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Manual Action NET - OpenDSS Application

1. Integration with Action NET

OpenDSS provides the possibility to develop external functionalities using the COM
(Common Object Module) interface, through numerous programming languages, such as C#.

The integration is possible through OpenDSSengine.dll composed of classes and methods
capable of controlling OpenDSS.

For integration with Action NET the Interop.OpenDSSengine.dll was developed. It contains
all classes and methods of the native OpenDSS dll, and we can implement the same
example available in the OpenDSS manual directly in Action NET.

To use the dll just go to Run - Build &> References, click Add DLL References, and search
for the “dIlI” in C:\Program Files (x86)\SPIN\Action NET\an-2016.2.

4% IWARCEL - [m] X

[ "References '\

Add DLL References ... Verify References

Identity TrgetDomain  |Resolved  |AssemblyPath

Interop.OpenDSSengine.dil ServerAndClient
SPINActionNet.Contractsll ServerAndClient
SPIN.ActionNet Data.dll ServerAndClient
SPIN.ActionNet Entity.dll ServerAndClient
System Runtime.dll ServerAndClient
System.ChjectModeldll ServerAndClient
SPIN.ActionNetView. Wpfdll ServerAndClient
SPIN.ActionNet Enums.dll ServerAndClient
SPIN.ActionNet Biz.dll ServerAndClient
GalaSoft.MwmLightdll ServerAndClient
SPIN.ActionNetView.dll ServerAndClient
SPIN_ActionNet View Wpf Controls Client

SPIN.ActionMet.Comm.dll Server

_ProgramFilesX86_SPIN\Action.NET\an-2016.2\Interop.OpenD5Sengine.dil
_ProgramFilesX86_SPIN\Action.NET\an-2016.245PIN.ActionNet.Contracts.dil
_ProgramFilesX86_SPIN\Action.NET\an-2016.2\SPIN.ActionNet.Data.dll
_ProgramFilesX86_SPIN\Action.NET\an-2016.24SPIN.ActionNet. Entity.dll
_ProgramFilesX86_SPIN\Action.NET\an-2016.2"System Runtime.dll
_ProgramFilesX86_SPIN\Action.NET\an-2016.24System.ObjectModel.dll
_ProgramFilesX86_SPIN‘\Action.NET\an-2016.2"SPIN.ActionNet.View.Wpf.dIl
_ProgramFilesX86_SPIN\Action.NET\an-2016.2\SPIN.ActionNet.Enums.dll
_ProgramFilesX86_SPIN\Action.NET\an-2016.24SPIN.ActionNet.Biz.dll
_ProgramFilesX86_SPIN\Action.NET\an-2016.24GalaSoft MvwmLight.dil
_ProgramFilesX86_SPIN\Action.NET\an-2016.245PIN.ActionNet. Vievedll
_ProgramFilesX86_SPIN\Action.NET\an-2016.2\WPFControls\SPIN.ActionNet. View.Wpf.Controls.dll
_ProgramFilesX86_SPIN\Action.NET\an-2016.2\SPIN.ActionNet.Comm.dil

LG4SR 4[4 [4]4]4 4%

I

# Find window 22 Startup OnlineConfig Copyright by Spin

Image 1: Adding the dIl on Action NET.

In order to facilitate the integration between OpenDSS and Action NET, a basic application
composed (DefaultNewProject) of Symbols, Displays and Scripts containing the integration
logics was developed, all you have to do is simply model your electrical system without
worrying about C# code.

Image 2 exemplifies the Symbol Generator and its configuration screen, where the user
should enter the generator data.
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OpenDSS - GENERATOR [rSem|

NAME PHASES |
' |GENERATOR 3

BUS 1 KV MODEL

3 5

KW FP

260

*MAX KVAR  * MIN KVAR

SAVE CLEAN
CONFIGURATION VISUALIZE

" PARAMODEL = 3

Image 2: Generator symbol and configuration screen.

This sample has five objects: Load, Generator, Transformer, Line and Circuit and for each
object there are a display, like image 2, where the user can enter with the attributes of the
object. For each Display, there are a symbol associated. All symbols are grouped in the
Load_flow symbol Library.

Insert Symbol

Default

ActionMet Cc LINHA

Butons
Buttons
Chemistry
Clocks
ElLectric
Eletric

Fan
Gauges

lcons

Misc
Others
Pipes

Pumps

Sensors

" Show only Project symbols

{Taqg.LT.Desc A
Il | TRAFO ODSS_GERADOR
[Tog TR Deserip| (e)
NEW_CIRCUIT
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Image 3: Load Flow symbol library.

Symbol Factory.. | Close
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The scripts used for assembling the topology and creating the necessary files are:
Scripts written as Tasks:
[ On_LoadFlow;
On_Simulator;
Analytics_Export.
Brain_Equipament.
Analytics_show.
Generate_Master.

]
]
]
]
]
[

Generate_Files.

LWARCEL ” e WS Task, NewTask

JE

BuildStatus_[BuildErrors

| |

[CSharp 000006 [Server |Descrption: OpenDssjone

Csharp 000005 e F Jnone

Csharp__|ODSS Trigger_export — v

Csharp 000002 |Server -

Ansitcs show | Csharp_|ODSS.Trigger shaw
Generste Master | Csharp__|ODSSMaster

" [Generate files Csharp_|ODSS Trigger_calc

Scripts SendCommands CSharp

Watchdog Csharp

[Thread to Send commands and Verify Sinalling Commands.
|Action NET Watchdog

AN HistorianSave | CSharp one second
c Csharp_|ClientShutDr
ClientStartup Csharp__|ClientStartup
Csharp
ServerStartup Csharp__|serversStartup

Buitn script. Runs on each client computer when the Visualizer exits

Buitin script. Runs on each client computer when the Visualizer starts.

Buitin script. Runs on the server computer an application shutdown

4[4 [4[4[a]a[efa]a]e

Buitin script, Runs on the server computer when the application starts.

ActionNET an-2016.2.58

Image 4: Scripts Tasks

Scripts written as Classes:
[] ODSS Files.
] ODSS_Brain_Equipament.
[] ODSS_Analytics.
] ODSS_LoadFlow.

& #+ R, *® ODsSirigger.c: J W | Class.0DSS LoadFlow

=4

Mame H |BuildErrars | Description

MotesClient Client

MotesSenver Server
== =

QD55 _Files Server % OpenDSS
ODSS_Brain_Equipament Server - OpenDSS
ODSS_Analytics Server COpenDss
ODSS_LoadFlow Server Class run the EPRI Load_Flow
‘Watchdog Server

Scripts o SignallingCommand Server

ClientMain Client

ServerMain Server

Image 5: Scripts Classes.
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Other relevant information about this integration:

(1) At the application’s startup 4 directories are created and they are responsible

for housing different files:

] Equip_txt: For each object created is generated one txt file with the attributes of
the object.

[] Rearrange: When you turn-off some circuit breakers, you remove the
downstream objects to the system and these objects are moved from the directory
Equip.txt to the directory Rearrange. The load flow will consider only the objects
existent in Equip_txt.

|| Equip_dss: Contains all equip.txt objects in a file extension DSS that is used to
present all attributes of the object when the user press configuration button of one
individual object.

[]  Elements_dss: each time load flow run, it considers only the objects available in
the circuit, that is, the equip.txt objects less the rearrange objects. In the
element_dss directory, for each type of object there is one file that contains all
objects of that type. The master file groups all objects. The image below show this
directory.

« v » Este Computador » Disco Local (C:) » Action.NET » Projects » OPENDSS » LWARCEL » Equip_dss

LWARCEL * [0 Nome - Data de modificag..  Tipo Tamanho

Elements_dss ) Circuit.dss 09/01/2018 1:57  Arquivo DSS 1KB| Data sssociatad to Thevenin‘z aquivalent

Equip_dss ﬂ generators.dss 9/01/2018 18:06 Arquivo D55 1KB Dete essocieted to the generators

Equip_ted Hlinecodas.dss 818:06 Arquivo D55 1KB Ds&te sssocietsd to the type of line used

Rearranjo E lines.dss 818:00 Arquivo DSS 1KB Dats associates to the lines

Samples 7 loads.dss /2018 18:06 Arquivo DSS 1KB Dats sssocisted to de losds
PR 7 transformer.dss 09/01/2018 18:00 Arquivo DSS 1KB Data associated to the transformeres
e E Master.dss 09/01/2018 18:06 Arquivo D55 1KB  <<Agroupofellfiless>
Settings

Image 6: Scripts Classes.

(2) All the circuit breakers are initialized closed (2).

(3) After the CIRCUIT (Thevenin Equivalent) configuration, two “.dss” files are

generated on the folders Equip_dss and Elements_dss.

(4) The RUN ALGORITHM button generate, on the Equip_dss folder, the

following files:

[]
]
I
[
]

linecodes.dss: all kinds of wiring elements existent in the electrical system.
lines.dss: all the transmission lines existent in the electrical system.
loads.dss: all the loads existent in the electrical system.

transformer.dss: all the transformers existent in the electrical system.

Master.dss: main file who calls the other files for the OpenDSS algorithm.
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Project Demo — LWARCEL

This Project was based in a real power plant from a pulp factory in Sdo Paulo — Brazil.
In the Project, there are two simulation’s mode:

'] Offline: In this mode, the power flow algorithm runs each time the RUN ALGORITHM
button is pressed, and the results are based in the values pre-configured in the
OpenDSS files.

[] Online: In this mode, the power flow algorithm runs every 6 seconds and the results
are based in the simulated field measurements.

2.1 Configuring the Elements of the Electrical System

In this Demo, we have five elements: The Thevenin’s Equivalent (Circuit), loads (11), lines
(3), transformer (1) and generator (1).

Reports

@ ¢ B 4

Operations Tags Events Measures

Trends

A =

Alarms Events Horn

EES

Back Home

Real Time Summaries Historic Graphics | Reports

NAME PHASES
LWWARCEL 3

LWARCEL BASE KV ANGLE  FREQ (Hz)
138 0 60

R1 Mvasc3 Mvascl
POWER FLOW
36.6 44.4
RUN POWER FLOW
VOLTAGE BASES
138138

| SAVE

RESULTS | COMFIGURATION
Choose Report...

Online system -> Power Flow
algorithm runs every 6
seconds!

Image 7: Thevenin’ s Equivalent configuration display.
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OpenDSS - LOAD

conrcuRATN
=

Image 8: Load’s configuration display.

OpenD5S5 - LINE

EN N DN CRN
e ]

| sae | ciean |

Image 9: Line’s configuration display.

OpenDSS - TRANSFORMER

138,13.8 6000,5000 _

Image 10: Transformer’s configuration display.
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OpenDSS - GENERATOR [T

NAME PHASES
GENERATOR 3

il L ~ MODEL
E [13.8 | B

KW FP

260 0.8

* MAX KVAR * MIN KVAR
| SAVE | | CLEAN |
| CONFIGURATION | | VISUALIZE |

" PARA MODEL = 3

Image 11: Generator’s configuration display.

2.2

The display objects have four

Display Buttons

buttons:

(1) Save: Save the user’s attributes changes;
(2) Clean: Clean the attributes of the object;

(3) Configuration: Display all attributes of the object, i.e. not only the attributes of the
window, but the ones generated by OpenDSS, as shown in image 13;

(4) Visualize Display three graphs: (1) current, (2) voltage and (3) power of the object, as

presented in image 12. These graphs are an OpenDSS module.

x| E Voltages

File Edit View Abo

o eel @

- o x

P E n“m&EWﬂ

Transformer. TRAFO Currents

Transformer. TRAFO Voltages

5684MED14 I 9000 >

< 13B306E-012/__ 8054

3 2 3
0511981 /_ 10813 > < 68977 I 9038 oo 001 * © 10 1 00
0511981 A1.87 > < 8071114972
e T 100584 /12001 * A 1006% /15003
0511881 I_ 13187 > < 68977 I 272
10058 [ 11959 * A1006% /. 8997
0 000 > < BATEREDIOL_ 15034
Transformer. TRAFO 0 0o o 0 L 0w
Transfomer. TRAFO

File Edit View

a| ejaje

About

TRAFO Powers

2

15,2739 +] -46.6102 VA >

15,2739 +] -46.6102KVA >

15,2739 +] -46.6102KVA >

04)

oA >

< 266524+ 45,8535 kVA|

3

26,6624 + 146.6535 KVA |

< 266624+ 46,6535 kVA|

0+j  OKA

Y

Image 12: Graphs with three-phase current, voltage and Power of transformer
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TRAMNSFORMER TRAFO X
TRANSFORMER.TRAFO

LCloze Update
Property Yalue A
phases 3
windings |2
wia 2
bus 3
conn “wpe "
kY 13.8
kWA 6000
tap 1
%R 1.35
\Breat |1
Zneut 1]
buses [2.3.]

Conns [delta. wye. |
k¥s [138.13.8. ]
k¥hs [6000, 6000, ]
taps [M.1.1

Xhl 35

Xht 35

Xt 30

(Xscamay  |[38.1
thermal 2

n .8

m B

fhise |65
hsise |15

*loadloss 27

%noloadloss | 0.56
normhkWA 6600
emerghkVA | 9000

sub n

MazTap 1.1

MinT ap 0.9

MNumTaps 32

subname

Zimag 1]
ppom_antifloat| 1

%Rs [1.35.1.35.]
bank

KfmiCode

XRConst NO

X12 35

X132 35

H23 30

LeadlLag Lag
normamps 27.612
emerqgamps | 37.653 &2

Image 13: All Generator’s attributes

2.3 Off-Line Simulation

To run the power flow and get the voltage on the buses, you should click on the RUN
POWER FLOW button.
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<A AEFL @ O EBamBE

Back Home Alarms Events Hom Operations  Tags Events

Generator 1

RUN POWER FLOW

Solution Converged B

0

1 (i)

iros Waste Treatment
Offline system - = Power Flow Viveiros

algorithym only runs at the
button (RUN ALGORITHM)
click

Image 14: Voltage and load percent.

After any modifications on the topology, or in the system’s configuration you should click on
the RUN ALGORITHM again.

The GENERATE button will create the files reports; you just need to choose which report will
be created.

5]

current .
i . Viveiros
Currents Elements

Power
Image 15: Reports window.
When user press choose report, it’s opened a combo-box and the selected report is inserted

in the variable Tag.ODSS.NoteName, as shown in image 16, and is activated the Script
Class “ODSS_Analytics” that will generate the selected report in OpenDSS.
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5 Property Watch - O *
[ Always on top User: SUPER
List1 | List2 | List3 | Listd Selected Object: Tag.ODSS5.NoteName
Press enter to conclude edition. Position on object row to view ¢ i Object Properties | Modules Status
Object Value Property Value '
* P Value Voltage LN Nodes
TagODSSNeteName . :Vohtage LN Nodes okl i
Timestamp 09/01/2018 15:40:20....
Units
- = Format i

Image 16: Reports name transferred to the variable Tag.ODSS.NoteName

2.4 Online Simulation

At every 6 seconds, the system runs the power flow algorithm using the field measurements
in the calculation. All the offline functionalities are valid for the online simulation as well.

L £

" iocares Waste Treatment
Online system -> Power Flow 38 KW 22 kW
38
algorithm runs every 6
seconds!

OFFLINE Lubricants
19 kW

Image 17: Online Simulation

When we open the load’s configuration window, the load’s power field is disabled.
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OpenDSS - LOAD -
NAME ~ PHASES
|ETE | E '
BUS1 KV ~ CONN  MODEL
(3 | [13.8 | lwye {3 |
KA KW _KVAR SRR
0.95
| SAVE ‘ | CLEAN ‘
‘ CONFIGURATION | ‘ VISUALIZE |
D Real Time Value

Image 18: Online load’s configuration display.

Other feature of this simulation mode is the voltage’s graphic display at each bus. It is

accessed by the following icon .

Voltage Bar 4 X

B

2 FEH X [-"‘" Voltage (pu) ]

Voltage (pu)

17972018 16: B S O 17:0036 .  17:01:23

Image 19: Voltage’s graphic display on the bus 4.

If you press the OFFLINE button, the system will go back to the offline simulation mode.

2.5 Project Philosophy

The purpose of this project was to verify the difficulty of integrating the OpenDSS library
(DLL) into the Action,NET. Thus, a non-generic project was developed using a pulp
substation. Once verified the effectiveness of the use of OpenDSS, a project will be created
at Spin for generic use of OpenDSS integrated to SCADA.

3. Inserting a New Load at the Sample
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Since this demo is not a generic application, let us show below what was designed and about
this project how to add a new load. In this project, it has:

1 Equivalent of Thevenin representing the frontier

3 Lines (LT1, LT2 and LT3)

1 transformer (TR1)

13 loads (CR1 to CR13), where loads 5 and 6 are not used
1 Generator (GR1)

1 busbar table of size 20, where five BUS buses (1) are used up to Bus (5)

s [ s [ S A B |

The Application configured as above is loaded at the beginning of the program as shown in
the figure below:

= AM0R0E 113018

Image 20: Beginning of Application

If, for example, we will create the load 5 (NEWLOAD) in SEO1 place of this fixed project, it
will be necessary do the steps presented next:

3.1 At Design Time

We will edit the main screen (AN_MainPage) inserting the load symbol (CARGA) in the local
of SE02, as shown in image 21. After that, we will associate this load to NEWLOAD (CR5),
as shown in figure 22.
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‘umﬁ ousE GRS,

|mum-l (®)

NEW_CIRCUIT

F Liskend s fprupertional]

L
O TS MRS

Image 22: Associate the NEWLOAD of Load5 (CR5)

As you can see below, in the directory Equip_txt, before we create the NEWLOAD, there are
only 11 loads in the system.
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| Equip_bt

Com)|

J o Recortar i

1]
r@vo

7 Movo item ~ “Japiir - FH selecionar tudo

X

W Copiar caminho £7] Facil acesso - [t Editar Selecionar nenhum
Copiar Colar Mover Copiar Excluir Renomear  Nova Propriedades 5

[#] cotar atalno para~ para* = pasta = Histarico 7 Inverter selecio
Al ansf ia Novo

« - 4 » Este Computador » Discalocal (C:) » ActionNET > Projects > OPENDSS » LWARCEL » Equip_bdt
Projects * [ Nome - Data de modificac...  Tipo Tamanho
LeanAute =] CR_DRVING_MACHINES <t 09/01/2018 12: Documento de Te... 1KB
Logs =] CR_ENGINES.¢ 09/01/20181210  Documento de Te... 1K8
OPENDSS 5] CRETE&t 28/12/201701:05  Documento de Te... 1KB
LWARCEL CR_FACTORY.ot 09/01/20181212  Documento de Te... 1KB
O =] CR_LUBRIFICANTS.i¢t 09/01/20181209  Documento de Te... 1KB
Ewp_ds; @ CR_QDF1.bt 28/12/201701:09  Documento deTe.. 1KE ‘ Before we create this load. there was 11 loads inthe
|£] cR_aDF2.tt 28/12/2017 01:10 Documento de Te... 1KB Lwarcel System
Equip_bt =] CR_QDF3.6t 28/12/201701:10  Documento de Te... 1K8
Rearranjo 5] CR.QSALd 28/12/2017 01:10 Documento de Te... 1KE
Samples 5] CRSIKAbt 28/12/2017 0 Documento de Te... 1K8
TProjs_simoes 5] CRVIVEIROS.ixt 08/01/20181403  Documento de Te... 1K8B
Settings =] GEN_GENERATOR.txt 01/2018 12:04 Documento de Te.. 1KE
i 5] linecodes L C2AWG bt 28/12/2017 00: Documento de Te... 1K8
R 5] L7 _LINE bt 01/20181208  Documento de Te.. 1KB
5] LT LINEZt 01/2018 1 Documento de Te.. 1KB
AictontOWER 5 LT UNE3.et 09/01/2018 12+ Documento de Te... 1K8
AdwCleaner =) TR_TRAFO.txt 28/12/201 Documento de Te... 1KB
Aneel

Image 23: Loads (CR) before NEWLOAD

Once, as said before, the project was a non-flexible project, we will need to change some
Scripts to insert the Newload.

In the Script Class_ ODSS_Loadflow we will insert a code, as showed to insert this load at
the directory Equip_txt.

Method: Main

- | Twarning(s) &

DSSText . Command

DSSText.Command = "compile " + "(" + CircuitName + ")";

8 DSSCircuit = DSSobj.ActiveCireuit:

a9 DSSSelution = DSSCircuit.Selution:

50 DSSC = DSSCircuit.CerlQe

51 DSSCmath = DSSobj.CmathLib;

52 PDElement = DSSCireuit.PDElements:

3 DSSCktElement = DSSCircuit.ActiveCktElement:

52

55/ if (@Tag.ODSS.Online.Value == 1)

56 i

57 if((eTag.DJ_CARGAL.Load Name != "CR_")&& (System.IO.File.Exists(E"C:\Action.Net\Projects\OPENDSS\LWARCEL\Equip_txt\CR_VIVEIROS.txt")))

8 {DSSText.Command = "Load." + @Tag.DJ_CARGAL.Load Name.ToString().Substring(3) + ".Jw = " + @Tag.SE_PRINCIPAL.CRI.kw_online.Value:}

sg if((eTag.DJI_CARGAZ.Load Name != "CR ") && (System.IO.File.Exists(@"C:\Action.Net\Projects\OPENDSS\IWARCEL\Equip txt\CR_ETE.txt")))

60 {DSSText.Command = "Load." + @Tag.DJ_CARGA2.Load Name.ToString().Substring(3) + ".kw = " + @Tag.SE_PRINCIPAL.CR2.kw_online.Value:} =

61 if((eTag.DJ_CARGA3.Load Name != "CR ") && (System.IO.File.Exists(@"C:\Action.Net\Projects\OPENDSS\IWARCEL\Equip_txt\CR_FACTORY.txt")))

62) {DSSText.Command = "Load." + @Tag.DJ_CARGA3.Load Name.ToString().Substring(3) + ".kw = " + @Tag.SE_PRINCIPAL.CRS.kw_online.Value:}

3 if((eTag.DJ_CARGA4.Load Name != "CR ") && (System.IO.File.Exists(E"C:\Action.Net\Brojects\OPENDSS\IWARCEL\Equip txt\CR _ENGINES.txt")))

62 {DSSTexc.Command = "Load." + @Tag.DJ_CARGA4.Load Name.ToString().Substring(3) + ".kw = " + @Tag.SE_PRINCIPAL.CR4.kw_online.Value:}

65

€6 if((eTag.DI_CARGAS.Load Name != "CR_") && (System.IO.File.Exists(E"C:\Action.Net\Brojects\OPENDSS\LWARCEL\Equip_txt\CR_NEWLOAD.txt")))

&7 {DSSTexc.Command = "Load." + GTag.DJ_CARGAS.Load_Name.ToString().Substring(3) + ".kw = " + @Tag.SE_PRINCIPAL.CRS.kw_online.Value:}
if((eTag.DJ_CARGAT.Load_Name != "CR_")&& (System.IO.File.Exists(E"C:\Action.Net\Projects\OPENDSS\LWARCEL\Equip_txt\CR_LUBRIFICANTS.Txt")))
{DSSTexc.Command = "Load." + GTag.DJ_CARGA7.Load_Name.ToString().Substring(3) + ".kw = " + @Tag.SE_PRINCIPAL.CR7.kw_online.Value:}
1f((eTag.DJ_CARGAS.Load Name != "CR_")&& (System.IO.File.Exists(E"C:\Action.Net\Projects\OPENDSS\LWARCEL\Equip_Cxt\CR_SIEKA.TXC")))
{DSSTexc.Command = "Load." + GTag.DJ_CARGAS.Load_Name.ToString().Substring(3) + ".kw = " + @Tag.SE_PRINCIPAL.CRE.kw_online.Value:}
if((eTag.DJ_CARGAS.Load Name != "CR_") && (System.IO.File.Exists(@"C:\Action.Net\Projects\OBENDSS\Iv .txtm))
{DSSText.Command = "Load." + @Tag.DJ_CARGAS.Load Name.ToString().Substring(3) + ".kw = " + @Tag.S!

if((eTag.DJ_CARGA1O.Load Name != "CR_")&& (System.IO.File.Exists(€"C:\Action.Net\Projects\OPENDSS\IWARCEL\Equip_txC\CR_QDF1.THC")))
{DSSTexc.Command = "Load." + @Tag.DJ_CARGALO.Load_Name.ToString().Substring(3) + ".kw = " + @Tag.SE_PRINCIPAL.CR10.kw_online.Value:}
if((eTag.DJ_CARGAI1.Load Name != "CR_")&& (System.IO.File.Exists(@"C:\Action.Net\Projects\OPENDSS\LWARCEL\Equip_txC\CR_QDF2.THC")))
{DSSTexc.Command = "Load." + @Tag.DJ_CARGALL.Load_Name.ToString().Substring(3) + ".kw = " + @Tag.SE_PRINCIPAL.CR11.kw_online.Value:}
if((eTag.DJ_CARGA12.Load Name != "CR_")&& (System.IO.File.Exists(@"C:\Action.Net\Projects\OPENDSS\LWARCEL\Equip_txC\CR_QSA.TC")))

{DSSTexc.Command = "Load." + @Tag.DJ_CARGAL2.Load_Name.ToString().Substring(3) + ".kw = " + @Tag.SE_PRINCIPAL.CR12.kw_online.Value:}
if((eTag.DJ_CARGA13.Load Name != "CR_")&& (System.IO.File.Exists(@"C:\Action.Net\Projects\OPENDSS\LWARCEL\Equip_txt\CR_QDF3.THC")))

{DSSTexc.Command = "Load." + €Tag.DJ_CARGALS.Load_Name.ToString() .Substring(3) + ".kw = " + @Tag.SE_PRINCIPAL.CR13.kw_online.Value:}

Image 24: Code changed in Class_ODSS_LoadFlow

The name of the load is loaded from the field description associated to the load, so we need
to put the name “NEWLOAD?” in the system (Substation), as shown below.

1A Ao 19



ENGENHARIA
DE AUTOMACAO

Image 25: Description of CR5 = “NEWLOAD”

Finally, at design time, we need to simulate the voltage value of the load5 (CR5) when the
system is online. To do this we insert the code shown in the image below, in the Script
Task.On_SimulaValor: “tag.SE_PRINCIPAL.CR5.kw_online.Value = “.

2 LB |Syslem. i0.Fale.Zeasis ($TCEh

Image 26: Simulate the KW of the Load, if it is connected

3.2 AtRun Time

Just after start the application the user creates the Load5 (CRS) filling up the display window
associated to this load.

Note: at start, the load is white, meaning it doesn’t have attributes.
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<H# AET © 0 B4 mE

s Events Hom | Operstons. Tigs | Bwents Meswures  Tiends | Reporms
o

Image 27: Create and save the load attributes

As soon as you create the NEWLOAD attributes, the system creates the file
“‘CR_NEWLOAD.TXT” and “CR_NEWLOAD.dss” in the respective directory.

4.

1R Ao 19



S I ENGENHARIA
‘ p DE AUTOMACAO

Conclusions
The objective proposed in this application of OpenDSS was to present speed and
computational efficiency of the software and this objective was reached.
With this application, there are two possibilities of distribution integrated with SCADA:

(1) Provide the OpenDSS library integrated with SCADA and users with knowledge of the
software and power system be able to develop their own applications in the same way
this application was developed.

(2) Spin develops an initial application (DefaultNewProject) that already provides the user
with a set of facilities to generate an application with features of Power Flow, contingency
analysis, calculation of technical losses, OTS, etc.

Option (1) can be reached in a very short time by simply generating a DefaultNewProject
already integrated into the "Interop.OpenDSSengine.dll" library. If on the one hand the use of
OpenDSS requires the deep knowledge of power system and programming, on the other
hand, its documentation is quite complete and vast. The image below shows the directory
generated in the OpenDSS installation, and as can be seen there are:

[]  Extensive documentation;

Technical Notes

FAQs

Several examples of EPRI and third parties
Dozens of IEEE case studies

Pre-ready training

Website for online consultation

s B O B A B |

Etc.
%
b Openbss @l [ Nome Data de modificag.. Tipo Tamanheo
: E:I:ITestCircuits : g?::i:'::-ﬁ'es 09/01/201211:20  Pasta de arquivos
05/01/2018 11:20 Pasta de arquivos
> [ Bramples 4 TechNotes 09/01/201811:20  Pasta de arquivos
» || IEEETestCases @ % Rlicilarcloimer Core Modeling:pdf 11/04/201718:03  Foxit Reader PDF ... 70KB
5 || Training ] BestOF-1pdf 11/04/201712:02  Foxit Reader PDF .., 180 KB
¥4 [ BestOf 2.pat : 11/04/201718:02  Foxit Reader PDF .. 232KB
36 % EOM Sp_ee" Comparison.pdf _ 11/04/201718:02  Foxit Reader PDF ... 643 KB
] omputing Element Currents in OpenDSS.pdf 11/04/2017 18:03 Foit Raader POF . S0 KB
@] Getting Startcd With Dpenhss pdt 11/04/20171%:03  Foxit Reader PDF .. 30 KB
& Ha"”"_”i“ Load Modeling.pdf 11/04/201718:02  Fouit Reader PDF ... 221 KB
% ::::::;:tz S 11/04/201718:02  Arquivo HTM 156 KB
e : 11/04/201718:03  Foxit Reader PDF .. 72KE
@] Modtling Mullt Wirding liansforme s pdf 11/04/201718:02  Foxit Reader PDF ... 180 KB
@ Modeling Regulators as Autotransformers.pdf 11/04/2017 18:02 Fosit Reader PDF .. 174 KB
@ Modeling Single-Phase Transtormiers pof 11/04/201718:03  Fouit Reader PDF ... 22K8
] Modeling the OV-0D Connection..pdf 11/04/201712:02  Foxit Reader PDF ... 218 KB
@ Modeling Transformer Core Effects in OpenD55.pdf 11/04/2017 18:02 Fosit Reader PDF .. 167 KB
@] pentiy andSiate btimation:pdi 11/04/201718:02  Foxit Reader PDF .. 308 KB
@ Openllss B Intertace pdi 11/04/201718:02  Fouit Reader PDF ... 23KB
@] OpenDSS Callback Roatine:pdi 11/04/201718:02  Foxit Reader PDF ... 224 KB
@] OpenbsS Captontrol DELpdt 11/04/201718:02  Foxit Reader PDF ... 53KB
@] Dpeniis Cheatsheet poi 11/04/201718:02  Foxit Reader PDF .. 187 KB
(] OpenDSS Circuit Interface pdf 11/04/201718:03  Foxit Reader PDF ... 31 KB

Image 28: OpenDSS directory Create after Installation
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Option (2) can be reached in a few months, considering, for example, a defaultNewProject
that has:

[] A data structure that allows to create all the elements of a distribution system that has the
main types of lines, loads, transformers, reactors, generators (hydraulic, solar, wind). On
these elements, allow organizations of different types of electrical schemes
contemplating the most modern practices of Smart Grid.

[ The existence of a library of symbols contemplating all available elements thus with
attribute windows already ready to contemplate all simulated elements.

[] The existence of pre-ready reports and graphs that contemplate the information needs of
the user;

[ The implementation of ADMS advanced functions such as control Volt / Var, FLISR,
OTS, OMS, etc.
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