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The purpose of this thesis work was to investigate and compare Hitachi ABB Power Grids
Finland’s switch heating solutions with each other and try to standardize these solutions.
These switch heating solutions have three different approaches from manual to fully auto-
matic. The goal of the work was to create documents that could help engineers to save time
when starting new switch heating projects.

This thesis study compares voltage selection, isolation transformer and weather station
switch heating systems. These systems were compared to each other for the heating pro-
grams typical for each of the systems and differences noticed in MicroSCADA.

Instead of standardization, instructional documents were made, because every procedure
could not be standardized. Each of the switch heating systems has been made an individual
document. Documents explain what steps are needed to be taken to carry out the specific
solution.

This thesis study concludes that the weather station solution is best, because the sensors
provided by the weather station improve the efficiency of the switch heating by eliminating
the unnecessary heating.

The limiting factor for what the existing system can be upgraded to is the physical system
itself which defines what intelligent version it can be upgraded to. The result for standardi-
zation was instructional documents for the switch heating solutions that Hitachi ABB Power
Grids Finland is currently offering in Finland.

Keywords switch heating, MicroSCADA, remote terminal unit, programma-
ble logic
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Opinnaytetyon tarkoituksena oli tutkia ja vertailla Hitachi ABB Power Grids Finlandin vaih-
teenlammitysjarjestelmia keskenaan ja yrittédd vakioida kyseisia jarjestelmia. Kyseisilla
vaihteenlammityksilla on kolmea erilaista tekniikkaa kaytdssa manuaalisesta taysin auto-
matisoituun jarjestelméaan. Opinnaytetydn tavoite oli laatia dokumentit, joilla insindoérit voisi-
vat saastaa aikaa uusien vaihteenlammitysprojektien kanssa.

Opinnaytetydssa verrattiin jannitepohjaisen-, erotusmuuntajapohjaisen- ja sddasemapoh-
jaisen vaihteenlammitysratkaisuja keskenaan. Vaihteenlammityksia verrattiin kesken&déan
jokaiselle vaihteenlammitykselle tyypillisen lammitysohjelman kannalta ja MicroSCADA:ssa
havaittujen eroavaisuuksien kannalta.

Ratkaisujen vakioinnin sijasta luotiin ohjeistavat dokumentit ratkaisujen toteuttamiseksi,
koska jokaista asiaa ei voi vakioida. Jokaiselle vaihteenlammitystavalle on tehty oma doku-
mentti, joka selittdé ratkaisun toteutustavasta etdpaatteen konfigurointiin/ohjelmointiin asti.

Opinnaytetydn tuloksena todettiin, etta sddasemaratkaisu oli paras vaihtoehto ratkaisuista,
koska saaaseman tuomat sensorit parantavat vaihteenlammityksen tehokkuutta jattamalla
ylimaaraisen lammityksentarpeen pois.

Rajoittavana tekijana, kumminkin on vanhan jarjestelman fyysinen rakenne. Vaihteenlam-
mityksen fyysinen rakenne rajoittaa, minkalaisen alykkaan jarjestelman ratkaisulle voidaan
toteuttaa. Vakioinnin tuloksena on ohjeistavat dokumentit vaihteenlammitysjarjestelmille,
joita Hitachi ABB Power Grids Finland tarjoaa Suomessa.

Avainsanat vaihteenlammitys, MicroSCADA, et&dpééate, ohjelmoitava lo-
giikka
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List of Abbreviations

DB Data bit

GPRS General Packet Radio Service. GSM data transmission service used to
connect to the internet

HMI Human machine interface
I/O Input/Output

PLC Programmable Logic Control
RAC Remote access center

RTU Remote terminal unit

SCADA Supervisory Control and Data Acquisition

SCIL Supervisory Control Implementation Language. A programming language
created by ABB used only in MicroSCADA.

SCS Stromberg Control System.
SHC Switch heating center
IT Isolation transformer
VSO Visual SCIL Object
WRB Wired or Bus
WS Weather station
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1 Introduction

Switch heating is a vital element for functioning train traffic, but it consumes a lot of en-
ergy and money. Choosing the right switch heating system is crucial when upgrading
existing switch heaters to an intelligent switch heating system. Intelligent switch heating

systems offer efficiency and reliability by removing some of the manual labour.

This thesis study was commissioned by Hitachi ABB Power Grids Finland Oy. ABB
Power Grids started as an independent company on November 1, 2019. Separation of
Power Grids from ABB into an independent company was part of the process of moving
Power Grids from ABB to Hitachi. The sale was completed on July 1, 2020, and currently,

the company is known as Hitachi ABB Power Grids. [1.]

This thesis presents the switch heating systems which are used in Finland and these
systems structures, components, programs, and operating principles. The thesis goes
through the intelligent switch heating solutions and how they differ from the previous
switch heating system. At the end of this thesis documentation process for these solu-
tions is explained.

2 Objective

The original objective of this thesis work was to standardize Hitachi ABB Power Grid
Finland’s intelligent switch heating methods which are described in this thesis and com-
pare their energy usage. Energy data would have been gathered by using MicroSCADA’s

reporting tool and by reading energy meters from MicroSCADA.

Energy data could not be gathered from MicroSCADA due to energy meters were not
implemented in the MicroSCADA system. Instead, this thesis focuses on comparing
these intelligent switch heating solutions on how they differ from each other and the
standardization of these solutions. These switch heating solutions are compared from a
MicroSCADA and PLC perspective.

Hitachi ABB Power Grids wants these documents to make clear how these solutions
diverge from each other and how to execute them. So, for standardization objective was

to make documents for each of the intelligent switch heating solutions that could speed
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up the design work and help engineers who are not familiar with switch heating projects.
Every aspect of the switch heating projects cannot be standardized, and the documents

created give general instructions on how to execute switch heating projects.

3 Switch Heating Related Equipment and Programs

Finnish railway has over 5700 switches and over 55% of the railway switches are
equipped with electrical heating. All switches equipped with electrical heating are also
equipped with electrical turning devices that also have electrical heating. There has been
some consideration for alternative heating solutions such as geothermal heating and
district heating. Alternative heating solutions haven’t proved to be as effective as electri-
cal heating because of easy access to electricity. Vaylavirasto is researching further for
alternative heating solutions. [2,28].

The main task of the switch heating system is to secure the function of mechanical parts
of the railroad switch. Especially during winter when ice and snow can make switches
difficult to move. In practice, this is accomplished by installing heating elements to sup-
port and string rail. Switches also include a rod pit heating which ensures electrical turn-
ing devices mobility. Relying just on switch heating is not enough and regular cleaning

of the switches is mandatory to keep switches working. [3;4.]

Figure 1 shows the skeletal structure of the switch heating system.
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Figure 1. Skeletal structure of switch heating including main components. More information com-
ing in the following paragraphs. 1. Rail temperature sensor installed to rails lower surface, 2.
Support rails resistor, 3. String resistor, 4. Bar pits resistor, 5. False alarm / armed cable, 6. Con-
trol and indicator cable, 7. The special cable coming with sensor delivery, 8. Weather station rail
temperature sensor. [4,91.]

3.1 Switch Heating Transformer

Switch heating transformers are used to convert 27.5 kV voltage that runs in over-head
wire for the usable voltage for the heating resistors. Railroad tracks that are not electrified
heating resistors take power from the local electricity network. [6,37]

Switch heating transformers that are commonly used are single-phased, air-cooled, oil-
insulated transformers designed for outdoors. These transformers nominal voltage is 25
kV and secondary voltage is 400 V, 400 V /230 V or 400 V / 347 V / 283 V. Commonly
used transformer power 20 / 50 / 100 and 200 kVA. Used secondary voltage and power
are dependent on the used heating method. [4,10-11.]

Figure 2 shows the switch heating transformer structure and the components.
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Figure 2. Switch heating transformer structure. 1. over-head wire, 2. support, 3. one-phased
disconnector, 4. 25 kV support insulator, 5. fuse and chassis, 6. overvoltage protector, 7. Switch
heating transformer, 8. electric track pillar, 9. electric track pillar foundation. [4;7.]
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3.2 Switch Heating Center

SHC (Switch heating center) is installed in the cable-sharing cabinet which is located
near the switch heating transformer pillar. SHC works as a dividing point for ITs. (Isola-
tion transformer is a device that converts voltage from SHC to usable voltage for heating

resistors). IT transfer power from SHC for the switch heating resistors. [4.]

A signal system is a safety device that has connections to traffic control, where the switch
heating remote control is located. Switch heating remote controls control cables run from
the safety device cabinet or straight from the signal system to the SHC. Remote controls
are used by the traffic control operator who handles switch heating which is executed by
using MicroSCADA. More information about MicroSCADA in the third chapter. [4.]

3.3 Isolation Transformer Center

IT center is located near the switches that need heating. Depending on the switch type
and length of the switch the amount of isolation transformers needed varies. The isolation
transformer transforms the 25 kV voltage to 400V to the primary side that transforms

400V to 230V voltage to the secondary side that is suitable for the heating resistors.

Isolation transformers are used to transform voltage suitable for heating resistors and
separating secondary sides components galvanically from the primary side and earth
potential. By doing this returning the current rail is separated from the switch heating
system and securing that rails security device system will not have any interferences.
[4;8.]

3.4 Switch Heating Resistors

Heating resistors are installed on the support rail and string rail. When heated, they ra-
diate heat between support and string rail melting snow and ice. Support rails are

equipped with heat insulators that reduce heat loss and enhancing energy and heating
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efficiency. Switch heating resistors work with AC voltage and their power varies from 700
— 2300 W and the most commonly used are 700 W, 1000 W, 1700 W, and 2300 W. [6;9.]

Figures 3 and 4 display the switch heating resistors locations.

Figure 3. Switch heating resistors in a switch. 1. Support rail heating resistor 2. String heating

resistor 3. Reversing rods pit heating resistor under the snow protector panel. [5.]
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Figure 4. Support and string rail switch heating resistor [10].

Switches that are equipped with string heating are also equipped with bar pit heating.
Bar pit heating uses 600W heating resistors to keep switches turning mechanism dry
during foul weather preventing moisture and freezing. Anyhow, only relying on switch
heating to keep the rails operational during winter is not enough and manual snow re-

moval is occasionally needed. [4,30;10.]

3.5 SCADA

SCADA (Supervisory Control and Data Acquisition) system is a process control system
that is vital to many industries. SCADA system makes it possible to control, gather data,
and supervise the process. SCADA has good flexibility and scalability that makes it a

good choice for industries that have systems in remote locations. [11.]

SCADA is a multi-level system starting from the field devices to the supervisory computer

figure 5 displays this structure. The field devices are connected to the RTU/PLC (Remote
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terminal unit and Programmable Logic Controller) in switch heating application RTUs
serve also as PLCs. The information from field devices is transmitted from RTU/PLC to
the controlling computer, which contains SCADA. The communication path is either
wired or wireless. In intelligent switch heating application wireless solution is used. The
software in the controlling computer displays the data from the process allowing the op-

erator to monitor the system in real-time and act when necessary. [12.]

Supervisory System
(Control panel or HMI)

L

PLCRTU | PLCRTU || PLCRTU |

Equipment Equipment Equipment

Figure 5. SCADA system structure [13].

3.6 RTUandPLC

RTU is a physical device that gathers information from various sensors and delivers in-
formation to the control room computer which is in this case MicroSCADA server. RTUs
have 1/0s (Input/Output) for measuring and transferring analog and digital signals. Ex-
ample of a power measurement at 4 - 20 mA or 0 - 10 V, which are common ranges of
analogy signals nowadays. In this application, RTUs use RS-485 or fiber optical interface
to transmit data. RTUs transmit the information to the MicroSCADA server by GPRS
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(General Packet Radio Service) network if the 3G modem is used or by using the 4G

network if the 4G modem is used. [14.]

The role of PLCs in automation has increased over time. PLC systems vary in size, com-
munication, sensors, and control components. The sizes of PLC systems vary from the
logics of a few digital 1/0 to an entity formed by several logics, which are used in this
case for switch heating [15]. In switch, heating applications PLC programs are installed
to SD cards (Secure Digital cards are used to store data inside and vary in size)
RTU520CMDO01 module.

Hitachi ABB Power Grids railway applications use RTU520 and this is used to gather
analogy data from temperature sensors and status information from actuator positions.
For each different switch heating solution, there is a different PLC program used. These
programs enable automatic and semi-automatic actions to take place.

Figure 6 shows the used RTU which is used in switch heating applications.

RTU520 modules that are used at the intelligent switch heating are the following

520PSDO01 power supply module

e 520CMDO01 communication module

e 520AIDO01 analogy input module

e 520BIDO01 binary input module

e 520BODL1 binary output module

e 520ADDO02 input/output adapter to extend WRB (Wired or bus is a choice to transmit data
by individual wires or a bus consists of many wires) to decentralized locations with RS485
or fiber optical cable

e 520ADDO03 input/output adapter converting RS485 or fiber optical connections to WRB at
decentralized locations
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10

Figure 6. RTU520 which is used in switch heating applications [14].

3.6.1 RTUtIl

The RTULIil is a program that is used to configure RTUs and was developed by ABB
specifically for use with the RTU560 model but can be used with all the models currently
in use. RTU has three main configuration aspects, Network Tree, Hardware Tree, and
Signal Tree. In network tree stations topology is described by attaching the main RTU
lines to the other station nodes. In the hardware tree, the RTUs hardware is added so
that the RTUs internal communication is formed. The signal tree is where all the process

objects are added and given exclusive object identifier names.

Figure 7 shows an example of the hardware tree in the RTUTil.
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5% Example.rtu

EIEEE RTU520: Example 1
=0 DIN rail mounted

=== DIN rail: MainRTU
2411 11O Assembly [B1.R1.A1]: PLC

T Power supply device: 520PSD01
=T CMU/AD device: 520CMDO01

----- W E1: Line T104: E1
IZ—ZI-- FLC Function: PLC

& SPI - On
----- " WRB: /O bus: 1

w-Ti 1O device 1: 520BID01 [31]
w-Ti 110 device 2: 520B0ODO01 (1 pole) [$2]
=@ System Data Interface

Figure 7. Example of an RTU Hardware Tree.

3.6.2 Multiprog

11

The Multiprog is a Phoenix Contacts program that is used to make PLC programs for
RTU520. The RTU520 has a dedicated module for the PLC program. To create programs
for RTU520 the Multiprog is used. From RTULil an export file is made which builds a

“foundation” for the PLC program automatically. Figure 8 displays an example PLC pro-

gram created in Multiprog.
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RTU_RTC 1 TIMETAG_OUT_ 1
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Barge 1—f Fout  Vake

Figure 8. Example of a PLC program in Multiprog.

4 MicroSCADA

Hitachi ABB Power Grids MicroSCADA is a programmable and distributed SCADA sys-
tem. MicroSCADA is computer-based meaning it runs on almost any available PC hard-
ware. MicroSCADA applications and configuration programs are built by using SCIL (Su-
pervisory and Control Implementation Language) it is a programming language used
only in the MicroSCADA environment. MicroSCADA is generally used for substation au-
tomation and process industry applications. Currently, MicroSCADA can also be used in
non-electrical applications such as heating, oil, water, and gas distribution processes.
[16.]

MicroSCADAs development begun in 1982 in Strdomber Oy, a Finnish electrotechnical
company. Stromber desired their own total automation system but lacked a proper con-
trol and reporting system. Stromber developed a new control system which was named
a Stromberg Control System (SCS). SCS was renamed MicroSCADA when Stromberg
joined ABB and is currently known as Hitachi ABB Power Grids. [17.]
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MicroSCADA supports all the main process communication protocols, these are IEC
60870-5-101/104, IEC 61850, ANSI, SPA, and Modbus. Between the system server and
process devices communication protocol is used. Each protocol is distinctive, meaning

that all the physical equipment and interfaces must support the used protocol. [18.]

The MicroSCADA focuses on power system automation including the following products:

*  MicroSCADA X Control System SYS600
*  MicroSCADA X Compact System SYS600C
* MicroSCADA X Distribution Management System DMS600

MicroSCADA X product series is the updated version of MicroSCADA Pro and is cur-
rently available. The main differences between MicroSCADA X and MicroSCADA Pro
are the updated user interface and programming language being changed from SCIL to
JavaScript. This thesis focuses on MicroSCADA Pro since it is currently used in railway

applications and more precisely SYS600.

SYS600 is a programmable and scalable substation automation system being most used
in an electrical power process. SYS600 can be used for supervision and control of many
other industries [19,11]. SYS600C is a robust industry-grade computer that is a pre-con-
figured and compact solution for harsh environments [20]. DMS600 is a Distribution Man-
agement System that can be integrated with SYS600 offering an advanced database
that can be used for improved network monitoring by using the geographical map [21].

4.1 MicroSCADA Application

To fulfill the requirements of controlling and monitoring process devices MicroSCADA
application needs a connection to the process equipment. The process equipment in-
cludes application and system objects. Application objects are used for the process de-

vices signals and the system objects are used to configure the system. [22,25-26.]

SYS600 communication type and system communication are specified by programmable
system objects. System objects are split into two main categories: base system objects

and communication system objects. For base system configuration a base system
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objects are used. While the communication system objects are used for describing the

communication and configuration properties of process communication. [23,13.]

Application objects are programmable and being used for many different tasks for exam-

ple of calculations, real-time supervision, and data registration. [24,12.]

4.1.1 MicroSCADA Control Dialogs

Figure 9 shows an example of a control dialog which are used to control and monitor the
state of an individual device. Control dialogs contain various items, for example, images,
menus, buttons, and texts. Control dialogs are called Visual SCIL objects (VSOSs) in Mi-
croSCADA. [25,17.]

Methods are used to program control dialogs which are SCIL programs that can be ex-
ecuted cyclically, by a user operation or a specific event [26,25]. Control dialogs actions
are defined by methods.

7| Switch heating centre @

Device: Example 3
Status: | O

Heating Fower heating

: \ \

Exit ‘

Figure 9. Example of a simple control dialog used in switch heating.

4.1.2 MicroSCADA Subdrawings

In MicroSCADA subdrawings are used when a symbol is being used numerous times in
the same application figure 10 shows an example of this. Subdrawings represent states
of the objects in MicroSCADA. Data variables and custom attributes define the behavior
and appearance of the subdrawing [26,61]. MicroSCADA contains a various number of

subdrawings for mainly used devices in substation and process industry applications, for
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example, generators, breakers, and pipelines. Creation of new subdrawings and editing

existing ones is possible in Display Builder.

Switch heating: ~ Example [m Switch heating: ~ Exarniple 2w Switch heating:  Example 3 s

12 heating! 1/2 heating! 1/2 heating!

Example 1 Exapmie 2| Example 3

Switch heating:  Example 4 mmm Switch heating:  Example 5w Switch heating:  Exapmle 6mmm

142 heating) 1/2 heating) 142 heating! s ]
Exaprile 4| Exaprile 5 Exarnple 6

Figure 10. Example of a subdrawing used multiple times in a switch heating.

5 Switch Heating Systems

The heat control system can be considered the most important thing when it comes to
switch heating. What system is used impacts energy efficiency and how efficiently it
keeps switches working during winter. Switch heating uses the most energy during winter
times and the amount of power it consumes yearly is increasing. The next paragraphs
explain commonly used heating systems in Finland. [27,65;28.]

5.1 Voltage Selection-based Adjustment

Voltage selection-based heating is the oldest of currently used heating systems. Here
the method is based on voltage adjustment on three different power levels: full power, %
power, and ¥ power. By adjusting the voltage that the isolation transformer center re-
ceives as an output the voltage across the heating resistors can be adjusted in a three-
tier manner. By utilizing intermediate cut-outs, the following voltages can be used: 400
V /347 V and 283 V. [4.]

Switches that are close to each other and at the same time under an equally powered
phase can be heated and the heating is controlled manually by the operator. The switch

heating center contains an outside thermometer that's mounted bottom of the switch
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heating center's base. This thermostat denies switch heating to be turned on when ex-

ceeding setting value example +5 °C while being in the remote-controlled state. [4;33.]

Figure 11 shows the voltage selection-based system structure. Voltage selection-based
heating is no longer recommended when installing new switch heaters because the sys-

tem is manual.

Electricity supply from over-head line

/ via a heating transformer
—~

2) .
: O
O O,
SHC
et |
|
G -,

Figure 11. Voltage selection-based adjustment structure. 1. Switch heating transformer, 2. The
signal box, 3. Switch heating center, 4. Isolation transformer, 5. Control cable, 6. Heating resistor

supply cable, 7. Isolation transformer supply cable. [29.]

5.2 Isolation Transformer-based Adjustment

In IT-based adjustment, switches are heated by adjusting power that switch heating cen-
ter inputs to the ITs. In IT-based adjustment, power regulation happens directly from ITs.
This means that individual switch heating can be adjusted, and the adjustment occurs
by ITs with temperature controllers that control the heating based on transmitted temper-
ature data gathered from the rail temperature sensors. An example of this is shown in
figure 12. [4.]
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Here SHC secondary voltage 400 V is used as the supply voltage for isolation transform-
ers and separations transformers output 230 V to switch heaters. By instructions of pub-
lication B17, ITs voltage is connected when the outside temperature is <+ 5 °C. This
actively demonstrates that isolation transformers are not always energized. The outside

thermostat that's mounted at the bottom of the SHC controls when ITs are energized.

[4]

By instructions of publication B17, temperature regulators have predetermined values.
Predetermined values for normal heating are +10 °C and power heating +40 °C. In nor-
mal circumstances, normal heating is enough, but in case of foul weather, such as a
blizzard that gathers a lot of snow and ice in a short amount of time, between the rail and
string rail, power heating can be used. Power heating can be turned on manually by the
operator and has a timer for O - 10 hours this timeframe is set for two-hour intervals. [4.]

Figure 12. Isolation transformer-based adjustment. 1. Blue line indicates railroad heating detec-

tor cable, 2. Bus cable. [29.]

5.3 Weather Station-based Adjustment

WS-based adjustment (weather station) is the latest of these three heating systems. Pre-

vious systems were solely dependent on temperature sensors. WS-based adjustment
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has in addition to the temperature sensor, optical rain sensor, air moisture meter, and
wind speed sensor. With the addition of an optical rain sensor, the WS can recognize
snowing which is great when comparing to the two previous systems. When the system
takes snowing into account the operator does not need to use power heating as often

and this decreases manual use of the system.

If the WS has some sort of malfunction operator can remotely override WS controls and
manually control turn on power heating. The power heating timer is set to between 1-5
hours. [4.]

WS-based adjustments can be installed stand-alone, or they can be added to the existing
voltage selection-based and IT-based solution. Mainly WSs are added to ITs because
they function automatically unlike the voltage-based system the figure 13 shows how the
WS is implemented on the IT system. This thesis study focuses on WS system imple-

mentation on the IT system only.

When the WS is added to the existing IT system, it becomes more energy-efficient since
the additional sensors brought by the WS make the heat regulation more precise. Relying
on the rail temperature sensors alone, the IT can keep itself energized for long periods,
even if there is no need for heating. This is because the wind can trick the temperature
sensor. The WS eliminates the wind factor because the WS has more sensors that inform
the IT more accurately of the weather and when it needs to heat the switches. [29.]

THHHHH—‘H -3

Figure 13. Weather station-based adjustment. 1. Control cable 2. Weather station [29].
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6 Intelligent Switch Heating System

By using RTUs in switch heating allows usage of PLC programs since RTUs act as PLCs
at the same time. The practice of PLC programs makes it possible to bring intelligence
to switch heating. Hitachi ABB Power Grids has performed intelligent switch heating pro-
jects since 2015.

The previous chapter explained the difference between switch heating solutions and how
the different systems function. Now, these heating methods have been built as PLC pro-
grams and installed in RTUs which allows intelligence to the system.

By using RTUs, it is possible to bring large areas effortlessly into the scope of intelligent
switch heating. RTUs communicate through the GSM/GSMR with MicroSCADA, which
means that it does not matter where the switches are located, they can be brought intel-
ligent switch heating network. MicroSCADA can be used to control several switches from

one location individually or simultaneously.

6.1 Intelligent Voltage Selection-based Adjustment

To make the voltage selection-based adjustment intelligent the RAC (Remote access
center) is installed on the side of the SHC figure 14 shows an example of this. RAC is a
cabinet that has RTUs and a modem installed inside. The switch heating is controlled
from the MicroSCADA server that the operator operates and gives commands to RTUs
via the GSM/GSMR network. Now with RAC operator can control all the SHC that are
implemented in the MicroSCADA. RTUs also send data to the MicroSCADA server of
what heating power is enabled and if the switch heating has communication errors or

other faults.
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GSM/GSMR

Figure 14. The current solution for the voltage-based solution. 1. RAC, 2. MicroSCADA server.
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Figure 15. RAC.
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The principle of the voltage-based adjustment is the same as described in chapter 4.1
but now the heating method is made to the PLC program that runs switch heating. PLC
program's basic principle is the same as before by controlling the voltage to adjust the
heating. An addition here is if the connection to the RTU is lost over one-hour, the PLC
program automatically switches on % heating and when the connection returns heating
goes to the previous setting. This is the only automation that can be made to this solution.

Switch heating is still manually controlled but now by using MicroSCADA. [30]

Figure 16 shows an example HMI (Human-machine interface) view from MicroSCADA.
1. These boxes represent the different SHC that are equipped with RTUs and have been
implemented to MicroSCADA. 2. Control button opens a dialog window for the operator
to control switch heaters individually. 3. Indicates if the connection to RTU is ok if this
object is green stating that connection is ok if this is red stating that the RTU is offline if
the color is purple indicating connection error. 4. These buttons allow control of all the
switches simultaneously that are implemented in same HMI window in MicroSCADA in
this case that would be six switches. 5. This is the control dialog opened by a control
button in this window operator can enable the %2, % and 1/1 heating on or by clicking Off
button turning them off. The button with pale text is being in use currently. [31.]

@ Switch heating:  Example 1w Switch heating:  Exarmple 2w Switch heating:  Example 3w
1/2 heating] |l @ 1/2 heating! = | 1/2 heating| (|

Example 1 Exsprrie Example

Switch heating:  Example 4w Switch heating:  Example Swm Switch heating:  Exapmle 6w

112 heating! (! 112 heating! = 1/2 heating! (|

Ecaprile Exsprie Example

All Switch heating centres controls:

5 | Switch heating

Device . Example 1
State: [l 1/2 heating on

Heating
4 Duwcr‘ 1n unuu‘ oft

O

1/2 power on I |

o)

3/4 power on I |

1/1 power on

4

OIff all

Figure 16. Example HMI view in MicroSCADA.
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6.2 Intelligent Isolation Transformer-based Solution

To make the isolation transformer-based solution intelligent RTUs are installed inside the
SHC and ITs figure 17 shows an IT system structure. Inside the SHC a modem is also
installed allowing the system to communicate with MicroSCADA. The RTUs inside the
SHC act as the main PLC while the RTUs inside the ITs act as a field PLC. Field PLCs
gather data from rail-mounted temperature sensors and transmit it to the main PLC. The
main PLC decides if it is necessary to turn on the heating. If heating is necessary main
PLC gives the field PLC command to turn on the heating. This data is also transmitted
from the main PLC to the MicroSCADA server where the operator can monitor the situ-
ation and control switches.

36/46 § 7~ 36/46 N\ __ .
Modem : = R network _~/ S —— R
! g i e 7 N e S
l ‘v— h
| Remote control system
} MicroScada server
- |
-
. 3 o k SH(
a
L — ————— T DR . e - - - - - - -
IT1 IT2 IT3 IT4
ITS ITE IT?7
T2 ITS IT10

Figure 17. Intelligent isolation transformer-based structure.

PLC program for this heating solution is as follows. When the system is on automatic
setting outside temperature must be below >= +5 °C for switch heating to be turned on.
PLC program sets heating on and heats the switch to +10 °C upon reaching this point
heating is turned off and once reaching +5 °C heating turns on. By doing this PLC pro-
grams try to keep the switches temperature around + 8 °C. When power heating is used,
the system will heat switch to +32 °C, upon reaching this temperature heating is turned

off, once the temperature hits + 22 °C heating turns on. On power heating PLC program
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tries to keep the switch temperature around +30 ° C. Set temperature values can differ
from IT to IT.

Figure 18 has an example HMI view from MicroSCADA. Although the example figure is
looking visually the same as in figure 16 this intelligent IT solution offers more information
in MicroSCADA compared to voltage-based solution. The main difference can be seen

in the control dialog that opens from SHC Example 1 which offers more information to

the operator.

Figure 18. Example HMI view from MicroSCADA.

The figure below is an example control dialog window that shows SHC which controls
the ITs. Figure 19. control dialog window was used before improvements done in figure
21. control dialog window. Figure 19. shows the basic controls for switch heating. On
button turns on the automatic heating which allows IT to operate automatically until the
Off button is pressed which turns off IT. If the power heating button is pressed it gives a
pulse which sets a two-hour timer for power heating. After the timer is expired the heating
returns on the normal mode. [32.]

metropolia.fi/en Metropolia

University of Applied Sciences



24

B Switch heating centre @

Device: Example 3
Status: | O

Heating Fower heating

on ‘ ‘

Exit ‘

Figure 19. First example control dialog window.

Figures 20 and 21 have an improved control dialog of figure 19. This control dialog has
five ITs and each of the ITs controls an individual switch. This control dialog is currently
in use since it offers additional information for the operator. Figure 20 control dialog mal-

function information is described below.

Displayed information:

Fuse triggered

e Transformer protection triggered

e Power supply failure

e Contactor K1 doesn’t pull

e Surge protector replaceable

e Bus failure

e Undercurrent
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Figure 20. Updated control dialog in MicroSCADA.

Figure 21 shows dialog control options for switch heating. On the SHC Ex shows controls
for all the SHC these controls include NORM = system runs automatically as described
previously. POWER = system on power mode and operating as described before. OFF
= everything is turned off. MAN = manual operating is possible for switch-specific heat-
ing.

In this control dialog Meas.temp (Measured temperature) shows the temperature of the

switches and Current shows the amount of current the heating is using.

+ | Swetch heating centre BN ™|
Overviews | Comtiods |
Exapmle SHC
Basic control for all switches:
SHC Ex Ceomal NORM | POWER| OFF | || NAN SWITCH BLOCKS CONTROL
Switch specific contiol Temp sot
17 R re— S NOM e €0
St NORM Mess 00-c
IT-02 Cortcd  NORM | | | § g e - e ao'k
s 00t
IT-03 Conivol | | I o e A
s ; 00°c
IT-04 Controk | d § D o™ o 00A
s ao0-c
IT05  Conmat | | [ 175 haatag utf ot WA
Bt ‘
Figure 21. The second example of control dialog.
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6.3 Weather Station Implemented on Isolation Transformer Solution

This solution is based on the WS being implemented on the IT solution. This is because
in voltage-based adjustment there is no automation and the whole system is operated
manually the WS does not bring much of a difference although it could be implemented
on that system also. While the IT solution is an automatic implementation of the WS
allows this system to be more efficient on heating than the others.

The intelligent IT system relied on temperature sensors alone and adjusts heating based
on temperature data alone. The system can heat switches more than intended and this
is due to the effect of the wind. Wind can make it seem to a sensor that it's colder than it
is outside and keep heating at unnecessary times. This problem can be dealt with to
some extent by implementing a WS in this system. As described in chapter 4.3 the WS
has an optical rain sensor, air moisture meter, and wind speed sensor. The optical rain

sensor brings the biggest difference by being able to detect snowing.

Figure 22 shows an example HMI view from MicroSCADA with the WS-based imple-
mented on the IT system. On the left, WS information is displayed for the operator. On
right, four SHC are shown, and on what settings they can be set to. One key difference
between intelligent IT adjustment and WS implemented system is that WS system can

automatically switch between all the modes that the PLC program includes.

Switch heating centres

Example controls: | wamo || arovm | aor |
‘Weather station
Qutside temp: 5.6*C v | — I | e I | el I | el I
Relative humidity: 0% v OFF
Rain info: - v .Alarm .Alarm .Alarm .Alarm
Intensity of rain; 0.0mm/h v
IE:tlrn :;;ug?gé;;tlon 0.0mm/24h v []GrNu alarm DNu alarma DNo alarm DNo alarm.
10min ca windspeed: 2.0mis ™ oup: | Group: 2 Group: 3 Group:4
10 min ca. wind direction: 100degrees v
Alarm info: .

Figure 22. Example HMI view of the weather station adjustment view on MicroSCADA.

Figure 23 has an almost identical control dialog as in the IT system in figure 20. The
difference here is WS information is displayed on this control dialog. On the displayed

information the surge protection and undercurrent have been removed.
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Displayed information:

Fuse triggered

e Transformer protection triggered

o Power supply failure

e Contactor K1 doesn’t pull

e Contactor K2 doesn't pull

e Bus failure

e
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Figure 23. Example of a weather station control dialog.
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Heatng need NORMAL
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.va IO TNC POCtectinn Lrigpered
W rover spsty taaure

Contactor K1 doemn pull

Contarrior K2 G0es~ Y pull

. Pus failre

This control dialog includes all the previous functions of figure 21 but the key differences

are the WS button for turning WS on/off. The second difference is seen on the temp set

where instead of showing current for which is used for heating strings A and B are dis-

played. The two previous solutions heated the whole switch but here PLC program heats

switch both strings individually. This can conserve energy due to the energy for heating

is "halved".
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Figure 24. Example control dialog of the weather station adjustment.

The PLC program will automatically heat the switches when sees it necessary same
principle applies for powered heating. Although the system is fully automatic and does
not need an operator to control heating there is still a possibility for manually operate

heating from MicroSCADA the figure 24 displays the WS control dialog functions.

e POWER = Power heating when the outside temperature is <=0 C and is rain-
ing.

e AUTO = Normal heating when the outside temperature is <= 1 C and is not
raining or when the outside temperature is <= 3 C and is raining.

e OFF = When thermostat detects that outside temperature is >=+ 5 C

e MAN = Manual switch overrides the system and allows all the switches to be
controlled individually

When the PLC program uses AUTO, it's trying to keep the switch's temperature around
8 C. This is accomplished by the program turning on heating when string temperature is
6 C and string is heated to 10 C. This loop runs as long as AUTO is on. For POWER
PLC program is trying to keep the switch temperature around 30 C. This is accomplished
by the program turning on heating when string temperature is 22 C and string is heated
to 32 C. This loop runs for two hours on POWER after two hours PLC program returns
to AUTO.
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7 Standardization

7.1 Research

At the beginning of the standardization process, it was necessary to research how the
intelligent switch heaters differed from the "old" switch heating systems. The research
was conducted on the differences between the RTUs that have been used in the past,
what other materials are used on these projects and what PLC programs are run in
RTUs.

A lot of documents were ready for the finished projects, but these documents were scat-
tered around the project network, therefore gathering the essential documents for stand-

ardization proved to be challenging.

In the beginning, most of the time was used to sort out documents for each heating

system. When examining the documents, the following issues had to be clarified.

What RTU should be used on future projects?

¢ Which data transmission way should be used between RTU communications?
¢ Is maintenance needed after implementation?

e What RTU components are used on SHC and ST and how much?

e Where/how the components will be installed?

7.1.1 Choosing RTU

RTUs used in the past projects were RTU560, RTU540, and RTU520 these RTUs are
being shown in figure 25. These RTUs varied from project to project. The main reason
for RTU variety was the time when these intelligent switch heating systems have been
carried out. The start of the intelligent switch heating systems RTU560/RTU540 was
used due to RTU520 was not sold at the time. For most projects, RTU560 was used at
the beginning due to easy accessibility and familiarity to engineers. In a few projects,
RTU540 was used on its size benefits compared to the bulky RTU560. The main differ-

ence between the RTUs in question is size and module variety. After the release of
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RTUS520, it has been used on these projects down to compact size and module variety.
[32]

Key points being here are the RTU520 is compact in size compared to the RTU560 and
is easier to attach SHC by installing a din rail which enables easy switching with RTU520
modules if needed. The RTU560 needs a separate rack to be installed which can take a
lot of space in an SHC. RTU520 has the same number of modules as RTU560 but more
than RTU540 which only has 2 modules which makes it a better candidate for and com-
pared to RTU540.

RTUS60

s W
| i
& e
...I'
Ay
L1
eC "'L(;] - o\ - o
5, 5 7
’ |
RTUS540 p” RTUS520

Figure 25. RTUs which are used on intelligent switch heating projects [35].

7.1.2 Communication choice and maintenance

RTUs communication with MicroSCADA server is established with 3G/4G modems. The
intelligent switch heating projects started with the usage of 3G modems, but 4G modems
becoming more easily accessible 4G the usage of 3G modems were stopped. Currently
4G modems are used for communication but in future, this could be established with 5G
modems. Modems are in the SHC where they communicate over the 3G/GPRS or 4G
with the MicroSCADA server. The communication between the RTUs which are in the
SHCs and ITs is established with RS-485 or fiber optical interface.
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Maintenance for RTU520 is essentially not needed after installation. One thing affecting
RTUs lifecycle the most is choice with communication types between RS-485 and the

fiber optical interface.

If the RS-485 communication is chosen, the ITs must be equipped with surge protectors.
RS-485 communication uses a twin cable that can conduct high voltage to the RTUs. A
surge protector protects the RTUs from degradation in case of a voltage rises too high.

Sometimes surge protectors break down due to high voltage and must be replaced.

If the fiber optic interface is chosen over RS-485 surge protectors are not need due to
fiber optic cables do not use electricity but light to transmit the information. Currently,
RS-485 is used over fiber optical interface due to twin cable is less expensive than fiber
optical cable. In the future fiber optical interface could be considered due to a lowering
in price when fiber optical cable comes more widely used. In comparison, 100m of twin
cable cost 600-700 € and fiber optical cable cost 1000-1100 € this adds up quickly when
distances between RTUs are long. [33;34.]

7.1.3 Modules

RTU modules that were used in each of the methods proved to be repetitive. For choos-
ing the correct amount of RTU modules an excel worksheet was made. Figure 26 excel
sheet was made by using past projects RTU numbers as a reference. This worksheet
helps the engineers to pick the right amount of RTUs for SHC and IT. By entering the
number of switches is implemented to the intelligent switch heating system the worksheet

shows the number of modules is needed for the project.

Figure 26 shows what kind of PLC licenses are needed to run the PLC program for the
heating solution. In the worksheet License, PLC is for the main PLC and License, Basic
is for the field PLC. The license size is depended on the number of switches are included
in the new project and on the PLC program used. License sizes are 50DB, 250DB, and
750DB (Data bits hold variables, these variables are used to configure a PLC program).
Every PLC requires at least one PLC license to function. The PLC license is installed in
the SD card which is installed in the 520CMDO01 module.

The amount of I/O needed for the intelligent switch heating version is determined in the
RTU configuration which is done with the RTULtil program. The RTU configurations are

ready-made which means the number of I/O is standard. [Appendix 1,2,3.]
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SHC: SHC1 SHC 2 SHC 3 SHC 4 SHCS
Number of switches: 7 2

SHC RTUs: Total:
520PSD0O1 2 1 3
520CMD01 2 1 3
520B1D01 1 1 2
520ADDO02 2 1 3
License, PLC, 50 DB 0
License, PLC, 250 DB 1 1
License, PLC, 750 DB 1 1
License, Basic, 50 DB 1
License, Basic, 250 DB 0
License, Basic, 750 DB 0
5T RTUs

520A1D01 7 2 9
520B0D01 7 2 9
520B1D01 7 2 9
520ADDO03 7 2 9
520PsDO1 7 2 9

Figure 26. Excel worksheet for choosing the right number of RTUs for separation and weather

station solutions.

Following RTU520 modules are used in the intelligent voltage-based adjustment.

+ 520PSDO01
+  520CMDO1
+ 520BIDO1
+ 520BOD1

Following RTU520 modules are used in the intelligent IT-based adjustment and in the

WS implementation on the IT-based adjustment which are in the SHC.

+ 520PSDO1
+ 520CMDO1
« 520BIDO1

» 520ADDO02

RTU520 modules located in the IT.

+ 520PSDO1
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+ 520AID0O1
+ 520BIDO1
+ 520BOD1
*+  520ADDO03

7.1.4 Installation

SHC size affects if the modules can be installed inside the SHC in the intelligent voltage-
based adjustment. If the SHC is large enough the modules can be installed inside without
having to make any modifications. But more commonly the modules do not fit inside the
SHC which means the modules must be installed in a RAC figure 15. The only difference
is when it comes to the installation of the modules is heating. The modules must be kept

dry and for this, a separate heating element is must be installed inside the RAC.

The addition of the heating element only affects the intelligent voltage-based adjustment.
In the other two methods, all the modules are installed inside the SHC and IT which

already are equipped with heating elements.

7.2 Documents

Each of the intelligent switch heating solutions an individual documents were made in-
stead of making one vast document which would include all the heating solutions. These
document packages are written on the premise of engineers are familiar with the Mi-
croSCADA, RTUtil, and Multiprog when starting a new switch heating project. The doc-
uments are written in Finnish since this thesis was made for ABB Power Grids Finland

and engineers employed are operating in Finnish.

Document packages prepared include the following subjects:

e What solution is used

e How the implementation is carried out

e Which RTU520 modules are being
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e What kind of ready-made images and programs can be utilized in MicroSCADA

e What RTU configuration is used

e What PLC program is used

All the documents begin by explaining what kind of solution is in question and how-to
bring intelligence to this solution. Documents explain how to bring a one switch to intelli-
gent switch heating system from "old" switch heating system. Although documents ex-
plain how to bring one switch into an intelligent switch system the instructions are flexible
that they can be used to bring multiple switches. [Appendix 1,2,3.]

Generally, new switch heating projects are carried out as alteration work and these doc-
uments focus on that. Documents explain what are the changes which are required to
be made to SHC and to IT depending on the switch heating solution which is being im-
plemented. For the intelligent voltage-selection solution RAC is occasionally being used
to fit the RTU modules and modem for wireless communication as figure 15 displays.
Documents explain where RTUs and modem will be located inside the SHC and IT in

intelligent IT and WS solutions. [Appendix 1,2,3.]

Documents have figures which explain how to attach the RTUs correctly to each other
and where they will be located. Which RTUs are used for each of the solutions is de-
scribed in the 7.1.3 chapter. [Appendix 1,2,3.]

Documents have instructions for ready-made subdrawing, dialogs, and events that are
intended to be used for different switch heating solutions and where these can be found.
It is crucial to use correct subdrawings, dialogs, and events, or else the control dialog

will not display correct objects or ends up displaying nothing. [Appendix 1,2,3.]

Figure 27 displays an error message because the wrong VSO is being used.
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Figure 27. Dialog error when used wrong VSO files.

There are ready-made RTU configurations for each of the switch heating solutions.

These configurations are accessible with RTUTil.

The RTU configuration includes the module configurations which are being used in the
project. These configurations include line definition, IP address definition, and digital
points assigned to modules, which are used when performing PLC configuration. Line
configuration and IP address go hand in hand. In the line definition, it is determined at
which substation the RTU in question will be called. The substation is given a certain
number by using this number in MicroSCADA with an IP address, MicroSCADA can
communicate with the RTU in the field. [Appendix 1,2,3.]

Documents give instructions on what RTU configurations are meant to be changed pro-
ject by project and which configurations are meant to be untouched. Example in ready-

made RTU configuration RTU IP addresses are required to be changed project by project
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but 1/0 are configured so that can be used by multiple projects. 1/0Os which are used in

RTU configuration give "foundation" for PLC configuration [Appendix 1,2,3].

There are ready-made PLC configurations for each of the switch heating solutions.
These PLC configurations are accessible with Multiprog. Documents give instructions on
which ready-made PLC configuration needs to be used for each of the switch heating
solutions. When using a ready-made PLC configuration, they include old variables which
require altering. After the RTU configurations are done the file which contains the RTU
configuration can be imported to Multiprog which contains the PLC configuration. RTU
configuration overrides the past variables and gives a new project "foundation” with cor-

rect variables. [Appendix 1,2,3.]

Sometimes when importing a new RTU configuration to Multiprog some of the ready-
made variables disappear for an unknown reason. If this occurs documents have instruc-
tions for what variables are required to be added for the PLC program to function
properly. [Appendix 1,2,3].

8 Summary

The result of this thesis study is three documents for each of the intelligent switch heating
solutions which are potentially helpful for engineers who deal with intelligent switch heat-
ers. Also, the study concludes that the WS implemented on the IT system is the most

efficient of these three systems presented in this thesis.

An intelligent switch heating system is superior when compared to the "old" switch heat-
ing systems. Although the heating methods are the same as the intelligent and "old"
systems the intelligent system introduces MicroSCADA which permits monitoring and

management of the switches from one concentrated location.

The usage of RTUs allows the usage of PLC programming which brings flexibility to
switch heating systems for allowing changes to be made quickly and the possibility to
update the RTUs over the GSM/GSMR network.

Making of the different switch heating documents was time-consuming from the part of
trying to piece together documents from scattered information. Eventually, the docu-
ments were completed and hopefully, they will speed up the designing part of delivering

intelligent switch heaters to customers.
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Intelligent voltage-based adjustment instructions

1. Jiannitevalinta

Tamd dokumentti on kirjoitetiu, silla perusteella, ettd henkildt, jotka tulevat tekemain
vaihteenl3mmityksid osaisivat k3yti3a dokumentissa mainittuja ohjelmia. Dokumentti
on yleisohjeistava. Dokumentissa esitetyt kuvat, tiedostot yms. [Gytyvat seuraavasta
kohteesta. Litteet ja dokumentit [Gytyvat:

2. Ratkaisu

Jannitevalinta ratkaisussa olemassa olevaan IEmmitysmuuntajakeskukseen lisdtdan
RTU, jolla tuodaan etdohjaus ja PLC ohjaus kyseiseen ratkaisuun. Talla ratkaisulla
mahdoliistetaan kayttbkeskuksasia etdohjaus. Tall3 ratkaisulla vaihteita &i voida oh-
jata yksitidin vaan chjataan Emmityskeskusta, joka ohjaa kaikkia vaihisita yhtiaikai-
sest, jotka tihan on litetty. Tdssd dokumentissa kdydiaan 13pi vksittdisen [mmitys-
muuntajakeskukseen tehtavia lisdyksia, mutta dokumenttia voidaan k3yitda monen
keskuksen lisddmisessa myds.

3. Toteuttaminen

Toteuttaminen tapahtuu muutostydnd, jolloin olemassa olevaan [Ammitysmuuntaja-
keskuksesn lisdtdan RTUSZ0 moduulit (k3ytettdvat moduulit on iimoitetiu 3.2 kappa-
leessa), sekd yhteyden muodostamiseen keskukselta MicroSCADAlle kaytetdan
Cinian toimittamaa modeemia.

RTU ja PLC valmiita konfigurointeja on tehty mm. RiTa projekiin yhteydessa ja ndita
konfigurointeja voidaan kayttaa tulevien projektien kanssa. MicroSCADAlle on tehty
jannitevalinta ratkaisua varten vaihteenlammitykselle kuvat, dialogit ja eventit joita voi-
daan toistaiseksi kdytida uusien projekiien yhisydessa. Mahdollisesti tulevaisuudessa
vaihteenldmmityksen kuville tullaan tekemdan vakiointi, mutta nykyisiad kuvia tullaan
kdyttamaadn siihen asti.
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3.1. Kaukokayttokeskus

Mikali lammityskuskuksen sisalla on tarpeeksi tilaa, voidaan olemassa oleville DIN
kiskoille toteuttaa muutostydt RTU:iden kannalta ja modeemi voidaan asentaa kaapin
sisalle tvhiaan kohtaan. Toinen vaihtoehto on lammitvskeskuksen ulkopuolelle
asenneftava kaappi, jota kutsutaan kaukokaytiokeskukseksi. Kaapin sisalle asenne-
taan RTU:t, modeemi ja erllinen [ammityselementti, joka pitaa laitteet kuivina
kaapissa. Aikaisemmissa projekteissa on kaytetty kaappina Rittal 1037.500.

Kyseisia kaappeja on valmistanut Elektromaster aikaisemmissa projekteissa, jotka on
valmiiksi kaapeloitu ja asennetut tavarat kaapin sisustaan. Kaapit on toimitettu Hitachi
ABB:n tiloihin koestukseen ennen lopullista toimitusta asiakkaalle. Tarvittaessa kote-
loiden kalustaminen ja johdutus voidaan kilpailuttaa projektin mukaan.

Mounting plate

Alue varattu Cinian
verkkolaitteelle ja
kaapelildpivienneille

Kuva 1. Kaukokayttokeskus.

3.2 RTU520
Seuraavia RTU520 moduuleja kdytetdan yhta Iammitysmuuntajaa kohden
* 520PSDO1
« 520CMDO1
« 520BIDO1

« 520BODO1
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Taman lisaksi yksi kpl PLC lisenssi 50 DB, PLC ohjelmaa varten ja SD kortti jolle PLC
ohjelma siirretaan.

Kuva 2. RTU:iden kytkenta jarjestys.

3.3. Yhteyden muodostaminen

Yhteyden muecdostaminen Iammitysmuuntajakeskukseita MicroSCADA:lle tapahtuu
Cinian modeemin kautta. Modeemit kayitavat GSM/GPRS verkkoa yhteyden muodos-
tamiseen. Nykyisid kaytossa olevia Cinian modeemeja ovat 3G ja 4G modeemit. Uu-
sissa projekteissa tullaan kayttamaan 4G modeemeja. Modeemit tulevat Cinialta val-
miiksi konfiguroituina, joten naille ei tarvitse tehda mitaan. RTU ja modeemin valinen
yhteys tapahtuu RJ-45 liittimella 520CMDO01 kautta.
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Kuva 3. Jannitevalinnan lisddmisen idea.

Kuva 4. Kaukokayttokeskuksen kytkemisen esimerkki.

4. Vaihteiden ohjaus

Vaihteiden ohjaus suoritetaan MicroSCADA:Ita. MicroSCADAIta voidaan asettaa jo-
kaiselle lammitysmuuntajakeskukselle teho asetus %, % tai 1/1. MicroSCADA!Ita voi-
daan ohjata yksittaisen lammitysmuuntajakeskuksen lisaksi kaikkia
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5.1. Subdrawing
Kyseista subdrawingia kiytetdan tassa ratkaisussa. Subdrawing vaihtaa nakyvaa
tekstid rippuen mika tila Bmmitysmuuntajalla on kaytdssd. Kyseinen subdrawing |6y-
tyy TASKL:sta, Helsingin virtuaalikoneslta tai aiemmin ilmoitetusta paikasta. Kuva
|Gytyy nimelld VL_TYPEJS1 sd.
Kuva 6. Jannitevalinnan subdrawing.
Kuva 7. Jannitevalinnan subdrawing tekatit.
5.2 Dialogit
Kyseisid dialogeja, joita kaytetadn td3ssa ratkaisussa, 16ytyy kolmea kappaleta. Kay-
tetteva dialogi madraytyy lAmmitysmuuntajakeskukseen kytkettyjen vaihteiden mas-
ran mukaan.
Dialogit 1Gytywat seuraavilla nimilla:
metropolia.fi/en Metr0|po||a
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Iammitysmuuntajia yhtdaikaisesti aikaisemmin mainituille tehoille. Ainoa automatikka
mit3 kyseisestd ratkaisusta 10ytyy, on lAmmitysmuuntajalle sijaitsevaan RTU:lle yhtey-
den lakatessa PLC ohjelma kytkes automaattisesti ¥ ldmmityksen paille yhieyskat-
kon kestiessa yii yhden tunnin. Yhteyden palatessa %4 asetus poistuu ja aikaisempi
tehotila astuu takaisin voimaan.

Lammitysmuuntajakeskuksella sjaitsee termostaatti, mikd on asetettu + 5°C. Mikali
tama arvo yiittyy lammitysta ei voida kytked paalle. Tamé estdd myds yhieyden kat-
keamisen yhieydessa lammityksen menon palle.

Lisaa ohjeita jdnnites3atdisen vaihteenlammityksen kayitamiseen MicroSCADAla
Ioytyy alemmin ilmoitetusta kohteesta.

= o s A

Kuva 5. Jannites&itdisen vaihteenldmmityksen chjauskuva TASKU: sta.

MicroSCADA

Jannitevalinnalle an tehty MicroSCADAlle valmiita subdrawineja, dialogeja ja event-
tejd. Kaikki kaytetyt tiedostot 1Gytyvat koottuna aiemmin iimoitetusta kohteesta. Kay-

tés53 olevia ratkaisuja voi kidyda katsomassa ja ottamassa mallia TASKL:sta tal Hel-
singin virtuaalikoneelta.
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« V0L_TYPEJS1 VSO kdyietdan mikali ryhmid on 1 eli max. & kappaletia vaih-
teita

« V_TYPEJSZ2 VSO kdytetdan mikal ryhmid on 2 eli max. 12 kappaletta vaih-
teita

+ V_TYPEJSZ_3INVIO kaytetdan mikali rghmid on 3 el max. 18 kappaletta
vaihteita

WL_TYPEJST. WSO 2804191450
WL_TYPEJS2WSO 208-05-25 1333
VL_TYPEJS2_3VSO  2018-05-251333

Kuva 7. Jannitevalinnan dialogit TASKU s2a.

5.3. Eventit

Kyseisid eventtejd kdytetidn riippuen, kuinka monta rvhmaa vainteenldmmityskeskus
ohjaa. Mikali keskus chjaa 1 ryhmaa k3yvtetaddn kaikkia alla mainittuja eventteja paitsi
_WVAIHTEENLAMMITYS_TILAZ. Mikali keskus ohjaa 2 tai 3 ryhmaa kaytetdan kaikki
eventtejd paitsi _VAIHTEENLAMMITYS_TILA. Kaikki esitetyt eventit I6ytyvat
TASKLU:sta tai Helsingin virtuaalikoneslta tai aikaisemmin ilmoitetusta paikasta.

= VAIHTEENLAMMITYS_ALKUOHJAUS

«  VAIHTEENLAMMITYS_TILA

«  VAIHTEENLAMMITYS_TILAZ

= _VAIHTEENLAMMITYS_VIE

« _VAIHTEENLAMMITYS_VIIMEINEN_OHJAUS

_WAIHTEENLAMMITYS _ALKUOHJALS
_WAIHTEENLAMMITYS_TILA
_WAIHTEEMLAMMITYS _TILAZ
_WAIHTEEMLAMMITYS _VIE
_WAIHTEENLAMMITYS _VIIMEINEN_OHJALS

Kuwva 8. Jannitevalinnan eventit TASKU:ssa
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. RTU ja PLC konfigurointi

RTU:n konfiguroiminen tapahtuu RTUIS00 ohjelmalla, josta uusin versio talld het-
keld, on 12.6.2 (kyseinen ohjelma on maksullinen/ABE)

PLC:n konfigurointi tapahtuu MULTIPROG ohjelmalla, josta uusin versio talla hetkell3,
on 5.51. Tama on maksullinen ohjelma, joka vaatii lisenssin kaikkien toimintojen hyd-
dyntamistd varten. Ladatiaessa ohjelma 30 paivan kokeilu versio akiivoituu, joka sallii
pienten muutostekemisen ohjelmalla, kuten FBD ohjelmoinnin ja muuttujien tekemi-
sen. Kokeilu version umpeuduttua PLC konfigurointeja on mahdollista katsoa, mutta
el muokata. Lisenssi tulee ostaa, jotta PLC: konfigurointia voidaan tehda kokeilu ver-
sion jalkesn.

PLC konfigurointien tekemiseen on mahdollista k3yitad myds MULTIPROG wt
211283 versiota, mutta kyseinen versio MULTIPROG:ista toimii vain Windows 7
kayttdjarjestelmassa.
Molemmat ohjelmat voi ladatz

S cé

ARS - S * O oo

Kuwa 9. Chjelmien lataus.
6.1. RTU
Kaytettiessd vanhaa RTU konfiguraatiota on muokattava excel tiedostoa (16ytyy ai-

kaisemmin mainitusta kohteesta) ennen, kuin se simetian RTUIS00. Seuraavat koh-
dat on muokattava excelissd. Nama madraytyvat projektikohtaisesti.
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- ASDU on aseman nro.
- Information object on IEC-osoite

Kuva. 10 Excel RTUSIS0O.

Kun nama kohdat on vaihdettu projekti kohtaiseksi voi excelin tallentaa projektiin kuu-

luvalla nimelld. Ja ajaa sen RTURIS00, jossa tulee vield vaihtaa projektille IP-osoite ja

RTU Hardware osoitteet.

B FTUsEN

Fie Edi Wiew FPropd Ese Window Hp
DFEH T =

Exract project from configuration fis... E L4
e " Bicel Imgot=. [)
- Evoel Expart.
Valhbnu-Hemarkln | e ot
E st Tree|
o I TS Vel MG WRLTIFADE 2 Export... Geresal
= g Line TIM4: E1 COpen MULTRROG 2
KD cantial Sys MULTIPAOG 5 Export *
Stant ME_DO batch file Tipa: st Trea -
1 part
SCO Imgont
I0ACD Export..
O rl RTU wizard
Langisge.
Cptiam...
Extract Visw Builder workapacs from packaga il
:
Kuva 11. Uuden excelin importti.
L]
D@ BN Y FRAST AVIAT R AR LR ]
. . fnmr
: = =

Kuva 12. Uuden excelin polun maaritys.
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Kuva 14. IP-osoitteiden vaihto pda RTUulle ja ala RTU:uille.

Jannitevalinnan RTU konfiguraatio nakyy kuvassa 15. joka luo perustan sirretidessa
konfiguraatio MULTIPROG:in tahan ei tarvitse tehd3d muutoksia.

Kun RTULIB00 on tehty tarvittavat muutokset, voidaan ohjelma siirida MULTIPROG

5.51 ohjelmaan.

Esimerkki RTU konfiguraation 1Gytyy aikaisemmin ilmoitetusta paikasta.
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Kun uusi exceli on ajetiu sisdadn vanhaan RTU konfiguraation pdivithyy ASDU ja Infor-

mation ohjectit. Myt voidaan tehd3 muutokset RTU:n Hardware addresseihin, vaihtaa

IP-os0ite ja vaihtaa MULTIPROG versio 5.
Project Settings

intiaiize Project | ngigize SignalTres | Initislize CSV Intarfacs |

Departmen: P
Proiect number: “

Build dzte: I'I.&EIHR

Comment:

Suppoited Mukiprog version: II'\'Iu[i:n:g 3 d
Muk! 2
Mawmum rumber of characters for

Take the characier strng for ooyect |0 within the - -
carfiguration fie from process data name beginning =t 3
character:

Mazimum kength of the unique chjsdt 1D: 32

[+ The eznngforthe ebect 0 wthin the configuration fle may not be unambiguous,
fyoutaes tas a part from the object |0 within the project.
Mak= the =tang wthin the configuration fle unambiguois, f a string aready eos

ok || Ccancsl I ARph)

Kuwva. 13. Projektin tiedot mitka tulee vaihtaa.
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= ATLS20: —

Kuwa 15. Jannitevalinta RTU: kenfiguraatio

=30 DM rail mourbad
B == OIN rail: MainRTU

Al 1D Assembly [B1 R A1) PLC

i~ Powear supply device: 520PSD0H

& W CMUWAD device: S20CKD01

-l E1: Line T104: E1

| B4 PLC Function: PLC

=4 PLC Task: OHI
--B 500

B sco

--BR 3C0

& sco

B sco

--B 500

B sco

B sc0

- SR
B 5P
--[8 3R
= SRl
= &P
--B8 SR
= 5P
= 3R
= 5P

¢ WRE: 'O bus: 1

“H1_11CKD
Hi_12CMD
CHI_3M4CiD
H1_afCMD
H2 11MCKMD
- H2_1/2CiD
H2Z_34CID
H2_affiCMD
: FirstStart
H1_1Mnd
“H1_ir2ind
Hi_34ind
H1_Heatlnd
s HI_11ihd
HZ_12hd
HI_3i4hd
- H2_Haatind

o 10 device 1: S20BID01 [S1]

B Input 01: P
= Input 32 SR
- Input 03: 5P
B Input 04- SR
B Input 05: SP
[ Input 05- SR
# Input 07- SF1
-4 input 08: 5P -
B Input 0% 3P
® Input 10- BRI
- & Input 11: P
B Input 12 SPI
= input 13: SR
5 Input 14- SR
= Input 15° 51
+ & Input 16: SP1 -
& T 10 device 2 S20B0007 {1 pola) [52]

B Output 01 SC0

-8 Output 02

B Owiput 03

B Output 04:

B Output 05
B Output 06

-8 Output O7-

B Ouiput 08
H '. Sysatem Dala Ineface

5C0
2CO
SC0
5C0
SC0
5C0
5C0

H1_Ind1
HA_Ind2
“H1_Ind3
HZ_Ind1
- H2_Ind2
- HZ2_Ind3
TilatieteT
Tilatietod
Tilatigtcd
Tilatietad 0
- Tilatigto11
Tilatigtol2
- Tilatigtod 3
- Tilatintot4
Tilatisto1 &
TilatigtolE

Hi_KE 1

‘H1_K52

HZ_KE 1

HZ_KE2

Chjmuss
Chjasa

: ChjausT

Ohjmusd
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6.2 PLC
Kéytettiessa valmista PLC konfiguraatio itse PLC ohjelmaan ei tarvitse tehd3 muu-
toksia. Exportattaessa RTULIS00 konfiguraatiota MULTIPROGin saa PLC konfigu-
raatio uudet muuttujat. Mikali kaikki sujuu ongelmitta, voidaan PLC konfiguraatio tal-
lentaa uutta projekiia varten. Valilld exportin yhteydessd PLC ohjelma havittaa
prosessori tyypin, mik3d on aikaisemmin maaritetty jolloin, t3ma prosessori tyyppi tules
lisata takaisin. Kuva 16 mukainen prosessor tulisi toimia tassa.

VaiL Mg X

Name Plo/Processor lPdtlibmun | Sm.lrrl'rl

PLC Tyoe:
1FC_40 £

SHIE_40

FPC_A0

[Con 1 cancd | 2y || Hee |
Kuva 18. Prosessorin tyypin vaihto.
Exporiin yhieydessa saattaa myds havitd muutama globaali muuttuja, jotka tulee li-
53t3 takaisin, jotta PLC konfiguraatio toimisi. PLC esimerkki Idytyy aikaisemmin ilmoi-

tetusta paikasta.
- [VNLTIBAL [#rm s moy ot e sl wwrebin, mg e VAR 168 0o ujin
a1 LT E]
| AL
— IEEAAL ettt
CTIRT] O O Onaln
—] [aian O O OEEE
— et i A n il il Rl
a1
R
£
= e - B OHIBTHHIH
T [FRaE
I a1 <] T O OO TRTETE
= |y |2 o
H— &
N =l ]
= |meaa =3 IC—1] T
= |mm) 500 [ Ol arg
L] =] | [ [ flin
= LN Eo ki
[T Bl e
I [N = TR T T
Frstoird 3 Bl R O g
T ] =0 I T
7| ran £l | O aargralg
WEELE] Lal 1] Hrgrgrgrg
3 <ra Ll R
R B iz
I ) 5 Tatd T T
R £ e iRl =ii=ii=
: Ha_oeT | = e O glooglio
= e 0 B TR w I RN =
B o) Lzl | et D L
E G L) R
2wy | = o
b & T s u
I Y ) El LI | n
= _Jndran Lal | u | H
T [ ) = R 0 0
[FA_TibeE_ | O O
I_|m_vioe) ]
[
r ﬁl exe
& |+ S50 = Il SN ERaREn N RAn
G0 | 5 L] O grororgig
_iTaEa Exd | uliniinii=iiniin
= |rii_sos | E) B2 T ki
O T T S val e T s O TETETETE T

7. Elinkaari

Kunnossapidon rajapinta kulkee HitachiABE'n RTUS20 RJ-45 liittimilld ja syottojannit-
teen liittimelld Cinian modeemille. Rajapinta vaihteenimmityskaapilla kulkee RTUS20
riviliittimilld. Kunnossapitoon takuuajan piiriin kuuluu mahdolliset korjausivaintotyot
komponenteille. RTU eivat vaadi kunnossapitoa, vaan vaihdetaan tarvittagssa, mi-
kali vikaa esiintyy. Vikaa on esiintynyt RTUS20ADD moduuleissa, muftta tissa ratkai-
sussa kyseisia moduuleja ei kaytetd, joten kunnossapitoa ei pitisi juuri ilmentyd.
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Intelligent separate transformer-based adjustment instructions

1. Erotusmuuntajavalinta

Tama dokumentti on kiroitettu, silld perusteella, ettd henkilit, jotka tulevat tekem3in
vaihteenl@mmityksid osaisivat kayitad dokumentissa mainittuja ohjelmia. Dokumentti
on yleisohjeistava. Dokumentissa esitetyt kuvat, tiedostot yms. 1Gytyvat seuraavasta
kohteesta. Liitteet ja dokumentit [GyTtyvat:

2. Ratkaisu

Erotusmuuntajavalintaan perustuvassa ratkaisussa olemassa olevaan lAmmitysmuun-
tajakeskukseen, sekd keskukseen kytkettyihin erctusmuuntajiin asennetaan RTUL
Mik3li Iammitysmuuntajassa, sekd erotusmuuntajissa on edellisen valmistajan kom-
ponentteja, koskien vaihteenlEmmitysta ndma tullaan purkamaan pois. TallA toteutuk-
sella saadaan tuotua erotusmuuntajaratkaisulle kaukokayttomahdollisuus intemetin
valitykselld vhdestd keskitetystd paikasta MicroSCADACla.

Tassad ratkaisussa voidaan ohjata jokaiselta erotusmuuntajalta yhtd vaihdetia kemal-
laan tai rvhmana kaikkia vaihteita, jotka on kytketty [ammitysmuuntajakeskukseen.
Yhdelle viylalle voidaan littda 6 kpl erotusmuuntajia jotka sisalidvat RTU:uita. Yh-
delle [Ammitysmuuntajalle voidaan maksimissaan kytked 3 vayl3a el 18 kpl erotus-
muuntajia. LAmmitysmuuntajalla sijaitseva RTU toimii padlogikkana ja ohjaa vaylien
RTU uita. Tassa ratkaisussa keskitytadn yhden vaylan ratkaisuun, mutta dokumenitia
voi soveltaa useamman vaylan ratkaisuun.

3. Toteuttaminen

Toteuttaminen tapahtuu muutostydng, jolloin olemassa olevaan lAmmitysmuuntaja-
keskukseen sekd keskuksen ohjaamat erctusmuuntajat varustetaan RTUS20 moduu-
leilla, sekd lEAmmitysmuuntajakeskukseen RTU:n lisdksi asennetaan Cinian modeemi,
mikd mahdollistaa kommunikoinnin MicroSCADAN kanssa.

Yalmiita RTU ja PLC konfigurointeja ratkaisulle 1&ytyy mm. limalan ja Kotka-Hovin-
saari projekieista. Kyseisia konfigurointeja voidaan k3yttaa tulevissa erotusmuuntaja
pohjaisissa projekieissa pohjana. MicroSCADA A on valmiita kuvia, dialogeja ja
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eventteja, mitd on aikaisempien projektien pohjalta tehty ja voidaan uudelleen kaytiaa
tulevissa projekieissa.

RTU:uihin asennetaan konfiguraatiot ja valmistellaan valmiiksi paketeiksi ennen lop-
puasiakkaalle 1ahettamista varten. Asiakas hoitaa RTU pakettien asentamisen ja joh-
dottamisen.

3.1. Erotusmuuntajakotelo

Erotusmuuntajalle asennetaan erillinen kotelo, jonka sisdan RTU:t asennetaan riviliitti-
mien kanssa. Tarkempi kuvaus kotelosta 16ytyy aiemmin ilmoitetusta kohteesta.

Kuva 1. Erotusmuuntajalle sijoitettu kotelo.

3.2 RTU520

Toteutuksessa kaytettavat RTU520:t
Yhta Iammitysmuuntajakeskusta kohden.

 520PSDO1
e 520CMDO1
« 520BIDO1

* 520ADDO02
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Yhtd erotusmuuntajaa kohden
+ 520PSDO1
* 520AIDO1
* 520BIDO1
* 520BODO1

* 520ADDO03

3 |
|
b | 1
- |
,
[~ 2 ok |

 HERUE N\ R

{

[T—
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Kuva 4. Erofusmuuntajan sisdlle asennettavat RTU® kyseisessd jarfjestyksyssa.
— O WD W P
/3 [ T W I Wy iy Wiy '
N JilglE |
oo 00
D T L
B‘ F11X1 1X7 ]
— i1 E PLC3 PLCZ PLCH
630A E !
PE 1320
_J1x8 1x12l< | h= %
Kuva 5. LM asennettavat RTU:t ja Cinian modeemi. Modeemi asennetaan vihrealle alueelle ja sini-
selle alueslle RTU:t. Paikat voivat vaihdella projekieitain.
33 Yhteys
Yhteys lAmmitysmuuntajakeskukseita MicroSCADA: e tapahtuu Cinian modeemilla.
Kaytissd olevia modeemeja ovat 3G ja 4G modeemit. Tulivissa projekteissa tullaan
kdyttamaam 4G modeemeja. RTUS20 yhdistetadn modeemiin RJ-45 litimell. Yh-
teys [Ammitysmuuntajakeskukselta enctusmuuntaja tapahtuu seuraavasti.
520ADD02 moduulita BEmmitysmuuntajakeskukselta kiyttden RS-485 vayla kulkee
yliiannitesuojan kautta erotusmuuntajakuskukselle sijaitsevaan 520A00D03.
RTU:uiden valinen yhteys voidaan toteuttaa myds kuidulla, jolloin yiijannitesucjaa ei
tarvita.
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ey
"

ji

Kuwa B. Periaate yhden LM ja EM vilisestd kytkennasta

4, Vaihteiden ohjaus

Yaihteiden ohjausta voidaan suontettaa MicroSCADAIta. Erotusmuuntajat hotavat
automaattisesti lammityksen chjausta, mutta MicreSCADAIta voidaan ohjata jokaisen
vaihteenldmmitystad yksittdin k3yitdmallad KASI tilaa ohjaus dialogilta. Erotusmuuntaja
tulkitsee Emmityksen tarvetta lampdtila anturilla, jotka on asennettu raiteisiin. Jos
|@mpdtila laskee =+5 *C erotusmuuntaja kytkee [Ammityksen padlle ja l@mmittda vaih-
detta +10 *C, jonka jdlkeen erotusmuuntaja kytkeytyy pois paalta ja antaa vaihteen
|@mpdtilan laskea +6 *C, joilloin lammitys kytkeytyy taas padlle. Teholammityksen voi
ohjata paille manuaalisesti tarvittaessa, teholammityksen ohjaus on pulssimainen, jo-
ten tehotilan padlle laitettua tehotila poistuu automaattisesti 2h paasta. Teholammitys
[ammittaa vaihteen +32°C ja l@mmitys tdman arvon saavuttaessa ja kytkeytyy takaisin
paidlle vaihteen lampdtilan tullessa +22°C.

Mikal termostaatti havaitsee ulkolampdtilan olevan yli =+5°C lammitys el kytkeydy
paille.

Alla olevissa kuvissa on kiytetty kahta erilaista dialogia. Kuvassa 6 olevaa dialogia
on kaytetty vanhemmissa erotusmuuntaja projekteissa, mutta ei ole enda kaytissa.
Taman sijaan dialogia mikad nakyy kuvissa 7 ja 8 kaytetian nykyisissa ja tulevissa
projekteissa.

Lis33 esimerkkejd toiminnoista I6ytyy Kouvolan (KV) ja Helsingin vifuaalikoneslta. Ai-
kaisemmin ilmoitetusta paikasta IGytyy lisda dokumentteja.
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B 7 Vaikteenlsmmitys — oy

Lare: Kta-LM1 (LMN: KETA_LPYL1:F)
Tila: M Mormaali lammitys padlla

Lammitys ————— — Tehosteltu ——
’7 Padlle Paalle | ‘

Poistu

Kuwva 7. Yhden lammitysmuuntajan ohjaus dialogi 1. (Vanha ei endén kayttssi)

W Limminymrsg s R LR
Thlmll,‘l“l.qc |

Mes LMW1

PFannshyme  MIRMI

ER-A 143 EM-YI95 Em-wray Eb-ia8 ERtAh1
s HDELE Dhgec MORMI Oy BORAI Ohsx  ROERE Dhse  HOEME

Sulaon besarrad Sdaka lemrost Sulakw b mrresd ek u lacvarrad § uldon e
Hisnteguingy s H ke Lnerat [ [ M Limtrwad Mimrtaany B
Witashdevita RLL L L] Vrlslahdarakn Wetaldhdenka Witalahdanica

Foedshiod T o vl Eantutind K] sived Fumiakiwi 101 8 vedd Fodgionl 001 o sl Epeimhicd ) o wds

T e vehdefaea b Tirmtasucy vahdaltans et sehcefrea
Wiy L] Wl Wby Wl

LT Ahals At Hnwa i

ER-EA
Dhse  HOEAE

Sulson beuarrad
Hianizgimg sl
talahvia

Fonashicol T & weds
Terdanms vehdafass
Wik

Llrvia

Kuva 8. Usean erctusmuuntajan chjaus dialogi 2.
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B Lmnkysmawtygs M L1 - -
Thmbara ﬂhl-lxl|
Mzs LMW1
Paiuiipres ol P el il
b | Chisar: MORMI _l E L ()
Waihenk chisnes chpur Limpehilan acohmmva:
avres [oem o[ orn] o] | [ B gAY
EREWTAE  Chjsy MORMI | | | L wlﬁ H i B .g,t
EMRVTAT | Ot MIRMI | | [ A R
wvets o wona | o] o] o [ B, PeEE T
e e e R - o
EMFVTSI | Chisss: MORSI | 1000 | | | L :“m """"::'c' E:.LT
Focta
Kuva 9. Usean erotusmuuntajan dialogi 2.
5. MicroSCADA
Erotusmuuntajavalinnalle on tehty MicroSCADA:lle valmiita subdrawingeja, dialogeja,
eventigjd ja post-processeja, joita voidaan hyddyntad projekiin toteutuksessa. Kaikki
kaytetyt tiedostot 1Gytyvat kootionu aiemmin iimoitetusta kohteesta ja kaytdssa olevia
ratkaisuja koskien erotusmuuntajavalintaa voi kayda katsomassa Kouvolasta (KY:sta)
tai Helsingin virtuaalikoneelta.
5.1, Subdrawing
Kyseistd subdrawingia kiytetidn tssa ratkaisussa molemmissa dialogeissa. Kysei-
nen subdrawing léytyy Kouvolasta (KV:sta) ja Helsingin virluaalikoneelta. Kuvan nimi
on VL_TYPEB17.sd
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Kuwa 10. Erotusmuuntaja subdrawing.
Kuva 11. Erctusmuuntaja subdrawing tekstit siimettyna sivuun selkeyden vuoksi.
5.2 Dialogit
Kaytettyjd dialogeja on 2 kpl, jotka I6ytywat 16ytyy Kouvolasta (KV:sta) ja Helsingin vir-
tuaalikoneelta. Kuvan nimi on VL_TYPEB17 .sd
Dialogit 1Gytywat nimelld:
« VL_TYPEIT VSO
+« LM_RTU_NOWS_1CURNVSO
Alemmin kiytetyssa dialogissa kuva 6. on kaytetty VL_TYPE17 VS0. Tata dialo-
gia on kaytetty, kun asiakkaalle on alettu toimittamaan erctusmuuntajaratkaisuja,
mutta nykyisin kdytetdan LM_RTU_NOWS_1CURNSO kuva 7 ja 8. Kyseinen dia-
logi on kehitetty helpottamaan operaattorin toimintaa MicroSCADAIta tuomalla
enemman informaatio erofusmuuntajien toiminnasta.
metropolia.fi/en Metropolla
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YL_TYPER7.0E0 2Ms02-281511
LM_ATU_KOwWS_1CUR NSO 20790215 1455
Kuva 12. Erotusmuuntajavalinnan dialogit KV ssa

Eventit ja Post-Processing

Seuraavia eventiejd ja post-processeja kdytetdan ja ne Gytywat Kouvolasta (K sta)
ja Helsingin virtuaalikoneelta. Tarkempaa kayitdd niistd voi kdyda katsomassa
(EN:sta) tai Helsingin virtuaalikoneelta. Alla mainitut tiedostot 1Gytyvat aiemmin maini-
tusta kohteesta.

Kaytetyt eventit kuva 4.
= _LM_B17_ALKUOHJAUS
« _LM_B17_TILATIETO
= _LM_B17_TILATIETO_VMNADA
« _LM_B17_VIIMEINEN_OHJAUS

Kaytetyt post-prosessit kuva 4.
«  _WAIHTEENLAMMITYS
+ _WAIHTEENLAMMITYS_OHJAUS

Kaytetyt eventit kuva 5.
¢ LM _SUMMAHALYTYS_LM1
« LM _HALYTYSKASITTELY

Kaytetyt post-prosessit kuva 5.
o _OHJAUKSEN_TILA
« OHJAUKSEN_OHJALS 2

RTU ja PLC konfigurointi

RTU:n konfiguraiminen tapahtuu RTURIS00 ohjelmalla, josta uusin versio tAlla het-
kelld, on 12.6.2 (kyseinen ohjelma on maksullinen/ABB)

metropolia.fi/en

ﬂ7 Metropolia

University of Applied Sciences



Appendix 2
10 (18)

6. RTU ja PLC konfigurointi

RTU:n konfiguroiminen tapahtuu RTLRIS00 ohjelmalla, josta uusin versio talla het-
keld, on 12.6.2 (kyseinen ohjelma on maksullinen/ABB)

PLC:n konfigurointi tapahtuu MULTIPROG ohjelmalla, josta uusin versio talla hetkella,
on 5.51. Tama on maksullinen ohjelma, joka vaatii lisenssin kaikkien toimintojen hyo-
dyntdmistd varten. Ladattaessa chjelma 30 pdivan kokeilu versio aktivoituu, joka sallii
pienten muutostekemisen chjelmalla, kuten FED ohjelmoinnin ja muuttujien tekemi-
sen. Kokeilu version umpeuduttua PLC konfigurointeja on mahdollista katsoa, mutta
el muckata. Lisenssi fulee ostaa, jotta PLC: konfigurcintia voidaan tehda kokeilu ver-
sion jalkesn.

FPLC konfigurointien tekemiseen on mahdollista kayitad myds MULTIPROG wi
211283 versiota, mutta kyseinen versio MULTIPROG:ista toimii vain Windows 7

kiyttdjariestelmissa.

Maolemmat ohjelmat voi ladats S

¢ o p - @
ABB ey A s * 3
'8 L = -

Kuva 13. Ohjelman lataus.
6.1. RTU
Kaytettiessa vanhaa RTU konfiguraatiota on muckattava excel tiedostoa (1Gytyy ai-

kaisemmin mainitusta kohteesta) ennen, kuin se siirret3an RTULIS00. Seuraavat koh-
dat on muckattava excelissd. Nama maaraytyvat projektikohtaisesti.

metropolia.fi/en ﬂrMetropolia

University of Applied Sciences



Appendix 2
11 (18)

=
=
o
=
=
=
&
=

Kuva 15. Kuvassa nakyy RTU konfiguraatioon kaytetidva excel pohja.

B FTusisil
Fie Edi Wiew Fropct Edrs ‘Window Hep
ODFEH T = Echract prajuct fram configuntion fia.. ® 2
Ll LT [ Escdd gt [}
Earel Evpedit.
R oot Famiwone o
£ Histwaric Tree|

£ 1= ATUIS20: VAl W MLLTIFADG 2 Export.- (F o ]
L i Ling T134 E1 Opan MLTERAG 2

R Cariral Sys WLTIPAOG 5 Export *

511t M5, DTS buskch fike U= b
- —

SCD It
ADACD Export -
Ol v BT L wizard

Lareissge
Cptizm..

Estract Vimw Buildar wroricipacs from package fin

Kuva 16. Uuden excelin impaortti.
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Kun uusi excell on ajetiu sisddn vanhaan RTU konfiguraation pdivithyvat uudet pistest
ja asemat. Nyt voidaan tehdd muutokset RTU:n Hardware addresseihin, vaihtaa IP-

YRS FL AT I T L kY
e MR . ERAR

Kuva 17. Uuden excelin polun maaritys.

osoite ja vaihtaa MULTIPROG versio 5.

Project Settings

InpiSize Projact | Intialize Signal Trea | Initialzs CSV Irtefans

Department: b

Proiect number: _

Build date: |1.32ma

Comment: P

Supportad Mukiprog version:
Muk 2
Maxmum number of charactsrs for

Takethe character etrng for object |0 within the

character:
Matimum length of the unique chject 10

carfiguration fie from process deta name beginning =t

Ifl'luli:rr.\g 5 "I

32

[W The etnng forthe obiect ID wihin the corfiguratan fle may not be unambiguous,
fyoutoke t az o part from the obisct 10 within the project.
Mak= the =tnng within the configuration fle unambiguois, f a sting already eret

Ok

| Cancel I

Apph

Kuva 18. Projekiin tiedot mitka tulee vaihtaa.
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e MitwsorsT s
=50 ATUIS2: Vail b2
&M, Line T4 E1

Kuva 19. IF:n vaihto.
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T Possr suppdy desice: 520PE00
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Kuva 20. RTUtil vaihteet
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Kuva 18 ndkyy 6 kpl vaihteita. N3ille vaihteille tulee vaihtaa nimet vastaamaan projek-

tin vaihteita.
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Tassd ratkaisussa kdytetddn valmiita excel pohjia, joista 1Gytyy 3 kpl. Vaihteiden maa-
rasta rilppuu, kuinka montaa excelid kdytetadn RTU konfiguraation alustamisesn. Mi-
kil vaihteita on 1-6 kpl eli yhden vaylan verran kdytetdan ensimmaistd excela eli ns.
paa excelid. Jos vaihteita on 7-12 K3ytetidn pad excelid ja yhi3d all excelid (ali-exceliin
tulevat ensimmaisen 6 vaihteen jalkeiset vaihtest). Jos vaihteita on 13-18 kKaytetian
yhtd p3a excelid ja kahta ali excelid, jotta saadaan tarvittava maard muuttujia.

Mikah vaihteita on vahemman kuin & kpl lAmmitysmuuntajakeskusta kohden excelistd
tulee poistaa ylimaardiset kohdat. Poistaminen tapahtuu isoimmasta numerosia alas-
pain.

FProsessipisteet on maaritetty seuraavasti exceliin. 1 on varatiu lAmmitysmuuntajakes-

kuksella sijaitsevalle RTU:lle jJa 2-7 on tarkoitettu erctusmuuntajakeskuksille oleville
RTUlle.

=| COFExpoet lng 19.2.2020 £ 5 Test Document 1B
_. Wss_LM4 bak 1922020 B.5 BAK Fil= Gk KB
_. Wss_LMA.rtu 1922020 B.5 HTL File Gk KB
_. WSS LAY PLC red 1922020 B.5 ARCL File 1649 KB
@I Wiss_ L& PLE xlsx 192 2020 8.5 Pdicrosoft Excel W... 75 KB
=] Msz_LMA_PLE-Import Jog 19.2.2020 £.5 Tet Document 119 KB
_. WSS LAY SUBT.red 1922020 B.5 ARCL File b KB
@ Wlss_ LI SUIB T lsx 192 2020 8.5 Pdicrosoft Excel W SR KB
_. hss_LK4_SUBT-Import.log 1922020 8.5 Test Documert 10 KB
_. MSE LAY SUBZ . red 1922020 B.3 RCL File &l kB
@ Wlss_ LW SUIB 2 lsx 192 2020 8.5 Pdicrosoft Excel W 53 KB
_. M:s-_LMd_SUE-EJmPanIDE 1922020 B.5 lest Document b KB

Kuva 14. Excel tiedostot RTU konfigurointia varten.

Kuva 15 nakyvat AMI, SCI ja SCO ovat

AMI = Analog input, SCI = Binary input, SCO = Binary output

metropolia.fi/en ﬂfMetropolia

University of Applied Sciences



B FTUISD - Wi LI it - HisdwsTree]
P Fle Edit Misw Pupet bdn Wides  Help

Dkl f =mmr T aFidTadBoalds®

N
Ih HardwareTran
= Elf ATUSEN: WES_LMY_PLS
= [ O ral e nted
=5 O ral WisnRT
o3 T U0 s sy [B1.R1AT) FLE
o Pawer supply deace: AZ0PS001
B-§ CMLBD deaci: SOCKMDN
B E1:Line TiM: E1
£+ PLC Fanction: PLD
B PLEC Tamk: OHU
i WHRE: D kes 1
g UG device 10 BOBIDHA [51]
a3 18 D s seminly [B11.A2 AT) 751
a1 0 U s pmemishy [B1 B3 AT] W70
a1 D A serminy [B1. R4 AT] W4T
" ﬂ;l-fungw.:[m RE AT WT4R

U0 fom wuememy [E11 BT AT] ¥TE3
o P gupply tdessa: SIOPS00
T CMLAD dawce: EXADD]
N U dedoe 1 EROBIDE [29]
Bl 01 B RTEP
B i 32 5F _WTSPR
B opur 03 BF - KTERE
B ok 03: 5P MITSPM
B lnpc 35 R - WMTSPE
B et 04: 5P - WTSPH
& lnpit O7: R - WITSPIT
8 Ioput 33: 5P - MTSPR
B It 33 A - WMTSPE
B leput 10 5F1 - MTSPIH)
B VD ke 2 SRIBO00 (1 poka) [52)
B Qutpn 01 500 MYEA
B Qutpn 02 ECO - MPECOR
B Cutpn 03 500 MYSROE
=W D derdce 3 SHOALHA ROEDT [S4]
B et 01: AN - WA
B2 e 07 AN WTAME
& irput 03: AN - WM
B0 I 04: AN WAL

:®

Kuva 21. Yhden vaihteen sisaltd.
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Topa: 140 dasarably - [ ol 10 Aty

M [V7E

Kuvassa 19 nakyy yvhden vaihteen sisdltd, nakyma on kaikissa vaihteissa identtinen.

Tassd voidaan kayttaa valmita RTU projekti pohjia, joissa tarvitsee tehda, kuin aikai-
semmin mainitut muutokset. Excel mallipohjat ldytyvat aikaisemmin ilmoitetusta pai-

kasta.

Kun RTUtIS00 on tehty tarvittavat muutokset, voidaan ohjelma siirtda MULTIPROG

5.51 ohjelmaan.

6.2. PLC
Kaytettaessa valmista PLC konfiguraatio itse PLC ohjelmaan ei tarvitse t2hda muu-
toksia. Exportatiaessa RTULIS00 konfiguraatiota MULTIPROGIn saa PLC
metropolia.fi/en WMGtI’OpOlIa
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konfiguraatio uudet muuthujat. Mikali kaikki sujuu ongelmitta, voidaan PLC konfiguraa-
tio tallentaa uutta projektia varten. Valilla exportin yhiteydessd PLC chjelma havittda
prosesson tyypin, mika on aikaisemmin maaritetty jolloin, t3ma prosessor tyyppi tulee
lisdtd takaisin. Kuva 20 mukainen prosesson tulisi toimia tissd tama loytyy Tass ta-
pauksessa SHO4_40 puun properties alta. Mikdli globaalit muuttujat puuttuvat ne voi
kdyda kopiomassa vanhasta projektista.

PLC esimerkki ldytyy aikaisemmin ilmoitetusta paikasta. Tassa mallina on kdyitetty
Mss_ LM1 PLC.

"ValLME *

Name Fc/Processor ]Mril:lulr.: I San.lritrl

PLC Tyme:

IPC_40 w

=LA
SR L 40

SHOA_40
FPC_a0

Cod | domy || b

Kuva 22.

Tassd ratkaisussa ei ole kaytdssd s33asemaa joten, tulee foimia seuraavasti PLC
ohjelmaa kayiettdessd. Mikdli si3asemaa eiole, on l@mpdtilan alkuanvot PLC projek
filla aseteltu niin, ettd bitti WSHeatOn:BOOL tulee p3dlle. Lohko [3mmitt3a tal

[3in normaalilammalld aina oletuksena, mikali ohjaus on AUTO tilassa.

Lisaa ohjeita PLC ohjelman k3dytddn 1Gvtyy Lammitys_3 lohkon kuvauksesta tama
dokumentt Iytyy aikaisemmin ilmoitetusta paikasta.
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Kuva 23. Lisattavia globaaleja muuttujia.
c = _EL'_. esm T e
- Ksrores
LI
3
»
Kuva 24. Lisattavia globaaleja muuttujia.
metropolia.fi/en MEtI’OpOl Ia

University of Applied Sciences



ey

o
!
=]
-]
=
=
=
=
-
=
=
-
o

Appendix 2
18 (18)

Kuva 15. Kuvassa nakyy RTU konfiguraatioon kaytettdva excel pohja.
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Windaw  Help
Extract projuct fram configurtian fis...
Eecd Irvgo...
Esodl Expeit. b
Excd Hirdwase Espost,
MLLTIFADG 2 Egaiet -
Cpan MULTBRAG 2

PRD
Hur M5 DO batch filke

SCI et
IDACD Expork..
D rasl BT wzard
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Extruct View Buildar workapace from packaga fis

Kuva 16. Uuden excelin importti.
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Weather station implementation on separate transformer instructions

1. Sddasemavalinta

Tama dokumentti on kifoitettu, silld perusteella, ettd henkildt, jotka tulevat tekem3ian
vaihteenlammityksid osaisivat kdytt3a dokumentissa mainittuja ohjelmia. Dokumentti
on yleisohjeistava. Dokumentissa esitetyt kuvat, tiedostot yms. 1Gytyvat seuraavasta
kohteesta. Liitteset ja dokumentit 1Gytyvat:

2. Ratkaisu

Sadasemaanvalintaan perustuvassa ratkaisussa olemassa olevaan erctusmuuntaja
ratkaisuun lis3t3an erillinen s33asema. S33asema tuo imankosteus-, vesisade- ja
tuulennopeusanturit, jolloin erotusmuuntaja saadaan s3atelemadn vaihteita tehok-
kaammin, kuin pelkin kiskoihin asennetun [@mpdtila anturin perusteella. Kyseisessi
ratkaisussa yhdelle vaylalle voidaan litta3 6 kpl erotusmuuntajia jotka sisaltavat
RTU:uita. Yhdelle [dmmitysmuuntajalle voidaan maksimissaan kytkead 2 vaylaa eli 18
kpl erotusmuuntajia. LAmmitysmuuntajalla sijaitseva RTU toimii padlogiikkana ja oh-
jaa vaylien RTU:uita. Nykyinen sddasemaratkaisu on kdytissa limalan ratapihalla,
jossa yksi s33asema ohjaa 6 lAmmitysmuuntajakeskusta ja keskukset ohjaavat yh-
teensa 55 vaihdetia.

3. Toteutus

Toteutus tapahtuu muutostyond olemassa olevalle alueelle, missa erotusmuuntajarat-
kaisu on toteutettu tal aiotaan toteuttaa. TAlA hetkelld limalan ratapihalla on kaytissa
yksi sddasema, jonka kerddma sad informaatio jaetaan 6 LM keskukselle. S53asema
on Vaisala Road Weather Station RWS200, joka on sijoitettu s3hkdpaikeskuksen kKa-
ton tuntumaan. S33asema on asennettava kohtaan missd se saa parhaiten mitattua
ymparistdd eli mahdollisimman avoin paikka radan yhteydessa.

i RTU520

RTUt ovat samat mitd kaytet3an erotusmuuntajaratkaisussa eli

¥htd [Emmitysmuuntajakeskusta kohden.
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e 520PSDO01
* 520CMDO1
* 520BIDO1

* 520ADD02

—
Kuva 1. Lammitysmuuntajan RTU:t

Yhta erotusmuuntajaa kohden
* 520PSDO1
* 520AIDO1
« 520BIDO1
+ 520BODO1
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* 520ADDO03

¢ Kuva 2. Erotusmuuntajan RTU:t

3.2. Sadasema

Saaasemana on kaytetty llmalan ratapihalla Vaisalan Road Weather Station RWS200
tata voidaan kayttaa tulevissakin projekieissa, joihin lisdtaan sd3asema.

RWS200 kuuluu:
e RWS200 Vaisala road weather station
e HMP155E Humidity and temperature sensor
e PWD22 Visibility and present weather detector
e WMT700 Wind speed and direction sensor (ultrasonic)
e BOX722 Weather station enclosure with slim backplate
metropolia.fi/en MMQU’ODO'IH
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Kuva 3. Sadasema asennettuna sahkopaakeskuksen kylkeen.
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3:3; Yhteys
Saaasema lahettaa kerdamansa informaation MicroSCADA:lle WR21 Cullular Rou-

terin kautta kayttaen GSM verkkoa. Informaatio kulkeutuu GSM verkon kautta paa lo-
giikalleflogiikoille Cinian modeemin kautia.

¢ INTERNET

L T <y ¥

| Servei 2
‘w LA n e sion el 04
4 8 !; .
| P TP T T
V833 Va4 V8315 V635 \
|
s | ——
T TP
V&2 V& V837
o
V632
Sasasems

Ve Ve

Kuva 4. Sadaasema EM toteutuksessa.

4. Vaihteiden ohjaus

Vaihteiden ohjausta voidaan suorittaa MicroSCADA:Ita. Erotusmuuntajat hoitavat saa-
aseman avustuksella automaattisesti lAmmitysta, mutta MicroSCADA Ita voidaan
kumminkin ohjata jokaista vaihdetta yksittain tai kaikkia vaihteita samanaikaisesti,
jotka ovat kytketty samaan Iammitysmuuntajaan tai voidaan ohjata kaikkia lammitys-
muuntajia yhtaaikaisesti.

Nykyisen ohjelman toiminta periaate:

- Teholammitys, kun ulkoldampétila on 0°C ja sataa
- Normaalilammitys, kun ulkolampétila on +1°C ja ei sada

metropolia.fi/en ﬂrMetropolia

University of Applied Sciences



Appendix 3
6 (19)

- Normaalildmmitys, kun ulkoldmpdtila on +3°C ja sataa

Mormaalilammitykselld vaihteiden [Ammitysvali on +6.._+10°C. Vaihteenl@mmitys pyr-
kii pitamaan keskildmpdtilan +8°C tuntumassa. Automaattil@mmitys IBmmittds vaih-
teen +10°C ja kytkeytyy pois, kunnes lampdtila on laskenut +6°C, jolloin Iammitys pa-
|laa taas paille. Ohjelma [Ammittda niin kauan kuin normaalildmmityksen ehdot ovat
voimassa.

Teholammitykselld vaihteiden [Ammitysval on +22.__+32°C. Vaihteenlammitys pyrkii
pitdmadn keskilampdtilan +30°C tuntumassa. Automaattilimmitys I3mmittds vaihteen
+32°C ja kytkeytyy pois, kunnes lmpdtila on laskenut +22°C, jolloin Iammitys palaa
taas paalle. Ohjelma lammitt3a niin kauan kuin teholdmmityksen ajastin on paalla.
Ajastin on asetetiu 2h kerrallaan.

| = (we.Em
Kuva 5. ESS0sta otettu kuva, jossa on sddasema.

Kuvassa 5 ndkyy nykyinen vaihteenldmmityskuva ESS0:sta. Kuvassa sddaseman
kerdamat tiedot nakyvat ILR UPS-2 kontin laatikossa. Kuvassa nakyvat kaikki LMt
mitkd ovat litetty ESSCn. Kyseizelld hetkelld kaikki LM:t ovat automaatti chjaukselle.
Ainola-Purola eivat ole s33aseman piirissa. Tarkempaa toteutusta ja toimintaa voi
kdyda katsomassa ESS0:sta tai Helsingin virtuaalikoneelta.
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Kuva 6. Dialogi mitd kaytetain sadasema toteutuksessa.
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Kuva 7. Dialogi mita kaytetidn s3dasema toteutuksessa.
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Kuvassa 6 ndkyy mika ohjaus on assetetiu k3yttdon ja mika nykyisen saan tila on ja
minkalainen lammitystanve vaihteilla on. Kuvassa 7 nakyy ohjausmahdollisuudet vaih-
teille, sekd sddaseman poiskytkenta mahdollisuus tarvittaessa. Jokaiselle vaihteella
mitataan molempien kielien [@mpdtila erikseen ja molempia Idmmitetian erikseen ai-
kaisemman chjelman kuvauksen perusteella.

5 MicroSCADA

Sadasemavalinnassa on tehty MicroSCADA e valmiita subdrawingeja, dialogeja,
eventtejd ja post-processeja, joita voidaan kayttad tassa ratkaisussa. Kaytetyt tie-
dosto 10ytyvat koottonu aiemmin imoitetusta paikasta ja kdytdssa olevaa ratkaisua
vl kdyda katsomassa ESS0:sta tai Helsingin virtluaalikoneeslta. Kyseisten eventtien
ja post-processien maarittdmistd voi kdyd3 katsomasta limalan ratapihalta = lir
E350:55a tai Helsingin virtluaalikoneslla.

5.1. Subdrawing

Tata kyseistd subdrawingia kdytetdan t3lla hetkelld s33asemaratkaisussa. Tama
subdrawing 6ytyy ESS0:sta, Helsingin vituaalikoneslta ja aiemmin imeitetusta pai-
kasta. Kuvan nimi on LM ELEMENT sd.

. LhA ELEMENT.SD 5.8.2020 15:06

Kuva 8. Subdrawing ES50:sea

C)Eihalytyksia
#—=# Kohteessa hilytyksia
" )Eivaroiwksia

Kohteessa varoituksia

Kuva 9. Subdrawing sd8aseman ratkaisussa.
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5.2, Dialogit

Tassd on kiytetty dialogi, joka IGytyy ESS0:sta, Helsingin virtuaalikoneelia ja aiem-
min iimoitetusta paikasta.

Dialogi IGytyy nimell3:
« LM_RTUNSO

Kuvat 6 ja 7 ovat kaytetysta dialogista.

53 Eventit ja Post-Processing

Seuraavia eventiejd ja post-prosesssja kdytetdan ja ne 1&ytyvat ESS0:sta, Helsingin
virtuaalikoneelta ja aiemmin imoitetusta paikasta. Tarkempaa k3ytioa eventeille ja
post-processeille kannattaa kdyda katsomasta ESS0:sta tal Helsingin virtuaaliko-
neelfta.

Kyseisid evetigjd kiytetaan [Ammitysmuuntajilla.

+ M _SUMMAHALYTYS
_LM_VIMEISIN_OHJAUS
«  _|M_HALYTYSKASITTELY
LM_ALKUOHJAUKSET
BGU_BIZDB
BGU_BIZDB_REV

Kyseisid post-processeja kaytetadn lAmmitysmuuntajilla.

« _OHJAUKSEN_TILA

» _OHJAUKSEN_OHJAUS_2
» _KYTKIMEN_TILA

« _OHJAUKSEN_TILA

Tata eventtia k3ytetian sidasemalla.
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+ [LR_LPWS1_SADETIETO

Kyselsid post-prosesseja kaytetian sdiasemalla.

« _VAISALA_MES14_4
« _VAISALA_MES14_16
» _VAISALA_MES14_23
« _VAISALA_MES14_90
» _VAISALA_MES14_91

. RTU ja PLC konfigurointi

RTU:n konfiguroiminen tapahtuu RTLUIS00 ohjelmalla, josta uusin versio talla het-
kelld, on 12.6.2 (kyseinen ohjelma on maksullinen/ABB)

PLC:n konfigurointi tapahtuu MULTIPROG ohjelmalla, josta uusin versio talla hetkelld,
on 5.51. Tama on maksullinen ohjelma, joka vaatil lisenssin kaikkien toimintajen hya-
dyntamistd varten. Ladattaessa ohjelma 30 paivan kokeilu versio aktivoituu, joka sallii
pienten muutostekemisen ohjelmalla, kuten FBD ohjelmeinnin ja muuttujien tekemi-
sen. Kokeilu version umpeuduttua PLC konfigurointeja on mahdollista katsoa, mutta
el muokata. Lisenssi tulee ostaa, jotta PLC: kKonfigurcintia voidaan tehd3 kokeilu ver-
sion j@lkeen.

PLC konfigurointien tekemiseen on mahdollista kdyitad myds MULTIPROG wt
2.11.283 versiota, mutta kyseinen versio MULTIPROG:ista toimii vain Windows 7
kayttdjarjestelmassa.

Malemmat ohjelmat voi |adat:-«m———————
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Kuwa 10. Chjelman lataus.

RTU

Kaytettdessa vanhaa RTU konfiguraatiota on muokattava excel tiedostoa (16ytyy ai-
kaisemmin mainitusta kohteesta) ennen, kuin se simetian RTULIS00. Seuraavat koh-
dat on muckattava excelissd. Nama madraytyvat projektikohtaisest.

Tassd ratkaisussa kaytetddn valmiita excel pohjia, joista 1Gytyy 3 kpl. Vaihteiden mas-
rasta rilppuu, kuinka montaa excelid kdytetdan RTU konfiguraation alustamisesn. Mi-
kali vaihteita on 1-6 kpl eli yhden vaylan verran kdytetdan ensimmaistd excela el ns.
pad excelid. Jos vaihteita on 7-12 k3ytetadn pad excelid ja yhid all excelia (ali-exceliin
tulevat ensimmaisen 6 vaihtesn jalkeiset vaihtest). Jos vaihteita on 13-18 k3ytetdan
whtd pda excelid ja kahta ali exceli, jotta saadaan tarvittava maard muuttujia.

Mikal vaihteita on vahemman kuin & kpl Emmitysmuuntajakeskusta kohden excelistd
tulee poistaa ylimaardiset kohdat. Poistaminen tapahtuu isoimmasta numerosta alas-
pain.

Prosessipisteet on maaritetty seuraavasti exceliin. 1 on varattu lammitysmuuntajakes-
kuksella sijaitsevalle RTU:ll2 ja 2-7 on tarkoitettu erctusmuuntajakeskuksille oleville
RTUlle.
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Kuva 11. Excel tiedostot RTU konfigurointia varten.

Kuva 12 nakyvat AMI, SCI ja SCO ovat

AMI = Analog input, SCI = Binary input, SCO = Binary output

[
=
=
=
=
=
=
=
=
=

Kuva 12. Kuvassa nakyy RTU konfiguraatioon kaytetidva excel pohja.
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Kuva 14. Uuden excelin polun maaritys.
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kun uusi exceli on ajetiu sisddn vanhaan RTU konfiguraation pdivithywat uudet pisteet
ja asemat. Nyt voidaan tehdd muutokset RTU:n Hardware addresseihin, vaihtaa IP-
osoite ja vaihtaa MULTIPROG versio 5.
Project Settinge
Intislize Project | ngigize SignalTres | Intilze CSV Inteface |

Froject name: _

Engiresr nams ; P

Company P

Departnent P

Project rumber: _

Build date: I'I.,'i}_"IHB

Comment:

Supported Mukipreg version: |I'n1ul'|:|m;| 5 ;I

Mulk! 2

Maximum riumber of characters for

Takethe character etrng for obyect |0V within the - -

corfiguration fie from process deta name beginning =t 3

charecter:

Mazimum kength of the unigue chisct 1D: 24

[¥ The etnngforthe sbieet ID withn the corfiguraton fle may not b2 unambiguous,

if you tabee t a3 o part from the object 10 within the project.
Mak= the stang wihin the configuration fle unambiguos:, f a sting already et
ok || Cancsl I Ak
kKuva 15. Projekiin tiedot mitk3 tulee vaihtaa.
L]
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rrs MutworT s
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Kuva 16. IP:n vaihto.
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™ Send same seouence rumber

Tirrm cut
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Erknoeiedos o cets messags 020 10 3‘
Senvding sl Fraaness L3 E 3’
Protooal mdtion: Edta 1 had
Frotzod protis. rendard E
Mmm;':m m”m

Ciete e T e L

[ HardvaraTras
g RTLEDN WSS L PLE
E-BI (UK ol o]
£ DIl PR
D Mgty [B1.R1.A9) PLC
W Powscr sapply thsirer 520PED0T
=-F CMLGAD gesiee SICKMO0T
al E1: Linm Titd Ef
E § PLE Funciion: PLC
& PLE Tamk: OHI
@ TFE s
B 1D devics 1 S20000 IS

vy [B1.R2.A1]
-0 D Assarmitly [81.R1.21]]'WT43
- D Ascsrminiy [B4.R4.84]] ¥T47
{07 D Ascaamisiy [B1.R5.21]] ¥T45
B 28 U0 Axemisly [B1.RE.81]] 743
BT DS Awesemisly [B1.07.81]] W73
G Ml Sywiam Dt Inferice

Kuva 17. RTUtl vaihteet
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Rack: B 4
st I
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Kuva 17 ndkyy 6 kpl vaihteita. Naille vaihteille tulee vaihtaa nimet vastaamaan projek-

tin vaihteita.
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Kuva 18. ¥Yhden vaihteen sisaltd.
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Uokagaenty |

(e

Topa: L0 Asarably - [ ol 190 ety

Beec  [V7R2

Kuvassa 18 nakyy yhden vaihteen sisdltd, nakyma on kKaikissa vaihteissa identtinen.

Tassa voidaan kayttad valmiita RTU projekti pohjia, joissa tarvitsee tehd3, kuin aikai-

semmin mainitut muutokset. Excel mallipoehjat IGytyvat aikaisemmin ilmeitetusta pai-

kasta.

Kun RTUtIS00 on tehty tarvittavat muutokset, voidaan ohjelma siitda MULTIPROG

5.51 ohjelmaan.

6.2. PLC
Kaytettaessa valmista PLC konfiguraatio itse PLC ohjelmaan ei tarvitse tehd3 muu-
toksia. Exportatiaessa RTULIIB00 konfiguraatiota MULTIPROGIn saa PLC
metropolia.fi/en WMGtI’OpOlIa
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konfiguraatio uudet muuttujat. Mikali kaikki sujuu ongelmitta, voidaan PLC konfiguraz-
fio tallentaa uutta projektia varten. Valilla exportin yhieydessd PLC ohjelma havittaa
prosessor tyypin, mikd on aikaisemmin maaritetty jolloin, tdma prosessor tyyppi tules
[i53t3 takaisin. Kuva 20 mukainen prosesson tulisi toimia tassa tama 10ytyy Tassa ta-
pauksessa SHO4_40 puun properties alta. Mikali globaalit muuttujat puuttuvat ne voi
kayda kopiomassa vanhasta projektista.

PLC esimerkki ldytyy alkaisemmin iimoitetusta paikasta. Tassa mallina on kdyitetty
Mss_LM1 PLC.

Vol W& X

Mame Fe/Processor ]th'l:lulr.:l Eccurityl

Coce | Aomy || b

Kuva 19

Tassa ratkaisussa sadasema on kaytdssa joten, mitddn muokkauksia olemassa ole-
vaan PLC ohjelmaan ei tarvitse tehda.

Lis33 ohjeita PLC ohjglman k3ayitdon 16yt Lammitys_3 lohkon kuvauksesta tama
dokumentti I&ytyy alkaisemmin ilmoitetusta paikasta.
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Kuva 20. Lisdttdvia globaaleja muutiujia.
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Kuva 21. Lisattdvia globaaleja muutiujia.
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Kuva 22. Lisdttivia globaaleja muutiujia.

7. Elinkaari

Kunnossapidossa rajapinta menee ABB:n RTUS20 RJ-45 littimelld ja sydttdjannitteen
littimelld Cinian modeemille. Rajapinta vaihteenlammityskaapilla menee BETUS20 rivi-
llittimill3 ja erctusmuuntajilla rajapinta menee RTUS20 riviliittimilld. Kunnossapitoon
takuuajan piiriin Kuuluu mahdolliset Korjausfivaintotydt komponenteille. RTUt eivat
vaadi kunnossapitoa, vaan vaihdetaan tarvittaessa, mikali vikaa esiintyy. Vikaa on
esiintynyt RTUS20ADD moduuleissa yliEnnitesuojan lauetessa saattaa tama nkkoa
ADD moduulit. Ylijinnitesuojia on lavennut erotusmuuntajilla, mutta tdma ongelma
voitaisiin mahdollisesti ratkaista vaihtamalla RS-485 kommunikaatio valokuidulla toi-
mimaan. Valokuitu on kallimpaa, kuin RS-485 kaytettiva parkaapeli, mutta talla ta-
valla voidaan poistaa ylijannitesuojan k3yitd.
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