected port will be displayed. An example display
is shown below:

<R+><01><03><00><00><PO><PA><C5><CD<R->_TT_[B1][83][14][B0][00][00][60] [00][00]
_TT_[80][08][068][8A][88][ 0A][60][0a][00][80][86][00][B0][OB][AZ][67]_TT <R+><01>
<835<005<08><00><BA>CCSICCOYC<R-> TT [61][03][14][0608][80][06][008][06][80][60][66]
[00][00][06]1[06]1[ B[ 0B][ 0@ _TT [081[007[007[00T[00][AT[67] _TT <R+><81><B3><00>
<0O><PB><OA><C5><CD><R->_TT_[01][03][14][00][00][90][O0][G0][00][00][60][00][00]
[PO][00][00][00][00]_TT_[0A][00][00][00][00][A3][67]_TT_<R+><01><03><00><00><00>
<BA><CS><CD><R->_TT_[O1][63][14][00][@6][06][S0][68]_TT_[80][08][66][00][06][00]
[00][00][08][00]1[ 00T 68][ 0A][ 00][ 00]1[A3][67 ]_TT_<R+><01><83><00><00><80><BA><C5>
<CD><R-> TT_[01]1[03][14][00][00]1[00][00][80][80] _TT [BO][G0][00][00][60][00][00]
[PO][AO][0O][0O][AOT[ B[ BAI[A3][67]_TT_<R+><H1><0I><DO><BO><BO><OA><C5><CD><R->
_TT_[01][03][14][O6][66][ 0a][66][06][06]_TT_[60][68][80][680][00][06][00][00][08]
T0a][00][00][00][B0][A][671_TT_<R+><01><083><0E><00><BO><BA><GS><CD><R->_TT_[01]
[83]1[14][08][00][BO][08][0A][8A][B0][00][00][8O][06][GE][BO][BO][06] TT [B6][06]
[BO][0O][OBI[AB]I[67]_TT_<R+><81><03><00><00><OB><DA><C5><CD><R-> TT [B1][03][14]
[PO][AO][AO][AO][AAT[AA][ AAT[ B[ AO][0O][0OT[BOT[NO][GE][MO]_TT_[06][60][66][06]
[BO][A3][67]_TT_<R+><B1><03><00><00><00><BA><C5><CD><R->_TT_[B1][03] [14][88][086]
[80][60][68]_TT_[6A][A8][ 0A][60][088][06][88][B6][66][BA][B6][88][00][808][86][A3]
[67]_TT <R+><01><83><08><00><00><0A><C53<CD><R-> TT [@1][83][14][00][80][00][08]
[00]1[00]_TT [00][001[AO][0A][00][00][08][00]1[POT[PO][O0][B0][00][00][A3][67] TT

The Data Analyzer displays the following special characters:

Character Definition
[1 Data enclosed in these characters represent data received on the port.
<> Data enclosed in these characters represent data transmitted on the port.
<R+> These characters are inserted when the RTS line is driven high on the port.
<R-> These characters are inserted when the RTS line is dropped low on the port.
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Character Definition
<CS> These characters are displayed when the CTS line is recognized high.
_TT_ These characters are displayed when the timing mark interval has been reached.

This parameter is user defined.

Stopping the Data Analyzer

Press [S] to stop the data analyzer. Use this option to freeze the display so the
data can be analyzed. To restart the analyzer, press [B].

Important: When in analyzer mode, program execution will slow down. Only use this tool during a
troubleshooting session. Before disconnecting from the Config/Debug port, please press [S] to stop
the data analyzer, and then press [M] to return to the main menu. This action will allow the module
to resume its normal high speed operating mode.

Returning to the Main Menu

Press [M] to return to the Main Menu.

6.4.5 Data Analyzer Tips

From the main menu, press [A] for the "Data Analyzer". You should see the
following text appear on the screen:

IData Analvzer Mode Selected I

After the "Data Analyzer" mode has been selected, press [?] to view the Data
Analyzer menu. You will see the following menu:

DATA ANALYZER VIEW MENU
?=Display Menu
1=Select Port 1
2=Select Port 2
9=1 mSec Ticks
6=0 mSec Ticks
1=10 mSec Ticks
8=50 mSec Ticks
9=100 mSec Ticks
B=No mSec Ticks
H=Hex Format
A=ASCII Format
B=Start
S$=Stop
H=Main Menu

Port = 1, Format=HEX, Tick=10

From this menu, you can select the "Port", the "format", and the "ticks" that you
can display the data in.

For most applications, HEX is the best format to view the data, and this does
include ASCII based messages (because some characters will not display on
HyperTerminal and by capturing the data in HEX, we can figure out what the
corresponding ASCII characters are supposed to be).
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The Tick value is a timing mark. The module will printa _TT for every xx
milliseconds of no data on the line. Usually 10milliseconds is the best value to
start with.

After you have selected the Port, Format, and Tick, we are now ready to start a

capture of this data. The easiest way to do so is to go up to the top of you

HyperTerminal window, and do a Transfer / Capture Text as shown below:
Transfer Help

Send File...
Receive File.,

Send Text Flle

Capkure ko Prinker

After selecting the above option, the following window will appear:
2

Folder: C:AProS oft. bk
File: IE:\PIDSothxt

Start | Cancel |

Next name the file, and select a directory to store the file in. In this example, we
are creating a file ProSoft.txt and storing this file on our root C: drive. After you
have done this, press the st | putton.

Now you have everything that shows up on the HyperTerminal screen being
logged to a file called ProSoft.txt. This is the file that you will then be able to
email to ProSoft Technical Support to assist with issues on the communications
network.

To begin the display of the communications data, you will then want to press 'B'
to tell the module to start printing the communications traffic out on the debug
port of the module. After you have pressed 'B', you should see something like the
following:
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_TT_<R+><01><03><00><00><00><0OA><C5><CD><R->_TT__TT_ 1100]11001[06]11011]
1001 _TT [0211001[0311001[041[001[0511001[06110011071 11691ICDII51]_TT_
_TT_<R+><@81><01><00><08><00><A0><3C><72><R->_TT__TT_ TT_ 1[14110011001T011
10010021 TT_[001[03110011041100110511001(061100110711001( 110911081 [B71[52]
_TT__TT_<R+><01><04><00><00><00><BA><70><BD><R—>_TT__TT_I 1114110010081100]
[011000]1_TT_[0211001103110011041160011051(00110611001L071I( 110811091 IFBILBY]
_TT__TT_<R+><01><02><00><00><00><BA><F8><BD><R->_TT__TT_I[0 116211001[00]1[B9]
TBST_TT__TT_<R+><B1><03><00><08><BB><BA><C5><CD><R->_TT__TT_[011[1031[141[0081[00]
(00170110007 TT_[02110010031000]1[04100011051100]1[061T00TI0711001(081(00]110911CD]
[511_TT_ TT_<R+><B1><01><08><00><08><A0><3IC><72><R->_TT__TT_ TT_[011[011[141[08]
[001T0111001002]1 TT _[001[0311001[0410001[0511001106110011071100110811001(0911001
[B71[52]_TT_ TT_<R+><01><04><00><B8><00><BA><70><OD><R—>_TT_ TT_[011[041[141108]
[001100110110001 TT_[021[00110311001004110011051100110611001167110011081[0011091

[FBIIB71_TT_ TT_<R+><01><02><008><00><00><BA><F8><BD><R->_TT__TT__TT_[011[0211021]
[00110011BITIB8T_TT__TT_<R+><01><03><00><00><00><BA><CS><CD><R->_TT__TT__
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The <R+> means that the module is transitioning the communications line to a
transmit state.

All characters shown in <> brackets are characters being sent out by the module.

The <R-> shows when the module is done transmitting data, and is now ready to
receive information back.

And finally, all characters shown in the [ ] brackets is information being received
from another device by the module.

After taking a minute or two of traffic capture, you will now want to stop the "Data
Analyzer". To do so, press the 'S' key, and you will then see the scrolling of the
data stop.

When you have captured the data you want to save, open the Transfer menu and
choose Capture Text. On the secondary menu, choose Stop.

Transfer Help

Send File...
Receive File...

Capture Text 3 ‘

Send Text File,.. Pause

You have now captured, and saved the file to your PC. This file can now be used
in analyzing the communications traffic on the line, and assist in determining
communication errors.

6.4.6 Master Command List Menu

Use this menu to view the command list for the module. Press [?] to view a list of
commands available on this menu.

‘ M = Main Menu H
T

I—‘ Protocol Menu U
N
H Command List Menu U

—* ? = Display Menu

Redisplays (refreshes) this menu

—' S = Show Again

—' P = Previous Page Goes back one page of data

—' N = Next Page

Redisplays last selected page of data U
Goes forward one page of data J

TIILTT

—‘ M = Main Menu Goes up one level to main menu U

Redisplaying the Current Page

Press [S] to display the current page of data.

Viewing the Previous 50 Commands

Press [-] to view the previous 50 commands.
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Viewing the Previous Page of Commands

Press [P] to display the previous page of commands.

Viewing the Next 50 Commands

Press [+] to view the next 50 commands from the master command list.

Viewing the Next Page of Commands

Press [N] to display the next page of commands.

Returning to the Main Menu

Press [M] to return to the Main Menu.

6.4.7 Session Configuration Menu

Press [S] from the IEC-101 Master Driver Menu to open the Session
Configuration menu. Use this command to view the session configuration for
each controlled device.

IEC-870-5-101 HASTER SESSION 0 COMFIGURATION
Online State =1
Communication Port =0
Sector Count =1
Data Link Address =3
Common ASDU Length =2
I0A Length =2
COT Octet Count =1
COT Originator Address = 1
Failure Delay =120
Confirm Timeout = 1008
Retry Count =2
C1/C2 Poll Count Pend = 108
Class 1 Polls = 20
Class 1 Pend Delay =10
Class 2 Pend Delay =10
Class 1 Poll Delay =10
Class 2 Poll Delay =10
Auto Clk Sync Mode =0
Propagation Delay =0
Response Timeout = 2000
ACTTERM with setpoint =1

Online State

The Online State indicator displays 0 if the module is not online, 1 if the module
is online.

Session State

The Session State indicator displays 1 if there is a configuration error, or 2 if the
module is ready for communication. If the session is not in use, the Session State
indicator displays O.
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6.4.8 Sector Configuration Menu

Press [1] from the IEC-101 Master Driver Menu to open the Sector Configuration
menu. Use this command to view the contents of the Sector Configuration
Databases for each session (controlled device). The module supports up to three

sectors (databases) per session.

$=Show again

Redisplaying the Menu

SECTOR CONFIGURATION MENU
?=Display Menu

0=Single-point data
1=Double-point data

2=Step point data

3=Bitstring point data
4=Normalized measured point data
5=Scaled measured point data
6=Short float measured point data
1=Integrated total point data
8=Parameter, nornalized data
9=Parameter, scaled data
A=Parameter, short float data
B=BCD integrated total data
M=Return to Sector

Press [?] to display the current menu. Use this command when you are looking
at a screen of data, and want to view the menu choices available to you.

Opening the Sector Database Menu

Press [D] from the Sector Configuration menu to open the Sector Database
menu. Use this command to look at the configuration and current value for each

point.

The IEC-870-Master Command List Menu section has more information about

the commands on this menu.

Redisplaying the Current Page

Press [S] to display the current page of data.

Displaying the Next Page

Press [N] to display the next 100 registers. Use this command to step forward

through the data a page at a time.

Displaying the Previous Page

Press [P] to display the previous 100 registers. Use this command to step
backward through the data a page at a time.

Returning to the Main Menu

Press [M] to return to the Main Menu.
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6.4.9 Sector Database Menu

Press [D] from the Sector Configuration menu to open the Sector Database
menu. Use this command to display the sector database values. Each session
(controlled device) contains one or more data sets (sectors) that are defined by

the vendor of the device.

‘ M = Main Menu

)

| = |[EC-101 Master Driver Menu D

H S = Session Menu D

I—{ 1 = Sector Configuration Menu D

I—‘ D = Sector Database Menu D

Redisplaying the Menu

—* ? = Display Menu Redisplays (refreshes) this menu

+ S = Show Again Displays current page of 100 registers.

—* 0 = Single Point Data Single-point information M_SP_NA_1

+ 1 = Double Point Data Double-point information M_DP_NA_1

+ 2 = Step Point Data Step position information M_ST_NA_1

—* 3 = Bitstring Point Data Bitstring of 32 bit M_BO_NA_1

Measured value, normalized value

+ 4 = Normalized Measure Point Data M ME NA 1

Measured value, scaled value
M ME NB 1

LI IT

—* 5 = Scaled Measure Point Data

Measured value, short floating point

\—* 6 = Short Float Measure Data value M ME NC |

i

v

+ 7 = Integrated Total Point Data Integrated totals M_IT_NA_1

Parameter of measured value,
normalized value P_ME_NA 1

Parameter of measured value, scaled
value P ME NB 1

L

+ 8 = Parameter Normalized Data

+ 9 = Parameter Scaled Data

I

Parameter of measured value, short

—* A = Parameter Short Float Data floating point value P_ME_NC._1

i

—* B = BCD Integrated Total Data

BCD integrated setpoint command D

sl

+ M = Return to Sector Menu Goes up one level to previous menu

Press [?] to display the current menu. Use this command when you are looking

at a screen of data, and want to view the menu choices available to you.

Redisplaying the Current Page

Press [S] to display the current page of data.

Returning to the Main Menu

Press [M] to return to the Main Menu.
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6.5 LED Status Indicators

The LEDs indicate the module's operating status as follows:

ProSoft Color Status Indication
Module
DEBUG Green On Data is being transferred between the module and a
remote terminal using the Configuration/Debug port.
Off No data is being transferred on the Configuration/Debug
port.
PRT1 Green On Data is being transferred between Port 1 and the slave
Off No data
PRT2 Green On Data is being transferred between Port 2 and the slave
Off No data
CFG/ERR N/A Off Not Used
ERR1 Red Off The PTQ-101M is working normally.
On The PTQ-101M module program has recognized an
application error.
ERR2 N/A Off Not used in application
ERR3 N/A Off Not used in application
Active Green On The LED is on when the module recognizes a processor
and is able to communicate if the [Backplane Data
Movement] section specifies data transfer commands.
Off The LED is off when the module is unable to speak with
the processor. The processor either absent or not
running.
BAT Red Off The battery voltage is OK and functioning.
On The battery voltage is low or the battery is not present.

The battery LED will illuminate briefly upon the first
installation of the module or if the unit has been un-
powered for an extended period of time. This behavior is
normal, however should the LED come on in a working
installation please contact ProSoft Technology.

If your module is not operating, and the status LEDs are not illustrated in the
table above, please call ProSoft Technology for technical assistance.
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7.1 Product Specifications

The IEC 60870-5-101 Master Communication Module allows Quantum
backplane 1/0 compatible processors to interface easily with IEC 60870-5-101
slave (controlled unit) devices.

7.1.1 Features and Benefits

The PTQ-101M module interfaces up to 32 serial communication devices with a
Quantum or Unity processor. Two communication ports on the module act as
controlling devices (masters) to interface with controlled devices on their own
networks. Each port is individually configurable and can be set for balanced or
unbalanced mode. Data is exchanged between the serial network and the

processor using the internal database contained in the module and direct control
by the controller's ladder logic.

7.1.2 General Specifications

= Single Slot - Quantum backplane compatible
» The module is recognized as an Options module and has access to PLC
memory for data transfer

= Configuration data is stored in non-volatile memory in the ProTalk module
= Up to six modules can be placed in a rack
= Local rack - The module must be placed in the same rack as processor.
= Compatible with common Quantum / Unity programming tools.
* Quantum data types supported: 0x, 1x, 3x, 4x
» High speed data transfer across backplane provides quick data update times.
=  Sample function blocks available.
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7.1.3 Hardware Specifications

Specification

Value

Backplane Current Load

800 MA@ 5V

Operating Temperature

0 to 60°C (32 to 140°F)

Storage Temperature

-40 to 85°C (-40 to 185°F)

Relative Humidity

5% to 95% (non-condensing)

Vibration

Sine vibration 4-100 Hz in each of the 3 orthogonal axes

Shock

30G, 11 mSec. in each of the 3 orthogonal axes

LED Indicators

Module Status

Backplane Transfer Status

Serial Port Activity LED

Serial Activity and Error LED Status

Configuration Serial Port (PRT1)

DB-9M PC Compatible
RS-232 only
No hardware handshaking

Application Serial Ports

(PRT2, PRT3)

DB-9M PC Compatible
RS-232/422/485 jumper selectable
RS-422/485 screw termination included
RS-232 handshaking configurable
500V Optical isolation from backplane

7.1.4 Functional Specifications

= Built in accordance to the approved international specification
» Two independent master ports completely user configurable
= Support for balanced and unbalanced mode

= Up to 32 sessions

= Up to five sectors (separate databases) for each session
» Individual database definition for each sector

= 1000 commands to control stations

= Processor can issue control commands directly to the module or a controlled

device (10 at each scan)

» Pass-through of event messages from controlled device to processor for
logging of time-tagged events
= Supports clock synchronization from/to the processor

= Receives events from the slave and sends them to the processor
= Supports monitored data

o Single-point
Double-point
Step-point
Measured-point
Bitstring 32-bit

O O O O O

Integrated total point

Class 1 and Class 2 delay parameter in the configuration file

Complete set up and monitoring of module through Unity Pro XL or Concept
software and user constructed configuration file (IEC101M.CFG)

All data related to the module is contained in user data files to simplify
monitoring and interfacing with the module
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7.2 Functional Overview

This section provides an overview of how the PTQ-101M module transfers data
using the 101M protocol. You should understand the important concepts in this
chapter before you begin installing and configuring the module.

The standards used to build the module are listed in the following table:

Publication Title
IEC 60870-5-101 Companion Standard for Basic Telecontrol Tasks

IEC 60870-5-101 Companion Standard for Basic Telecontrol Tasks
Amendment 1

IEC 60870-5-1 Transmission Frame Formats

IEC 60870-5-2 Link Transmission Procedures

IEC 60870-5-3 General Structure of Application Data

IEC 60870-5-4 Definition and Coding of Application Information Elements
IEC 60870-5-5 Basic Application Functions

IEC 60870-5-104 Network access for IEC 60870-5-101 using standard transport profiles

These documents should be obtained, reviewed, and understood in order to fully
appreciate the protocol implementation. Most of the complexity of the protocol is
hidden from the user and simplified in the application of the module. Detailed
questions of about the protocol can be answered by reading these documents. In
addition to calling our technical support group, there is also help available for the
protocol using the following mail list Web Site:
www.TriangleMicroWorks.com/iec870-5
(http://www.trianglemicroworks.com/iec870-5). Go to this site to join the mail list
and to review questions and answers from mail list users.

7.2.1 General Concepts

The following discussion explains several concepts that are important for
understanding the operation of the PTQ-101M module.

Module Power Up

On power up the module begins performing the following logical functions:

1 Initialize hardware components
o Initialize Quantum backplane driver
o Testand clear all RAM
o Initialize the serial communication ports

2 Read configuration for module from IEC101M.CFG file on Compact Flash
Disk

3 Initialize the databases and ports

4 Set up the serial communication interface for the debug/configuration port

After the module has received the configuration, the module will begin receiving
and transmitting messages with devices on the serial networks.
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Main Logic Loop

Upon completing the power up configuration process, the module enters an

infinite loop that performs the following functions:

From Power Up Logic

»
>

A 4

Call I/0 Handler

Call I/0 Handler
Transfers data between the module and processor
(user, status, etc.)

A 4

Call CFG/DEBUG Port

Call Serial Port Driver
Rx and Tx buffer routines are interrupt driven. Call to
serial port routines check to see if there is any data

Driver in the buffer, and depending on the value, will either
service the buffer or wait for more characters.
v
Call Network Master Call Network Master Drivers
Drivers Generate Messages.

7.2.2 Backplane Data Transfer

The current version of the PTQ-101M backplane driver (version 2.10 or newer),
uses a Large 1/0 model, which differs from previous versions of the backplane
driver in that it transfers all of the data in the Read and Write databases between
the module and the processor on every scan.

The [Backplane Configuration] section of the configuration file defines the starting
registers for read and write operations, as well as the number of registers to use

for each data area.

#These values are required to define the data area to transfer

#nmodul e and the processor.

Read Register Start : 0
Read Regi ster Count : 50
Wite Register Start: 1000

Wite Register Count: 50

Pass- Through Events : N

3x Register Start: 1

4x Register Start: 1

bet ween t he

#Dat abase start register to nove to processor

#Nunmber of words noved from nodule to
#processor

#Dat abase start register where data pl aced

#f rom processor

#Nurmber of words noved from processor to

#nmodul e

#Pass event nessages to processor (N =No events
#wi || be passed to the processor, Y=Yes will be
#passed to the processor consunmi ng bl ock 9903
#Used to define the area in the Processor for the nodule to interface with

#3x start register where data noved from

#modul e to processor (1 to n)

#4x start register where data noved from

#processor to nmodule (1 to n)
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The values in the example configuration file section above are illustrated in the
following diagram.

PTQ Module
Processor Database
Words 1to 64 } 40001 to 0
Command Control 40064 Wirite Data

40065 to 99
Words 65 to 164 40164
Holding Register >
(Write area)
Words 1 to 64 30001 to 1000
Command Control 30064 Read Data
30065 to 1099
Words 65 to 164 30164
Input Register >
(Read area)

The module transfers the entire read and write areas at the end of every
processor scan. The module will hold the processor scan for a certain period of
time, which allows the module to transfer the entire read and write areas. This
means that the larger the read and write areas, the longer the processor scan
time will be.

Note: The diagram above shows the memory addresses for a Quantum processor. If you are
deploying the PTQ-101M with a Unity processor, substitute %MW for read only data, and %IW for
read/write data.

Data Exchange

The module transfers all the configured read or write data at the end of each
processor scan. You can configure up to 4000 words in each direction. The more
data you configure, the longer the processor scan will be.

Words 0 through 63 in each read/write block are reserved for command control.
Refer to Command Control (page 131) for more information on command control
blocks. The following table shows the relationship between the processor
memory and the module database areas.

Note: Refer to Backplane Data Transfer (page 114) for the example configuration values that are
used in the following tables.

Module Database Register Unity Register Description
Read Data 3x Y%IW Input Register
Write Data 4x Yo MW Holding Register
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The data mapping in the following example shows the relationship between
processor and PTQ-101M memory addresses, assuming a 4x register start value
of 40001 and a PTQ-101M database start value of 0.

Processor Memory Address Module Database Address
40065 0

40066 1

40067 2

40068 3

40069 4

40164 99

The data mapping in the following example shows the relationship between
processor and PTQ-101M memory addresses, assuming a 3x register start value
of 30001 and a PTQ-101M database start value of 2000.

Processor Memory Address Module Database Address
30065 2000
30066 2001
30067 2002
30068 2003
30069 2004
30164 2099

Command Control Block

The first 64 words of each block are reserved for command control. Each
command control block has a Block ID number (shown in parentheses below)
that identifies the command control instruction. The PTQ-101M module supports
the following command control blocks:

Status Block (9250)

User Constructed Command block (9901)
Command Control Block (9902)

Events messages from Master port (9903)\
Command List Error data (9950)

Read Module's Time to Processor (9970)

Set Module's Time Using Processor Time (9971)
Warm Boot (9998) or Cold Boot (9999)

The value in word 0 of this 64 word block is the block sequence number. This
number identifies whether the contents of the block have changed. This is the
actual trigger to send the control request to the module.

Processor logic must be built to handle the command control functionality. The
logic would typically follow these steps:

1 Move the block request to output command control area.
2 Move a new value to the output block sequence number.
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If the input block sequence number equals the output block sequence
number + 1, copy the block response to appropriate variables in the module's

memory.

Processor

Words 1 to 64
Command Control

Words 65 to 164
Holding Register
(Write area)

Words 1 to 64
Command Control

Words 65 to 164
Input Register
(Read area)

Module
Step 1
Command Control——
Request
Step 2
Step 3 Process Command
ld——Command Control Control Request

Response

Note: Command Control blocks are not copied to the module database. You must define variables
in the module's main memory, and use processor logic to process the command control request.

The following table shows the contents of the command control area when a
command control block such as 9970 (Read Module's Time to Processor) is

issued.

Note: The diagram above shows the memory addresses for a Quantum processor. If you are
deploying the PTQ-101M with a Unity processor, substitute %MW for read only data, and %IW for

read/write data.

Note: The processor memory locations in the example tables below use the 3x register start and
4x register start values defined in Backplane Data Transfer. You can configure any valid 3x and
4x start address that is not used by other processes.

Command Control Word

Description

40001

Output sequence number

40002

Block ID

40003

Block request word 1

40004

Block request word 2

40005

Block request word 3

40064

Block request word 62
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The following table shows the results of the PTQ-101M response to the
command control block.

Command Control Word Description

30001 Input sequence number
30002 Block ID

30003 Block response word 1
30004 Block response word 2
30005 Block response word 3
30064 Block response word 62

The module recognizes that there is a new block request when it identifies that
the block sequence number has changed. If the block ID is valid, the module will
process the block and copy the response to the input command control area (3x
for or %IW for Unity). The module will increment the block sequence number by
one, as shown in the following illustration.

New block
sequence
number?

Yes

Valid block ID
request?

No

Yes

\ 4

Process the block

v

Copy block response
to input command
control area with
incremented block
sequence number
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Status Block (9250)

If a value of 9250 is placed in the control register, Status data will be sent from
the processor to the module.

The following table shows the block format for write.

Block Format for Write

Word Offset in Block

Data Field(s)

Description

0

Sequence Counter

This field contains a new value each time the user
wishes to request a new command block.

1 Block ID This field contains the block identification code of
9250 for the block.

21063 Spare Not used.

Block Format for Read

Offset Parameter Description

0 Sequence Counter  This field contains a new value each time the
block is handled.

1 Block ID This field contains the block identification code of
9250 for the block.

2 Scan Count This status value contains a counter incremented
on each scan of the module's main loop.

3to4 Product Name This two-word data area contains the text values
representing the product name. These words
contain the text '87S6' for the MVI69 platform.

5t0 6 Revision This two-word data area contains the text values
for the revision number.

7t08 Op Sys # This two-word data area contains the text values
for the operating system number.

9to 10 Run Number This two-word data area contains the text values
for the run number.

11 Read Blk Cnt This word contains the total number of block read
operations successfully executed.

12 Write Blk Cnt This word contains the total number of block write
operations successfully executed.

13 Parse Blk Cnt This word contains the total number of write
blocks successfully parsed.

14 Error Blk Cnt This word contains the total number of block
transfer errors.

15 Event Msg Cnt This word contains the number of event messages
waiting to send to the processor.

16 Event Msg This word contains a value of 0 if the event

Overflow message buffer has not overflowed. If the event

buffer overflows, this word will be set to a value of
1.

17 Session Count This word contains the number of session
configured in the module.

18 Current Cmd This word contains the index of the current
command being executed in the command list.

19 Cmd Busy Flag This word is set to zero if no command is currently

being executed and waiting on a response. If the
word is set to 1, a command is currently
executing.
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Offset

Parameter

Description

20

Cmd Count

This word contains the count of the number of
commands configured for the module.

21

Cmd Delay

This word contains the command delay counter
preset. There is a fixed delay between each
command to permit the module to perform class
polls on controlled stations.

22

Cmd Queue

This word is set to zero if the command executing
is from the command list. If the executing
command is from the command queue, the word
will be set to 1.

23

Cmd Queue Count

This word contains the number of active
commands in the command queue for the module.
Up to 100 commands can be buffered in this
queue. These commands are transferred from the
processor to the module using special command
blocks.

24 t0 25

Online Status

This double word value contains a bit for each of
the 32 potential sessions in the module. If the bit
is set for a session in the double word, the station
is online. If the bit is clear, the station is offline.
Use this value to determine if commands sent
from the processor will have a chance of
succeeding.

26

CH 0 State

This word contains the state machine value for
channel 0.

27

Cmd Req

This word contains the number of commands
transferred out channel 0.

28

Cmd Resp

This word contains the number of command
response messages received on channel 0.

29

Cmd Err

This word contains the number of command errors
recognized on channel 0.

30

Requests

This word contains the total number of messages
transmitted on channel 0.

31

Responses

This word contains the total number of messages
received on channel 0.

32

Err Sent

This word contains the number of error messages
sent on channel 0.

33

Err Received

This word contains the number of error messages
received on channel 0.

34

Cfg Err

This bit mapped word is used to recognize any
configuration errors for channel 0. Refer to the
configuration error word table (page 152) for a
definition of each bit.

35

Current Error

This word contains the error code for the current
command executing on channel 0.

36

Last Error

This word contains the error code for the last error
recognized on channel 0.

37

CH 1 State

This word contains the state machine value for
channel 1.

38

Cmd Req

This word contains the number of commands
transferred out channel 1.

39

Cmd Resp

This word contains the number of command
response messages received on channel 1.

40

Cmd Err

This word contains the number of command errors
recognized on channel 1.
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Offset Parameter Description

41 Requests This word contains the total number of messages
transmitted on channel 1.

42 Responses This word contains the total number of messages
received on channel 1.

43 Err Sent This word contains the number of error messages
sent on channel 1.

44 Err Received This word contains the number of error messages
received on channel 1.

45 Cfg Err This bit mapped word is used to recognize any
configuration errors for channel 1. Refer to the
configuration error word table (page 152) for a
definition of each bit.

46 Current Error This word contains the error code for the current
command executing on channel 1.

47 Last Error This word contains the error code for the last error
recognized on channel 1.

48 to 63 Spare Not used

Read Module's Time to Processor (9970)

If a value of 9970 is placed in the control register, the processor will read the
module's current time.

Block Format for Write

The following table shows the block format for write:

Word Offset in Block

Data Field(s)

Description

0

Sequence Number

This number triggers the request for the module.
When this number changes, the module will
process the command control request.

Block ID

This field contains the value of 9970 identifying
the block type to the module.

Block Format for Read

The module responds to a valid 9970 request with a block containing the
requested date and time. The block format is shown in the following table:

Word Offset in Block

Data Field(s)

Description

0 Sequence Number  This is the sequence number received by the
module, incremented by one, after the request is
processed.

1 Block ID This word will contain the value of 9970.

2 Year This field contains the four-digit year to be used
with the new time value.

3 Month This field contains the month value for the new
time. Valid Values: 1 to 12.

4 Day This field contains the day value for the new time.
Valid Values: 1 to 31.

5 Hour This field contains the hour value for the new time.
Valid Values: 0 to 23

6 Minute This field contains the minute value for the new
time. Valid Values: 0 to 59.

7 Seconds This field contains the second value for the new
time. Valid Values: 0 to 59.

8 Milliseconds This field contains the millisecond value for the

new time. Valid Values: 0 to 999.
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Set Module's Time Using Processor Time (9971)

If a value of 9971 is placed in the control register, Module time is set using the
processor's time. The following table shows the block format for write.

Block Format for Write

Word Offset in Block  Data Field(s) Description

0 Write Block ID This word will contain the value of 9971.

1 Year This field contains the four-digit year to be used
with the new time value.

2 Month This field contains the month value for the new
time. Valid Values: 1 to 12.

3 Day This field contains the day value for the new time.
Valid Values: 1 to 31.

4 Hour This field contains the hour value for the new time.
Valid Values: 0 to 23

5 Minute This field contains the minute value for the new
time. Valid Values: 0 to 59.

6 Seconds This field contains the second value for the new
time. Valid Values: 0 to 59.

7 Milliseconds This field contains the millisecond value for the

new time. Valid Values: 0 to 999.

Block Format for Read

Word Offset in Block Data Field(s) Description

0 Sequence Number  This is the sequence number received by the
module, incremented by one, after the request is
processed.

1 Block ID This word will contain the value of 9971

Warm Boot (9998) or Cold Boot (9999)

If the processor places a value of 9998 in this register, the module will perform a
warm-boot operation. If the processor places a value of 9999 in this register, the
module will perform a cold-boot operation. In this application module, both of
these operations perform the same function. They exit the program and then
restart the program. Many of the program parameters set in the user
configuration must be set at program initialization and cannot be set while the
program is running. Therefore, both functions operate the same way.

Block Format for Write

Word Offset in Block  Data Field(s) Description

0 Sequence Number  This number triggers the request for the module.
When this number changes, the module will
process the command control request.

1 Block ID This word will contain the value of 9998 (Warm
Boot) or 9999 (Cold Boot)

The logic must set the values of the sequence number and block ID for one
processor scan only.

Refer to Implementing Ladder to Support Special Functions (page 123) for
sample code that handles these command control blocks.
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Implementing Ladder to Support Special Functions

In order to use Special Functions (Command Control), you must implement some
form of control logic. The following section uses structured text language to
illustrate how a typical function might be implemented.

Example: Rebooting the Module.

MyTrigger is a variable that triggers this logic
OutputControl variable array starts at register 4000001

The first instruction guarantees that the processor requests this block for only
one scan.

The second instructions sets the Block Number (9999 = ColdBoot) and then sets
the sequence number to 1.
I'F MyTrigger>0 AND Qut put Control 1[1]> O THEN
Cut put Control 1[ 0] : = I nput Dat a[ 0] ;
Qut put Control 1] 1] : =0;
MyTri gger :=0;
END | F;

IF (MyTrigger=9999) OR (MyTrigger=9998) OR (MTrigger=9250) THEN
Cut put Control 1[ 1] :=MyTri gger;
Tenp: =WORD_TO | NT( Qut put Control 1[0]);
Tenp: =Tenp+1;
CQut put Cont rol 1[ 0] : =I NT_TO_WORD( Tenp) ;

END | F;

Example: Retrieving the time of day from the module.

This logic shows an example on how to request a block 9970 from the module
(Read Module's Time) and read the response to the processor.

Assumptions:

= MyTrigger is a variable that triggers this logic

= OutputControl variable array starts at register 4000001

» |nputControl variable array starts at register 3000001

= MyTime variables store the date and time values to be read from the module

Sets the Block Number (9970=Read Module's Time) and then increments the
output sequence number (OutputControl[1]) by one. Once the module reads a
new output sequence number from the processor it will process this request. So
remember that the actual trigger is moving a new output block sequence number
value to the module. Moving the block number (9970) is not the trigger to request
this task from the module.

MyTrigger is set to -1 as an indication that the logic is waiting for the response
from the module.
IF (MyTrigger=9970) THEN
Qut put Control 1[ 1] :=MTri gger;
Tenp: =WORD_TO | NT( Qut put Control 1[0]);
Tenp: =Tenmp+1;
Cut put Control 1[ 0] : =I NT_TO_WORD( Tenp) ;

END_ I F;
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When the request is processed, the module will send the block response and
increment the received output sequence number by 1. So the output sequence
number is one less than the input sequence number the module has sent a new
block. Once the block is received the processor logic copies the received data to
the appropriate variables. The logic also clears the trigger for the next request.*)

I F (1 nput Dat a[ 1] =9970) THEN

Get Ti ne. MyYear : =l nputDat a[ 2] ;
Get Ti me. MyMont h : =l nput Dat a[ 3] ;
Get Ti me. MyDay : =l nput Dat a[ 4] ;
Get Ti me. MyHour : =l nput Dat a[ 5] ;
Get Ti me. MYM nut e : =l nput Dat a 6] ;
Get Ti me. MySecond : =l nput Dat a[ 7] ;

GetTinme. WM | |'i second
END_| F

: =l nput Dat a[ 8] ;

Example: Setting the time of day to the module.

This logic shows an example on how to request a block 9971 from the module
(Read Module's Time).

Assumptions:

= MyTrigger is a variable that triggers this logic

= OutputControl variable array starts at register 4000001

» |nputControl variable array starts at register 3000001

= MyTime variables store the date and time values to be written to the module

Sets the Block Number (9971=Write Module's Time) and then increments the
output sequence number (OutputControl[1]) by one. Once the module reads a
new output sequence number from the processor it will process this request. So
remember that the actual trigger is moving a new output block sequence number
value to the module. Moving the block number (9970) is not the trigger to request
this task from the module. MyTrigger is set to -1 as an indication that the logic is
waiting for the response from the module.

IF (MyTrigger=9971) THEN

Qut put Control 1[ 1]
Qut put Control 1[ 2]
Qut put Control 1] 3]
Qut put Control 1] 4]
Qut put Control 1[ 5]
Qut put Control 1] 6]
Qut put Control 1[ 7]
Qut put Control 1] 8]

:=MyTri gger;

:=Set Ti ne. MyYear ;

: =Set Ti ne. MyMont h;

: =Set Ti ne. MyDay;

: =Set Ti ne. MyHour ;

:=Set Ti ne. M nut e;

1 =Set Ti ne. MySecond,;
:=Set Tine. WM | | i second;

Tenp: =WORD_TO | NT( Qut put Control 1[0]);
Tenp: =Tenp+1;
Qut put Control 1[ 0] : =I NT_TO_WORD( Tenp) ;

END | F;

Once the request was processed the module will send the block response and
increment the received output sequence number by 1. So the output sequence
number is one less than the input sequence number the module has sent a new
block. *)
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Event Pass-Through Block (9903)

Event Pass-Through Functionality

The event pass-through functionality allows the module to pass events to the
processor after these are received from the IEC-8707-5-101 slave devices. We
are considering events as the messages associated to supported ASDU types
that contain timestamp (Hour:Minute:Seconds:Milliseconds).

Note: The event pass-through functionality is only available for version 1.12 or later.

To verify the firmware revision of your module, press the [V] key from the main
menu and look for the SOFTWARE REVISION LEVEL value. If your module
does not have version 1.12 installed, please contact the ProSoft Technology tech
support team for information on how to upgrade your module.

“& Comm{ - HyperTerminal

File Edit Wiew Call Tranmsfer Help

PRODUCT NAME CODE
SOFTHARE REVISION LEVEL
OPERATING SYSTEM REVISION
RUN NUMBER

PROGRAM SCAN COUNTER

FREE MEMORY

BACKPLANE DRIVER YERSION
BACKPLANE APT VYERSION
MODULE NAWE :
VENDOR ID  : 309
PRODUCT CODE: 87
REVISION 1.1

IEC-870-5-101 HMASTER COMMUMICATION MODULE (PTQ-I101H)
{c) 1999-2007, ProlLinx Communication Gateways, Inc.

: T1MQ
:1.15
1 0408

: 34520
. 334608

: 2.15
:1.11
ProTalk Multi-Vendor Interface
DEVICE TYPE 112

SERIAL NUMBER :

0801

O0OBOAFF

<

Connecked 0:00:25 AMST 57600 5-M-1

UM

The event pass-through functionality must be initially enabled by the user through
the following configuration parameter:
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Pass- Through Events: Y #Pass event nessages to processor

“& Comm1 - HyperTerminal
File Edit Yiew Call Transfer Help

MODULE CONFIGURATION:
PTQ-101M SAMPLE TEST MODULE

Pass-Through Events: YES

DATA TRANSFER CONFIGURATION:
INPUT START REGISTER (3% offset) : 1
OUTPUT START REGISTER {4x offset): 1
I/0 CONFIGIGURATION:

Ox Bit Count ;0 0x Yord Count :
1x Bit Count - 0 1x Yord Count :
3x Word Count : @ 4x Yord Count :

BACKPLANE DATA EXCHAMGE :
READ —- Start: © Count: 5@
WRITE —- Start: 1000 Count: 5@

Do

<

Connected 0:01:16 ANSTW 57a00 5-N-1 UM

The following illustration shows the basic idea of the event pass-through
functionality. When the module receives the event from the remote device, it will
build block 9903, which will be copied to the processor at the configured memory
address:

Quantum PTQ-101M

40001

) ¢
¢ ¢
40064 E_vent with
Timestamp

Event Pass-Through Block Format

IEC-60870-6-
101 Slaves

The block that is copied from the module to the processor has the following
format. Each block can contain up to 4 events. The number of events per block
will typically depend on the rate between how fast the module receives the
events and how fast these can be passed to the processor (typically depends on
the processor scan rate).
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Block Format for Read

Block Format from Module (3x Reqister Data)

Word Offset in Block

Data Field(s)

Description

0 Sequence Counter This field contains a new value each time the
block is handled.

1 Block ID This field contains the block identification code
of 9903 for the block.

2 Event Count This field contains the number of events present
in the block. Values of 1 to 4 are valid.

3to 16 Event 1 Event message

17 to 30 Event 2 Event message

31to44 Event 3 Event message

4510 58 Event 4 Event message

59 to 61 Spare Not used

62 Event countin queue  Number of events in queue still waiting to send

63 Event Overflow Event buffer overflow

The format of each 14 word data region in the block is shown in the following

table.

Word Offset Definitions Description

0 Session Index This field contains the session index used to
define the controlled unit in the module from
which the event was generated.

1 Sector Index This field contains the sector index used to
define the database within the controlled unit
from which the event was generated.

2 COoT This field contains the COT for the event
message received from the IED. If the size of
the COT is a single byte, the originator address
will always be zero. The COT is in the LSB and
the originator address is in the MSB.

3 Reserved This field is reserved for future use and is added
here to keep the structure double-word aligned
for all platforms.

4105 Point Index This field contains the point index in the remote
device that generated the event.

6 ASDU Type This field contains the ASDU type code for the
data contained in the message.

7 Milliseconds and This word contains the seconds and

Seconds milliseconds when the event occurred.

8 Minutes and Hours This field contains the minutes and hours the
event occurred.

9 Month and Day This field contains the month and day of the
month the event occurred.

10 Year This field contains the year the event occurred.

11 Qualifier This field contains the point qualifier, quality or
sequence value as described in the protocol
specification.

12t0 13 Value This field contains the double word value for the

point associated with the event message.
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The processor logic should recognize the event count value greater than zero
and read all events in the block. After that this value should be reset to zero to
prepare the logic for the next incoming block. Refer to the following topic that
shows a sample function block for the event pass-thru functionality.

7.2.3 Data Type Mapping and Addressing

When interfacing data in the processor to that of the IEC 60870-5-101 protocol, it
is important that the user understand the mapping of the data types to their
corresponding representation in the modules database. The table that follows
lists the data types supported by the module and their associated storage

representation.

IEC-870-5-101 Data Types

TypeID  Type Description Data representation
1 M_SP_NA_ 1  Monitored Single-point Information: This data  Single bit value (7.2.6.1) with 0=0Off and
(7.3.11) type stores a single binary input point. 1=0n.
Associated time-tagged event information for
this type are M_SP_TA_1 (2) and
M_SP_TB_1 (30).
3 M_DP_NA_1  Monitored Dual-point Information: This data Dual-bit status (7.2.6.2) with 00b (0
(7.3.1.3) type stores a dual-point binary input value decimal) = indeterminate or
(that is, valve status). Associated time- intermediate, 01b (1 decimal) = Off, 10b
tagged event information for this type are (2 decimal) = On and 11b (3 decimal) =
M_DP_TA_1(4)and M_DP_TB_1 (31). indeterminate.
5 M_ST_NA_1 Monitored Step-point Information: This data Step data (7.2.6.5) is stored in a single
(7.3.1.5) type is used for step position of transformers  character value with bits 0 to 6 (-64 to
or other step position information. The value  +63) representing the step position and
for the position ranges from -64 to 63. bit 7 representing the following states: 0
Associated time-tagged event information for = Equipment is not in transient state 1 =
this type are M_ST_TA 1 (6) and Equipment in transient state
M_ST_TB_1(32).
7 M_BO_NA_1  Monitored Bitstring of 32-bit data --This data ~ Each of the 32 hits in the bitstring has a
(7.3.1.7) type stores 32-hit data in binary form. Each value of 0 or 1 (7.2.6.13).
bit in the string has a value of 0 or 1.
Associated time-tagged event information for
this type are M_BO_TA_1 (8) and
M_BO_TB_1(33).
9 M_ME_NA_1  Monitored Normalized Measured Value: This ~ Normalized values (7.2.6.6) are stored in
(7.3.19) data type is used for analog input data. a word (16-bit) data area with a range of
Associated time-tagged event information for ~ -1..+1-2-15
this type are M_ME_TA_1 (10) and
M_ME_TD_1 (34).
11 M_ME_NB_1  Monitored Scaled Measured Value --This Scaled values (7.2.6.7) are stored in a
(7.3.1.11) data type is used for analog input data. word (16-bit) data area with a range of -

Associated time-tagged event information for
this type are M_ME_TB_1 (12) and
M_ME_TE_1 (35).

215 4+215.1
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TypeID  Type Description Data representation
13 M_ME_NC_1  Monitored Measured Value, Short Floating- Short floating-point number stored in
(7.3.1.13) Point Number: This data type is used for IEEE STD 754 format (Fraction,
analog input data stored in floating point Exponent, Sign) (7.2.6.8)
format according to the IEEE STD 754, QDS
format. Associated time-tagged event
information for this type are M_ME_TC_1
(14) and M_ME_TE_1 (36).
15 M_IT_NA 1 Monitored Integrated Total-point Information - Binary counter data (7.2.6.9) is stored in
(7.3.1.15) -This data type stores meter or other count a double-word (32-bit) value with a
data. Associated time-tagged event range of -2%1,.+231-1,
information for this type are M_IT_TA_1
(15)and M_IT_TB_1 (37).
45 CSCNA1 Single-point Command: This command Single bit value (7.2.6.15) with 0 = Off
(7.3.2.1) controls a single binary point such as arelay. and1=0n
46 C_DC_NA_1  Double-point Command: This command Double Command (7.2.6.16) with 0 =
(7.3.2.2) controls a dual-point binary control device Not permitted 1 = Off 2 = On 3 = Not
such as a trip/close relay. permitted
47 C_RC_NA 1  Regulating Step Command: This command Regulating Step Command (7.2.6.17)
(7.3.2.3) controls a stepping device such as a with 0 = Not permitted 1 = Next step
transformer. lower 2 = Next step higher 3 = Not
permitted
48 C SE_NA 1 Setpoint Command, Normalized Value: This Normalized values (7.2.6.6) are stored in
(7.3.2.4) command controls an analog device. a word (16-bit)data area with a range of -
1.+41-215
49 C_SE_NB 1 Setpoint Command, Scaled Value: This Scaled values (7.2.6.7) are stored in a
(7.3.2.5) command controls an analog device. word (16-bit) data area with a range of -
215 42151
50 C_SE_NC_1 Setpoint Command, Short Floating-Point Short floating-point number stored in
(7.3.2.6) Format: This command controls an analog IEEE STD 754 format (Fraction,
device accepting an IEEE STD 754 floating- Exponent, Sign) (7.2.6.8)
point format value.
51 C_BO_NA_1  Setpoint Command, 32-bit Bitstring: This Each of the 32 bits in the bitstring has a
(7.3.2.7) command controls a bitstring in a device. value of 0 or 1 (7.2.6.13).
The data addressing is resumed in the following table:
Data Size Example
Single Point 1 bit Address 1600 refers to word 100, bit 1 in database
Dual Point 2 bits Address 1600 refers to word 100, bits 1 and 2 in database
Step Point 1 byte Address 200 refers to word 100, lower byte in database
Bitstring 32 bit 2 words Address 50 refers to word 100 and 101 in database
Normalized Measured Value 1 word Address 100 refers to word 100 in database
Scaled Measured Value 1 word Address 100 refers to word 100 in database
Short Float Point Measured 2 words Address 50 refers to words 100 and 101 in database
Value
Integrated Total Point 2 words Address 50 refers to words 100 and 101 in database
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Another important concept to understand is the direction of data transfer for the
different data types with reference to the controller. The following illustration
shows the data types (monitored data) that are transferred from the module to

the processor.

Read Data Input Data Types
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The next diagram shows the movement of control data from the processor to the
module. This data is then sent to the controlled devices on the serial networks.

Write Data Output Data Types

SC_NA
DC_NA
RC_NA
SE_NA
SE_NB
SE_NC
BO_NA _1

—_— = laAalal—

\4
Olojo]lo|00[0

As blocks are transferred between the module and the processor, each block
contains block identification codes that define the content or function of the block
of data transferred. The block identification codes used by the module are
displayed in the following table:

Block Range Descriptions

0 Null block. Used for handshaking

1 Read or write data. Used for handshaking

9250 Status Data

9901 User Constructed Command

9902 Command Control Block (Add command to Command List Queue)
9903 Event Messages from Master port

9950 Command List Error data

9970 Set PLC time using module's time

9971 Set module's time using PLC time

9998 Warm Boot Request from PLC (Block contains no data)
9999 Cold Boot Request from PLC (Block contains no data)

Block identification codes 9901 to 9999 are used for special control blocks to
control the module. Each of these blocks is discussed in the following topics.
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Normal Data Transfer

Normal data transfer includes the transferring of data received by or to be
transmitted to the master drivers and the status data. These data are transferred
through read (input image) and write (output image) blocks. Refer to Module
Configuration for a description of the data objects used with the blocks and the
ladder logic required. The following topics discuss the structure and function of
each block.

Input Data (3x Register Data)

These blocks of data transfer information from the module to the Quantum
processor. The structure of the input image used to transfer this data is shown in
the following table:

Offset Description Length

0 Sequence Counter 1

1 Block ID 1

2to 63 Command Response Data 62

64 ton Read Data 0 to 3999

Output Data (4x Register Data)

These blocks of data transfer information from the Quantum processor to the
module. The structure of the output image used to transfer this data is shown in
the following table.

Offset Description Length

0 Sequence Counter 1

1 Block ID 1

2to0 63 Command Data 62

64 ton Write Data 0 to 3999

Command Control Blocks

Block identification codes greater than 9900 are utilized to perform special
functions in the module. Each control block recognized and used by the module
is defined in the following topics.

Command Codes Descriptions

9250 Status Block

9901 User Constructed Command

9902 Command Control Block (Add command to Command List Queue)
9903 Event Messages from Master port

9950 Command List Error data

9970 Set PLC time using module's time

9971 Set module's time using PLC time

9999 Cold Boot Request from PLC (Block contains no data)

Note: The command code in the I/O area is also referred to as the block ID.
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Status Data Block (9250)

This block is used to request status data from the module by the processor.

Block Format from Processor (4x Register Data)

Word Offset in Block

Data Field(s)

Description

0 Sequence This field contains a new value each time the user
Counter wishes to request a new command block.
1 Block ID This field contains the block identification code of
9250 for the block.
21063 Spare Not used.

Block Format from Module (3x Register Data)

Offset Parameter Description
0 Sequence This field contains a new value each time the block is
Counter handled.
1 Block ID This field contains the block identification code of
9250 for the block.
2 Scan Count This status value contains a counter incremented on
each scan of the module's main loop.
3to4 Product Name  This two-word data area contains the text values
representing the product name.
5to6 Revision This two-word data area contains the text values for
the revision number.
7t08 Op Sys # This two-word data area contains the text values for
the operating system number.
9to 10 Run Number This two-word data area contains the text values for
the run number.
1 Read Blk Cnt This word contains the total number of block read
operations successfully executed.
12 Write Blk Cnt This word contains the total number of block write
operations successfully executed.
13 Parse Blk Cnt This word contains the total number of write blocks
successfully parsed.
14 Error Blk Cnt This word contains the total number of block transfer
errors.
15 Event Msg Cnt  This word contains the number of event messages
waiting to send to the processor.
16 Event Msg This word contains a value of 0 if the event message
Overflow buffer has not overflowed. If the event buffer
overflows, this word will be set to a value of 1.
17 Session Count  This word contains the number of session configured
in the module.
18 Current Cmd This word contains the index of the current command
being executed in the command list.
19 Cmd Busy This word is set to zero if no command is currently
Flag being executed and waiting on a response. If the word
is set to 1, a command is currently executing.
20 Cmd Count This word contains the count of the number of

commands configured for the module.
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Offset

Parameter

Description

21

Cmd Delay

This word contains the command delay counter
preset. There is a fixed delay between each command
to permit the module to perform class polls on
controlled stations.

22

Cmd Queue

This word is set to zero if the command executing is
from the command list. If the executing command is
from the command queue, the word will be set to 1.

23

Cmd Queue
Count

This word contains the number of active commands in
the command queue for the module. Up to 100
commands can be buffered in this queue. These
commands are transferred from the processor to the
module using special command blocks.

24 t0 25

Online Status

This double word value contains a bit for each of the
32 potential sessions in the module. If the bit is set for
a session in the double word, the station is online. If
the bit is clear, the station is offline. Use this value to
determine if commands sent from the processor will
have a chance of succeeding.

26

CH 0 State

This word contains the state machine value for
channel 0.

27

Cmd Req

This word contains the number of commands
transferred out channel 0.

28

Cmd Resp

This word contains the number of command response
messages received on channel 0.

29

Cmd Err

This word contains the number of command errors
recognized on channel 0.

30

Requests

This word contains the total number of messages
transmitted on channel 0.

31

Responses

This word contains the total number of messages
received on channel 0.

32

Err Sent

This word contains the number of error messages
sent on channel 0.

33

Err Received

This word contains the number of error messages
received on channel 0.

34

Cfg Err

This bit mapped word is used to recognized any
configuration errors for channel 0. Refer to the
configuration error word table for a definition of each
bit.

35

Current Error

This word contains the error code for the current
command executing on channel 0.

36

Last Error

This word contains the error code for the last error
recognized on channel 0.

37

CH 1 State

This word contains the state machine value for
channel 1.

38

Cmd Req

This word contains the number of commands
transferred out channel 1.

39

Cmd Resp

This word contains the number of command response
messages received on channel 1.

40

Cmd Err

This word contains the number of command errors
recognized on channel 1.
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Offset Parameter Description

41 Requests This word contains the total number of messages
transmitted on channel 1.

42 Responses This word contains the total number of messages
received on channel 1.

43 Err Sent This word contains the number of error messages
sent on channel 1.

44 Err Received This word contains the number of error messages
received on channel 1.

45 Cfg Err This bit mapped word is used to recognized any
configuration errors for channel 1. Refer to the
configuration error word table for a definition of each
bit.

46 Current Error This word contains the error code for the current
command executing on channel 1.

47 Last Error This word contains the error code for the last error
recognized on channel 1.

48 to 63 Spare Not used

User Constructed Command Block (9901)

Block identification code 9901 is used to issue one or more user constructed
commands. When the module receives a block 9901 identification code, it will
place the included commands into the command queue.

Block Format from Processor (4x Register Data)

Word Offset in Block

Data Field(s)

Description

0 Sequence This field contains a new value each time the user
Counter wishes to request a new command block.

1 Block ID This field contains the block identification code of
9901 for the block.

2 Command This field defines the number of user commands

Count contained in the block. The valid range for the field

is 1to 10.

3to8 Command #1 Data required to build the user defined command in
the command queue.

9to 14 Command #2 Data required to build the user defined command in
the command queue.

1510 20 Command #3 Data required to build the user defined command in
the command queue.

21to 26 Command #4 Data required to build the user defined command in
the command queue.

27 to 32 Command #5 Data required to build the user defined command in
the command queue.

331to 38 Command #6 Data required to build the user defined command in
the command queue.

39to 44 Command #7 Data required to build the user defined command in
the command queue.

45 to 50 Command #8 Data required to build the user defined command in

the command queue.
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Word Offset in Block Data Field(s) Description

51 to 56 Command #9 Data required to build the user defined command in
the command queue.

57 to 62 Command #10 Data required to build the user defined command in
the command queue.
63 Spare Not used.
The following fields are used for each 6-word record in the command list:
Word Offset Definitions Description
0 Database Index  Address in module to associate with the command
1 Session Index Session index defined in the module to associate
with the command.
Sector Index Sector index for session as defined in the module.
3 Data Type ASDU data type associated with the command.
Point Index Information object address for the point on which

command operates.

5 Qualifier Qualifier as defined for the command list. This
parameter is data type dependent.

Block Format from Module (3x Register Data)
Word Offset in Block Data Field(s) Description

0 Sequence This field contains a new value each time the block
Counter is handled.
1 Block ID This field contains the block identification code of
9901 for the block.
21063 Spare Not used.

Command Control Block (9902)

The block 9902 identification code is used by the PLC to send a list of commands
to be placed in the command queue. Commands placed in the queue with this
method need not have their enable bit set.

Block Format from Processor (4x Register Data)
Word Offset in Block  Data Field(s) Description

0 Sequence This field contains a new value each time the user
Counter wishes to request a new command block.
1 Block ID This field contains the value of 9902 identifying the
enable command to the module.
2 Command This field contains the number of commands to enable
count in the command list. Valid values for this field are 1 to
60.
3t0 62 Command These 60 words of data contain the command
Numbers to numbers in the command list to enable. The
enable commands in the list will be placed in the command

queue for immediate processing by the module. The
first command in the list has an index of 0.

63 Spare Not Used
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Block Format from Module (3x Register Data)

Word Offset in Block

Data Field(s)

Description

0 Sequence This field contains a new value each time the block is
Counter handled.
1 Block ID This field contains the block identification code of

9902 for the block.

Event Message Block (9903)
Block identification code 9903 is used to request event messages received on

the master port for the processor.

Block Format from Processor (4x Register Data)

Word Offset in Block

Data Field(s)

Description

0 Sequence This field contains a new value each time the user
Counter wishes to request a new command block.
1 Block ID This field contains the value of 9903 to request event
data
2t0 63 Spare Not used

Block Format from Module (3x Register Data)

Word Offset in Block

Data Field(s)

Description

0 Sequence This field contains a new value each time the block is
Counter handled.
1 Block ID This field contains the block identification code of
9903 for the block.
2 Event Count This field contains the number of events present in the
block. Values of 1 to 4 are valid.
3-16 Event 1 Event message
17-30 Event 2 Event message
31-44 Event 3 Event message
45-58 Event 4 Event message
59-61 Spare Not used
62 Event countin ~ Number of events in queue still waiting to send
queue
63 Event Overflow Event buffer overflow

The format of each 14 word data region in the block is as follows:

Word Offset

Definitions

Description

0

Session Index

This field contains the session index used to define
the controlled unit in the module from which the event
was generated.

Sector Index

This field contains the sector index used to define the
database within the controlled unit from which the
event was generated.

Page 136 of 181

ProSoft Technology, Inc.
May 14, 2008



Reference

PTQ-101M ¢ Quantum Platform
IEC 60870-5-101 Master Communication Module

Word Offset Definitions Description

2 COoT This field contains the COT for the event message
received from the IED. If the size of the COT is a
single byte, the originator address will always be zero.
The COT is in the LSB and the originator address is in
the MSB.

3 Reserved This field is reserved for future use and is added here
to keep the structure double-word aligned for all
platforms.

4105 Point Index This field contains the point index in the remote device
that generated the event.

6 ASDU Type This field contains the ASDU type code for the data
contained in the message.

7 Milliseconds This word contains the seconds and milliseconds

and Seconds when the event occurred.
8 Minutes and This field contains the minutes and hours the event
Hours occurred.

9 Month and Day This field contains the month and day of the month the
event occurred.

10 Year This field contains the year the event occurred.

11 Qualifier This field contains the point qualifier, quality or
sequence value as described in the protocol
specification.

1210 13 Value This field contains the a double word value for the

point associated with the event message.

Command List Error Data Block (9950)

Block 9950 identification code is used to request the Command List Error Table
from the module. The format for the block is shown below:

Block Format from Processor (4x Register Data)

Word Offset in Block

Data Field(s)

Description

0 Sequence This field contains a new value each time the user
Counter wishes to request a new command block.
1 Block ID This field contains the value of 9950 identifying the
block type to the module.
2 Number of This field contains the number of commands to report
Commands to in the response message. The value has a range of 1
report to 60.
3 Start Index of This parameter sets the index in the command list
First where to start. The first command in the list has a
Command value of 0. The last index in the list has a value of
MaxCommands - 1.
4 t0 63 Spare Not Used

Response to a block 9950 request: The module will respond to a valid request
with a block containing the requested error information. The format for the block

is shown below:
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Block Format from Module (3x Register Data)

Word Offset in Block  Data Field(s)

Description

0 Sequence This field contains a new value each time the block is
Counter handled.

1 Block ID This field contains the value of 9950 identifying the

block type to the PLC.

2 Number of This field contains the number of commands
Commands contained in the block that need to be processed by
reported the PLC. This field will have a value of 1 to 60.

3 Start Index of This field contains the index in the command list for
First the first value in the file. This field will have a value of
Command 0 to MaxCommands-1.

4 t0 63 Command List Each word of this area contains the last error value
Errors recorded for the command. The command index of

the first value (offset 4) is specified in word 3 of the
block. The number of valid command errors in the
block is set in word 2 of the block. Refer to the
command error list to interpret the error codes
reported.

Get Module Date and Time Block (9970)

Block 9970 identification code is used to request the module's date and time.
This data can be used to set the PLC clock.

Block Format from Processor (4x Register Data)

Word Offset in Block  Data Field(s)

Description

0 Sequence This field contains a new value each time the user
Counter wishes to request a new command block.
1 Block ID This field contains the value of 9970 identifying the
block type to the module.
21063 Not Used Not Used

Block Format from Module (3x Register Data)

Word Offset in Block  Data Field(s)

Description

0 Sequence This field contains a new value each time the block is
Counter handled.

1 Block ID This field contains the block identification code of
9970 for the block.

2 Year This field contains the four-digit year to be used with
the new time value.

3 Month This field contains the month value for the new time.
Valid entry for this field is in the range of 1 to 12.

4 Day This field contains the day value for the new time.
Valid entry for this field is in the range of 1 to 31.

5 Hour This field contains the hour value for the new time.
Valid entry for this field is in the range of 0 to 23.

6 Minute This field contains the minute value for the new time.
Valid entry for this field is in the range of 0 to 59.

7 Seconds This field contains the second value for the new time.
Valid entry for this field is in the range of 0 to 59.

8 Milliseconds This field contains the millisecond value for the new
time. Valid entry for this field is in the range of 0 to
999.

9to 63 Not Used Not Used
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Set Module Time Block (9971)

Block identification code 9971 is used to pass the clock time in the PLC to the
module. The date and time provided will be used to set the module's clock.

Block Format from Processor (4x Register Data)
Word Offset in Block  Data Field(s) Description

0 Sequence This field contains a new value each time the user
Counter wishes to request a new command block.

1 Block ID This field contains the block identification code of
9971 for the block.

2 Year This field contains the four-digit year to be used with
the new time value.

3 Month This field contains the month value for the new time.
Valid entry for this field is in the range of 1 to 12.

4 Day This field contains the day value for the new time.
Valid entry for this field is in the range of 1 to 31.

5 Hour This field contains the hour value for the new time.
Valid entry for this field is in the range of 0 to 23.

6 Minute This field contains the minute value for the new time.
Valid entry for this field is in the range of 0 to 59.

7 Seconds This field contains the second value for the new time.
Valid entry for this field is in the range of 0 to 59.

8 Milliseconds This field contains the millisecond value for the new
time. Valid entry for this field is in the range of 0 to
999.

9to 63 Spare Not Used

Block Format from Module (3x Register Data)
Word Offset in Block  Data Field(s) Description

0 Sequence This field contains a new value each time the block is
Counter handled.
1 Block ID This field contains the block identification code of
9971 for the block.
2t063 Spare Not Used
Cold Boot Block (9999)

Block 9999 performs a cold-boot operation on the module. The format of the
block constructed by the processor is as follows:

Offset Description Length
0 9990 1
1to 63 Spare 63

In this version of the module, the warm and cold boot processes perform the
same operation, because many of the variables that must be initialized are fixed
when the module first boots and cannot be changed after the application starts.
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7.2.4 Master Driver

The master driver supported on each application port of the module emulates an
IEC 60870-5-101 master device. Configuration of each port is independent and
should be connected to different serial networks.

Each port on the module communicates with one or more controlled stations on
what are referred to as sessions. A session represents a controlled device with a
unique data link layer address. Each session (controlled device) contains one or
more data sets (sectors) that are defined by the vendor of the device. The
following illustration shows these relationships.

1
IBE-070-5-10 Mastsr BarL 0 IEC-870-5-101 Master Par 1

Sossion 0 Sassion 1 Eesslon SeEslon 4 { Session 2
Sectard
Catabass
Esdtord
Database
Snctor i
Dalnbase
Sectord Sactor [ Seciord
Calabase ] [ Databa
Dalzbase Soctar 7 i : £+
Datnbasn
Sestar
Catahasa Zpear 3
Oatabasn

Port 0 on the module communicates with 4 sessions (0, 1, 3 and 4) each of which
has their own data set(s). Session 1 only has one sector (all data for device
contained in a single database). This sector is addressed by the master using the
Common address of ASDU value set for the sector in the configuration file.
Session 0 contains two sectors each with their own unique Common address of
ASDU value to identify the sector. Port 0 must operate in unbalanced mode as
more than one device exists on the network.

Port 1 may operate in balanced mode as it only contains one device on the
network. This device is defined in the Session 2 section of the configuration file.
In this example, all data of the device is stored in a single sector.

The module supports two application ports. Thirty-two session can be defined on
the module with each session being assigned to an application port. Within each
session, up to five sectors can be defined. This system permits a very flexible
assignment of resources in the module. The definition of the data associated with
each sector in the system is defined by the user in the configuration file.
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The following diagram shows the functionality of the master driver:
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The master driver is configured as specified by the IEC101M.CFG file

The master will construct control commands using the data in the database

The master will send these commands and class polls out on the serial

network

4 Response messages or spontaneous messages generated by controlled
devices on the serial network are received by the master driver

5 Monitor data (static and event) received by the master is passed to the
module's database and passed to the processor

6 Additionally, status data for the module is passed to the processor

WN P

7.3 IEC-60870-5-101 Protocol Implementation

This section presents an overview of how the PTQ-101M works, while skipping
the complex details of the protocol specification. If you require more information
about the implementation of the protocol, refer to the protocol specification (IEC
60870-5-101 2003). For more information on the configuring and modifying the
backplane implementation of the protocol with the PTQ-101M, refer to
Customizing the Sample Configuration File.

The IEC-60870-5-101 protocol applies to telecontrol equipment and systems with
coded bit serial data transmission for monitoring and controlling geographically
widespread processes.

Any application using the IEC-60870-5-101 protocol will have a master
(controlling station) and one or more slaves (controlled stations). The master will
constantly monitor and control the data from each slave in the network.
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Master Slave

A

' 3

This module works as an IEC-60870-5-101 Master. It can receive monitor data,
and control (sends commands to slaves) and receive events from slaves, as
explained in the following topics.

7.3.1 General Parameter Configuration

Communication Parameters

The following parameters should be configured for serial communication:

Baud Rate . 9600 #Baud rate for port 110 to 38400

Parity : 2 #0=None, 1=Qdd, 2=Even

RTS On : 0 #0 to 65536 nBec before nessage

RTS O f : 0 #0 to 65536 nBec after nessage

M ni mum Del ay : 20 #M ni mum # of nBec before response sent

Recei ve Tineout : 2000 #Maxi mum nSec fromfirst char to last to wait

Har dwar e Handshaki ng: 0 #Hardwar e handshaki ng 0=None, 1=RTS/ CTS, 2=DTR/ DSR,
#3=npdem

Each one of these parameters should be adjusted for each specific application.

Data Link Configuration

The protocol specification document IEC 60870-5-2 specifies an unambiguous
address (number) for each link. Each address may be unique within a specific
system, or may be unique within a group of links sharing a common channel. The
protocol specification defines that the Data Link Address may have 0, 1 or 2
octets. The first option should be used only during Balanced Mode.

Configure the following parameter to set the number of octets to be used for the
Data Link Address value. It is essential that the slave unit also uses the same
number of octets configured for the PTQ-101M.

Data |link address length 2 #0, 1, or 2 octets used for DL address
You must also configure the actual Data Link Address value using the following
parameter:

Data |ink address : 1 #Range depends on the configured DL

#Lengt h
This value identifies the module's address in the network.
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ASDU Configuration

The protocol specification document IEC 60870-5-3 describes the Basic
Application Data Units that are used in the protocol. It also defines the
Application Service Data Unit (ASDU) used by the protocol for data
communication.

You can configure the number of bytes to be used for the following ASDU

components:

Component Abbreviation Possible Number of Octets
Cause of Transmission COoT 1or2

Common Address of ASDU CASDU 1or2

Information Object Address I0A 1,20r3

These parameters must be configured to match the master's configuration, as
shown in the following example:

Comon Address of ASDU | en: 2 #Range is 1 or 2 octets
Inform Onbject Address |en: 3 #Range is 1, 2, or 3 octets
Cause of Trans Cctets : 2 #Nunber of COT octets (1 or 2)

The Common Address of ASDU is the station address. The module only allows
the addressing of the whole station (some devices allows different Common
Addresses to identify particular station sectors). You should configure the
Common ASDU Address with the following parameter:

Comon Address of ASDU : 1 # Range depends on nunber of octets for
# CASDU

You should also configure the maximum number of bytes that the slave should
support for each ASDU response to the Module. The range lies between 25 and
252 bytes. Configure the following parameter in the slave unit to set the
maximum number of bytes to be transferred at every ASDU response.

Maxi mum ASDU Resp Len : 252 #Max ASDU response nessage

A value less than 252 causes the slave response to break down the message
into multiple parts, requiring more response messages.

Example - Changing the ASDU Length:

Considering that the Module sends a General Interrogation request to poll forty
M_ME_NB points (measured scaled points in Unbalanced Mode):
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If Maximum ASDU Resp Len = 252;

Master

Module
Interrogation Request

‘ Ack Response

Class 2 Request

< Interrogation Response (COT=7)

Class 2 Request

Measure Scaled Response
(Contains 40 Points)

Class 2 Request

Interrogation Response (COT=20)

This example shows that the slave sends all 40 measured scaled points in one
single message, if the message is not greater than 252 bytes. However, some
master devices may not support messages containing this number of bytes. If the
master for a given application supports only 100 bytes, the following
communication procedure would occur:

Master

Module
Interrogation Request

Ack Response

Class 2 Request

Interrogation Response (COT=7)

Class 2 Request

Measure Scaled Response
- (Contains 15 Points)

Class 2 Request

A J

Measure Scaled Response
- (Contains 15 Points)

Class 2 Request

Measure Scaled Response
- (Contains 10 Points)

Class 2 Request
Interrogation Response
(COT=20)
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As shown in the previous diagram, the module sends out 15 messages (15
points, 15 points and 10 points) instead of sending the whole 40 points in one
single message.

Note: This example shows the case where I0A Length = 3 bytes, COT Length = 2 bytes and
CASDU Length = 2 bytes.

Important: If the database parser gets a point index that is not valid, the whole database is set as
invalid and no points are reported. Because the index 0 is not valid (the protocol does not support
this index value), the driver considers it invalid. For example, if you set the size of the ASDU to 1
and you set a value of 1000 for a point index, this is also invalid as the indexes can only go from 1
to 255.

Balanced and Unbalanced Modes

The module supports balanced and unbalanced modes. In balanced mode, each
station may initiate message transfers. If the links from the master unit to several
slaves share a common physical channel, then these links must be operated in
an unbalanced mode to avoid the possibility of more than one device attempting
to transmit on the channel at the same time.

Select the communication mode with the following parameter:

Use Bal anced Mode 0 #0=No, 1=Use bal anced npde

7.3.2 Module Initialization

After the module powers up, a specific initialization procedure occurs, depending
on the communication mode you selected (Balanced or Unbalanced).

Unbalanced mode

In order to start communications between the master and the slave units, the
master tries to establish the link connection by transmitting repeated "Request
Status of Link" at specific time out intervals. When the module's link is available it
will respond with a "Status of Link" response. Then, the master transmits a
"Reset of Remote Link" message and the slave responds with an ACK response.
Then the master sends two consecutive Class 1 requests. The slave responds to
the first Class 1 request with an "End of Initialization" response and the second
Class 1 request with an Ack message.
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The following illustration shows a typical initialization procedure for the
unbalanced mode:

Balanced Mode

Master

Status of Link Request

Module

Status of Link Response

Reset Remote Link

ACK

Class 1

End Of Initialization

Class 1

ACK / Data Not Available

During balanced mode, the link must be initialized in both directions. The PTQ-
101M module also always reinitializes the link after it receives an initialization
request from the master. Therefore, the following initialization occurs during
balanced mode, after PTQ-101M boots.

Slave

[—Status of Link——

——=Status of Link Response—»;

[—Reset Remote Link

ACK >

Slave initializes

the link Status of Link————»

l«—Status of Link Response—

Reset Remote Link—>

< ACK:

[—Status of Link

——Status of Link Response—»;

[ «——Reset Remote Link:

ACK:

A 4

Module

101M Module
initializes the link

101M Module
re-initializes the link
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After the initialization procedure is completed, the master and the PTQ-101M
start communicating. If during communication the master fails to respond to a
message from the module, the PTQ-101M will retry for a configured number of
times. If the master still fails to respond, the module will initialize the line again.

7.3.3 Monitor Direction and Control Direction

The protocol specification defines two directions of data: monitor direction and
control direction. These directions are defined by the protocol specification as
follows:

=  Monitor Direction: The direction of transmission from a slave to the master
=  Control Direction: The direction of transmission from the master to a slave

Slave Master

——Monitor Direction—p»

<4—Control Direction——

The points that are typically transferred from the slave to the master are also
known as Monitor Points (or Monitor Information Objects). The points that are
typically transferred from the master to the slave are also known as Control
Points (or Command Information Objects).

ProSoft Technology, Inc. Page 147 of 181
May 14, 2008



PTQ-101M ¢ Quantum Platform Reference
IEC 60870-5-101 Master Communication Module

For the PTQ-101M, the control and monitor points would be transferred as shown
in the following illustration.

101M
Processor Module Slave
Monitor > [__Monitor N
Points Points
Control | Control
Points Points

You must make sure that all points are configured in the correct location in the
PTQ-101M module database in order to be properly updated from/to the
processor.

7.4 Cable Connections

The application ports on the PTQ-101M module support RS-232, RS-422, and
RS-485 interfaces. Please inspect the module to ensure that the jumpers are set
correctly to correspond with the type of interface you are using.

Note: When using RS-232 with radio modem applications, some radios or modems require
hardware handshaking (control and monitoring of modem signal lines). Enable this in the
configuration of the module by setting the UseCTS parameter to 1.
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7.4.1 RS-232 Configuration/Debug Port

This port is physically a DB-9 connection. This port permits a PC based terminal
emulation program to view configuration and status data in the module and to
control the module. The cable for communications on this port is shown in the
following diagram:

RS-232 Config/Debug Port Cable

DB-9 Male Config/Debug Port
RxD 2 =D
TxD 3 RxD
COM| 5 COM

The Ethernet port on this module (if present) is inactive.

7.4.2 RS-232

When the RS-232 interface is selected, the use of hardware handshaking
(control and monitoring of modem signal lines) is user definable. If no hardware
handshaking will be used, the cable to connect to the port is as shown below:

RS-232 Application Port Cable
(No Handshaking)

DB-9 Male RS-232 Device
RxD | 2 TxD
TxD | 3 RxD
COM| 5 COM
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RS-232: Modem Connection

This type of connection is required between the module and a modem or other

communication device.

RS-232 Application Port Cable
(Modem Connection)

DB-9 Male

TxD

RxD

RTS

CTs

Signal
Common

DTR

RS-232 Device
TxD

RxD

RTS

CTS

Signal

Common

DTR

The "Use CTS Line" parameter for the port configuration should be set to "Y' for

most modem applications.

RS-232: Null Modem Connection (Hardware Handshaking)

This type of connection is used when the device connected to the module
requires hardware handshaking (control and monitoring of modem signal lines).

RS-232 Application Port Cable

(Hardware Handshaking)

DB-9 Male RS-232 Device
TxD 3 RxD
RxD 2 TxD
RTS 7 CTS
CTS 8 RTS
Signal 5 Signal
Common Common
DTR 4 DSR

——— DCD
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RS-232: Null Modem Connection (No Hardware Handshaking)

This type of connection can be used to connect the module to a computer or field

device communication port.

RS-232 Application Port Cable

(No Handshaking)

DB-9 Male RS-232 Device
TxD 3 RxD
RxD 2 TxD
RTS 7 RTS-CTS jumper must

be installed if CTS line
cTS 8 monitoring enabled.
Signal 5 Signal
Common Common
DTR 4

Note: If the port is configured with the "Use CTS Line" set to 'Y", then a jumper is required between
the RTS and the CTS line on the module connection.

7.4.3 RS-485

The RS-485 interface requires a single two or three wire cable. The Common
connection is optional and dependent on the RS-485 network. The cable required
for this interface is shown below:

RS-485 Application Port Cable

DB-9 Male RS-485 Device
TxD+/RxD+ | 1 TxD+/RxD+
TxD-/RxD- | 8 TxD-/RxD-
Signal 5 Signal
Common Common

Note: Terminating resistors are generally not required on the RS-485 network, unless you are
experiencing communication problems that can be attributed to signal echoes or reflections. In this
case, install a 120 ohm terminating resistor on the RS-485 line.
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7.4.4 RS-422

RS-422 Application Port Cable

DB-9 Male RS-422 Device
TxD+ 1 RxD+
TxD- 8 RxD-
Signal 5 Signal
Commaon Common
RxD+ 2 TxD+
RxD- 6 TxD-

RS-485 and RS-422 Tip

If communication in the RS-422/RS-485 mode does not work at first, despite all
attempts, try switching termination polarities. Some manufacturers interpret +/-
and A/B polarities differently.

7.5 PTQ-101M Status Data Area

This section contains a listing of the data contained in the PTQ-101M status data
object, configuration error word and module error codes.

7.5.1 Error/Status Data Format

Offset Parameter Description

0 Scan Count This status value contains a counter incremented on each scan of the
module's main loop.

1to 2 Product Name  This two-word data area contains the text values representing the
product name. These words contain the text '87S5' for the PTQ
platform.

3to4 Revision This two-word data area contains the text values for the revision
number.

5t06 Op Sys # This two-word data area contains the text values for the operating
system number.

7t08 Run Number This two-word data area contains the text values for the run number.

9 Read Blk Cnt This word contains the total number of block read operations
successfully executed.

10 Write Blk Cnt This word contains the total number of block write operations
successfully executed.

11 Parse Blk Cnt  This word contains the total number of write blocks successfully
parsed.

12 Error Blk Cnt This word contains the total number of block transfer errors.

13 Event Msg Cnt  This word contains the number of event messages waiting to send to

the processor.
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Offset Parameter Description
14 Event Msg This word contains a value of 0 if the event message buffer has not
Overflow overflowed. If the event buffer overflows, this word will be set to a
value of 1.

15 Session Count  This word contains the number of session configured in the module.

16 Current Cmd This word contains the index of the current command being executed
in the command list.

17 Cmd Busy Flag This word is set to zero if no command is currently being executed
and waiting on a response. If the word is set to 1, a command is
currently executing.

18 Cmd Count This word contains the count of the number of commands configured
for the module.

19 Cmd Delay This word contains the command delay counter preset. There is a
fixed delay between each command to permit the module to perform
class polls on controlled stations.

20 Cmd Queue This word is set to zero if the command executing is from the
command list. If the executing command is from the command queue,
the word will be set to 1.

21 Cmd Queue This word contains the number of active commands in the command

Count queue for the module. Up to 100 commands can be buffered in this
queue. These commands are transferred from the processor to the
module using special command blocks.

221023  Online Status This double word value contains a bit for each of the 32 potential
sessions in the module. If the bit is set for a session in the double
word, the station is online. If the bit is clear, the station is offline. Use
this value to determine if commands sent from the processor will have
a chance of succeeding.

24 CH 0 State This word contains the state machine value for channel 0.

25 Cmd Req This word contains the number of commands transferred out channel
0.

26 Cmd Resp This word contains the number of command response messages
received on channel 0.

27 Cmd Err This word contains the number of command errors recognized on
channel 0.

28 Requests This word contains the total number of messages transmitted on
channel 0.

29 Responses This word contains the total number of messages received on channel
0.

30 Err Sent This word contains the number of error messages sent on channel 0.

31 Err Received This word contains the number of error messages received on
channel 0.

32 Cfg Err This bit mapped word recognizes any configuration errors for channel
0. Refer to the configuration error word table for a definition of each
bit.

33 Current Error This word contains the error code for the current command executing
on channel 0.

34 Last Error This word contains the error code for the last error recognized on
channel 0.

35 CH 1 State This word contains the state machine value for channel 1.

36 Cmd Req This word contains the number of commands transferred out channel

1.
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Offset Parameter Description

37 Cmd Resp This word contains the number of command response messages
received on channel 1.

38 Cmd Err This word contains the number of command errors recognized on
channel 1.

39 Requests This word contains the total number of messages transmitted on
channel 1.

40 Responses This word contains the total number of messages received on channel
1.

41 Err Sent This word contains the number of error messages sent on channel 1.

42 Err Received This word contains the number of error messages received on
channel 1.

43 Cfg Err This bit mapped word recognizes any configuration errors for channel
1. Refer to the configuration error word table for a definition of each
bit.

44 Current Error This word contains the error code for the current command executing
on channel 1.

45 Last Error This word contains the error code for the last error recognized on
channel 1.

The following table defines the contents of the configuration error word. Each bit
in the word corresponds to an error condition recognized when the module is
configured. There is a separate word for each application port. This data is
reported in the status data area previously defined.

Bit Code Description

0 0x0001 Invalid baud rate selected

1 0x0002 Invalid parity selected

2 0x0004 Received timeout set to 0

3 0x0008 Invalid Port selected for a session

4 0x0010 Invalid sector count for session

5 0x0020 Could not allocate memory for sector of a session.
6 0x0040 Invalid length data for session:

= Data link length

= Command address of ASDU length
= Information object address length

=  COT octet count

7 0x0080 Invalid failure delay or confirm timeout for session.
8 0x0100
9 0x0200
10 0x0400
11 0x0800
12 0x1000
13 0x2000
14 0x4000
15 0x8000
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7.5.2 Error Codes

The following table lists all potential errors that can be generated by the IEC
60870-5-101 master driver:

Error

Description

51

Physical layer error - Error transmitting message

52

Physical layer error - Intercharacter timeout occurred before message fully received.

53

Physical layer error - Frame not entirely received before timeout condition.

54

Physical layer error - Invalid frame length.

101

Link layer error - Invalid checksum received

102

Link layer error - Address unknown to module

103

Link layer error - Link established

104

Link layer error - Link failed

105

Link layer error - Received primary

106

Link layer error - FCB error discard

107

Link layer error - FCB error repeat

108

Link layer error - Invalid start character received

109

Link layer error - Invalid second character received

110

Link layer error - Invalid ending character received

111

Link layer error - Length mismatch error

112

Link layer error - lllegal function

113

Link layer error - No confirmation received

114

Link layer error - No ACK received

115

Link layer error - Sequence unknown

116

Link layer error - Out of sequence

117

Link layer error - Remote close

118

Link layer error - Unexpected ACK

119

Link layer error - Request cancelled

201

Application layer error - Length mismatch

202

Application layer error - Address unknown

203

Application layer error - Response late

251

RBE error - Clock event buffer overflow

252

RBE error - Event buffer overflow

271

Data error - Address unknown

281

Control error - lllegal operation

282

Control error - lllegal value

283

Control error - Not selected

301

Initialization error - Database

302

Initialization error - Out of memory

401

Channel open error

501

Session error - Database

502

Session error - Configuration

601

No memory to receive message
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Error Description

602 Session not reserved

603 lllegal session

604 Session is reserved

605 Session is not available

701 No memory to transmit message

702 ASDU not supported

703 Duplicate request

704 lllegal sector

705 Control mode is illegal

801 Partial stop request

802 Stop request failed

901 Response timeout

902 Negative COT in response

903 Session is offline

904 Session is disabled

905 Select confirmation received, waiting to execute
906 Execute confirmation has not be received

7.6  Configuration Data Definition

This section contains a listing of the parameters and their definitions for the PTQ-
101M module configuration file definition (IEC101M.CFG).

[Section]/Item Value Range Description
[Backplane Configuration]_Backaane transfer parameters
Module Name: 0to 80 This parameter assigns a name to the module that

characters  can be viewed using the configuration/debug port.
Use this parameter to identify the module and the
configuration file.

4x Register Start: 1ton This parameter sets the first register in the
processor where the data transferred from the
processor to the module is present.

Write Register Start: 0 to 3999 This parameter specifies the starting register in
the module where the data transferred from the
processor will be placed. Valid range for this
parameter is 0 to 3999.

Write Register Count: 0 to 4000 This parameter specifies the number of registers
to transfer from the processor to the module. Valid
entry for this parameter is 0 to 4000.

3x Register Start: 1ton This parameter sets the first register in the
processor where the data transferred from the
module to the processor will be placed.

Read Register Start: 0 to 3999 This parameter specifies the starting register in
the module where data will be transferred from the
module to the processor. Valid range for this
parameter is 0 to 3999.
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[Section]/Item

Value

Range

Description

Read Register Count:

0 to 4000

This parameter specifies the number of registers
to be transferred from the module to the
processor. Valid entry for this parameter is 0 to
4000.

Pass-Through Events:

Yes or No

This parameter specifies if event messages
received on the master ports will be passed to the
processor. If the parameter is set to No, event
messages will not be passed to the processor. If
the parameter is set to Yes, the module will pass
all events received to the processor using block
identifier 9903.

[Section]/Item

Value

[IEC 60870-5-101
MASTER]

Range

Description

_MOdU|e o parameters

Session Count:

110 32

This parameter specifies the maximum number of
session to establish on the module. This
corresponds to the number of slaves to be
interfaced with the module. This value represents
the total number of slaves on both ports
combined.

[Section]/Item

Value

[[EC 60870-5-101
MASTER PORT x]

Range

Description

_Settings for each communication port on module

Baud Rate:

Value for
baud rate

This parameter specifies the baud rate to be used
on the communication channel (port). Values from
110 to 38.4K are permitted.

Parity:

None, Odd,
Even

This parameter sets the parity to be used on the
port. The values correspond to the following
settings: None, Odd, Even.

RTS On:

0 to 65535

The parameter sets the RTS pre-send delay. The
value entered represents the number of
milliseconds the module will wait after setting the
RTS modem line before sending the data.

RTS Off:

1 to 65535

This parameter sets the RTS off delay. The value
entered represents the number of milliseconds the
module will wait after the data packet is sent
before dropping the RTS modem line.

Minimum Delay:

1 to 65535

This parameter specifies the minimum number of
milliseconds to delay before sending the message
(setting RTS high). This can be used when the
serial network requires time for units to turn off
their transmitters.

Receive Timeout:

1 to 65535

This value represents the number of milliseconds
to wait on a port from the time the first character is
received until the last character in the longest
message received on the port. This parameter
should be set dependent on the baud rate. A
value of 2000 should work with most applications.

Single char ACK F0,1 or
3:

Yes or No

This parameter specifies if the single E5 character
will be used for ACK messages.
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[Section]/Item

Range Description

Use Balanced Mode:

Yes or No  This parameter specifies if the port will use
balanced mode. If balanced mode is used, only
one controlled station will be permitted on the
port. If unbalanced mode is used, multiple
controlled stations can be used on a port. Select
Yes to use balanced mode and No to use
unbalanced mode.

[Section]/Item

[IEC-101 MASTER
SESSION x]

Communication Port:

Range Description

_Settings for each session utilized

Oor1 This parameter sets the port to which the
controlled device is connected. On this module,
values of 0 and 1 are permitted.

Sector Count:

1to5 This parameter sets the number of sectors
contained in this controlled device. The range of
values is from 1 to 5. A sector section is required
for each sector in a session to define its database
and settings.

DL Address Length:

0,1o0r2 This parameter sets the number of octets used to
define the data link address for the session. A
value of 0 is only permitted when balanced mode
is used.

Data Link Address:

0 to 254 or 0 This parameter uniquely defines the data link

to 65534 address for this unit on the communication
channel The ranges of values depends on the
value set in the DL Address Length parameter.

Common Address of 1or2 This parameter sets the number of octets used for

ASDU Len: the common address of ASDU for each sector for
this session.

Inform. Object Address 1,20r3 This parameter sets the number of octets used to

Len:

specify the address for an information object in
each sector for this session.

COT Octet Count:

1or2 This parameter sets the number of octets used for
the COT field in each message. If a value of 2 is
selected, the value entered for the Originator
Address For COT will accompany each message
from the controlling unit.

Originator Address For
COT:

0to 255 This parameter sets the address to be passed
with each message when the COT Octet Count
parameter is set to 2.

Failure Delay:

0 to 2000 This parameter sets the minimum number of
seconds to delay before polling this session when
it is not online. This parameter is only used in
unbalanced mode.

Confirm Timeout:

0to 2832-1 This parameter sets the number of milliseconds to
wait for a confirm response from the controlled
device.

Retry Count:

0 to 255 This parameter sets the number of retries to be
performed on the controlled device when a
communication error occurs.
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[Section]/Item Value Range Description

C1/C2 Poll Count Pend: 010 65535 This parameter sets the maximum number of
class 1 and class 2 polls performed on this
session before trying the next session. This
parameter prevents a session from monopolizing
the communication port.

Class 1 Polls: 0to 65535 This parameter sets the maximum number of
class one polls performed on this session before
switching to another session. This parameter
prevents a session from monopolizing the
communication port.

Class 1 Pend Delay: 0to 2"32-1 This parameter sets the minimum number of
milliseconds to delay between class 1 polls for
pending data.

Class 2 Pend Delay: 0to 2232-1 This parameter sets the minimum number of
milliseconds to delay between class 2 polls for
pending data.

Class 1 Poll Delay: 0to 2232-1 This parameter sets the minimum number of
milliseconds to delay between each class 1 poll.

Class 2 Poll Delay: 0to 2232-1 This parameter sets the minimum number of
milliseconds to delay between each class 2 poll.

Auto Clock Req Mode: 0,1or2 This parameter specifies the method used to
perform automatic clock synchronization. 0
performs a synchronization without delay, 1
performs synchronization using the fixed
Propagation Delay and 2 computes the delay and
use this value when synchronization takes place.

Propagation Delay: 0to 65535 This parameter sets the fixed propagation delay to
be utilized if the Auto Clock Req Mode parameter
is set to a value of 1.

Response Timeout: 0 to 2*32-1 This parameter sets the maximum number of
milliseconds to wait for a confirmation from the
controlled station to a request from this module.

ACTTERM with setpoint: Yes or No  This parameter specifies what the last message
will be in the response to a setpoint command. If
the parameter is set to Yes, an ACTTERM will be
the last response, and if set to No, ACTCON will
be the last response.

[Section]/Item Value Range Description

[IEC-101 MASTER This section sets the parameters for a specific
SESSION x SECTOR Y] sector of a session.

Common ASDU Address: 0to 255 (1 This parameter sets the common ASDU address

oct)or0to to association with this sector of the specified

65535 (2 oct)session. The range of address for this parameter
are dependent on the length value set in the
session section.
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[Section]/Item Value Range Description
Use Time Tag Yesor No  This parameter specifies if a time tag field is to be
Commands: included with commands. This is as specified in

the IEC-870-5-104 specification and should only
be utilized if the controlled device supports these
new data types. If the parameter is set to Yes, a
time tag will be added to all commands. If the
parameter is set to No, the normal IEC 60870-5-
101 data type messages will be utilized.

Online Time Sync: Yes or No  This parameter specifies if the sector in the
controlled device will be sent a time
synchronization command when the unit is first
recognized as being online. This should only be
utilized for devices that do not send an EOI
message after initializing.

Online General Int: Yes or No  This parameter specifies if the sector in the
controlled device will be sent a general
interrogation command when the unit is first
recognized as being online. This should only be
utilized for devices that do not send an EOI
message after initializing.

EOI Time Sync: Yes or No  This parameter specifies if the sector in the
controlled device will be sent a time
synchronization command after this module
received an EOl message from the controlled unit.

EOI General Int: Yesor No  This parameter specifies if the sector in the
controlled device will be sent a general
interrogation command after this module received
an EOI message from the controlled unit.

# Data Type Point # DB Address

#

START

END

[Section]/Item Description

[IEC-101 MASTER COMMANDS] This section contains the commands for the

module

# Enable Database Poll Session Sector Data Point Qualifier

# Code Index Interval Index Index Type Index Parameter
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7.7 Database Form

7.7.1 Form to Define Sector Database

Session Index #:

Sector Index #:
Data Type Point Index Database Address
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7.8 Command List Form

7.8.1 Form to Define Command List

Enable Database Poll Session Sector Data Type Point Index Qualifier
Code Index Interval Index Index Parameter
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7.9 Interoperability

This companion standard presents sets of parameters and alternatives from
which subsets have to be selected to implement particular telecontrol systems.
Certain parameter values, such as the number of octets in the COMMON
ADDRESS of ASDUs represent mutually exclusive alternatives. This means that
only one value of the defined parameters is admitted per system. Other
parameters, such as the listed set of different process information in command
and in monitor direction allow the specification of the complete set or subsets, as
appropriate for given applications. This clause summarizes the parameters of the
previous clauses to facilitate a suitable selection for a specific application. If a
system is composed of equipment stemming from different manufacturers it is
necessary that all partners agree on the selected parameters.

The selected parameters should be crossed in the white boxes (replace "O0" with
llll)-

NOTE In addition, the full specification of a system may require individual selection of certain
parameters for certain parts of the system, such as the individual selection of scaling factors for
individually addressable measured values.

Network configuration

(network-specific parameter)
Point-to-point Multipoint-party line
Multiple point-to-point Multipoint-star

Physical Layer
(network-specific parameter)

Transmission speed (control direction)
Unbalanced interchange Unbalanced interchange Balanced interchange
circuit V.24/V.28 circuit V.24/V.28 circuit X.24/X.27
Standard Recommended if >1 200 bit/s
O 100 bit/s 2400 bit/s 2400 bit/s O

56000 bit/s

O 200 bit/s 4800 bit/s 4800 bit/s O
64000 bit/s

300 bit/s 9600 bit/s 9600 bit/s

600 bit/s 19200 bit/s

1200 bit/s 38400 bit/s

Transmission speed (monitor direction)
Unbalanced interchange Unbalanced interchange Balanced interchange
circuit V.24/V.28 circuit V.24/V.28 circuit X.24/X.27
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Standard Recommended if >1 200 bit/s
O 100 bit/s 2400 bit/s 2400 bit/s O

56000 bit/s
O 200 bit/s 4800 bit/s 4800 bit/s O
64000 bit/s
300 bit/s 9600 bit/s 9600 bit/s
600 bit/s 19200 bit/s
1200 bit/s 38400 bit/s
Link Layer

(network-specific parameter)

Frame format FT 1.2, single character 1 and the fixed time out interval are used
exclusively in this companion standard.

Link transmission procedure Address field of link
Balanced transmission Not present (balanced transmission only)
Unbalanced transmission One octet
Two octets
Structured
Frame length X] Unstructured

255 Maximum length L (number of octets)

Application Layer

Transmission mode for application data

Mode 1 (Least significant octet first), as defined in clause 4.10 of IEC 60870-5-4,
is used exclusively in this companion standard.

Common address of ASDU
(system-specific parameter)
One octet Two octets
Information object address
(system-specific parameter)
One octet structured
Two octets X unstructured
Three octets

Cause of transmission
(system-specific parameter)

One octet Two octets (with originator address)
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Selection of standard ASDUs
Process information in monitor direction

(station-specific parameter)

<1>
<2>
<3>
<4>
<5>
<6>
<7>
<8>
<9>
<10>
<11>
<12>
<13>
<14>
M_ME_TC_1
<15>
<16>
O <17>
O <18>
M_EP_TB_1
O <19>

:= Single-point information M_SP_NA 1

:= Single-point information with time tag M_SP_TA 1

:= Double-point information M_DP_NA _1

:= Double-point information with time tag M_DP_TA_1

:= Step position information M_ST_NA 1

:= Step position information with time tag M_ST_TA_1

:= Bitstring of 32 bit M_BO_NA_1

:= Bitstring of 32 bit with time tag M_BO_TA 1

:= Measured value, normalized value M_ME_NA 1

:= Measured value, normalized value with time tag M_ME_TA_1
:= Measured value, scaled value M_ME_NB_1

:= Measured value, scaled value with time tagM_ME_TB_1
:= Measured value, short floating point value M_ME_NC _1

:= Measured value, short floating point value with time tag

:= Integrated totals M_IT_NA_1
:= Integrated totals with time tag M_IT_TA_1
:= Event of protection equipment with time tag M_EP_TA 1

:= Packed start events of protection equipment with time tag

:= Packed output circuit information of protection equipment with

timetagM_EP_TC 1

O <20> := Packed single-point information with status change detection

M_PS _NA 1

O <21> := Measured value, normalized value without quality descriptor

M_ME_ND _1

<30> := Single-point information with time tag CP56Time2a

M_SP_TB_1

<31> := Double-point information with time tag CP56Time2A

M_DP_TB_1

<32> := Step position information with time tag CP56Time2A

M_ST _TB_1

<33> :=Bitstring of 32 bit with time tag CP56Time2A M_BO_TB_1
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<34> := Measured value, normalized value with time tag CP56Time2A
M_ME_TD_1

<35> := Measured value, scaled value with time tag CP56Time2A
M_ME_TE_1

<36> := Measured value, short floating point value with time tag

CP56Time2A M_ME_TF_1
<37> :=Integrated totals with time tag CP56Time2A M_IT_TB_1
O <38> := Event of protection equipment with time tag CP56Time2A

M_EP_TD_1

O <39> := Packed start events of protection equipment with time tag
CP56time2A M_EP_TE_1

O <40> := Packed output circuit information of protection equipment with

time tag CPT56Time2a M_EP_TF_1

Process information in control direction
(station-specific parameter)

<45> :=Single command C_SC_NA_1

<46> :=Double command C_DC_NA 1

<47> := Regulating step command C_RC _NA 1

X K K X

<48> := Set point command, normalized value C_SE_NA 1

X

<49> := Set point command, scaled value C_SE_NB_1

3

<50> := Set point command, short floating point value C_SE_NC 1
<51> :=Bitstring of 32 bit C_BO_NA 1

System information in monitor direction

]

(station-specific parameter)
<70> := End of initialization M_EI_NA_1
System information in control direction

(station-specific parameter)

3

<100> := Interrogation command C_IC_NA 1

<101> := Counter interrogation command C_CI_NA 1
<102> :=Read command C_RD_NA 1

<103> := Clock synchronization command C_CS_NA 1
<104> :=Testcommand C_TS NB 1

X

<105> := Reset process command C_RP_NC 1

X

<106> := Delay acquisition command C_CD_NA_1
Parameter in control direction

(station-specific parameter)
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<110> := Parameter of measured value, normalized value P_ME_NA_1
<111> := Parameter of measured value, scaled value P_ME_NB_1
XI®<112> := Parameter of measured value, short floating point value
P_ME_NC_1

<113> := Parameter activation P_AC_NA_1

File transfer

(station-specific parameter)

O <120> :=Fileready F_FR_NA_1

<121> :=Section ready F_SR_NA 1

<122> := Call directory, select file, call file, call section F_SC_NA_1
<123> := Last section, last segment F_LS NA 1

<124> := Ack file, ack section F_AF_NA_1

<125> :=Segment F_SG_NA 1

<126> :=Directory F DR_TA 1

OO0O00o0oa0ao

Basic Application Functions

Station initialization
(station-specific parameter)
Remote initialization
General Interrogation

(system- or station-specific parameter)

global
group 1 group 7 group 13
group 2 group 8 group 14
group 3 group 9 group 15
group 4 group 10 group 16
group 5 group 11
group 6 group 12
Addresses per group have to be defined
Clock synchronization
(station-specific parameter)
Clock synchronization
Command transmission
(object-specific parameter)
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Direct command transmission Select and execute
command

Direct set point command transmission Select/execute set
point cmd

C_SE_ACTTERM used
No additional definition

Short pulse duration (duration determined by a system parameter in the
outstation)

Long pulse duration (duration determined by a system parameter in the
outstation)

Persistent output
Transmission of Integrated totals

(station- or object-specific parameter)

Counter request General request counter
Counter freeze without reset Request counter group 1
Counter freeze with reset Request counter group 2
Counter reset Request counter group 3

Request counter group 4

Addresses per group have to be defined

Parameter loading

(object-specific parameter)

Threshold value

Smoothing factor

Low limit for transmission of measured value
High limit for transmission of measured value
Parameter activation

(object-specific parameter)

Act/deact of persistent cyclic or periodic transmission of the addressed
object

File transfer

(station-specific parameter)

O File transfer in monitor direction
O File transfer in control direction
Page 168 of 181 ProSoft Technology, Inc.

May 14, 2008



Support, Service & Warranty PTQ-101M ¢ Quantum Platform
IEC 60870-5-101 Master Communication Module

8 Support, Service & Warranty

In This Chapter

% How to Contact Us: Sales and Support.........ccccceveeiiiiiiiieeee e 170
+ Return Material Authorization (RMA) Policies and Conditions............. 170
«+ Procedures for Return of Units Under Warranty............cccccoeeeeerneen. 171
« Procedures for Return of Units Out of Warranty............cccccoceeinnneenn. 172
% LIMITED WARRANTY ...ttt eee et ee e e e sneaneeeneens 173

Be sure and read the full Warranty that can be found on our web site at
www.prosoft-technology.com for details and other terms and conditions. The
content in this summary is subject to change without notice. The content is
current at date of publication.

ProSoft Technology, Inc. strives to provide meaningful support to its customers.
Should any questions or problems arise, please feel free to contact us at:

Internet Web Site: http://www.prosoft-technology.com/support
E-mail address: support@prosoft-technology.com

Those of us at ProSoft Technology, Inc. want to provide the best and quickest
support possible, so before calling please have the following information
available. You may wish to fax this information to us prior to calling.

1 Product Version Number
2 System architecture
3 Network details

In the case of hardware, we will also need the following information:

Module configuration and contents of file

Module Operation

Configuration/Debug status information

LED patterns

Information about the processor and user data files as viewed through the
development software and LED patterns on the processor

6 Details about the networked devices interfaced, if any

b wN P

For technical support calls within the United States, an after-hours answering
system allows pager access to one of our qualified technical and/or application
support engineers at any time to answer your questions.
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8.1

8.2

How to Contact Us: Sales and Support

All ProSoft Technology Products are backed with full technical support. Contact
our worldwide Technical Support team and Customer Service representatives
directly by phone or email:

USA / Latin America (excluding Brasil) (Office in California)

+1(661) 716-5100

+1(661) 716-5101 (Fax)

1675 Chester Avenue, 4th Floor

Bakersfield, California 93301

U.S.A

+1.661.716.5100, support@prosoft-technology.com
Languages spoken include: English, Spanish

Asia Pacific Sales (office in Malaysia)

+603.7724.2080

+603.7724.2090 (Fax)

C210, Damansara Intan,

1 Jalan SS20/27, 47400 Petaling Jaya

Selangor, Malaysia

+603.7724.2080, asiapc@prosoft-technology.com
Languages spoken include: Chinese, Japanese, English

Asia Pacific Support (office in China)

+86.21.64518356 x 8011

+86.21.64756957 (Fax)

4/F, No. 16 Hongcao Road

Shanghai, China 200233

China

+86.21.64518356 x 8011, zhang@prosoft-technology.com
Languages spoken include: Chinese, English

Europe / Middle East / Africa (office in Toulouse, France)

+33 (0) 5.34.36.87.20

+33 (0) 5.61.78.40.52 (Fax)

Zone d'activité de Font Grasse

17, rue des Briquetiers

F-31700 Blagnac

France

+33 (0) 5.34.36.87.20. support.emea@prosoft-technology.com
Languages spoken include: French, English

Brasil (office in Sao Paulo)

+55-11-5084-5178

+55-11-5083-3776 (Fax)

Rua Vergueiro, 2949 - sala 182 - Edificio Vergueiro Work Center
Vila Mariana - Sao Paulo

Cep: 04101-300 - Brasil

+55-11-5084-5178, eduardo@prosoft-technology.com
Languages spoken include: Portuguese, English

Return Material Authorization (RMA) Policies and Conditions

The following RMA Policies and Conditions apply to any returned product. These
RMA Policies are subject to change by ProSoft without notice. For warranty
information, see Section C below entitled "Limited Warranty". In the event of any
inconsistency between the RMA Policies and the Warranty, the Warranty shall
govern.
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8.2.1 All Product Returns

1 In order to return a Product for repair, exchange or otherwise, the Customer
must obtain a Returned Material Authorization (RMA) number from ProSoft
and comply with ProSoft shipping instructions.

2 In the event that the Customer experiences a problem with the Product for
any reason, Customer should contact ProSoft Technical Support at one of the
telephone numbers listed above in Section A. A Technical Support Engineer
will request several tests in an attempt to isolate the problem. If after these
tests are completed, the Product is found to be the source of the problem,
ProSoft will issue an RMA.

3 All returned Products must be shipped freight prepaid, in the original shipping
container or equivalent, to the location specified by ProSoft, and be
accompanied by proof of purchase. The RMA number is to be prominently
marked on the outside of the shipping box. Customer agrees to insure the
Product or assume the risk of loss or damage in transit. Products shipped to
ProSoft without an RMA number will be returned to the Customer, freight
collect. Contact ProSoft Technical Support for further information.

4 Out of warranty returns are not allowed on RadioLinx accessories such as
antennas, cables, and brackets.

The following policy applies for Non-Warranty Credit Returns:

A 10% Restocking Fee if Factory Seal is not broken
B 20% Restocking Fee if Factory Seal is broken

ProSoft retains the right, in its absolute and sole discretion, to reject any non-
warranty returns for credit if the return is not requested within three (3) months
after shipment of the Product to Customer, if the Customer fails to comply with
ProSoft's shipping instructions, or if the Customer fails to return the Product to
ProSoft within six (6) months after Product was originally shipped.

8.3  Procedures for Return of Units Under Warranty
1 A Technical Support Engineer must pre-approve all product returns.
2 Module is repaired or replaced after a Return Material Authorization Number
is entered and a replacement order is generated.
3 Credit for the warranted item is issued within 10 business days after receipt of
product and evaluation of the defect has been performed by ProSoft. The
credit will only be issued provided the product is returned with a valid Return
Material Authorization Number and in accordance with ProSoft's shipping
instructions.
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a) If no defect is found, a credit is issued.

b) If a defect is found and is determined to be customer generated or if the
defect is otherwise not covered by ProSoft's Warranty, or if the module is
not repairable, a credit is not issued and payment of the replacement
module is due.

8.4  Procedures for Return of Units Out of Warranty

1 Customer sends unit in for evaluation.

2 If no defect is found, Customer will be charged the equivalent of US $100
plus shipping, duties and taxes that may apply. A new Purchase Order will be
required for this evaluation fee.

If the unit is repaired the charge to the Customer will be 30%* of the list price
plus any shipping, duties and taxes that may apply. A new Purchase Order
will be required for a product repair.

3 For an immediate exchange, a new module may be purchased and sent to
Customer while repair work is being performed. Credit for purchase of the
new module will be issued when the new module is returned in accordance
with ProSoft's shipping instructions and subject to ProSoft's policy on non-
warranty returns. This is in addition to charges for repair of the old module
and any associated charges to Customer.

4 If, upon contacting ProSoft Customer Service, the Customer is informed that
unit is believed to be unrepairable, the Customer may choose to send unit in
for evaluation to determine if the repair can be made. Customer will pay
shipping, duties and taxes that may apply. If unit cannot be repaired, the
Customer may purchase a new unit.

8.4.1 Un-repairable Units

3150-All

3750

3600-All

3700

3170-All

3250

1560 can be repaired, if defect is the power supply
1550 can be repaired, if defect is the power supply
3350

3300

1500-All

* 30% of list price is an estimated repair cost only. The actual cost of
repairs will be determined when the module is received by ProSoft and
evaluated for needed repairs.
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8.4.2 Purchasing Warranty Extension

As detailed below in ProSoft's Warranty, the standard Warranty Period is one
year (or in the case of RadioLinx modules, three years) from the date of delivery.
The Warranty Period may be extended for an additional charge, as follows:

= Additional 1 year = 10% of list price
= Additional 2 years = 20% of list price
» Additional 3 years = 30% of list price

8.5 LIMITED WARRANTY

This Limited Warranty ("Warranty") governs all sales of hardware, software and
other products (collectively, "Product") manufactured and/or offered for sale by
ProSoft, and all related services provided by ProSoft, including maintenance,
repair, warranty exchange, and service programs (collectively, "Services"). By
purchasing or using the Product or Services, the individual or entity purchasing or
using the Product or Services ("Customer") agrees to all of the terms and
provisions (collectively, the "Terms") of this Limited Warranty. All sales of
software or other intellectual property are, in addition, subject to any license
agreement accompanying such software or other intellectual property.

8.5.1 What Is Covered By This Warranty

A Warranty On New Products: ProSoft warrants, to the original purchaser only,
that the Product that is the subject of the sale will (1) conform to and perform
in accordance with published specifications prepared, approved, and issued
by ProSoft, and (2) will be free from defects in material or workmanship;
provided these warranties only cover Product that is sold as new. This
Warranty expires one year (or in the case of RadioLinx modules, three years)
from the date of shipment (the "Warranty Period"). If the Customer discovers
within the Warranty Period a failure of the Product to conform to
specifications, or a defect in material or workmanship of the Product, the
Customer must promptly notify ProSoft by fax, email or telephone. In no
event may that notification be received by ProSoft later than 15 months (or in
the case of RadioLinx modules, 39 months) from the date of delivery. Within
a reasonable time after notification, ProSoft will correct any failure of the
Product to conform to specifications or any defect in material or workmanship
of the Product, with either new or used replacement parts. Such repair,
including both parts and labor, will be performed at ProSoft's expense. All
warranty service will be performed at service centers designated by ProSoft.
If ProSoft is unable to repair the Product to conform to this Warranty after a
reasonable number of attempts, ProSoft will provide, at its option, one of the
following: a replacement product, a full refund of the purchase price or a
credit in the amount of the purchase price. All replaced product and parts
become the property of ProSoft. These remedies are the Customer's only
remedies for breach of warranty.
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B Warranty On Services: Material and labor used by ProSoft to repair a verified
malfunction or defect are warranted on the terms specified above for new
Product, provided said warranty will be for the period remaining on the
original new equipment warranty or, if the original warranty is no longer in
effect, for a period of 90 days from the date of repair.

C The Warranty Period for RadioLinx accessories (such as antennas, cables,
brackets, etc.) are the same as for RadioLinx modules, that is, three years
from the date of shipment.

8.5.2 What Is Not Covered By This Warranty

A ProSoft makes no representation or warranty, expressed or implied, that the
operation of software purchased from ProSoft will be uninterrupted or error
free or that the functions contained in the software will meet or satisfy the
purchaser's intended use or requirements; the Customer assumes complete
responsibility for decisions made or actions taken based on information
obtained using ProSoft software.

B With the exception of RadioLinx accessories referenced in paragraph 1(c)
this Warranty does not cover any product, components, or parts not
manufactured by ProSoft.

C This Warranty also does not cover the failure of the Product to perform
specified functions, or any other non-conformance, defects, losses or
damages caused by or attributable to any of the following: (i) shipping; (ii)
improper installation or other failure of Customer to adhere to ProSoft's
specifications or instructions; (iii) unauthorized repair or maintenance; (iv)
attachments, equipment, options, parts, software, or user-created
programming (including, but not limited to, programs developed with any IEC
61131-3 programming languages, or "C") not furnished by ProSoft; (v) use of
the Product for purposes other than those for which it was designed; (vi) any
other abuse, misapplication, neglect or misuse by the Customer; (vii)
accident, improper testing or causes external to the Product such as, but not
limited to, exposure to extremes of temperature or humidity, power failure or
power surges outside of the limits indicated on the product specifications; or
(viii) disasters such as fire, flood, earthquake, wind or lightning.

D The information in this Agreement is subject to change without notice.
ProSoft shall not be liable for technical or editorial errors or omissions made
herein; nor for incidental or consequential damages resulting from the
furnishing, performance or use of this material. The user guides included with
your original product purchased by you from ProSoft, contains information
protected by copyright. No part of the guide may be duplicated or reproduced
in any form without prior written consent from ProSoft.
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8.5.3 DISCLAIMER REGARDING HIGH RISK ACTIVITIES

PRODUCT MANUFACTURED OR SUPPLIED BY PROSOFT IS NOT FAULT
TOLERANT AND IS NOT DESIGNED, MANUFACTURED OR INTENDED FOR
USE IN HAZARDOUS ENVIRONMENTS REQUIRING FAIL-SAFE
PERFORMANCE (INCLUDING, WITHOUT LIMITATION, THE OPERATION OF
NUCLEAR FACILITIES, AIRCRAFT NAVIGATION OF COMMUNICATION
SYSTEMS, AIR TRAFFIC CONTROL, DIRECT LIFE SUPPORT MACHINES
OR WEAPONS SYSTEMS), IN WHICH THE FAILURE OF THE PRODUCT
COULD LEAD DIRECTLY OR INDIRECTLY TO DEATH, PERSONAL INJURY,
OR SEVERE PHYSICAL OR ENVIRONMENTAL DAMAGE (COLLECTIVELY,
"HIGH RISK ACTIVITIES"). PROSOFT SPECIFICALLY DISCLAIMS ANY
EXPRESS OR IMPLIED WARRANTY OF FITNESS FOR HIGH RISK
ACTIVITIES.

8.5.4 DISCLAIMER OF ALL OTHER WARRANTIES

THE WARRANTIES SET FORTH IN PARAGRAPH 1 ABOVE ARE IN LIEU OF
ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT
LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE.

8.5.5 LIMITATION OF REMEDIES**

IN NO EVENT WILL PROSOFT (OR ITS DEALER) BE LIABLE FOR ANY
SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES BASED ON
BREACH OF WARRANTY, BREACH OF CONTRACT, NEGLIGENCE, STRICT
TORT, OR ANY OTHER LEGAL THEORY. DAMAGES THAT PROSOFT AND
ITS DEALER WILL NOT BE RESPONSIBLE FOR INCLUDE, BUT ARE NOT
LIMITED TO: LOSS OF PROFITS; LOSS OF SAVINGS OR REVENUE; LOSS
OF USE OF THE PRODUCT OR ANY ASSOCIATED EQUIPMENT; LOSS OF
DATA; COST OF CAPITAL; COST OF ANY SUBSTITUTE EQUIPMENT,
FACILITIES, OR SERVICES; DOWNTIME; THE CLAIMS OF THIRD PARTIES,
INCLUDING CUSTOMERS OF THE PURCHASER; AND INJURY TO
PROPERTY.

** Some areas do not allow time limitations on an implied warranty, or allow the exclusion or
limitation of incidental or consequential damages. In such areas the above limitations may not
apply. This Warranty gives you specific legal rights, and you may also have other rights which vary
from place to place.

8.5.6 Time Limit for Bringing Suit

Any action for breach of warranty must be commenced within 15 months (or in
the case of RadioLinx modules, 39 months) following shipment of the Product.
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8.5.7 No Other Warranties

Unless modified in writing and signed by both parties, this Warranty is
understood to be the complete and exclusive agreement between the parties,
suspending all oral or written prior agreements and all other communications
between the parties relating to the subject matter of this Warranty, including
statements made by salesperson. No employee of ProSoft or any other party is
authorized to make any warranty in addition to those made in this Warranty. The
Customer is warned, therefore, to check this Warranty carefully to see that it
correctly reflects those terms that are important to the Customer.

8.5.8 Intellectual Property

A Any documentation included with Product purchased from ProSoft is
protected by copyright and may not be photocopied or reproduced in any
form without prior written consent from ProSoft.

B ProSoft's technical specifications and documentation that are included with
the Product are subject to editing and modification without notice.

C Transfer of title shall not operate to convey to Customer any right to make, or
have made, any Product supplied by ProSoft.

D Customer is granted no right or license to use any software or other
intellectual property in any manner or for any purpose not expressly permitted
by any license agreement accompanying such software or other intellectual
property.

E Customer agrees that it shall not, and shall not authorize others to, copy
software provided by ProSoft (except as expressly permitted in any license
agreement accompanying such software); transfer software to a third party
separately from the Product; modify, alter, translate, decode, decompile,
disassemble, reverse-engineer or otherwise attempt to derive the source
code of the software or create derivative works based on the software; export
the software or underlying technology in contravention of applicable US and
international export laws and regulations; or use the software other than as
authorized in connection with use of Product.

8.5.9 Additional Restrictions Relating To Software And Other
Intellectual Property

In addition to complying with the Terms of this Warranty, Customers purchasing
software or other intellectual property shall comply with any license agreement
accompanying such software or other intellectual property. Failure to do so may
void this Warranty with respect to such software and/or other intellectual
property.

8.5.10 Allocation of risks

This Warranty allocates the risk of product failure between ProSoft and the
Customer. This allocation is recognized by both parties and is reflected in the
price of the goods. The Customer acknowledges that it has read this Warranty,
understands it, and is bound by its Terms.
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8.5.11 Controlling Law and Severability

This Warranty shall be governed by and construed in accordance with the laws of
the United States and the domestic laws of the State of California, without
reference to its conflicts of law provisions. If for any reason a court of competent
jurisdiction finds any provisions of this Warranty, or a portion thereof, to be
unenforceable, that provision shall be enforced to the maximum extent
permissible and the remainder of this Warranty shall remain in full force and
effect. Any cause of action with respect to the Product or Services must be
instituted in a court of competent jurisdiction in the State of California.

ProSoft Technology, Inc. Page 177 of 181
May 14, 2008



PTQ-101M ¢ Quantum Platform Support, Service & Warranty
IEC 60870-5-101 Master Communication Module

Page 178 of 181 ProSoft Technology, Inc.
May 14, 2008



Index

PTQ-101M ¢ Quantum Platform
IEC 60870-5-101 Master Communication Module

Index

[

[Backplane Configuration] « 68

[IEC-101 Master Commands] * 76
[IEC-101 Master Session x Sector y] ¢ 75
[IEC-101 Master Session x] « 72
[IEC-870-5-101 Master Port x] « 71
[IEC-870-5-101 Master] « 70

3
3X Register Start « 70

4
4x Register Start ¢ 70

A
ACTTERM with setpoint » 75

Add the PTQ Module to the Project « 18, 49

Additional Restrictions Relating To Software And Other
Intellectual Property « 176

All Product Returns « 171

Allocation of risks * 176

Analyzing Data for the first application port » 101

Analyzing Data for the second application port « 101

ASDU Configuration ¢ 143

Auto Clock Req Mode « 74

B

Backplane Data Transfer » 114, 115

Balanced Mode * 146

Baud Rate * 71

BCD Integrated Setpoint « 86

Before You Begin « 24

Bitstring for 32 Bits 80

Block Format for Read « 119, 121, 122, 127

Block Format for Write 119, 121, 122

Block Format from Module (3x Register Data) « 127
Build the Project « 62

C

C1/C2 Poll Count Pend « 73

Cable Connections ¢ 148

Class 1 Pend Delay « 74

Class 1 Poll Delay « 74

Class 1 Polls « 73

Class 2 Pend Delay * 74

Class 2 Poll Delay * 74

Clock Synchronization « 83

Cold Boot Block (9999) » 139
Command Control Block ¢ 116
Command Control Block (9902) « 135
Command Control Blocks « 115, 131

Command List Error Data Block (9950) « 137
Command List Form ¢ 162

Common address of ASDU Len « 72

Common ASDU Address ¢ 75

Communication Parameters ¢ 142
Communication Port ¢ 72

Configuration Data Definition ¢ 156
Configuration File « 67

Configuring the Processor with Concept « 13
Configuring the Processor with ProWORX « 43
Configuring the Processor with UnityPro XL « 47
Confirm Timeout « 73

Connect Your PC to the Processor « 63
Connecting to the Processor with TCPIP « 64
Controlling Law and Severability « 177
Convert the EVENTFB Function Block « 25
COT octet count * 73

Counter Interrogation * 82

Create a New Project « 15, 47

D

Data Analyzer « 101

Data Analyzer Tips ¢ 103

Data Exchange ¢ 115

Data Link Address « 72

Data Link Configuration ¢ 142

Data Type « 77

Data Type Mapping and Addressing « 128

Database Definition « 76

Database Form ¢ 161

Database Index ¢ 77

Database View Menu « 98

Diagnostics and Troubleshooting « 9, 93

DISCLAIMER OF ALL OTHER WARRANTIES ¢ 175

DISCLAIMER REGARDING HIGH RISK ACTIVITIES «
175

Displaying the Current Page of Registers Again * 98

Displaying the Next Page « 107

Displaying the Previous Page * 107

Displaying Timing Marks in the Data Analyzer « 101

Download the Concept Project * 33

Download the Project to the Processor ¢ 36, 65

E

Enable Code « 77

EOI General Int « 76

EOI Time Sync. * 76

Error Codes * 155

Error/Status Data Format ¢ 120, 121, 152
Event Message Block (9903) « 136
Event Pass-Through Block (9903) « 125
Event Pass-Through Block Format « 126
Event Pass-Through Functionality ¢ 125
EVENTFB Function Block Overview ¢ 23, 51
Exiting the Program « 97

F

Failure Delay « 73
Features and Benefits » 111
Form to Define Command List ¢ 162

ProSoft Technology, Inc.
May 14, 2008

Page 179 of 181



PTQ-101M ¢ Quantum Platform

IEC 60870-5-101 Master Communication Module

Index

Form to Define Sector Database ¢ 161
Functional Overview « 9, 113
Functional Specifications ¢ 112

G

General Concepts « 113

General Parameter Configuration « 142
General Specifications » 111

Get Module Date and Time Block (9970) « 138
Guide to the PTQ-101M User Manual « 9

H

Hardware and Software Requirements ¢« 11

Hardware Specifications ¢ 112

How to Contact Us

Sales and Support * 170

How to Set up and Use the Sample Function Block for
Concept * 23

How to Set up and Use the Sample Function Block for
Unity « 51

IEC-101M Master Menu « 100

IEC-60870-5-101 Protocol Implementation ¢ 141

IEC-870-5-101 Data Types * 128

Implementing Ladder to Support Special Functions ¢
122,123

Importing the EVENTFB Function Block ¢ 53

Inform. Object address Len « 72

Information for Concept Version 2.6 Users « 14

Input Data (3x Register Data) « 131

Installing and Configuring the Module « 67

Installing MDC Configuration Files « 14

Intellectual Property « 176

Interoperability » 163

Keystrokes « 94

L

LED Status Indicators ¢ 9, 109
LIMITATION OF REMEDIES** « 175
LIMITED WARRANTY 173

M

Main Logic Loop * 114

Main Menu « 96

Master Command List Menu ¢ 105

Master Driver 140

Minimum Delay « 71

Module Configuration ¢ 67

Module Initialization » 145

Module Name « 69

Module Power Up ¢ 113

Monitor Direction and Control Direction « 147
Moving Back Through 5 Pages of Registers « 99

N

Navigation ¢ 93

No Other Warranties ¢ 176

Normal Data Transfer ¢ 131

Normalized, Scaled, and Short Float « 80

o

Online General Int * 75

Online State « 106

Online Time Sync. * 75

Opening the Command List Menu « 100
Opening the Data Analyzer Menu « 100
Opening the Database Menu ¢ 96
Opening the IEC-101 Master Menu « 97
Opening the Sector Database Menu « 107
Opening the Session Configuration Menu « 101
Originator address for COT « 73

Output Data (4x Register Data) « 131

P

Parameter Activation « 85

Parameter Setting 84

Parity « 71

Pass-Through Events ¢ 70

PC and PC Software « 12

Please Read This Notice * 2

Point Index « 78

Poll Interval « 77

Procedures for Return of Units Out of Warranty « 172
Procedures for Return of Units Under Warranty « 171
Product Specifications « 9, 111

Propagation Delay * 74

ProTalk Module Carton Contents « 11

PTQ Installation and Operating Instructions « 2
PTQ-101M Status Data Area * 152

Purchasing Warranty Extension « 173

Q

Qualifier Parameter » 78
Quantum / Unity Hardware * 12

R

Read Command ¢ 83

Read Module's Time to Processor (9970) « 121

Read Register Count * 69

Read Register Start « 69

Receive Timeout « 71

Redisplaying the Current Page « 105, 107, 108

Redisplaying the Menu « 96, 100, 107, 108

Reference ¢ 9, 111

Removing Timing Marks in the Data Analyzer 102

Required Hardware « 87, 94

Required Software * 87, 95

Reset Process « 84

Response Timeout * 74

Retry Count * 73

Return Material Authorization (RMA) Palicies and
Conditions ¢ 170

Returning to the Main Menu « 99, 103, 106, 107, 108

Page 180 of 181

ProSoft Technology, Inc.
May 14, 2008



Index

PTQ-101M ¢ Quantum Platform
IEC 60870-5-101 Master Communication Module

RS-232 « 149
Modem Connection ¢ 150
Null Modem Connection (Hardware Handshaking)
+ 150
Null Modem Connection (No Hardware
Handshaking) « 151
RS-232 Configuration/Debug Port « 149
RS-422 « 152
RS-485 « 151
RS-485 and RS-422 Tip « 152
RTS Off ¢ 71
RTSOn«71

S

Sector Configuration Menu « 107
Sector Count « 72

Sector Database Menu ¢ 108

Sector Index « 77

Session Configuration Menu ¢ 106
Session Count * 70

Session Index * 77

Session State * 106

Set Module Time Block (9971) « 139
Set Module's Time Using Processor Time (9971) « 122
Set up Data Memory in Project « 20
Setup the Concept Project « 27
Single Char ACK FO, 1 or 3«71
Single Point, Double Point, and Regulating Setup « 78
Skipping 500 Registers of Data * 99
Start Here « 9, 11

Starting the Data Analyzer « 102
Status Block (9250) « 119

Status Data Block (9250) « 132
Stopping the Data Analyzer « 103
Support, Service & Warranty « 9, 169

T

Test Command « 83

The Configuration/Debug Menu « 87, 93

Time Limit for Bringing Suit 175

Transferring the Configuration File from PC to PTQ
module ¢ 97

Transferring the Configuration File from PTQ module
to PC 97

Transferring the Configuration File to the Module « 90

Transferring the Configuration File to Your PC « 83

U

Unbalanced mode ¢ 145

Un-repairable Units ¢ 172

Uploading and Downloading the Configuration File « 87
Use Balanced Mode ¢ 72

Use Time tag commands ¢ 75

User Constructed Command Block (9901) « 134

Using the Configuration/Debug Port « 95

Using the EVENTFB Function Block « 34, 59

\Y

Verify Successful Download * 39
Viewing Block Transfer Statistics ¢ 96

Viewing Data in ASCII (Text) Format « 99, 102
Viewing Data in Decimal Format « 99

Viewing Data in Floating Point Format * 99
Viewing Data in Hexadecimal Format ¢ 99, 102
Viewing Module Configuration « 96

Viewing Port Communication Status « 101
Viewing Port Configuration « 100

Viewing Protocol Configuration « 100

Viewing Register Pages * 98

Viewing the Next 100 Registers of Data ¢ 99
Viewing the Next 50 Commands « 106

Viewing the Next Page of Commands ¢ 106
Viewing the Previous 100 Registers of Data * 99
Viewing the Previous 50 Commands ¢ 105
Viewing the Previous Page of Commands ¢ 106
Viewing Version Information « 24, 97

w

Warm Boot (9998) or Cold Boot (9999) « 122
What Is Covered By This Warranty ¢ 173
What Is Not Covered By This Warranty « 174
Write Register Count » 70

Write Register Start « 69

Y

Your Feedback Please ¢ 3

ProSoft Technology, Inc.
May 14, 2008

Page 181 of 181



	Start Here
	Hardware and Software Requirements
	ProTalk Module Carton Contents
	Quantum / Unity Hardware
	PC and PC Software


	Configuring the Processor with Concept
	Information for Concept Version 2.6 Users
	Installing MDC Configuration Files

	Create a New Project
	Add the PTQ Module to the Project
	Set up Data Memory in Project
	How to Set up and Use the Sample Function Block for Concept
	EVENTFB Function Block Overview
	Before You Begin
	Convert the EVENTFB Function Block
	Setup the Concept Project
	Download the Concept Project
	Using the EVENTFB Function Block


	Download the Project to the Processor
	Verify Successful Download

	Configuring the Processor with ProWORX
	Configuring the Processor with UnityPro XL
	Create a New Project
	Add the PTQ Module to the Project
	How to Set up and Use the Sample Function Block for Unity
	EVENTFB Function Block Overview
	Importing the EVENTFB Function Block
	Using the EVENTFB Function Block

	Build the Project
	To build (compile) the project:

	Connect Your PC to the Processor
	To verify address and driver settings in UnityPro XL:
	Connecting to the Processor with TCPIP

	Download the Project to the Processor

	Module Configuration
	Installing and Configuring the Module
	Configuration File
	[Backplane Configuration]
	Module Name
	Read Register Start
	Read Register Count
	Write Register Start
	Write Register Count
	3x Register Start
	4x Register Start
	Pass-Through Events

	[IEC-870-5-101 Master]
	Session Count

	[IEC-870-5-101 Master Port x]
	Baud Rate
	Parity
	RTS On
	RTS Off
	Minimum Delay
	Receive Timeout
	Single Char ACK F0, 1 or 3
	Use Balanced Mode

	[IEC-101 Master Session x]
	Communication Port
	Sector Count
	Data Link Address
	Common address of ASDU Len
	Inform. Object address Len
	COT octet count
	Originator address for COT
	Failure Delay
	Confirm Timeout
	Retry Count
	C1/C2 Poll Count Pend
	Class 1 Polls
	Class 1 Pend Delay
	Class 2 Pend Delay
	Class 1 Poll Delay
	Class 2 Poll Delay
	Auto Clock Req Mode
	Propagation Delay
	Response Timeout
	ACTTERM with setpoint

	[IEC-101 Master Session x Sector y]
	Common ASDU Address
	Use Time tag commands
	Online Time Sync.
	Online General Int
	EOI Time Sync.
	EOI General Int
	Database Definition

	[IEC-101 Master Commands]
	Enable Code
	Database Index
	Poll Interval
	Session Index
	Sector Index
	Data Type
	Point Index
	Qualifier Parameter
	Single Point, Double Point, and Regulating Setup
	Normalized, Scaled, and Short Float
	Bitstring for 32 Bits
	Counter Interrogation
	Read Command
	Clock Synchronization
	Test Command
	Reset Process
	Parameter Setting
	Parameter Activation
	BCD Integrated Setpoint



	Uploading and Downloading the Configuration File
	Required Hardware
	Required Software
	Transferring the Configuration File to Your PC
	Transferring the Configuration File to the Module


	Diagnostics and Troubleshooting
	The Configuration/Debug Menu
	Navigation
	Keystrokes

	Required Hardware
	Required Software
	Using the Configuration/Debug Port
	Main Menu
	Redisplaying the Menu
	Viewing Block Transfer Statistics
	Viewing Module Configuration
	Opening the Database Menu
	Opening the IEC-101 Master Menu
	Transferring the Configuration File from PC to PTQ module
	Transferring the Configuration File from PTQ module to PC
	Viewing Version Information
	Exiting the Program

	Database View Menu
	Viewing Register Pages
	Displaying the Current Page of Registers Again
	Moving Back Through 5 Pages of Registers
	Viewing the Previous 100 Registers of Data
	Skipping 500 Registers of Data
	Viewing the Next 100 Registers of Data
	Viewing Data in Decimal Format
	Viewing Data in Hexadecimal Format
	Viewing Data in Floating Point Format
	Viewing Data in ASCII (Text) Format
	Returning to the Main Menu

	IEC-101M Master Menu
	Redisplaying the Menu
	Opening the Data Analyzer Menu
	Viewing Protocol Configuration
	Opening the Command List Menu
	Viewing Port Configuration
	Viewing Port Communication Status
	Opening the Session Configuration Menu

	Data Analyzer
	Analyzing Data for the first application port
	Analyzing Data for the second application port
	Displaying Timing Marks in the Data Analyzer
	Removing Timing Marks in the Data Analyzer
	Viewing Data in Hexadecimal Format
	Viewing Data in ASCII (Text) Format
	Starting the Data Analyzer
	Stopping the Data Analyzer
	Returning to the Main Menu

	Data Analyzer Tips
	Master Command List Menu
	Redisplaying the Current Page
	Viewing the Previous 50 Commands
	Viewing the Previous Page of Commands
	Viewing the Next 50 Commands
	Viewing the Next Page of Commands
	Returning to the Main Menu

	Session Configuration Menu
	Online State
	Session State

	Sector Configuration Menu
	Redisplaying the Menu
	Opening the Sector Database Menu
	Redisplaying the Current Page
	Displaying the Next Page
	Displaying the Previous Page
	Returning to the Main Menu

	Sector Database Menu
	Redisplaying the Menu
	Redisplaying the Current Page
	Returning to the Main Menu


	LED Status Indicators

	Reference
	Product Specifications
	Features and Benefits
	General Specifications
	Hardware Specifications
	Functional Specifications

	Functional Overview
	General Concepts
	Module Power Up
	Main Logic Loop

	Backplane Data Transfer
	Data Exchange
	Command Control Block
	Status Block (9250)
	Block Format for Write
	Block Format for Read

	Read Module's Time to Processor (9970)
	Block Format for Write
	Block Format for Read

	Set Module's Time Using Processor Time (9971)
	Block Format for Write
	Block Format for Read

	Warm Boot (9998) or Cold Boot (9999)
	Block Format for Write


	Implementing Ladder to Support Special Functions
	Example: Rebooting the Module.
	Example: Retrieving the time of day from the module.
	Example: Setting the time of day to the module.

	Event Pass-Through Block (9903)
	Event Pass-Through Functionality
	Event Pass-Through Block Format
	Block Format for Read
	Block Format from Module (3x Register Data)



	Data Type Mapping and Addressing
	IEC-870-5-101 Data Types
	Normal Data Transfer
	Input Data (3x Register Data)
	Output Data (4x Register Data)

	Command Control Blocks
	Status Data Block (9250)
	User Constructed Command Block (9901)
	Command Control Block (9902)
	Event Message Block (9903)
	Command List Error Data Block (9950)
	Get Module Date and Time Block (9970)
	Set Module Time Block (9971)
	Cold Boot Block (9999)


	Master Driver

	IEC-60870-5-101 Protocol Implementation
	General Parameter Configuration
	Communication Parameters
	Data Link Configuration
	ASDU Configuration
	Example - Changing the ASDU Length:


	Module Initialization
	Unbalanced mode
	Balanced Mode

	Monitor Direction and Control Direction

	Cable Connections
	RS-232 Configuration/Debug Port
	RS-232
	RS-232: Modem Connection
	RS-232: Null Modem Connection (Hardware Handshaking)
	RS-232: Null Modem Connection (No Hardware Handshaking)

	RS-485
	RS-422
	RS-485 and RS-422 Tip


	PTQ-101M Status Data Area
	Error/Status Data Format
	Error Codes

	Configuration Data Definition
	Database Form
	Form to Define Sector Database

	Command List Form
	Form to Define Command List

	Interoperability
	Network configuration
	Physical Layer
	Link Layer
	Application Layer
	Basic Application Functions



	Support, Service & Warranty
	How to Contact Us: Sales and Support
	Return Material Authorization (RMA) Policies and Conditions
	All Product Returns

	Procedures for Return of Units Under Warranty
	Procedures for Return of Units Out of Warranty
	Un-repairable Units
	Purchasing Warranty Extension

	LIMITED WARRANTY
	What Is Covered By This Warranty
	What Is Not Covered By This Warranty
	DISCLAIMER REGARDING HIGH RISK ACTIVITIES
	DISCLAIMER OF ALL OTHER WARRANTIES
	LIMITATION OF REMEDIES**
	Time Limit for Bringing Suit
	No Other Warranties
	Intellectual Property
	Additional Restrictions Relating To Software And Other Intel
	Allocation of risks
	Controlling Law and Severability


	Index

