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	This document provides sample modeling exercises. The purpose of these exercises is to allow you to practice modeling changes using applications and systems within the ERCOT Network Model Management System, specifically Project Tracker & Coordinator and Information Model Manager.


Activity Setup
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	SCENARIO: The date is September 1, 2009 and _Company_A is about to start a new project that will be implemented in three phases. 
The project involves building a new substation to serve the load of an area that has seen its power demands increase recently due to industrial development.  
The new substation must be modeled for the new ERCOT Nodal Network Operations Model using the Network Model Management System (NMMS). 
You have been assigned to this task.


	Project Setup
	1. Create a Project


	Phase 1 Activities
	2. Create NOMCR 1

3. Create a Substation
4. Create a Voltage

4.1 Create a Voltage Level Using Single Instance Editor
4.2 Create a Voltage Level using templates

5. Create a Breaker

5.1 Create a Breaker Using Single Instance Editor
5.1.1 Create Terminals

5.1.2 Create a Measurement Location

5.1.3 Create a Discrete for the Breaker

5.1.4 Create a SCADA Discrete Value for Discrete

5.1.5 Create an ICCP Discrete Value for Discrete

5.2 Create a Breaker using templates

6. Create a Disconnector

6.1 Create a Disconnector Using Single Instance Editor
6.1.1 Create a Disconnector and Terminals
6.1.2 Create a Measurement Location

6.1.3 Create a Discrete for the Disconnector

6.1.4 Create a SCADA Discrete Value for Discrete

6.1.5 Create an ICCP Discrete Value for Discrete

6.2 Create Disconnectors using templates
7. Create a Load

7.1 Create a Load Using Single Instance Editor
7.1.1 Create a Load and Terminal

7.1.2 Create a MeasurementLocation for CustomerLoad

7.1.3 Create Analogs for the CustomerLoad

7.1.4 Create an ICCP AnalogValue for Analogs

7.1.5 Create a SCADA AnalogValue for Analogs
7.1.6 Create a Load Schedule
7.2  Create a Load using templates

8. Create a Bus

8.1 Create a Bus Using Single Instance Editor
8.1.1 Create a Bus

8.1.2 Create a MeasurementLocation for BusBarSection

8.1.3 Create an Analog for the BusBarSection

8.1.4 Create an ICCP AnalogValue for Analogs

8.1.5 Create a SCADA AnalogValue for Analogs

8.1.6 Create an AnalogLimitSet

8.1.7 Create AnalogLimits
8.2 Create a Bus using templates

9.  Create  End Caps Using Single Instance Editor
10. Connect Equipment Using Single Instance Editor


	Phase 2 Activities
	11. Create NOMCR 2
12. Create a New Voltage Level Using Single Instance Editor
13. Create Disconnectors using templates
14. Create Breakers using templates
15. Create a Shunt Compensator
15.1 Create a Shunt Compensator using Single Instance Editor
15.1.1 Create a Shunt Compensator

15.1.2 Create a Measurement Location

15.1.3 Create an Analog for the Shunt Compensator

15.1.4 Create a ICCP AnalogValue for Analogs

15.1.5 Create a SCADA AnalogValue for Analog

15.1.6 Create a Discrete for the ShuntCompensator

15.1.7 Create a SCADA Discrete Value for Discrete

15.2 Create a Shunt Capacitor using templates

16. Create a Power Transformer

16.1 Create a Power Transformer Using Single Instance Editor

16.1.1 Create a Power Transformer

16.1.2 Create Transformer Windings

16.1.3 Create a Tap Changers and Terminals

16.1.4 Create Analogs for Power Transformer

16.1.5 Create ICCP AnalogValues for Analogs

16.1.6 Create SCADA AnalogValues for Analogs

16.1.7 Create Analog Limit Sets

16.1.8 Create Analog Limits

16.1.9 Create a Measurement Location

16.1.10 Create a MVA Calculation

16.2 Create a Power Transformer using templates
16.3 Create TapChanger and Tap Analog
17. Create a Line and AC Line Segment

17.1 Create an AC Line Using Single Instance Editor

17.1.1 Create a Line and Line Segement

17.1.1 Create a Measurement location

17.1.2 Create an Analog

17.1.3 Create ICCP AnalogValues for Analogs

17.1.4 Create SCADA AnalogValues for Analogs

17.1.5 Create an Analog limit Set

17.1.6 Create AnalogLimitSets and AnalogLimits for MVA

17.1.7 Create AnalogLimitSets and AnalogLimits for LIMITS

17.1.8 Create a MVA Calculation

17.2 Create Dynamic Ratings

17.2.1 Create a Dynamic Element

17.2.2 Create OwnerShareRating

17.2.3 Create Ratings

17.2.4 Create AnaloLimits

17.2.5 Create SSId Analog

17.2.6 Create SSId AnalogValue

17.3 Create a Line and AC Line Segment using templates

18. Connect Equipment Using Single Instance Editor


	Phase 3 Activities
	19. Create a Breakerusing templates
20. Create a Disconnectors using templates

21. Create a Static VAR Compensator

21.1 Create Static VAR Compensator

21.1.1 Create Terminal for SVC

21.1.2 Create Measurement Location for SVC

21.1.3 Create Measurement Location for SVC

21.1.4 Create ICCP Analog Value for SVC

21.1.5 Create SCADA Analog Value for SVC

22. Connect Equipment


Phase 1
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	In this phase we will be creating a NOMCR and then a substation. We will also establish a voltage level and model some basic devices:

· Breakers

· Disconnectors

· Loads

· Busses

· “End Caps”

Finally we will address connectivity and how to connect equipment


Activity 1
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	Create a Project

	
	The first step to modeling the substation will be to create a new project in the Project Tracker and Coordinator (PTC).

Do the following tasks:

1. Launch the PTC
2. Click the New Project Button on the PTC Summary Screen
3. Enter the appropriate data in the following project information fields

a. Project Type

b. Name

c. Description

4. Save the project
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	· (3.a)  The Project Type will be NOMCR.
· (3.b)  The Create NOMCR screen will appear upon saving the Project


Activity 2
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	  Create NOMCR 1

	
	SCENARIO: Phase 1 of the project is already under construction by Company_A.  The planned energization date for the first and second phases of the project is January 30, 2010, but you have been asked to start modeling the equipment in Phase 1 first.  To begin modeling the equipment you will need to create a Network Model Change Request.

Do the following tasks:
1. Enter the appropriate data in the following NOMCR information fields

a. NOMCR Name

b. Energization Date

c. Short Description

2. Check the following boxes labeled None in the Dependency section
a. Dependent NOMCRs

b. Dependent SAMRs

c. Dependent PMCR

3. Save the NOMCR
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	· The one-line diagram titled “Phase 1” shows all of the equipment that will be modeled in NOMCR 1.


Activity 3 
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	Create a Substation
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	SCENARIO: Your company has provided you with a one-line diagram and data forms for the station and equipment. (These are the same data forms that are used for Service Request in the current Zonal system) A Project has been created and a NOMCR has already been initiated.  The first step to modeling the equipment will be to create a new substation instance in the IMM.

Do the following tasks:

1. Access the existing NOMCR
2. Launch the IMM
3. Create a Substation instance under the West Weather Zone.   

a. Weather Zone Path: Network/ERCOT Texas Network/ERCOT Substations/WZ_West
b. Name the Substation using the standard prefix, followed by your initials: “_SUB_student initials” 
(Example: John Smith’s substation is called _SUB_JS)
4. Enter the appropriate links in the following association fields

a. Owned By (Ownership) 

Path: Network/Companies/Company/<Your Company>/<Ownership Link>
b. Operated By (Operatorship)

Path: Network/Companies/Company/<Your Company>/<Operatorship Link>
c. Has (PermissionArea)

Path: List_Information/Permission Areas/ERCOT
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	· A Weather Zone will be an instance of type Sub Geographical Region and can be found under ERCOT Substations.  

· (2)  The IMM is launched by clicking the “Launch Model Editor” button on the Edit NOMCR screen.
· (3.a)  Use the Owner and Operator modeled under _Company_A  for the Ownership and Operatorship associations.
· (4.c) Use ERCOT for the Permission Area.
· Remember: There are multiple methods that can be used to associate links
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	Create a Substation
1
From the IMM main screen

Select:  Network/ERCOT Texas Network/ERCOT Substations in the IMM overview pane and expand the ERCOT Substation instance
2
Right-click: A Weather Zone  
Result: A menu will display

3
Select: New   
Result: A new screen will display in the work pane prompting the user to select an instance type  

4
Select:  Substation
5
Click: Create Instance button   
Result:  The single instance editor will display in the work pane

6
Enter: The appropriate substation name in the Name field

7

Enter: The required links
8

Select: Save



4. Create a Voltage Level

Activity 4.1
	[image: image13.png]



	Create a Voltage Level Using Single Instance Editor
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	SCENARIO: A new substation instance has been created in the IMM.  The data forms show that all of the equipment that will be created in Phase 1 of the project will operate at 69 kV.  You will need to create a VoltageLevel instance where you will model this equipment.

Do the following tasks:
1. Create a VoltageLevel instance under the new Substation
a. Give the new VoltageLevel instance a name corresponding to the actual Voltage Level of the equipment that is being modeled. (Example: A VoltageLevel instance created for equipment with a Voltage Level of 69 kV should be given the name “69”)  
2. Enter the appropriate links in the following association fields

a. BaseVoltage

Path: Network/Base Voltage/<voltage>
b. Owned By (Ownership)
Path: Network/Companies/Company/<Your Company>/<Ownership Link>
c. Operated By (Operatorship)
Path: Network/Companies/Company/<Your Company>/<Operatorship Link>
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	· A VoltageLevel serves as a container for equipment in a substation modeled at the same Voltage Level.  All of the equipment in the substation that will be modeled at 69 kV will be modeled under this VoltageLevel instance.

· (2.a)  Use 69 kV for the BaseVoltage association.
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	Step-By-Step Title
1
From the IMM main screen

Select:  Network/ERCOT Texas Network/ERCOT Substations (find your substation “_SUB_student initials”)
2
Right-click: A Substation instance

Result: A menu will display

3
Select: New   
Result: A new screen will display in the work pane prompting the user to select an instance type  

4
Select: VoltageLevel
5
Click: Create Instance button   
Result: The single instance editor will display in the work pane

6
Enter: The appropriate voltage level name in the Name field

7

Enter: Required links
8

Select: Save



Activity 4.2
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	Create a Voltage Level using templates


	
	Do the following tasks:

1. Create a new Voltage Level instance using Template
a. Right click on the voltage level and select “Template Editor”

b. Select “Voltage Level” from the Library and click ‘Next’

2. Enter the appropriate information in the following fields
a. Parent Path

Drag and drop the Substation where the Voltage Level should be added.

b. Voltage[Value]

Enter the voltage value. (Ex: type 138 for a 138KV voltage level)


3. Click ‘Import’ after completing all the information.

5. Create a Breaker
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	Create a Breaker 
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	SCENARIO: A breaker should always be created under a VoltageLevel. It should have two terminals created. Terminals are used to make the connectivity by using connectivity nodes. 

A Measurement Location should be created directly under the breaker representiong a telemetered Measurement (Breaker Status) from this device. A Measurement Group should be created under the Measurement Location and is used to group related analog or discrete measurements.
A discrete measurement should be modeled under one of the terminals with ICCP and SCADA Discrete Values under it. The ICCP Discrete Value is used to provide information relevant to the ICCP source, and the SCADA measurementvalue holds information necessary to define the instance in the EMS SCADA database
Required links and attributes are shown in the steps, and will be explained further in the “Tips” section. 

Refer to section 5.1 (5.1.1 to 5.1.5) for detailed steps on adding a Breaker using the Single Instance Editor. Refer to Section 5.2 for instructions on using the template for creating the Breaker.


Activity 5.1
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	Create a Breaker Using Single Instance Editor


	
	SCENARIO: A breaker is the first piece of equipment that you have decided to model under the 69 kV VoltageLevel. An open/closed status will need to be modeled under the breaker using an ICCP and SCADA point.  A data form on the switches is provided.  Any required links or attributes that is not on the data form will be explained in the Tips section. 
Do the following tasks:

1. Create a Breaker instance under the 69 kV VoltageLevel created in the previous activity
a. Name the Breaker “CB_10” in accordance with the naming convention seen in the one-line diagram of the substation.
2. Populate the following associations on the links tab
a. Owned By (Ownership)
Path: Network/Companies/Company
b. Operated By (Operatorship)
Path: Network/Companies/Company
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	Create an Instance

1
From the IMM main screen

Select:  Network/ERCOT Texas Network/ERCOT Substations (find your substation “_SUB_student initials”)
2
Right-click: the voltage level “69”
Result: A menu will display

3
Select: New   
Result: A new screen will display in the work pane prompting the user to select an instance type  

4
Select:  Breaker
5
Click: The Create Instance button  
Result:  The single instance editor will display in the work pane

6
Enter: The Breaker name in the name field according to the one line and data forms provided.
7.

Enter: Required Attributed

8.

Enter: Required Links

9.

Select: Save


	
	


Activity 5.1.1
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	Create Terminals

	
	Do the following tasks:
1. Locate the Breaker that was added in the previous activity
2. Create two terminals under the Breaker
a. Give the terminals an appropriate name
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	· It is a good idea to give the terminals a name that will make them easy to find in the system.  
· (2.a)  We suggest you follow these naming conventions for terminal names: 
· EquipmentName_1 
· EquipmentName_2
· All Breakers will require two terminals.
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	Create an Instance

1
From the IMM main screen

Select:  Network/ERCOT Texas Network/ERCOT Substations (find your substation “_SUB_student initials” and expand the voltage level instance.
2
Right-click: the Breaker
Result: A menu will display

3
Select: New   
Result: A new screen will display in the work pane prompting the user to select an instance type  

4
Select:  Terminal
5
Click: The Create Instance button  
Result:  The single instance editor will display in the work pane

6
Enter: The Terminal Name in the name field.
7.

Select: Save



Activity 5.1.2
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	Create a Measurement Location
A MeasurementLocation represents a physical location where a SCADA measurement is located. It is always created directly under the equipment. The name of the MeasurementLocation MUST match the name of the equipment. 
A Measurement Group should be created under the Measurement Location. Measurement group is used to group related analog or discrete measurements.  Analog and discrete measurements that are sourced from SCADA RTU’s and/or ICCP are collected together by associations to measurementgroup

	
	Do the following tasks:
1. Create a MeasurementLocation instance under the new Breaker
a. The MeasurementLocation must have the same name as the Breaker
2. Enter the appropriate values in the following association fields for the MeasurementLocation instance on the links tab
a. Has (PermissionArea)  

Path:List_Information/Permission Areas/ERCOT
b. Has Type Of (DeviceTypeNames) 
Path: List_Information/DeviceTypeNames/CB
3. Create a new MeasurementGroup instance under the MeasurementLocation
· Name the MeasurementGroup “STAT” 
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	· (2.a)  Use ERCOT as the PermissionArea.  ERCOT will always be used as the PermissionArea.
· (2.b)  Use CB as the DeviceTypeNames.  CB will always be used as the DeviceTypeNames for a Breaker.
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	Step-By-Step Title
1
From the IMM main screen

Right-click: A Breaker instance 
Result: A menu will display

2
Select: New
Result: A new screen will display in the work pane prompting the user to select an instance type  

3
Select: MeasurementLocation
4
Click: Create Instance button   
Result: The single instance editor will display in the work pane

5
Enter: The appropriate MeasurementLocation name in the Name field (should be same name as the Breaker instance)
6

Enter: The required links 
7

Select: Save
8.

Right Click: on the Measurement Location
9.

Select: New
10.

Create: A MeasurementGroup
11.

Enter: The Name of the measurement group

12.

Select: Save



Activity 5.1.3
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	Create a Discrete for the Breaker 
A discrete measurement may contain two measurementvalues. One amongst these two is the SCADA measurementvalue that holds information necessary to define the instance in the EMS SCADA database and the other is the ICCP measurementvalue utilized to provide information relevant to the ICCP source.



	
	Do the following tasks:

1. Create a Discrete instance under the terminal that was created for the Breaker.
a. Name the Discrete instance “ST”

2. Populate the following associations on the links tab
a. Measurement Type (switch Position)
Path:  List_Information/MeasurmentTypes/SwitchPosition
b. Owned By (Ownership)
Path: Network/Companies/Company
c. Operated By (Operatorship)
Path: Network/Companies/Company
d. Unit (switch Position)
Path:  List_Information/MeasurmentUnits/ SwitchPosition
e. Power System Resource

Drag and drop the drop you created in Activity 5.1.1 in this field
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	· (2.a)  Use SwitchPosition as the MeasurementType.  SwitchPosition will always be used as the MeasurementType for a Breaker Discrete.
· (2.d)  Use SwitchPosition as the Unit.  SwitchPosition will always be used as the Unit for a Breaker Discrete.
· (2.e)  The PowerSystemResource association will be the equipment that the Discrete is modeled under.
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	Step-By-Step Title
1
From the IMM main screen

Right-click: A Terminal instance modeled under a Breaker.
Result: A menu will display

2
Select: New   
Result: A new screen will display in the work pane prompting the user to select an instance type  

3
Select: Discrete
4
Click: Create Instance button   
Result: The single instance editor will display in the work pane

5
Enter: The appropriate Discrete name in the Name field

6

Enter: The required links(refer to pg 22)



Activity 5.1.4 
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	Create a SCADA Discrete Value for Discrete



	
	Do the following tasks:

1. Create an DiscreteValue instance under the ST Discrete created in the previous activity
a. Name the DiscreteValue created “ST”

2. For the DiscreteValue enter the appropriate links in the following association fields on the links tab
a. Belong To (DiscrteAlarmCategory)

Path: List_Information/Discrete Alarm Category
Note: See Tips section below.
b. Belong To (Site)

Path: List_Information/Site
Note: See Tips section below.
c. Has (ConversionTable)

Path: List_Information/Conversion Tables/OAG
d. Has Name Of (DiscreteName)

Path: List_Information/Discrete Name/ST
e. Has Type Of (DiscreteType)
Path: List_Information/Discrete Type/O_C
f. Has Secondary (site)

Path: List_Information/Site
Note: See Tips section below.
g. Grouped By (MeasurementGroup)

Path:  Network/ERCOT Texas Network/ERCOT     Substations/WZ_WEST/_Sub/69/CB_10/CB_10/STAT

Drag and drop the Measurement Group ‘STAT’ created under the Measurement Location in this field.
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	· (2.a)  The DiscreteAlarmCategory is dependent on the voltage level of the equipment.  A device modeled at 69 kV will use B4 for the DiscreteAlarmCategory.  Reference the chart on pg 123 for more information.
· (2.b)  Use any of the following combinations for the Primary Site/Secondary Site associations: TSP1/TSP5, TSP2/TSP6, TSP3/TSP7.
· (2.c)  Use OAG for the ConversionTable association.  OAG will always be used as the ConversionTable for a Discrete Value.
· (2.d)  Use ST for the Discrete Name association.  
· (2.e)  Use O_C DiscreteType association.
· (2.f)  The Grouped By (MeasurementGroup) association will be the MeasurementGroup named “STAT” modeled under the MeasurementLocation for the Breaker
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	Step-By-Step Title
1
From the IMM main screen

Right-click: A Discrete instance modeled under a Breaker.
Result: A menu will display

2
Select: New   
Result: A new screen will display in the work pane prompting the user to select an instance type  

3
Select: DiscreteValue
4
Click: Create Instance button   
Result: The single instance editor will display in the work pane

5
Enter: The appropriate DiscreteValue name in the Name field

6

Enter: The required links



Activity 5.1.5
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	Create an ICCP Discrete Value for Discrete



	
	Do the following tasks:

1. Create a DiscreteValue instance under the ST Discrete created in the Activity 5.3
a. Name the DiscreteValue created “ICCP”

2. For the DiscreteValue enter the appropriate links in the following association fields
a. MeasurementValueSource
Path: Network/Companies/<Your Company Name>/<TSP ID>_TSP
3. Create a MeasurementValueQuality instance under the new DiscreteValue instance.  


	[image: image35.jpg]



	· (2.a)  The MeasurementValueSource association is found under the company.  The Measurement Value Source under the company will be in the format <TSP ID>_TSP. Drag and drop the link in this field.
· (3)  A MeasurementValueQuality instance has no required attributes or links.
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	Step-By-Step Title
1
From the IMM main screen

Right-click: A Discrete instance modeled under a Breaker
Result: A menu will display

2
Select: New   
Result: A new screen will display in the work pane prompting the user to select an instance type  

3
Select:DiscreteValue
4
Click: Create Instance button   
Result: The single instance editor will display in the work pane

5
Enter: The appropriate DiscreteValue name in the Name field

6

Enter: The required links
7.

Select:  Save



Activity 5.2 
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	Create a Breakers using templates


	
	Do the following tasks:

1. Create a new Breaker instance using Template
a. Right click on the voltage level and select “Template Editor”

b. Select “Breaker” from the Library and click ‘Next’

2. Enter the appropriate information in the following fields
a. Parent Path

Drag and drop the voltage level under the substation where the Breaker should be added.

b. Breaker Name
c. Operated by[Link]  
Path: Network/Companies/
d. Owned by[Link] 
Path: Network/Companies/
e. Measurement Value Source[Link]
Path: Network/Companies/

The Measurement Value Source under the company will be in the format <TSP ID>_TSP. Drag and drop the link in this field.
f. Discrete Alarm Category

Refer to the Alarm Category Table in the appendix of the Activity guide for the Alarm Categories. Type the Alarm Category in this field.  (ex: for a Breaker at 69 KV, type ‘B4’ in this field)


3. Click ‘Import’ after completing all the information.
6. Create a Disconnector
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SCENARIO: A Disconnector should always be created under a VoltageLevel. It should have two terminals created. Terminals are used to make the connectivity by using connectivity nodes. 

A Measurement Location should be created directly under the Disconnector representiong a telemetered Measurement (Disconnector Status) from this device. A Measurement Group should be created under the Measurement Location and is used to group related analog or discrete measurements.
A discrete measurement should be modeled under one of the terminals with ICCP and SCADA Discrete Values under it. The ICCP Discrete Value is used to provide information relevant to the ICCP source, and the SCADA measurementvalue holds information necessary to define the instance in the EMS SCADA database
Required links and attributes are shown in the steps, and will be explained further in the Tips section. 

Refer to section 6.1 (6.1.1 to 6.1.5) for detailed steps on adding a Disconnector using the Single Instance Editor. And refer to section 6.2 for the instructions to use the template for creating a Disconnector.
Activity 6.1 Create a Disconnector using Single Instance Editor
Activity 6.1.1
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	Create Disconnector Using Single Instance Editor

	
	SCENARIO: A disconnector should be added under a Voltage Level. 

Do the following tasks:

1. Create a Disconnector instance under the VoltageLevel created in the Activity 4
a. Name the Disconnector “11” in accordance with the one line provided at the appendix of this book.
2. Populate the following associations on the links tab
a. Owned By (Ownership)
Path: Network/Companies/Company
b. Operated By (Operatorship)
Path: Network/Companies/Company
3. Create two Terminals under the Disconnector
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	· A Disconnector can also be added using Template or Copy and Pasting an existing Disconnector and updating the names, attributes and links.
· Refer to NMMS: ERCOT Modeling Guidelines for Data types of the Attributes and more description about the attributes and links for a Disconnector


Activity 6.1.2
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	Create a Measurement Location
A MeasurementLocation represents a physical location where a SCADA measurement is located. It is always created directly under the equipment. The name of the MeasurementLocation MUST match the name of the equipment. 

A Measurement Group should be created under the Measurement Location. Measurement group is used to group related analog or discrete measurements.  Analog and discrete measurements that are sourced from SCADA RTU’s and/or ICCP are collected together by associations to measurementgroup


	
	Do the following tasks:
1. Create a MeasurementLocation instance under the new Disconnector
a. The MeasurementLocation must have the same name as the Disconnector
2. Enter the appropriate values in the following association fields for the MeasurementLocation instance
a. Has (PermissionArea)  

Path:List_Information/Permission Areas/ERCOT
b. Has Type Of (DeviceTypeNames) 
Path: List_Information/DeviceTypeNames/DSC
3. Create a new MeasurementGroup
a. Name the MeasurementGroup “STAT”  
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	· (2.a)  Use ERCOT as the PermissionArea.  ERCOT will always be used as the PermissionArea
· (2.b)  Use DSC as the DeviceTypeNames.  DSC will always be used as the DeviceTypeNames for a disconnector.



Activity 6.1.3
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	Create a Discrete for the Disconnector
A discrete measurement may contain two measurementvalues. One amongst these two is the SCADA measurementvalue that holds information necessary to define the instance in the EMS SCADA database and the other is the ICCP measurementvalue utilized to provide information relevant to the ICCP source.



	
	Do the following tasks:

1. Create a Discrete instance under the terminal that was created for the Disconnector
a. Name the Discrete instance “ST”

2. Populate the following associations on the links tab
a. Measurement Type

Path:  List_Information/MeasurmentTypes/ SwitchPosition
b. Owned By (Ownership)
Path: Network/Companies/Company
c. Operated By (Operatorship)
Path: Network/Companies/Company
d. Unit

Path:  List_Information/MeasurmentUnits/ SwitchPosition
e. Power System Resource

Drag and drop the Disconnector that this Discrete  created under in this field. 
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	· (2.a)  Use SwitchPosition as the MeasurementType.  SwitchPosition will always be used as the MeasurementType for a Disconnector Discrete.
· (2.d)  Use SwitchPosition as the Unit.  SwitchPosition will always be used as the Unit for a Disconnector Discrete.
· (2.e)  The PowerSystemResource association will be the Disconnector that the Discrete is modeled under.


Activity 6.1.4
	[image: image45.png]



	Create a SCADA Discrete Value for Discrete



	
	Do the following tasks:

1. Create an DiscreteValue instance for the Discrete created in the previous activity
a. Name the DiscreteValue created “ST”

2. For the DiscreteValue enter the appropriate links in the following association fields
a. Belong To (DiscrteAlarmCategory)

Path: List_Information/Discrete Alarm Category
Note: See Hints below to find more information
b. Belong To (Site)

Path: List_Information/Site
Note: See Hints below to find more information
c. Has (ConversionTable)

Path: List_Information/Conversion Tables/OAG
d. Has Name Of (DiscreteName)

Path: List_Information/Discrete Name/ST
e. Has Type Of (DiscreteType)

Path: List_Information/Discrete Type/O_C
f. Grouped By (MeasurementGroup)

Path:  Network/ERCOT Texas Network/ERCOT     Substations/WZ_WEST/_Sub/69/11/11/STAT
Drag and drop the Measurement Group created under the Measurement Location into this field. 
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	· (2.a)  The DiscreteAlarmCategory is dependent on the voltage level of the equipment.  A device modeled at 69 kV will use B4 for the DiscreteAlarmCategory.  Reference the chart on pg 123 for more information.
· (2.b)  Use any of the following combinations for the Primary Site/Secondary Site associations: TSP1/TSP5, TSP2/TSP6, TSP3/TSP7.
· (2.c)  Use OAG for the ConversionTable association.  OAG will always be used as the ConversionTable for a Discrete Value.
· (2.d)  Use ST for the Discrete Name association.  
· (2.e)  Use O_C DiscreteType association.
· (2.f)  The Grouped By (MeasurementGroup) association will be the MeasurementGroup named “STAT” modeled under the MeasurementLocation for the Disconnector


Activity 6.1.5
	[image: image47.png]



	Create an ICCP Discrete Value for Discrete



	
	Do the following tasks:

1. Create an DiscreteValue instance for the Discrete created in the previous activity
a. Name the DiscreteValue created “ICCP_Value”

2. For the DiscreteValue enter the appropriate links in the following association fields
a. MeasurementValueSource
Path: Network/Companies
3. Create a MeasurementValueQuality instance under the new AnalogValue instance.  
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	· (2.a)  The MeasurementValueSource association is found under the company.  The Measurement Value Source under the company will be in the format <TSP ID>_TSP. Drag and drop the link in this field.
·  (3)  A MeasurementValueQuality instance has no required attributes or links.


Activity 6.2
	[image: image49.png]



	Create Disconnector using templates


	
	Do the following tasks:

1. Create a new Disconnector instance using Template
a. Right click on the voltage level and select “Template Editor”

b. Select “Disconnector” from the Library and click ‘Next’

2. Enter the appropriate information in the following fields
a. Parent Path

Drag and drop the voltage level under the substation where the Disconnector should be added.

b. DSC Name
c. Operated by[Link]  
Path: Network/Companies/
d. Owned by[Link] 
Path: Network/Companies/
e. Measurement Value Source[Link]

Path: Network/Companies/

The Measurement Value Source under the company will be in the format <TSP ID>_TSP. Drag and drop the link in this field.
f. Discrete Alarm Category

Refer to the Alarm Category Table in the appendix of the Activity guide for the Alarm Categories. Type the Alarm Category in this field.  (ex: for a disconnector at 69 KV, type ‘B4’ in this field)


3. Click ‘Import’ after completing all the information.
7. Create a Load
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SCENARIO: A Load should always be created under a Voltage Level. It should have one terminal created. Terminal is used to make the connectivity by using connectivity node. 

A Measurement Location should be created directly under the Load representing telemetered Measurement (Load MW and MVAR) from this device. A Measurement Group should be created under the Measurement Location and is used to group related analog or discrete measurements.
Two Analog measurements (MW and MVAR) should be modeled under the terminals with ICCP and SCADA Analog Values under each of the Analogs. The ICCP Analog Value is used to provide information relevant to the ICCP source, and the SCADA measurementvalue holds information necessary to define the instance in the EMS SCADA database
Required links and attributes are shown in the steps, and will be explained further in the Tips section. 

Refer to section 7.1 (7.1.1 to 7.1.5) for detailed steps on adding a Load using the Single Instance Editor. And refer to section 7.2 for the instructions to use the template for creating a Load.
Activity 7.1
	[image: image51.png]



	  7.1.1. Create a Load Using Single Instance Editor


	
	SCENARIO:  A load is the next device to be created for Phase 1 of our project.  The instance type CustomerLoad will be used to model the new load.

Do the following tasks:

1. Create a new CustomerLoad instance under the 69 kV Voltage Level
a. Give the new CustomerLoad instance the name “LD_1” as is shown in the one-line diagram

2. Enter the appropriate values in the following attribute fields

a. Fixed Real Power Percent

b. Nominal Real Power Percent

c. Fixed Real Power (MW value)
d. Fixed Reactive Power (MVAR value)
e. Fixed Reactive Power Percent

f. Nominal Reactive Power Percent

g. Power Factor

3. Enter the appropriate links in the following association fields

a. Assigned To (ConformLoadGroup)

Path: Schedules/Load Area Schedules/ERCOT
b. LoadType

Path: List_Information/Load Types
4. Create a Terminal instance under the new CustomerLoad
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	· (2.a) (2.b) (2.e)  Set the Fixed Real Power Percent, Nominal Real Power Percent, and Nominal Reactive Power Percent attributes to 100.
· (2.c) (2.d)  The Fixed Real Power and Fixed Reactive Power can be found on the data form.
· (2.f)  The Power Factor for the load can be calculated from the MW and MVAR data provided on the data form.

· (3.a) A Load schedule should be created under Schedules/Load Area Schedules/ERCOT.  The Load Schedule template can be used to create this load schedule. Create the load schedule under the same weather zone as the station. Name the schedule as <Station ID>_<Load Name>. After creating the load schedule, drag and drop the schedule in the ConformLoadGroup link on the load. Refer to Activity 7.1.5 for creating a Load Schedule. 
· (3.b)  Use TYPE for the LoadType association.  


Activity 7.1.2
	[image: image53.png]



	Create a MeasurementLocation for CustomerLoad

A MeasurementLocation represents a physical location where a SCADA measurement is located. It is always created directly under the equipment. The name of the MeasurementLocation MUST match the name of the equipment. 

A Measurement Group should be created under the Measurement Location. Measurement group is used to group related analog or discrete measurements.  Analog and discrete measurements that are sourced from SCADA RTU’s and/or ICCP are collected together by associations to measurementgroup


	
	Do the following tasks:

1. Create a MeasurementLocation instance under the new CustomerLoad

a. The MeasurementLocation must have the same name as the CustomerLoad
2. Enter the appropriate links in the following association fields for the MeasurementLocation instance
a. Has (PermissionArea)

Path:List_Information/Permission Areas/ERCOT
b. Has Type Of (DeviceTypeNames)

Path: List_Information/DeviceTypeNames/LD
3. Create a MeasurementGroup instance under the new MeasurementLocation instance

a. Name the MeasurementGroup “ANLG”
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	· (2.a)  Use ERCOT as the PermissionArea.  ERCOT will always be used as the PermissionArea for all devices.
· (2.b)  Use LD as the DeviceTypeNames.  LD will always be used as the DeviceTypeNames for a CustomerLoad.

· (3)  The MeasurementGroup has no required attributes or links.


Activity 7.1.3
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	Create Analogs for the CustomerLoad

An Analog measurement may contain two measurementvalues. One amongst these two is the SCADA measurementvalue that holds information necessary to define the instance in the EMS SCADA database and the other is the ICCP measurement value utilized to provide information relevant to the ICCP source.

	
	Do the following tasks:
1. Create two Analog instances under the terminal that was created for the CustomerLoad
a. Name the Analog instances “MVAR” and “MW”

2. Enter the appropriate links in the association fields for both Analog instances
a. MeasurementType

Path: List_Information/MeasurmentTypes
Note: See Hints section below for more information
b. Unit

Path: List_Information/MeasurmentUnits
c. PowerSystemResource

Path:  Network/ERCOT Texas Network/ERCOT     Substations/WZ_WEST/_Sub/69/LD_1

Drag and Drop the Load into this field. 
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	· (3.a)  Use ThreePhaseReactivePower as the MeasurementType for the MVAR Analog.  ThreePhaseReactivePower will always be used as the MeasurementType for a MVAR Analog.
· (3.a)  Use ThreePhaseActivePower as the MeasurementType for the MW Analog.  ThreePhaseActivePower will always be used as the MeasurementType for a MW Analog.
· (3.b)  Use MVAR as the Unit for the MVAR Analog.  MVAR will always be used as the Unit for a MVAR Analog.
· (3.b)  Use MW as the Unit for the MW Analog.  MW will always be used as the Unit for a MW Analog.
· (3.c)  The PowerSystemResource association will be the CustomerLoad that the Analogs are modeled under.


Activity 7.1.4
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	Create an ICCP AnalogValue for Analogs



	
	Do the following tasks:

1. Create an AnalogValue instance for each Analog created in the previous activity
a. Name the AnalogValues created “ICCP”

2. For each AnalogValue enter the appropriate links in the following association fields
a. MeasurementValueSource

Path: Network/Companies
3. Create a MeasurementValueQuality instance under the new AnalogValue instance.  


	[image: image58.jpg]



	·  (2.a)  The MeasurementValueSource association is found under the company.  The Measurement Value Source under the company will be in the format <TSP ID>_TSP. Drag and drop the link in this field.
· (3)  A MeasurementValueQuality instance has no required attributes or links


Activity 7.1.5
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	Create a SCADA AnalogValue for Analogs

	
	Do the following tasks:

1. Create an AnalogValue instance for the MW and MVAR Analogs created in Activity 7.3
a. Name the AnalogValues created “SCADA”

2. For each AnalogValue enter the appropriate links in the following association fields
a. Belong To (AnalogAlarmCategory)

Path: List_Information/Analog Alarm Category

b. Belong To (Site)

Path: List_Information/Site
c. Has Secondary (Site)

Path: List_Information/Site
d. Has A (AccuracyClass)

Path: List_Information/Accuracy Classes/LDHW
e. Has Name Of (AnalogName)

Path: List_Information/Analog Names
f. Grouped By (MeasurementGroup)

Path:  Network/ERCOT Texas Network/ERCOT     Substations/WZ_WEST/_Sub/69/LD_1/LD_1/ANLG
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	· (2.a)  Use AL for the AnalogAlarmCategory associations. AL will be used for all MW and MVAr measurments. Reference the chart on pg 123 for more information.
· (2.b) (2.c)  Use any of the following combinations for the Primary Site/Secondary Site associations: TSP1/TSP5, TSP2/TSP6, TSP3/TSP7.
· (2.d)  Use LDHW as the AccuracyClass for the MW AnalogValue and LDHR as the AccuracyClass for the MVAR AnalogValue.  Reference the chart on pg 123 for more information.
· (2.e)  Use MW and MVAR for the AnalogName associations.
· (2.f)  The Grouped By (MeasurementGroup) association will be the MeasurementGroup named “ANLG” modeled under the MeasurementLocation for the CustomerLoad


Activity 7.1.6
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	Create a Load Schedule



	
	When a new load is added to the model, ERCOT asks that the TSP provides a schedule for the load.  The Load Schedule contains a MW and MVAR value for every hour for a full week.  Since this data is usually not available when a new load is added, ERCOT recommends that the TSP enters the summer peak MW and MVAR values into these fields. To prevent excessive data entry, a template has been created that will populate the Load Schedule with these peak values.  The template can be found in the Template Editor under the name Load Schedule.

Do the following tasks:

1. Open the Load Schedule template
2. Enter the appropriate data into the following fields
a. Parent Path

Link:  Schedules/Load Area Schedules/ERCOT/

The Load Schedule should be in the same weather zone as the load.

b. Load Schedule Name

Name the Load Schedule as <Sub ID>_<Load Name> for consistency. 
c. MW

Value:  Peak summer MW value

d. MVAr

Value:  Peak summer MVAr Value

3. Import the template


After importing the Load Schedule, drap and drop it in the Assigned To (ConformLoadGroup) link on the Load.

Activity 7.2
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	Create Load using templates


	
	Do the following tasks:

1. Create a new Load instance using Template
a. Right click on the voltage level and select “Template Editor”

b. Select “Load” from the Library and click ‘Next’

2. Enter the appropriate information in the following fields
a. Parent Path

Drag and drop the voltage level under the substation where the Load should be added.

b. Load Name
c. Operatorship [Link]  
Path: Network/Companies/
d. Ownership [Link] 
Path: Network/Companies/
e. Measurement Value Source[Link]

Path: Network/Companies/

The Measurement Value Source under the company will be in the format <TSP ID>_TSP. Drag and drop the link in this field.
f. Fixed Real Power

MW value of the Load

g. Fixed Reactive Power

MVAR value of the Load
h. Parent Path for Load Schedule

Path: Schedules/Load Area Schedules/ERCOT/
Note: the Load Schedule should be added in the same Weather zone as the load.
i. Schedule MW

j. Schedule MVAR



3. Click ‘Import’ after completing all the information.
8. Create a BusbarSection
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SCENARIO: A Busbar Section should always be created under a Voltage Level. It should have one terminal created. Terminal is used to make the connectivity by using connectivity node. 

A Measurement Location should be created directly under the Busbar Section representiong telemetered Measurement (KV) from this device. A Measurement Group should be created under the Measurement Location and is used to group related analog or discrete measurements.
An Analog measurement (KV) should be created under the terminal with ICCP and SCADA Analog Values under it. The ICCP Analog Value is used to provide information relevant to the ICCP source, and the SCADA measurementvalue holds information necessary to define the instance in the EMS SCADA database
Required links and attributes are shown in the steps, and will be explained further in the Tips section. 

Refer to section 8.1 (8.1.1 to 8.1.7) for detailed steps on adding a Busbar Section using the Single Instance Editor. And refer to section 8.2 for the instructions to use the template for creating a Busbar Section.
Activity 8.1
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	8.1.1  Create a Bus Using Single Instance Editor


	
	Do the following tasks:

1. Create a new BusBarSection instance
a. Name the BusBarSection instance “BB_1” as seen in the one-line diagram
2. Enter the appropriate links in the following association fields

a. Owned By (Ownership) 

Path: Network/Companies/Company
b. Operated By (Operatorship)

Path: Network/Companies/Company
c.  BaseVoltage

Path: Network/Base Voltage
3. Create one Terminal instance under the new BusBarSection


Activity 8.1.2
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	Create a MeasurementLocation and a MeasurementGroup for BusBarSection

A MeasurementLocation represents a physical location where a SCADA measurement is located. It is always created directly under the equipment. The name of the MeasurementLocation MUST match the name of the equipment. 

A Measurement Group should be created under the Measurement Location. Measurement group is used to group related analog or discrete measurements.  Analog and discrete measurements that are sourced from SCADA RTU’s and/or ICCP are collected together by associations to measurementgroup


	
	Do the following tasks:

1. Create a MeasurementLocation instance under the new BusBarSection

a.  The MeasurementLocation must have the same name as the BusBarSection
2. Enter the appropriate values in the following association fields for the MeasurementLocation instance
a. Has (PermissionArea)  

Path:List_Information/Permission Areas/ERCOT
b. Has Type Of (DeviceTypeNames) 
Path: List_Information/DeviceTypeNames
3. Create a MeasurementGroup instance under the new MeasurementLocation instance

a. Name the MeasurementGroup “ANLG”
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	· (2.a)  Use ERCOT as the PermissionArea.  ERCOT will always be used as the PermissionArea
· (2.b)  Use BS as the DeviceTypeNames.  BS will always be used as the DeviceTypeNames for a BusBarSection
· (3)  The MeasurementGroup has no required attributes or links


Activity 8.1.3
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	Create an Analog for the BusBarSection

An Analog measurement may contain two measurementvalues. One amongst these two is the SCADA measurementvalue that holds information necessary to define the instance in the EMS SCADA database and the other is the ICCP measurement value utilized to provide information relevant to the ICCP source.


	
	Do the following tasks:

1. Create an Analog instance under the terminal that was created for the BusBarSection
a. Name the Analog instance “KV” 

2. Enter the appropriate links in the association fields for both Analog instances
a. MeasurementType

Path: List_Information/MeasurmentTypes/LineToLineVoltage
b. Unit

Path: List_Information/MeasurmentUnits/KV
c. PowerSystemResource

Path:  Network/ERCOT Texas Network/ERCOT     Substations/WZ_WEST/_Sub/69/BB_1

Drag and drop the BusBar Sectionto which this Analog belongs to in this field

d. Owned By (Ownership) 

Path: Network/Companies/Company
e. Operated By (Operatorship)

Path: Network/Companies/Company
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	· (2.a)  Use LineToLineVoltage as the MeasurementType for the KV Analog.  LineToLineVoltage will always be used as the MeasurementType for a KV Analog
· (2.b)  Use KV as the Unit for the KV Analog.  KV will always be used as the Unit for a KV Analog
· (2.c)  The PowerSystemResource association will be the BusBarSection that the Analogs are modeled under


Activity 8.1.4
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	Create an ICCP AnalogValue for Analogs



	
	Do the following tasks:

1. Create an AnalogValue instance for the Analog created in the previous activity
a. Name the AnalogValues created “ICCP”

2. For each AnalogValue enter the appropriate links in the following association fields
a. MeasurementValueSource

Path: Network/Companies
3. Create a MeasurementValueQuality instance under the new AnalogValue instance.  
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	· (2.a)  The MeasurementValueSource association is found under the company.  The Measurement Value Source under the company will be in the format <TSP ID>_TSP. Drag and drop the link in this field.
· (3)  A MeasurementValueQuality instance has no required attributes or links.


Activity 8.1.5 
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	Create a SCADA AnalogValue for Analogs

	
	Do the following tasks:

4. Create an AnalogValue instance for the Analog created in the previous activity
a. Name the AnalogValues created “SCADA”

5. For each AnalogValue enter the appropriate links in the following association fields
a. Belong To (AnalogAlarmCategory)

Path: List_Information/Analog Alarm Category/BB
b. Belong To (Site)

Path: List_Information/Site
c. Has Secondary (Site)

Path: List_Information/Site
d. Has A (AccuracyClass)

Path: List_Information/Accuracy Classes/KV
e. Has Name Of (AnalogName)

Path: List_Information/Analog Names
f. Grouped By (MeasurementGroup)

Path:  Network/ERCOT Texas Network/ERCOT     Substations/WZ_WEST/_Sub/69/BB_1/BB_1/ANLG
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	· (2.a)  Use BB for the AnalogAlarmCategory association. BB will be used for all KV measurments. 
· (2.b) (2.c) Use any of the following combinations for the Primary Site/Secondary Site associations: TSP1/TSP5, TSP2/TSP6, TSP3/TSP7.
· (2.d)  Use KV as the AccuracyClass for the KV AnalogValue.  Reference the chart on pg 123 for more information.
· (2.e)  Use KV for the AnalogName association.
· (2.f)  The Grouped By (MeasurementGroup) association will be the MeasurementGroup named “ANLG” modeled under the MeasurementLocation for the Bus.


Activity 8.1.6 
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	Create an AnalogLimitSet

	
	Do the following tasks:

1. Create an AnalogLimitSet instance under the “KV” Analog
a. Name the AnalogLimitSets created “ALS”


Activity 8.1.7
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	Create AnalogLimits

	
	Do the following tasks:

1. Create two AnalogLimit instances for the AnalogLimitSet created in the previous activity
a. Name the AnalogLimits “EMGY” for the Emergency Limit and “NRML” for the Normal Limit

2. Enter the appropriate values in the following attribute fields
a. Upper Threshold

b. Lower Threshold

c. Limit Type

d. Deadband

3. Enter the appropriate links in the following association fields
a. Belong To (LimitAlarmCategory)

Path: List_Information/LimitAlarmCategory
b. Has Name Of (AnalogLimitName)

Path: List_Information/AnalogLimitName
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	· (2.a) (2.b)  Lower and Upper Threshold information can be found on page 108.
· (2.c)  The Emergency Limit will have a Limit Type of Two Hour Rating and the Normal Limit will have a Limit Type of Normal Rating.
· (3.a)  For the LimitAlarmCategory Association, use V2 for the Emergency Limit and V1 for the Normal Limit.
· (3.b)  For the AnalogLimitName Association, use EMGY for the Emergency Limit and NRML for the Normal Limit.


Activity 8.2
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	Create a Busbar Section Using Template
Do the following tasks:

4. Create a new Busbar instance using Template
c. Right click on the voltage level and select “Template Editor”

d. Select “Busbar Section” from the Library and click ‘Next’

5. Enter the appropriate information in the following fields
a. Parent Path

Drag and drop the voltage level under the substation where the Busbar Section should be added.

b. Busbar Section Name
c. Voltage[Value]

Enter the voltage value (ex: enter 138 for a 138 KV bus bar)

d. Operatorship[Link]  (Path: Network/Companies/)
e. Ownership[Link] (Path: Network/Companies/)
f. Measurement Value Source

Path: Network/Companies/

The Measurement Value Source under the company will be in the format <TSP ID>_TSP 
6. Click ‘Import’ after completing all the information.
7. The following attributes will not be completed by the Template on the Analog Limits (NRML and EMGY). Complete the following information after importing the template.
a. Upper Threshold
b. Lower Threshold
c. Dead Band
Refer to the Bus Alarms table in the appendix of the activity book pg 124 for the limits and dead band. The NRML limit will be ±5% and the EMGY limits will be ±10%. 



9. Create an Endcap
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	Create an End Cap

	
	SCENARIO: Some of the equipment modeled in the substation will be left hanging where equipment will be added on in the later phases of the project.  In order for the NOMCR to pass the validation performed before it is submitted, the hanging connections must be terminated by EndCaps.  

Do the following tasks:

1. Create an EndCap instance under the 69 kV VoltageLevel
2. Enter the appropriate links in the following association fields

a. Owned By (Ownership) 

Path: Network/Companies/Company
b. Operated By (Operatorship)

Path: Network/Companies/Company
3. Create a Terminal for the EndCap instance
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	· (1)  An EndCap will need to be added for each hanging connection. 
· The EndCap will be removed when more equipment is added and connected. 


10. Connect Equipment 

	[image: image79.png]



	Connect Equipment


	
	Do the following tasks:

1. Create a new ConnectivityNodeGroup instance under the Voltage Level
2. Enter the appropriate attribute values in the following fields
a. PSS/E Bus Number
3. Enter the appropriate links in the following association fields

a. Owned By (Ownership) 

Path: Network/Companies/Company
b. Operated By (Operatorship)

Path: Network/Companies/Company
4. Create the required number of new ConnectivityNode instances under the ConnectivityNodeGroup 

5. Enter the appropriate links in the following association fields

a. Equipment Container
Path:  Network/ERCOT Texas Network/ERCOT     Substations/WZ_WEST/_Sub/69(voltage level)
6. Connect the equipment created for Phase 1 by dragging and dropping the ConnectivityNodes created into the ConnectivityNode link of the appropriate Terminal
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	· (1)  The ConnectivityNodeGroup name is usually the PTI bus number.
(Use your Co. naming convention ex. 27000) and save.

· (3)  One connectivity node must be created for each point of connection.  Use the one-line diagram to determine the appropriate number of connectivity nodes.
· (4.a)  The Equipment container association will be the voltage level that your nodes are contained in.
· The IMM character limitation for a node name is 4.  
· Using the Table View Editor is ideal for adding connectivity nodes.


Phase 2
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	In this phase we will model devices from Phase 1 as well as new ones:
· Shunt Capacitors

· Power Transformers

· Transmission Lines



11. Create NOMCR 2
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	  Create NOMCR 2

NOMCR 2 will be marked dependent to NOMCR 1.

	
	SCENARIO:

Do the following tasks:
1. Enter the appropriate data in the following NOMCR information fields

a. NOMCR Name

b. Energization Date

c. Short Description

2. Check the following boxes labeled None in the Dependency section
a. Dependent SAMRs

b. Dependent PMCR

3. Save the NOMCR
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	· The one-line diagram titled “Phase 2 shows all of the equipment that will be modeled in NOMCR 2.


12. Create a New Voltage level
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	Create a New Voltage Level Using Single Instance Editor
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	SCENARIO: A new substation instance has been created in NOMCR 1.  The data forms and one-line diagram show that some the equipment that is created in Phase 2 of the project will be modeled at 138 kV.  You will need to create a VoltageLevel instance where you will model this equipment.  The equipment being modeled at 69 kV will be modeled under the 69 kV VoltageLevel created in NOMCR 1.
Do the following tasks:

1. Create a VoltageLevel instance under the new Substation
a. Give the new VoltageLevel instance a name corresponding to the actual Voltage Level of the equipment that is being modeled
2. Enter the appropriate links in the following association fields

a. BaseVoltage

Path: Network/Base Voltage
b. Owned By (Ownership)
Path: Network/Companies/Company
c. Operated By (Operatorship)
Path: Network/Companies/Company
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	· A VoltageLevel serves as a container for equipment in a substation modeled at the same Voltage Level.  All of the equipment in the substation that will be modeled at 138 kV will be modeled under this VoltageLevel instance.

· (2.a)  Use 138 kV for the BaseVoltage association.  


13. Create a Disconnector
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	Create a Disconnectors using templates
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	SCENARIO: Phase 2 of the project contains four disconnectors.  These four disconnectors will be created using a template.  Templates provide a much more efficient method for creating most devices.
Do the following tasks:

1. Create a new Disconnector instance using Template

a.  Right click on the voltage level and select “Template Editor”

b.   Select “Disconnector” from the Library and click ‘Next’

2. Enter the appropriate information in the following fields

a.  Parent Path

Drag and drop the voltage level under the substation where the Disconnector should be added.

b.  Disconnector Name
c.  Operated by[Link] (Path: Network/Companies/)
d.  Owned by[Link] (Path: Network/Companies/)
e.  Measurement Value Source[Link]

Path: Network/Companies/

The Measurement Value Source under the company will be in the format <TSP ID>_TSP. Drag and drop the link in this field.

f.  Discrete Alarm Category

Refer to the Alarm Category Table in the appendix of the Activity guide for the Alarm Categories. Type the Alarm Category in this field.  (ex: for a Disconnector at 69 KV, type ‘B4’ in this field)


                             3.  Click ‘Import’ after completing all the information.
14. Create a Breaker
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	Create a Breakers using templates
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	SCENARIO: Phase 2 of the project contains two breakers.  These two breakers will be created using a template.  Templates provide a much more efficient method for creating most devices.

Do the following tasks:

1. Create a new Breaker instance using Template

a.  Right click on the voltage level and select “Template Editor”

b.   Select “Breaker” from the Library and click ‘Next’

2. Enter the appropriate information in the following fields

a.  Parent Path

Drag and drop the voltage level under the substation where the Breaker should be added.

b.  Breaker Name
c.  Operated by[Link]  (Path: Network/Companies/)
d.  Owned by[Link]  (Path: Network/Companies/)
e.  Measurement Value Source[Link]
The Measurement Value Source under the company will be in the format <TSP ID>_TSP. Drag and drop the link in this field.

f.  Discrete Alarm Category

Refer to the Alarm Category Table in the appendix of the Activity guide for the Alarm Categories. Type the Alarm Category in this field.  (ex: for a Breaker at 69 KV, type ‘B4’ in this field)


3. Click ‘Import’ after completing all the information.
15. Create a Shunt Compensator
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SCENARIO: A Shunt Compensator should be created under the voltage level. It is created with one terminal for connecting it to other devices using a connectivity node.

 A Measurement Location should be created directly under the Shunt Compensator representing telemetered Measurement (MVAR) from this device. A Measurement Group should be created under the Measurement Location and is used to group related analog or discrete measurements.
An Analog measurement (MVAR) should be created under the terminal with ICCP and SCADA Analog Values under it. The ICCP Analog Value is used to provide information relevant to the ICCP source, and the SCADA measurementvalue holds information necessary to define the instance in the EMS SCADA database. A discrete measurement should also be created with only SCADA discrete value.

A discrete measurement (ST) should also be created under the terminals with a SCADA Discrete Value under it. 

Required links and attributes are shown in the steps, and will be explained further in the Tips section. 

Refer to section 15.1 (15.1.1 to 15.1.7) for detailed steps on adding a Shunt Compensator using the Single Instance Editor. And refer to section 15.2 for the instructions to use the template for creating a Shunt Compensator. 
Activity 15.1
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	15.1.1  Create a Shunt Compensator Using Single Instance Editor


	
	Do the following tasks:

2. Create a new ShuntCompensator instance
a. Name the ShuntCompensator instance “CAP_1” as seen in the one-line diagram

3. Enter the appropriate attributes in the following fields
a. Maximum kV

b. Minimum kV

c. Nomimal kV

d. Nominal MVAr

e. Switching Priority

f. Voltage Sensitivity
g. Automatic Voltage Regulation Delay

4. Enter the appropriate links in the following association fields
a. RegulationSchedule

Path: Schedules/Regulation Schedules
b. Switched By (Switch)

Path:  Network/ERCOT Texas Network/ERCOT     Substations/WZ_WEST/_Sub/69/31
c. Regulates (Terminal)
d. Owned By (Ownership) 

Path: Network/Companies/Company
e. Operated By (Operatorship)

Path: Network/Companies/Company
5. Create a Terminal under the ShuntCompensator
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	· (2.a) (2.b)  Maximum and Minimum kV will be determined by the TSP.
· (2.c) (2.d)  Nominal kV and Nominal MVAr can be found on the data form provided.
· (2.g)  The Automation Voltage Regulation Delay should be set to 0.  In the future this attribute will have a default value of 0.
· (3.a)  There are a number of Regulation Schedules already created in the model.  Target voltage and voltage deviation are listed as attributes Value 1 and Value 2 for the Regular Time Point instance modeled under each Regulation Schedule.  For modeling purposes, find a Regulation Schedule that fits your capacitor or create a new Regulation Schedule.
· (3.b)  The Breaker that is connected to the Shunt Compensator will be used for the Switch association.  The Breaker should be dragged and dropped into this field
· (3.c)  The terminal regulated by this shunt device.


Activity 15.1.2
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	Create a Measurement Location

A MeasurementLocation represents a physical location where a SCADA measurement is located. It is always created directly under the equipment. The name of the MeasurementLocation MUST match the name of the equipment. 

A Measurement Group should be created under the Measurement Location. Measurement group is used to group related analog or discrete measurements.  Analog and discrete measurements that are sourced from SCADA RTU’s and/or ICCP are collected together by associations to measurementgroup


	
	Do the following tasks:
1. Create a MeasurementLocation instance under the new ShuntCompensator

a. The MeasurementLocation must have the same name as the ShuntCompensator
2. Enter the appropriate links in the following association fields for the MeasurementLocation instance
a. Has (PermissionArea)  

Path:List_Information/Permission Areas/ERCOT
b. Has Type Of (DeviceTypeNames) 
Path: List_Information/DeviceTypeNames/CP
3. Create two MeasurementGroup instances under the new MeasurementLocation instance
a. Name the MeasurementGroups “ ANLG” and “STAT”
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	· (2.a)  Use ERCOT as the PermissionArea.  ERCOT will always be used as the PermissionArea.
· (2.b)  Use CP as the DeviceTypeNames.  CP will always be used as the DeviceTypeNames for a ShuntCompensator.
· (3)  A MeasurementGroup has no required attributes or links.


Activity 15.1.3 
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	Create an Analog for the Shunt Compensator

An Analog measurement may contain two measurementvalues. One amongst these two is the SCADA measurementvalue that holds information necessary to define the instance in the EMS SCADA database and the other is the ICCP measurement value utilized to provide information relevant to the ICCP source.


	
	Do the following tasks:

1. Create an Analog instance under the terminal that was created for the ShuntCompensator
a. Name the Analog instance “MVAR”

2. Enter the appropriate links in the association fields for both Analog instances
a. MeasurementType

Path: List_Information/MeasurmentTypes/ThreePhaseReactivePower
b. Unit

Path: List_Information/MeasurmentUnits/MVAR
c.  Owned By (Ownership)

Path: Network/Companies/Company
d.  Operated By (Operatorship)

Path: Network/Companies/Company
e.  PowerSystemResource

Path:  Network/ERCOT Texas Network/ERCOT     Substations/WZ_WEST/_Sub/69/CAP_1
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	· (2.a)  Use ThreePhaseReactivePower for the MeasurementType association.  ThreePhaseReactivePower will always be used as the MeasurementType for a MVAR Analog
· (2.b)  Use MVAR for the Unit association.  MVAR will always be used as the Unit for a MVAR Analog.
· (2.e)  The PowerSystemResource association will be the ShuntCompensator that the Analog is modeled under.


Activity 15.1.4 
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	Create a ICCP AnalogValue for Analogs



	
	Do the following tasks:

1. Create an AnalogValue instance for the Analog created in the previous activity
a. Name the AnalogValue created “ICCP_Value”

2. For the AnalogValue enter the appropriate links in the following association fields
a. MeasurementValueSource

Path: Network/Companies
3. Create a MeasurementValueQuality instance under the new AnalogValue instance.  
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	· (2.a)  The MeasurementValueSource association is found under the company.  The Measurement Value Source under the company will be in the format <TSP ID>_TSP. Drag and drop the link in this field.
·  (3)  A MeasurementValueQuality instance has no required attributes or links.


Activity 15.1.5 
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	Create a SCADA AnalogValue for Analog



	
	Do the following tasks:

1. Create an AnalogValue instance for the Analog created in the previous activity
a. Name the AnalogValue created “SCADA_Value”

2. For the AnalogValue enter the appropriate links in the following association fields
a. Belong To (AnalogAlarmCategory)

Path: List_Information/Analog Alarm Category/AL
b. Belong To (Site)

Path: List_Information/Site
c. Has Secondary (Site)

Path: List_Information/Site
d. Has Name Of (AnalogName)

Path: List_Information/Analog Names/MVAR
e. Grouped By (MeasurementGroup)

Path:  Network/ERCOT Texas Network/ERCOT     Substations/WZ_WEST/_Sub/69/CAP_1/CAP_1/ANLG
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	· (2.a)  Use AL for the AnalogAlarmCategory association. AL will be used for all MW and MVAr measurments. 
· (2.b) (2.c)  Use any of the following combinations for the Primary Site/Secondary Site associations: TSP1/TSP5, TSP2/TSP6, TSP3/TSP7.
· (2.d)  Use MVAR for the AnalogName association.  
· (2.e)  The Grouped By (MeasurementGroup) association will be the MeasurementGroup named “ANLG” modeled under the MeasurementLocation for the ShuntCompensator.


Activity 15.1.6 
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	Create a Discrete for the ShuntCompensator



	
	Do the following tasks:

1. Create a Discete instance under the terminal that was created for the ShuntCompensator
a. Name the Discrete instance “ST”

2. Enter the appropriate links in the association fields for both Analog instances
a. MeasurementType

Path: List_Information/MeasurmentTypes/SwitchPosition
b. Unit

Path: List_Information/MeasurmentUnits/SwitchPosition
c.  Owned By (Ownership)

Path: Network/Companies/Company
d.  Operated By (Operatorship)

Path: Network/Companies/Company
e.  PowerSystemResource

Path:  Network/ERCOT Texas Network/ERCOT     Substations/WZ_WEST/_Sub/69/CAP_1
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	· (2.a)  Use SwitchPosition as the MeasurementType.  SwitchPosition will always be used as the MeasurementType for a ShuntCompensator Discrete
· (2.b)  Use SwitchPosition as the Unit.  SwitchPosition will always be used as the Unit for a ShuntCompensator Discrete
· (2.e)  The PowerSystemResource association will be the ShuntCompensator that the Discrete is modeled under


Activity 15.1.7
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	Create a SCADA Discrete Value for Discrete

	
	Do the following tasks:

1. Create an DiscreteValue instance under the Discrete created in the previous activity

a. Name the DiscreteValue created “ST”

2. For the DiscreteValue enter the appropriate links in the following association fields

a. Belong To (DiscrteAlarmCategory)

Path: List_Information/Discrete Alarm Category
b. Belong To (Site)

Path: List_Information/Site
c. Has (ConversionTable)

Path: List_Information/Conversion Tables/OAG
d. Has Name Of (DiscreteName)

Path: List_Information/Discrete Name/ST
e. Has Type Of (DiscreteType)

Path: List_Information/Discrete Type/O_C
f. Grouped By (MeasurementGroup)

Path:  Network/ERCOT Texas Network/ERCOT     Substations/WZ_WEST/_Sub/69/CAP_1/CAP_1/STAT
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	· (2.a)  The DiscreteAlarmCategory is dependent on the voltage level of the equipment.  A device modeled at 69 kV will use B4 for the DiscreteAlarmCategory.  Reference the chart on pg 123 for more information.
· (2.b) (2.c)  Use any of the following combinations for the Primary Site/Secondary Site associations: TSP1/TSP5, TSP2/TSP6, TSP3/TSP7.
· (2.d)  Use OAG for the ConversionTable association.  OAG will always be used as the ConversionTable for a Discrete Value.
· (2.d)  Use ST for the Discrete Name association.  
· (2.e)  Use O_C DiscreteType association.
· (2.f)  The Grouped By (MeasurementGroup) association will be the MeasurementGroup named “STAT” modeled under the MeasurementLocation for the ShuntCompensator


Activity 15.2
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	Create a Shunt Compensator Using Templates
Do the following tasks:

1. Create a new ShuntCompensator instance using Template

a. Right click on the voltage level and select “Template Editor”

b. Select “Shunt Compensator” from the Library and click ‘Next’

2. Enter the appropriate information in the following fields

a. Parent Path

Drag and drop the voltage level under the substation where the Shunt Compensator should be added.

b. Shunt Compensator Name

c. Nominal MVAR

d. Nominal KV

e. Min KV

f. Max KV

g. Operatorship[Link]  (Path: Network/Companies/)
h. Ownership[Link] (Path: Network/Companies/)
i. Switched by Switch

Drag and drop the breaker which can be used to disconnect the shunt compensator from the Network

j. Measurement Value Source

Path: Network/Companies/

The Measurement Value Source under the company will be in the format <TSP ID>_TSP 
3. Click ‘Import’ after completing all the information.
4. The following links will not be added by the Template for the Shunt Compensator. Complete the following information after importing the template.
d. RegulationSchedule

Path: Schedules/Regulation Schedules

The schedule names for a shunt compensator start with CR. Choose a schedule from the existing schedules based on the target voltage.

e. Regulates (Terminal)

Drag and drop the terminal which is regulated by this shunt compensator


16. Create a Power Transformer
[image: image107.png]=% ERCOT Texas Netwark
=¥ ERCOT Substations
=g WZ_WEST
=3 _NEWSUB
138
69
-8 69A1
= B9 138_B9A1
4 ANLG
= B Mvat
R MvA
R MVAR
i M

= (@ 138_B9A1@I[#4AST54BA EBAT-4639-

& -0 138_B9AT_AL
= @ XF-ANALOG-4-746

Substation

Voltage Level

Voltage Level

Power Transformer
Measurement Location
Measurement Group
Caleulation
Measurement Argument
Measurement Argument
Measurement Argument
B35DFA3DBAED])]
Terminal

Transformer Winding

Analog

o®1 Analog Limit Set
AL fiteenminuteRating Analog Limit
iL: normalRating Analog Limit
iL: twoHourRating Analog Limit
& © 138_POAI@IMEDSA2EE 24DD476E  TF7SBDAARE1)] Transformer Winding
& -0 138_B9AI_AJ Terminal
=@ MVA Analog
£ @ ALS Analog Limit Set
L 15MN Analog Limit
i EMGY Analog Limit
<L NRML Analog Limit
W MVA Analog Value
=@ MVAR Analog
EAF AEP X _AUTOMY_ Analog Value
ENAEP XF_ _AUTOMV_ Measurement Value Quality
Analog Value
Analog
_AUTOMW_ Analog Value
AUTOMW_ Measurement Value Quality
Analog Value
Analog
AUTOTAP Analog Value
_AUTOTAP_ Measurement Value Quality
Analog Value
& & XF-ANALOG-1-748 Analog

5@ Analog Limit Set
AL fiteenminuteRating Analog Limit
L normalRating Analog Limit
<L twoHourRating Analog Limit

fié 2481

Tap Changer




A power Transformer should be created directly under the substation. Two Windings should be created under the transformer with a terminal under each winding. 

A Measurement Location should be created under the transformer representing telemetered Measurement (MW, MVAR) from this device. A second Measurement Location is required if measurements are telemetered from both terminals and each measurement location should have an association to the device type name (XFH and XFL).  A Measurement Group should be created under each Measurement Location and is used to group related analog or discrete measurements.
Two Analog measurements (MW, MVAR) should be created under one of the terminals with ICCP and SCADA Analog Values under it, and a MVA Analog should be modeled with Analog Limit Set having 3 SCADA Analog Limits (15 Min, EMGY and NRML) under it and an MVA Analog Value should be created under the MVA analog for holding the EMS SCADA mapping information. 
The calculation for calculating MVA from the telemetered MW and MVAR should be created under the Measurement Location and each of the arguments (MW, MVAR and MVA) should have an association to the Measurement Value, which would be the SCADA Analog values of the MW, MVAR and MVA Analogs. 

Two more analogs for holding Network Limits should be created under each terminal with their “forNetwork” attribute set to TRUE, and the “Positive Flow In” set to TRUE for one and FALSE for the other. An Analog Limit Set will be created under it with three Analog Limits for holding the MVA rating for 15 Min, 2 Hour and Normal Ratings. 
The Tap Changer will be created under the Winding and a Tap Analog with ICCP and SCADA Analog Values should be created under the Terminal of the same side.  

Refer to steps 16.1 (from 16.1.1 to 16.1.10) for using Single Instance Editor for creating the Transformer. Refer to step 16.2 for using a template to create the Transformer. 

The Template for the Transformer will not create the Tap Changer and the Tap Analog. Refer to activities 16.1.4 for adding the Tap Changer and activities 16.1.5 to 16.1.7 for adding the Tap Analog.
Activity 16.1 
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	  Create a Power Transformer


	
	Do the following tasks:

1. Create a new PowerTransformer under the substation
a. Give the new PowerTransformer instance the name “138_69A1” as shown in the one-line diagram

2. Enter the appropriate values in the following attribute fields
a. Transformer Type

b. Voltage Sensitivity

3. Enter the appropriate links in the following association fields for each TransformerWinding instance
a. Owned By (Ownership)

Path: Network/Companies/Company
b. Operated By (Operatorship)

Path: Network/Companies/Company
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	· A Power Transformer is modeled under a substation in the model hierarchy.
· (2.b)  The PowerTransformer will have a Transformer Type of voltageControl.  This attribute will vary depending on the application of the PowerTransformer.


Activity 16.1.2 
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	Create  Measurement Location
A MeasurementLocation represents a physical location where a SCADA measurement is located. It is always created directly under the equipment. The name of the MeasurementLocation MUST match the name of the equipment. 

A Measurement Group should be created under the Measurement Location. Measurement group is used to group related analog or discrete measurements.  Analog and discrete measurements that are sourced from SCADA RTU’s and/or ICCP are collected together by associations to measurementgroup

	
	Do the following tasks:

1. Create two MeasurementLocation instances under the PowerTransformer

(Two Measurement Locations are required if the measurements are modeled on either side)
2. Enter the appropriate links in the association fields for the MeasurementLocation instances
a. Has (PermissionArea)  

Path:List_Information/Permission Areas/ERCOT
b. Has Type Of (DeviceTypeNames) 
Path: List_Information/DeviceTypeNames
3. Create a MeasurementGroup instance under each new MeasurementLocation instance
a. Name the MeasurementGroups “ANLG”
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	· (2.a)  Use ERCOT as the PermissionArea.  ERCOT will always be used as the PermissionArea
· (2.b)  Use XFH as the DeviceTypeNames for the MeasurementLocation on the High TransformerWinding and XFL for the MeasurementLocation on the Low TransformerWinding


Activity 16.1.3
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	Create Transformer Windings

	
	Do the following tasks:

1. Create two TransformerWinding instances under the new PowerTransformer

a. Name the windings “High” and “Low”
2. Enter the appropriate values in the following attribute fields for both TransformerWinding instances
a. r

b. x
3. Enter the appropriate links in the following association fields for each TransformerWinding instance
a. Base Voltage

Path: Network/Base Voltage
b. Owned By (Ownership)

Path: Network/Companies/Company
c. Operated By (Operatorship)

Path: Network/Companies/Company
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	· (2.a) (2.b)  Values for the resistance and reactance can be found on the data form for the transformer.
· (3.a)  The “High” winding will have a Base Voltage of 138 kV.  The “Low” winding will have a Base Voltage of 69 kV.



Activity 16.1.4
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	Create a Tap Changer and Terminals



	
	Do the following tasks:

1. Create a Terminal instance under each TransformerWinding instance

2. Create a TapChanger instance under one of the TransformerWindings
3. Enter the appropriate values in the following attribute fields for both TapChanger instances
a. Maximum kV

b. Minimum kV

c. Neutral kV

d. AVR Enabled

e. Normal Step
f. High Step

g. Low Step

h. Step Voltage Increment
4. Enter the appropriate links in the following association fields
a. Owned By (Ownership)

Path: Network/Companies/Company
b. Operated By (Operatorship)

Path: Network/Companies/Company

c. Regulation Schedule

Path: Schedules/Regulation Schedules
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	· (3.a) (3.b)  Maximum and Minimum kV should be determined by the TSP.



Activity 16.1.5
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	Create Analogs for Power Transformer
An Analog measurement may contain two measurementvalues. One amongst these two is the SCADA measurementvalue that holds information necessary to define the instance in the EMS SCADA database and the other is the ICCP measurement value utilized to provide information relevant to the ICCP source.

	
	Do the following tasks:

1. Create five Analogs under the “High” TransformerWinding
a. Name the Analog instances “MW”, “MVA”,  “MVAR”, “Tap”, and “LIMITS”
2. Create one Analog instance under the “Low” TransformerWinding
a. Name the Analog instance “LIMITS” 

3. Enter the appropriate links in the association fields for all Analog instances
a. MeasurementType  
Path: List_Information/MeasurmentTypes
b. Operated By  
Path: Network/Companies

c. Owned by  
Path:  Network/Companies
d. Unit   

Path: List_Information/MeasurmentUnits
e. PowerSystemResource

Drag and drop the Power Transformer in this field.

Path:  Network/ERCOT Texas Network/ERCOT     Substations/WZ_WEST/_Sub/138_69A1
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	· (1.a)  For the analog named Limits go to List_Information/MeasurementType
· (3.a) Use “ThreePhasePower” as the MeasurementType association for the “MVA”, “ThreePhaseActivePower” for “MW” and “ThreePhaseReactivePower” for MVAR Analogs.  The path for the these associations is List_Information/MeasurmentTypes
·  (3.a)  Use TapPosition as the MeasurementType for the TAP Analog.  
· (3.a)  Use NoType as the MeasurementType for the LIMITS Analog.  This link is found at the path List_Information/MeasurementTypes.
· (3.b)  Use TapPosition as the Unit for the TAP Analog.  
· (3.b)  Use NoUnit as the Unit for the LIMITS Analogs.  
· (3.c)  The PowerSystemResource association will be the PowerTransformer that the Analog is modeled under



Activity 16.1.6
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	Create ICCP AnalogValues for Analogs

	
	Do the following tasks:

1. Create an AnalogValue instance for each Analog created in the previous activity excluding the “LIMITS” and “MVA” Analogs
a. Name the AnalogValues created “ICCP”

2. For each AnalogValue enter the appropriate links in the following association fields
a. MeasurementValueSource

Path: Network/Companies
3. Create a MeasurementValueQuality instance under each new AnalogValue instance  
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	· (2.a)  The MeasurementValueSource association is found under the company.  The Measurement Value Source under the company will be in the format <TSP ID>_TSP. Drag and drop the link in this field.
· (3)  A MeasurementValueQuality instance has no required attributes or links.


Activity 16.1.7 
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	Create SCADA AnalogValues for Analogs



	
	Do the following tasks:

1. Create an AnalogValue instance for each Analog created in the previous activity excluding the “LIMITS” Analogs
a. Name the AnalogValues created same as the Analog (ex:name MW analogvalue as ‘MW’) 
2. For each AnalogValue enter the appropriate links in the following association fields
a. Belong To (AnalogAlarmCategory)

Path: List_Information/Analog Alarm Category/AL
b. Belong To (Site)

Path: List_Information/Site
Note:See hints below
c. Has Secondary (Site)

Path: List_Information/Site

d. Has A (AccuracyClass)

Path: List_Information/Accuracy Classes
Note: See Hints below
e. Has Name Of (AnalogName)

Path: List_Information/Analog Names
Note: See hints below
f. Grouped By (MeasurementGroup)

Path:  Network/ERCOT Texas Network/ERCOT     Substations/WZ_WEST/_Sub/138_69A1/138_69A1/ANLG
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	· (2.a)  Use AL for the AnalogAlarmCategory associations. AL will be used for all of the AnalogValues. Reference the chart on pg 123 for more information.
· (2.b) (2.c)  For the MW, MVAR, and TAP AnalogValues use any of the following combinations for the primary Site/Secondary Site associations: TSP1/TSP5, TSP2/TSP6, TSP3/TSP7.
· (2.b) (2.c)  For the MVA AnalogValues use DE for the primary Site association.  DE is used for AnalogValues that are not received through telemetry.  Leave the Secondary Site association blank.
· (2.d)  Reference the chart on pg 123 for information on AccuracyClasses.  The MVA AnalogValue will not have an AccuracyClass.  
· (2.e)  Use MW, MVAR, MVA, and TAP for the AnalogName associations.
· (2.f)  The Grouped By (MeasurementGroup) association will be the MeasurementGroup named “ANLG” modeled under the MeasurementLocation for the PowerTransformer.
(Note: The MVA Calculation Analog Value will have the “Calculated by Calculation” association completed instead of the “Grouped By” association)  


Activity 16.1.8
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	Create a MVA Calculation

	
	A calculation is a type of measurementvalue-source for analog and discrete measurements in the ERCOT model. Calculations are usually defined when  a physical quantity desired to be monitored at a particular equipment isn’t directly measured but is can be computed using one or more direct/derived measurements

Do the following tasks:

1. Create a Calcluation instance under the MeasurementLocation instance

2. Enter the appropriate links in the association fields for the Calculation instance
a. Uses (Function)

Path: List_Information/Functions
3. Create three MeasurementArgument instances under the Calculation instance
a. Name the MeasurementArgument instances “MVA”, “MVAR”, and “MW”
4. Enter the appropriate links in the association fields for the three MeasurementArgument instances
a. Assigned To (FunctionArgument)

Path: List_Information/Functions/MVA1
b. Mapped To (MeasurementValue)
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	· (2.a)  Use MVA1 for the Uses (Function) association
· (4.a)  For the Assigned To (Function Argument) association, use the link ARG1 for the MW argument, ARG2 for the MVAR argument, and ARG3 for the MVA argument.
· (4.b)  Use the MW, MVA, and MVAR SCADA AnalogValues created under the Analogs for the Mapped To (MeasurementValue) associations.  


Activity 16.1.9
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	Create AnalogLimitSets and AnalogLimits for the MVA Analogs

	
	On the MVA Analog, set the For Network to FALSE (since these are SCADA Limits). Do the following tasks:
1. Create an AnalogLimitSet under the MVA Analogs that are modeled under each Transformer Winding
a. Name the AnalogLimitSet  “ALS”

(The forNetwork attribute should be set to “FALSE” for SCADA AnalogLimitSet)
2. Create three AnalogLimits under each AnalogLimitSet
a. Name the AnalogLimits  “15MN”, “EMGY”, and “NRML”

3. For the AnalogLimits enter the appropriate values in the following attribute fields
a. Upper Threshold

b. Lower Threshold

c. Limit Type

d. Deadband
4. For the AnalogLimits enter the appropriate links in the following association fields
a. Belong To (LimitAlarmCategory)

Path: List_Information/LimitAlarmCategory
b. Has Name Of (AnalogLimitName)

Path: List_Information/AnalogLimitName
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	· (3.a)  Set the forNetwork attribute to False
· (3.b) (3.c) (3.e)  The Upper/Lower Threshold and Deadband attributes will be used as limits for SCADA.  Values for these attributes can be found in the chart on pg 123.
· (3.d)  The 15MN Limit will have a Limit Type of Fifteen Minute Rating, the EMGY Limit will have a Limit Type of Two Hour Rating, and the NRML will have a Limit Type of Normal Rating. 
· (4.a)  For the LimitAlarmCategory association, use T1 for the NRML Limit, T2 for the EMGY Limit, and T3 for the 15MN Limit. 
· (4.b)  For the AnalogLimitName association use 15MN for the 15MN Limit, EMGY for the EMGY Limit, and NRML for the Normal Limit.


Activity 16.1.10
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	Create AnalogLimitSets and AnalogLimits for the Limit Analogs
On the LIMITS Analog, Set the “For Network” attribute to TRUE (since these are network Limits)

	
	Do the following tasks:

1. Create an AnalogLimitSet under the Limits Analogs that are modeled under each Transformer Winding

a. Name the AnalogLimitSet  “1”
2. For the AnalogLimitSet enter the appropriate values in the following attribute fields

a. Positive Flow In (Set this to TRUE on one Terminal and FALSE on the other terminal)
3. Create three AnalogLimit instances for each  AnalogLimitSet
a. Name the AnalogLimits  “fifteenminuteRating”, “normalRating”, and “twoHourRating”

4. For the AnalogLimits modeled under the AnalogLimitSet enter the appropriate values in the following attribute fields
a. Value

b. Limit Type
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	· (3.a)  Set the forNetwork attribute to True (forNetwork attribute is set to False for SCADA Limits)
· (3.b)  The Value attribute will be the ratings for the transformer.  The ratings can be found on the transformer data form. 
· (3.c)  The Limit Types will correspond to the AnalogLimit names


Activity 16.2
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	Create a Transformer Using Template
The Transformer template will create the transformer, two Measurement Locations, two windings and two terminals (one under each winding). It also creates the MW, MVAR, MVA and LIMITs analogs with their children on the primary side terminal. It creates the MVA calculation under the measurement location with XFH association. 
Do the following tasks:

1. Create a new Transformer instance using Template

a. Right click on the Substation and select “Template Editor”

b. Select “Transformer” from the Library and click ‘Next’

2. Enter the appropriate information in the following fields

a. Parent Path[Link]
Drag and drop the Substation where the Transformer should be added.

b. Transformer Name

c. Operatorship[Link] 
Path: Network/Companies/
d. Ownership[Link] 
Path: Network/Companies/
e. Rated KV[Primary] 

f. Resistance

g. Reactance

h. Susceptance

i. MVA Rating

j. Measurement Value Source[Link]
Path: Network/Companies/

The Measurement Value Source under the company is identified by <TSP ID>_TSP
k. Rated KV[Secondary] 
3. Click ‘Import’ after completing all the information.
4. The following instances will not be added by the Template. Create them after importing the template. The Tap analog can be added by copy and pasting the analogs created by the Template (MW/MVAR)  and complete the missing links (Note: all the links will not be carried over when an instance is copy pasted)
a. Tap Changer

b. Tap analog

(Tap analog will be added on the same side as the tap changer. Please see sections 16.3 to 16.6 for creating Tap Changer and Tap Analog)
Refer to section 16.3 for using the Template “XF_TapChanger_TAP_Analog” for creating the Tap Changer and TAP Analog. 
Also refer to activities 16.1.4 for adding the Tap Changer and activities 16.1.5 to 16.1.7 for adding the Tap Analog using single instance editor.



Activity 16.3
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	Create Tap Changer and TAP Analog

The Tap Changer and TAP Analog template (XF_TapChanger_TAP_Analog) will create the TapChanger under selected winding and the TAP Analog under the terminal 

Do the following tasks:

1. Create the Tap Changer and TAP Analog
a. Right click on the Substation and select “Template Editor”

b. Select “XF_TapChanger_TAP_Analog” from the Library and click ‘Next’

2. Enter the appropriate information in the following fields

a. TAP Analog Parent Path[Terminal]
Drag and drop the Terminal under the winding where the TAP Analog should be added.

b. PowerSystemResource [Transformer Link)
c. Operatorship[Link]  (Path: Network/Companies)
d. Ownership[Link]  (Path: Network/Companies/)
e. Measurement Value Source[Link]
Path: Network/Companies/

The Measurement Value Source under the company is identified by <TSP ID>_TSP
f. Measurement Group[Link]

Drag and drop the measurement group associated to this winding in this field

g. TAP Changer Parent Path [Winding]
Tap Changer will be added under the winding, not under the Terminal

h. Step Voltage Increment
i. Normal Step

j. Neutral KV [LTC KV]
k. Low Step

l. High Step
3. Click ‘Import’ after completing all the information.



17. Create a Line and AC Line Segment
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An AC Line should be created under the appropriate voltage level under Network/ERCOT Texas Network/ERCOT-AC Lines. A Line segment should be created under the AC Line with two terminals under it. 

Two Measurement Locations should be created under the AC Line Segment representing telemetered Measurement (MW, MVAR) from this device from both the ends. The measurement location should have an association to the device type name (LN).  A Measurement Group should be created under each Measurement Location and is used to group related analog or discrete measurements.
Two Analog measurements (MW, MVAR) should be created under each terminal with ICCP and SCADA Analog Values under it, and a MVA Analog should be modeled with Analog Limit Set having 3 SCADA Analog Limits (15 Min, EMGY and NRML) under it and an MVA Analog Value should be created under the MVA analog for holding the EMS SCADA mapping information. 

The calculation for calculating MVA from the telemetered MW and MVAR should be created under both the Measurement Locations and each of the arguments (MW, MVAR and MVA) should have an association to the Measurement Value, which would be the SCADA Analog values of the MW, MVAR and MVA Analogs. 

Two more analogs for holding Network Limits should be created under each terminal with their “forNetwork” attribute set to TRUE, and the “Positive Flow In” set to TRUE for one end and FALSE for the other. An Analog Limit Set will be created under it with three Analog Limits for holding the MVA ratings for 15 Min, 2 Hour and Normal Ratings. 
The Dynamic Ratings will be created under the AC Line Segment using OwnerShareRating class. A SSId Analog with SSId Analog Value should be created under the Terminal. SSId Analog is used to tie the Dynamic Ratings to a terminal. For a jointly owned line, with two OwnerShareRatings, SSId on each terminal is used to associate the dynamic ratings to a terminal connected to a substation owned by the company providing the ratings.
Refer to steps 17.1 (from 17.1.1 to 17.1.10) for using Single Instance Editor for creating the AC Line Segment. Refer to step 17.2 for using a template to create the AC Line Segment. 

The Template for the AC Line Segment will not create the Dynamic Ratings and the SSId Analog. Refer to activities 17.1.10 for adding the Dynamic Ratings and SSId.
Activity 17.1
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	17.1.1  Create a Line and AC Line Segment Using Single Instance Editor


	
	Do the following tasks:

1. Create a new Line instance under  the 138 kV container under ERCOT-AC Lines
2. Create a new AC Line Segment under the Line 

3. Enter the appropriate attributes for the AC Line Segment
a. r
b. x
4. Populate the appropriate links for the AC Line Segment
a. Base Voltage

Path: Network/Base Voltage
b. Owned By (Ownership)

Path: Network/Companies/Company
c. Operated By (Operatorship)

Path: Network/Companies/Company
5. Create two Terminals under the AC Line Segment
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	· (3.a) Values for the r and x attributes can be found on the data form


Activity 17.1.2
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	Create a Measurement location
A MeasurementLocation represents a physical location where a SCADA measurement is located. It is always created directly under the equipment. The name of the MeasurementLocation MUST match the name of the equipment. 

A Measurement Group should be created under the Measurement Location. Measurement group is used to group related analog or discrete measurements.  Analog and discrete measurements that are sourced from SCADA RTU’s and/or ICCP are collected together by associations to measurementgroup


	
	Do the following tasks:

1. Create two MeasurementLocations under the AC Line Segment

2. Enter the appropriate links in the following association fields
a. Permission Area

Path: List_Information/Permission Areas/ERCOT
b. Device Type Name

Path:  List_Information/DeviceTypeNames
3. Create a MeasurementGroup under each MeasurementLocation

a. Name the MeasurementGroup “ANLG”
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	· (1)  A MeasurementLocation needs to be modeled for each side of the AC Line
· (2.a)  Use ERCOT for the PermissionArea.  ERCOT will always be used as the PermissionArea.
· (2.b)  Use LN as the DeviceTypeNames.
· (3)  A MeasurementGroup has no required attributes or links


Activity 17.1.3
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	Create Analogs for the AC Line Segment
An Analog measurement may contain two measurementvalues. One amongst these two is the SCADA measurementvalue that holds information necessary to define the instance in the EMS SCADA database and the other is the ICCP measurement value utilized to provide information relevant to the ICCP source.

	
	Do the following tasks:

1. Create four Analogs under each Terminal
a. Name the  Analogs “MW”, “MVAR”, “MVA”, and “Limits”
2. Enter the appropriate values in the following attribute fields for the “LIMITS” analog
a. Positive Flow In

b. forNetwork (the ‘forNetwork’ attribute should be true for ‘LIMITS’ analog. They indicate the Network Limits)
3. Populate the appropriate links
a. Measurement Type

Path:  List_Information/MeasurmentTypes
Note: see hints below
b. Operated By

Path: Network/Companies

c. Owned by

Path:  Network/Companies

d. Power System Resource

Drag and drop the ACLine segment

e. Unit

Path:  List_Information/MeasurmentUnits
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	· (2.a) Use Positive Flow in True on one side and False on the other side

· (3.a)   Use NoType as the MeasurementType association for the “Limit” Analog.  The path for the NoType association is List_Information/MeasurementType
· (3.a) Use “ThreePhasePower” as the MeasurementType association for the “MVA”, “ThreePhaseActivePower” for “MW” and “ThreePhaseReactivePower” for MVAR Analogs.  The path for the these associations is List_Information/MeasurmentTypes
·  (3.b)  Use NoUnit as the Unit association for the “Limit” Analog
· (3.c)  The PowerSystemResource association will be the AC Line Segment that the Analogs are modeled under.


Activity 17.1.4
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	Create ICCP AnalogValues for Analogs

	
	Do the following tasks:

1. Create an AnalogValue instance for the “MW” and “MVAR” Analogs
a. Name the AnalogValues created “ICCP”

2. For each AnalogValue enter the appropriate links in the following association fields
a. MeasurementValueSource

Path: Network/Companies
3. Create a MeasurementValueQuality instance under each new AnalogValue instance  
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	· (2.a)  The MeasurementValueSource association is found under the company.  The Measurement Value Source under the company will be in the format <TSP ID>_TSP. Drag and drop the link in this field.
· (3)  A MeasurementValueQuality instance has no required attributes or links.


Activity 17.1.5
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	Create SCADA AnalogValues for Analogs




	
	Do the following tasks:

1. Create an AnalogValue instance for the “MW”, “MVAR” and “MVA” Analogs
a. Name the AnalogValues created “MVA”

2. For each AnalogValue enter the appropriate links in the following association fields
a. Belong To (AnalogAlarmCategory)

Path: List_Information/Analog Alarm Category
Note: See hints below
b. Belong To (Site)

Path: List_Information/Site
Note: See hints below
c. Has Secondary (Site)

Path: List_Information/Site

d. Has A (AccuracyClass)

Path: List_Information/Accuracy Classes

e. Has Name Of (AnalogName)

Path: List_Information/Analog Names
f. Grouped By (MeasurementGroup)

Path:  Network/ERCOT Texas Network/ERCO- AC Lines/138/LN_SUBxx_1/1/LN_SUBxx_1/ANLG
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	· (2.a)  Use AL for the AnalogAlarmCategory associations. AL will be used for all of the AnalogValues. Reference Handout Y for more information on Alarm Categories.

· (2.b) (2.c)  For the MW and MVAR AnalogValues use any of the following combinations for the primary Site/Secondary Site associations: TSP1/TSP5, TSP2/TSP6, TSP3/TSP7.

· (2.b) (2.c)  For the MVA AnalogValues use DE for the primary Site association.  DE is used for AnalogValues that are not received through telemetry.  Leave the Secondary Site association blank.

· (2.d)  Reference Handout 1 for information on AccuracyClasses. 

· (2.e)  Use MW, MVAR MVA for the AnalogName associations.

· (2.f)  The Grouped By (MeasurementGroup) association will be the MeasurementGroup named “ANLG” modeled under the MeasurementLocation for the AC Line Segment.



Activity 17.1.6
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	Create an Analog limit set

	
	Do the following tasks:

1. Create an AnalogLimitSet under the “Limit” and “MVA” Analogs
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	· SCADA AnalogLimitSet is modeled under the Analog measurement named, MVA. Note that every Analog can contain only one SCADA AnalogLimitSet definition.


Activity 17.1.7
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	Create AnalogLimitSets and AnalogLimits for the MVA Analogs

	
	Do the following tasks:

1. Create an AnalogLimitSet under the MVA Analogs that are modeled under each line end
a. Name the AnalogLimitSet  “ALS”

2. For the AnalogLimitSet enter the appropriate values in the following attribute fields

a. forNetwork
set this attribute to FALSE for SCADA limits under MVA
3. Create three AnalogLimits under each AnalogLimitSet
a. Name the AnalogLimits  “15MN”, “EMGY”, and “NRML”

4. For the AnalogLimits enter the appropriate values in the following attribute fields
a. forNetwork

b. Upper Threshold

c. Lower Threshold

d. Limit Type

e. Deadband

5. For the AnalogLimits enter the appropriate links in the following association fields
a. Belong To (LimitAlarmCategory)

Path: List_Information/LimitAlarmCategory
b. Has Name Of (AnalogLimitName)

Path: List_Information/AnalogLimitName



	[image: image144.jpg]



	·  (3.a)  Set the forNetwork attribute to False
· (3.b) (3.c) (3.e)  The Upper/Lower Threshold and Deadband attributes will be used as limits for SCADA.  Values for these attributes can be found in the chart on pg100.
· (3.d)  The 15MN Limit will have a Limit Type of Fifteen Minute Rating, the EMGY Limit will have a Limit Type of Two Hour Rating, and the NRML will have a Limit Type of Normal Rating. 
· (4.a)  For the LimitAlarmCategory association, use T1 for the NRML Limit, T2 for the EMGY Limit, and T3 for the 15MN Limit. 
· (4.b)  For the AnalogLimitName association use 15MN for the 15MN Limit, EMGY for the EMGY Limit, and NRML for the Normal Limit.



Activity 17.1.8
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	Create AnalogLimitSets and AnalogLimits for the Limit Analogs



	
	Do the following tasks:

1. Create an AnalogLimitSet under the Limit Analogs that are modeled under each line end.
a. Name the AnalogLimitSet  “1”

2. Create three AnalogLimit instances for each  AnalogLimitSet
a. Name the AnalogLimits  “fifteenminuteRating”, “normalRating”, and “twoHourRating”

3. For the AnalogLimits modeled under the LIMIT AnalogValues enter the appropriate values in the following attribute fields
a. forNetwork

b. Value

c. Limit Type
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	· (3.a)  Set the forNetwork attribute to True
· (3.b)  The Value attribute will be the ratings for the AC Line.  The ratings can be found on the Line data form. 
· (3.c)  The Limit Types will correspond to the AnalogLimit names


Activity 17.1.9 
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	Create a MVA Calculation
A calculation is a type of measurementvalue-source for analog and discrete measurements in the ERCOT model. Calculations are usually defined when a physical quantity desired to be monitored at a particular equipment isn’t directly measured but is can be computed using one or more direct/derived measurements

	
	Do the following tasks:

1. Create a Calcluation instance under each of the MeasurementLocation instances

2. Enter the appropriate links in the association fields for the Calculation instance
a. Uses (Function)

Path: List_Information/Functions

3. Create three MeasurementArgument instances under the Calculation instance
a. Name the MeasurementArgument instances “MVA”, “MVAR”, and “MW”
4. Enter the appropriate links in the association fields for the three MeasurementArgument instances
a. Assigned To (FunctionArgument)

Path: List_Information/Functions/MVA1
b. Mapped To (MeasurementValue)
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	· (2.a)  Use MVA1 for the Uses (Function) association
· (4.a)  For the Assigned To (Function Argument) association, use the link “ARG1” for the MW argument, “ARG2” for the MVAR argument, and “ARG3” for the MVA argument.
· (4.b)  Use the MW, MVAR, and MVA AnalogValues for the Mapped To (MeasurementValue) association.  


Activity 17.2 Dynamic Ratings
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After creating the line and the analogs, the Dynamic Ratings for that Line are created under the OwnerShareRatings using Rating class with three Analog Limit classes holding the fifteenminuterating, twohourrating and normalratings. The OwnerShareRating class will be created under AC LineSegment. 

To flag this line as dynamically rated, create a Dynamic Element under the ACLineSegment and assign it to the OwnerShareRating.

Activity 17.2.1
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	Create a Dynamic Element

	
	Do the following tasks:

1. Create a “DynamicElement” under the AC Line Segment
Name the DynamicElement same as the Line.

6. Enter the appropriate values in the following Attribute fields
a. Line?  
Set this Boolean to True



Activity 17.2.2
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	Create OwnerShareRating 



	
	Do the following tasks:

1. Create a “OwnerShareRatng” under the AC Line Segment 

Name the OwnerShareRating as “R”

2. For the OwnerShareRating enter the appropriate values in the following Links fields
a. Rated by (Ownership) 
Path: Network/Companies/
b. Reference (WeatherStation) 
Path: List_Information/WeatherStation/
c. Owned by (Dynamic Element)
List_Information/DynamicElement/
Drag and drop the Dynamic Element created in the above activity in this link


Activity 17.2.3
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	Create Ratings 


	
	Create multiple Ratings depending on the number of temperatue values and create an additional one for Static ratings.

Do the following tasks:

1. Create Rating under the OwnerShareRating  

Name the Rating  same as the Temperature

2. For the Rating enter the appropriate values in the following Attributes fields
a. Activate Value

Enter the Temperature value in this field

b. Rating Type 
Select Dynamic Rating from the drop down for all the dynamic ratings and Static Rating for the static ratings. 


Activity 17.2.4
	[image: image154.png]



	Create AnalogLimits


Do the following tasks:

1. Create three AnalogLimits under each Rating  

Name the AnalogLimits  “15MN”, “EMGY”, and “NRML”

2. For the AnalogLimits enter the appropriate values in the following attribute fields
a. Limit Type

Select the appropriate limit type from the drop down

b. Value





      Enter the rating value 
Activity 17.2.5 Create SSId
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	Create SSId Analog
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SSId Analog is used to associate the OwnerShareRating to a terminal. It is created under the terminal of the ACLineSegment. If a line is jointly owned by two companies, then there will be two OwnerShareRatings, and then SSId helps to associate them to the right terminals. In such a case, SSId should be created under both the terminals with associations to the OwnerShareRatings. If a line has only one owner, then the SSID can be created under any terminal. 

	
	Do the following tasks:

1. Create an “Analog” under the Terminal

Name the Analog “SSId” 

2. Enter the appropriate values in the following Links fields
a. Ownership

Path: Network/Companies/
b. Operatorship

Path: Network/Companies/
c. PowerSystemResource

The power system resource would be the OwnerShareRating. Drag and Drop the OwnerShareRating created in the previous activities into this field.


Activity 17.2.6
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	Create SSId Analog Value 



	
	Do the following tasks:

1. Create an “Analog Value” under the SSId Analog

Name the Analog Value as “SSId”

2. For the Analog Value enter the appropriate values in the following Links fields
a. Grouped by (Measurement Group) 
Drag and drop the Measurement Group created under the Measurement Location 
b. Has Name Of (AnalogName) 
Path: List_Information/AnalogNames/SSId
c. Belong To (Site)
Path: List_Information/Site

d. Has Secondary (Site)

Path: List_Information/Site




Activity 17.3
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	Create an AC Line Using Templates
The AC Line template will create the AC Line, Line Segment, two Measurement Locations and two terminals. It also creates the MW, MVAR, MVA and LIMITS analogs with their children under each terminal. It creates the MVA calculation under the measurement location with XFH association. 
Do the following tasks:

1. Create a new AC Line instance using Template

a. Right click on the Substation and select “Template Editor”

b. Select “AC Line” from the Library and click ‘Next’

2. Enter the appropriate information in the following fields

b. Parent Path

Drag and drop the Voltage Level under the ERCOT AC Lines where the Line should be added.

c. Line Name

d. Operatorship[Link] 
Path: Network/Companies/
e. Ownership[Link] 
Path: Network/Companies/
f. Voltage[Value] 
(Ex: Enter 138 for a 138 KV transmission line)
g. R [Resistance]
h. X [Reactance]

i. Bch [Susceptance]
j. Measurement Value Source

Path: Network/Companies/

The Measurement Value Source under the company is identified by <TSP ID>_TSP
k. 15 Min Rating
l. 2 Hr Rating
m. Normal Rating 
3. Click ‘Import’ after completing all the information.
4. The following instances will not be added by the Template. Create them after importing the template. The Dynamic Ratings can be added by copy and pasting it from another line and changing the Ratings and requires Links. (Note: all the links will not be carried over when an instance is copy pasted)
a. OwnnerShareRating (Dynamic Ratings)
b. SSId  (SSID analog is created with an association to the OwnerShareRatings to define the ownership on that Ratings. 
Refer to Activity 17.2 for creating OwnerShareRating and SSId after importing the template. 



18. Connect Equipment
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	Connect Equipment


	
	Do the following tasks:

1. Create a new ConnectivityNodeGroup instance under the Voltage Level
2. Enter the appropriate attribute values in the following fields
a. PSS/E Bus Number
3. Create the required number of new ConnectivityNode instances under the ConnectivityNodeGroup 

4. Enter the appropriate links in the following association fields for the connectivity nodes.
a. Equipment Container

Path:  Network/ERCOT Texas Network/ERCOT     Substations/WZ_WEST/_Sub/69(voltage level)
5. Connect the equipment created for Phase 1 by dragging and dropping the ConnectivityNodes created into the ConnectivityNode link of the appropriate Terminal
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	· (1)  The ConnectivityNodeGroup name is usually the PTI bus number.
(Use your Co. naming convention ex. 27000) and save.

· (3)  One connectivity node must be created for each point of connection.  Use the one-line diagram to determine the appropriate number of connectivity nodes. 
· The IMM character limitation for a node name is 4.  


Phase 3
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	In this phase we will be creating breakers and disconnectors using templates, and finally modeling a SVC.




19. Create Breakers
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	Create Breakers using templates


	
	Do the following tasks:

4. Create a new Breaker instance using Template
c. Right click on the voltage level and select “Template Editor”

d. Select “Breaker” from the Library and click ‘Next’

5. Enter the appropriate information in the following fields
g. Parent Path

Drag and drop the voltage level under the substation where the Breaker should be added.

h. Breaker Name
i. Operated by[Link]  
Path: Network/Companies/
j. Owned by[Link] 
Path: Network/Companies/
k. Measurement Value Source[Link]

Path: Network/Companies/

The Measurement Value Source under the company will be in the format <TSP ID>_TSP. Drag and drop the link in this field.
l. Discrete Alarm Category

Refer to the Alarm Category Table in the appendix of the Activity guide for the Alarm Categories. Type the Alarm Category in this field.  (ex: for a Breaker at 69 KV, type ‘B4’ in this field)


6. Click ‘Import’ after completing all the information.
20. Create Disconnectors
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	Create Disconnectors using templates


	
	Do the following tasks:

8. Create a new Disconnector instance using Template
e. Right click on the voltage level and select “Template Editor”

f. Select “Disconnector” from the Library and click ‘Next’

9. Enter the appropriate information in the following fields
a. Parent Path

Drag and drop the voltage level under the substation where the Disconnector should be added.

b. DSC Name
c. Operated by[Link]  
Path: Network/Companies/
d. Owned by[Link] 
Path: Network/Companies/
e. Measurement Value Source[Link]

Path: Network/Companies/

The Measurement Value Source under the company will be in the format <TSP ID>_TSP. Drag and drop the link in this field.
f. Discrete Alarm Category

Refer to the Alarm Category Table in the appendix of the Activity guide for the Alarm Categories. Type the Alarm Category in this field.  (ex: for a disconnector at 69 KV, type ‘B4’ in this field)


10. Click ‘Import’ after completing all the information.
21. Create Static VAR Compensator

Activity 21.1 
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	Create Static VAR Compensator Using Single Instance Editor

	
	SCENARIO:  A Static VAR Compensator is modeled under a Voltage Level. It should have a single terminal and a Measurement Location. The following steps show how to model a SVC

Adding A SVC:
1. Navigate to the 69 kV voltage level

2. Create a SVC under the 69 kV Voltage Level
3. Enter the appropriate values in the following Attributes

a. B (Shunt Admittance)

b. Capacitive Rating

c. Fixed MVAR

d. High Voltage Change Threshold

e. Inductive Rating

f. Low Voltage Change Threshold

g. Maximum KV

h. Minimum KV

i. Steady State MVAR Max

j. Steady State MVAR Min
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	Remember: 
· A SVC can also be added using Template or Copy and Pasting an existing SVC and updating the names, attributes and links.
· Refer to NMMS: ERCOT Modeling Guidelines for Data types of the Attributes and more description on the attributes and 

	
	


Activity 21.1.2
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	Create Terminal for SVC

	
	SCENARIO:  A Terminal should be added to the Static VAR Compensator modeled in the above scenario to connect it to other equipments in the network using a connectivity node. The following steps show how to model a Terminal for a SVC

Adding A Terminal for SVC:
· Select the SVC created above

· Add a terminal to it
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	Remember: 
· Refer to NMMS: ERCOT Modeling Guidelines for Data types of the Attributes and more description on the attributes and links for a SVC


Activity 21.1.3
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	Create Measurement Location for SVC

SCENARIO:  The Measurement Location is modeled directly under the SVC as a child. A Measurement Group should be modeled as a child to the Measurement Location.

The following steps show how to create a Measurement Location and Measurement Group under the SVC



	
	1. Adding Measurement Location:

i. Create a Measurement Location under the SVC
b. (Note that the Measurement Location should have the same name as the SVC)

i. Complete the following links

c. Has Type of (DeviceTypeNames)
Path: List_Information/DeviceTypeNames/SVS
d. Has A PermissionArea

Path: List_Information/Permission Areas/ERCOT
2. Adding Measurement Group:

3. Create a Measurement Group under the Measurement Location created above

a. Name the MeasurementGroup “ANLG”
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	· Always use ERCOT as the PermissionArea for all devices.

· SVS will be used as the device type for SVC’s.

· Refer to NMMS: ERCOT Modeling Guidelines for Data types of the Attributes and more description on the attributes and links for a SVC


Activity 21.1.4
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	Create Analog for SVC

SCENARIO:  To model an Analog Measurement for a SVC, the following should be modeled.

1. Analog Measurement (MVAR) under the Terminal with the following two children

I. ICCP Analog Value under the Analog Measurement with the ICCP Measurement Value Quality as a child
II. SCADA Analog Value

	
	Three instances should be created under the Analog Measurement. One Analog Value for SCADA, one Analog Value for ICCP and one Measurement Value Quality under the ICCP for quality of the measurement

The following steps show how to create the Analog 
Adding Analog :

· Create a new Analog under the Terminal

  (Name the Analog instance “MVAR”)

· Complete the following links

· Measurement Type

(Path: List_Information/MeasurmentTypes/ThreePhaseReactivePower)
· PowerSystemResource (SVC Path)
· Unit (Path: List_Information/MeasurmentUnits/MVAr)
· Operated by[Link]  
Path: Network/Companies/
· Owned by[Link] 
Path: Network/Companies/
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	Remember: 
· Use MVAR as Unit for MVAR Analogs

· Refer to NMMS: ERCOT Modeling Guidelines for Data types of the Attributes and more description on the attributes and links for a SVC
· Ownership and Operatorship are required but they will be inherited from the parent, so they need not be entered for every equipment


Activity 21.1.5
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	Create ICCP Analog Value for SVC

	
	SCENARIO:  ICCP Analog Value instance provides data exchange between control centers. A Measurement Value Quality will be added as a child to the ICCP Analog Value to convey the quality of the measurement data.

To model an ICCP Analog Value for a SVC, the following should be modeled.

a. Analog Value under the Terminal with the following child

i. Measurement Value Quality

The following steps show how to create the ICCP Analog Value

Adding a ICCP Analog Value:

· Create a new Analog Value under the Analog Measurement

(the name of the Analog Value should be the ICCP ID)

· Add the following Links

· MeasurementValueSource

(Can be found at Network/Companies/…)
The MeasurementValueSource association is found under the company.  The Measurement Value Source under the company will be in the format <TSP ID>_TSP. Drag and drop the link in this field.
Adding ICCP MeasurementValueQuality
· Create a Measurement Value Quality instance under the ICCP Analog Value Location created above
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	Remember: 
· The MeasurementValueSource association is modeled under a company.  
· Refer to NMMS: ERCOT Modeling Guidelines for Data types of the Attributes and more description on the attributes and links for a SVC

· Ownership and Operatorship are required but they will be inherited from the parent, so they need not be entered for every equipment


Activity 21.1.6
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	Create SCADA Analog Value for SVC

	
	SCENARIO:  SCADA Analog Value instance provides information necessary to define the instance in the EMS SCADA data base. This has no children. 

The following steps show how to create the SCADA Analog Value

Adding a SCADA Analog Value:

1. Create a new Analog Value as a child to the Analog Measurement

2. (the name of the Analog Value should be the ‘MVAR’)

3. Add the following Links

a. Belong To (AnalogAlarmCategory)
Path: List_Information/Analog Alarm Categories/AL
b. Belong To (Site)
Path: List_Information/Site
c. Has Secondary (Site)

                Path: List_Information/Site
d. Has A (AccuracyClass)
Path: List_Information/Accuracy Classes
e. Has Name Of (AnalogName)
Path: List_Information/Analog Names/MVAR
f. Grouped By (MeasurementGroup)
Path:  Network/ERCOT Texas Network/ERCOT     Substations/WZ_WEST/_Sub/69/DS33/DS33/STAT
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	Remember: 
· Use AL for the AnalogAlarmCategory. Reference the chart on pg 123 for more information.
·  Use List_Information/Analog Names/MVAR as AnalogName 
· Refer to NMMS: ERCOT Modeling Guidelines for Data types of the Attributes and more description on the attributes and links for a SVC




22. Connect Equipment 
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	Connect Equipment


	
	Do the following tasks:

1. Create a new ConnectivityNodeGroup instance under the Voltage Level
2. Enter the appropriate attribute values in the following fields
a. PSS/E Bus Number
3. Create the required number of new ConnectivityNode instances under the ConnectivityNodeGroup 

4. Enter the appropriate links in the following association fields for the connectivity nodes.
b. Equipment Container

Path:  Network/ERCOT Texas Network/ERCOT     Substations/WZ_WEST/_Sub/69(voltage level)
5.  Connect the equipment created for Phase 1 by dragging and      dropping the ConnectivityNodes created into the ConnectivityNode link of the appropriate Terminal
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	· The ConnectivityNodeGroup name is usually the PTI bus number.
(Use your Co. naming convention ex. 27000) and save.

· One connectivity node must be created for each point of connection.  Use the one-line diagram to determine the appropriate number of connectivity nodes. (9)
·   The IMM character limitation for a node name is 4.  


Accuracy Classes/ Alarm Category Tables
	Equipment Type
	Accuracy Class
	Meausrement Types
	

	Line
	LNHK
	MW and MVAR
	

	ZBR
	LNHK
	MW and MVAR
	

	Switch
	LNHK
	MW and MVAR
	

	Transformer
	XFHK
	MW and MVAR
	

	Unit
	UNHW
	MW and MVAR
	

	Bus kV
	KV
	KV
	

	Load
	LDHW/LDHR
	MW/MVAR
	

	Tap Changer
	TAP
	TAP POSITION
	

	
	
	
	

	
	
	
	

	
	
	
	

	Alarm Category
	Association
	Instance Type
	Description

	B1
	Discrete Alarm Category
	Discrete Value
	Discrete Value: 345 kV Devices

	B2
	Discrete Alarm Category
	Discrete Value
	Discrete Value: 138 kV Devices

	B3
	Discrete Alarm Category
	Discrete Value
	Discrete: Generators

	B4
	Discrete Alarm Category
	Discrete Value
	Discrete: 69 kV Devices

	SS
	Discrete Alarm Category
	Discrete Value
	Discrete: SPS

	V1
	Limit Alarm Category
	Analog Limit
	kV Analog: Emergency Analog Limit  

	V2
	Limit Alarm Category
	Analog Limit
	kV Analog: Normal Analog Limit

	T3
	Limit Alarm Category
	Analog Limit
	MVA Analog: Fifteen Minute Analog Limit

	T2
	Limit Alarm Category
	Analog Limit
	MVA Analog: Emergency Analog Limit

	T1
	Limit Alarm Category
	Analog Limit
	MVA Analog: Normal Analog Limit

	AL
	Analog Alarm Category
	Analog Value
	Analog Value: MVA, MW, MVAR

	BB
	Analog Alarm Category
	Analog Value
	Analog Value: kV


Bus Alarms
	NRML
	 
	 
	 
	 

	 
	KV
	LOW THR
	HIGH THR
	DEADBND

	 
	345
	327.75
	362.25
	4

	 
	138
	131.1
	144.9
	3

	 
	69
	65.55
	72.45
	2

	 
	34.5
	32.775
	36.225
	0.5

	 
	20
	19
	21
	0.5

	 
	15
	14.25
	15.75
	0.25

	 
	14
	13.3
	14.7
	0.25

	 
	13.8
	13.11
	14.49
	0.25

	 
	12
	11.4
	12.6
	0.25

	 
	 
	 
	 
	 

	EMGY
	 
	 
	 
	 

	 
	KV
	LOW THR
	HIGH THR
	DEADBND

	 
	345
	310.5
	379.5
	4

	 
	138
	124.2
	151.8
	3

	 
	69
	62.1
	75.9
	2

	 
	34.5
	31.05
	37.95
	0.5

	 
	20
	18
	22
	0.5

	 
	15
	13.5
	16.5
	0.25

	 
	14
	12.6
	15.4
	0.25

	 
	13.8
	12.42
	15.18
	0.25

	 
	12
	10.8
	13.2
	0.25
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