ERCOT Preliminary Impact Analysis Report


	SCR

Number
	760
	SCR

Title
	Recommended Changes Needed for Information Model Manager and Topology Processor for Planning Models

	Impact Analysis Date
	December 5, 2010

	Cost/Budgetary Impact
	A project will be required to implement System Change Request (SCR) 760.  This project will be in the ranges below:
SCR760-1  $610K -- $760K
SCR760-2  $210K -- $265K
SCR760-3  $560K – $720K
SCR760-4  $165K -- $205K
SCR760-5  $145K -- $185K
SCR760-6  $230K -- $295K
SCR760-7  $105K -- $140K
SCR760-8  $ 95K -- $130K
TOTAL       $2.1M -- $2.7M
Annual Recurring Costs:

$535K -- $715K


	Estimated Project Time Requirements*

*Unless otherwise indicated, project time requirements begin upon project initiation.
	Implementation of SCR760 will be completed in approximately 24-30 months of ERCOT Board approval.  

	ERCOT Staffing Impacts (across all areas)
	Requires 2 FTEs.

	ERCOT Computer System Impacts
	Topology Processor (TP), Information Model Manager (IMM), Energy Management System (EMS), Market Management System (MMS), Enterprise Information Services (EIS), Enterprise Integration Platform (EIP), Congestion Revenue Rights (CRR), Outage Scheduler (OS), Network Model Management Systems (NMMS), Commercial Systems (COMS), Registration (REG), Current Day Reports (CDR), Management Information System (MIS), Settlements & Billing (S&B)

	ERCOT Business Function Impacts
	Detailed below.

	Grid Operations & Practices Impacts
	No impact to grid operations and practices.


	Alternatives for a More Efficient Implementation (include explanation of impacts)

	SCR760-1 and SCR760-6 -- Implement an evaluation process where Steady State Working Group (SSWG) and ERCOT jointly decide which new PSS/E data models should be evaluated for implementation into the IMM.  The evaluation would be done on an annual basis and timed so that new data types could be used for SSWG case-building the following year.   TSPs would be required to use MOD for modeling the data types until implemented in the IMM. This is expected to be a more cost-efficient process as it provides only for the implementation of data types that will be used and avoids unnecessary costs and inefficiencies associated with the expansion of the model for data types that are not needed.  SCR760-6, putting FACTS devices in the IMM, is an example of how this process would work for future data type releases.
SCR760-2, SCR760-4, and SCR760-5 – Implement to meet Transmission Service Providers (TSPs) requirements. ERCOT will propose the appropriate changes to the model schema.  No changes to cost estimates provided below.
SCR760-3 - TSPs should continue to use the Model on Demand (MOD) to implement these changes.  No cost to ERCOT for this option, but it will require additional work for the TSPs. 
SCR760-7 and SCR760-8 -- Implement to meet TSPs requirements. No changes to cost estimates provided below.



	Evaluation of Interim Solutions (e.g., manual workarounds)

	Prior to the ERCOT Alternative being fully implemented, ERCOT will load standard Planning Model Change Requests (PMCRs) that were created during testing and will work with TSPs to resolve discrepancies. Requires 1 full time equivalent (FTE) for the period from Planning Go-Live through final implementation of the ERCOT Alternative.   Planning Go-live date of April 2011 does not change.


	Feasibility of Implementation

	Impact on Resource Availability: Not yet assessed.
Impact on Other Projects: Not yet assessed.


	Comments


	SCR760-1

	PROPOSED RESOLUTION:

Modify Information Model Manager and Topology Processor to allow outputting of the latest version of Power System Simulation For Engineering (PSS/E).  This should be done within three months of any and all PSS/E version updates in the future.

	ASSUMPTIONS:

1. On-going maintenance releases will include schema changes.
2. ERCOT will take only one release each year (major releases only)

3. This change will impact the Planning Model only.  The new data added in the PSS/E will not flow to downstream Operational (EMS, MMS, OS, etc.) systems.

4. TSPs are required to be on the same version as ERCOT.

5. Ensure new data is excluded from moving downstream with each new model release.

6. IMM and TP releases will be done concurrently.

7. NMMS will allow for either version of the PSS/E file to be exported. 

8. Delivery of SCR760-1 and SCR760-6 will be done in one bundle.  Testing efforts have been separated into those that will occur yearly with each new PSS/E and the effort to test the one-time changes.

	IMPACTS:
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	Impacts
	Preliminary Cost Estimate
	Type of Cost

	Network Modeling:

· Additional modeling effort to coordinate content of Common Information Model (CIM) releases, attend CIM standard meetings, conduct training, and coordinate releases with testing for new PSS/E releases. (0.34 FTE)
· Additional tasks include:

· Ongoing planning comparisons

· Ongoing data maintenance

· Training and support

· Additional reporting and documentation

· Testing and migration support

· Ongoing ERCOT schema support

· Ongoing validation rule implementation

· Ongoing profile support
	$40K -- $45K
	Yearly Maintenance Cost

	IT Model Support:

· Additional IT effort to support code migrations, patching, testing and troubleshooting of new PSS/E releases. (0.5 FTE)
	$60K -- $65K
	Yearly Maintenance Cost

	Establish new test environment so that other scheduled code releases can take place while these changes are being tested. Requires:
· Two Blade Servers and one LPAR (two Databases) in one environment 
	$200K -- $260K
	One-time

	NMMS & Topology Processor:

· Update IMM & TP with each new PSS/E release
· Ensure new data is excluded from moving to Operational Systems with each new model release. 
	$180K -- $230K
	Yearly – with each new release

	Testing:

· Business and system testing to ensure changes are correct within each system

· Integrated test to ensure that downstream Operational systems are not impacted.

· Impacts:

· EMS

· MMS

· NMMS

· CRR

· OS

· EIP

· CDR

· MIS

· S&B

· COMS
	$100K - $120K
	Yearly – with each new release

	Release Management

· Release across multiple environments
	$5K -- $10K
	Yearly – with each new release

	Project Management
	$25K -- $30K
	Yearly – with each new release

	 SCR760-1 SUBTOTAL
	$610K - $760K
	

	Recurring Annual costs
	$410K -- $560K
	


	SCR760-2

	REQUIREMENTS:

Represent Distribution Capacitor Banks on the proper bus in Topology Processor PSS/E case.
Provide Capacitor Bank parameters necessary for PSS/E (MVAR, ID, fixed/switch shunt, number of blocks) 

Allow for multiple capacitor banks on the same bus

PROPOSED RESOLUTION:

In Information Model Manager, define new Class called DistributionCapBank and create it in a new directory outside of the substations (similar to TransformerKluges).  Then have a new link in a Class, such as the BusbarSection, that can be associated with the DistributionCapBank.

	ASSUMPTIONS:

1. ERCOT will propose the appropriate modeling of the cap banks within CIM.

2. Distribution cap banks will be added as a new class in Planning instead of reusing the existing Shunt Compensators. 
3. This data will be used in the Planning Model only and will not flow to the downstream Operational (EMS, MMS, OS, etc.) systems.

4. Each CIM Importer will need to block this new data from moving downstream.
5. Delivery of SCR760-2, SCR760-4 and SCR 760-5 will be done in one bundle.  Testing and Release Management efforts have been combined.

	IMPACTS:
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	Impacts
	Preliminary Cost Estimate
	Type of Cost

	Network Modeling:

· Additional modeling effort to coordinate content of CIM model releases, attend CIM standard meetings, conduct training, and coordinate releases with testing for new PSS/E releases. (0.17 FTE)

· Additional tasks include:

· Ongoing planning comparisons

· Ongoing data maintenance

· Training and support

· Additional reporting and documentation

· Testing and migration support

· Ongoing ERCOT schema support

· Ongoing validation rule implementation

· Ongoing profile support
	$20K -- $25K
	Yearly Maintenance Cost

	NMMS & Topology Processor:

· Modify the CIM schema and TP to provide TSPs with placeholders in the IMM for planning data.
· Ensure new data is excluded from moving to Operational Systems with each new model release. 
	$100K - $125K
	One-time

	Testing:

· Business and system testing to ensure changes are correct within each system

· Integrated test to ensure that downstream Operational systems are not impacted.

· Impacts:

· EMS

· MMS

· NMMS

· CRR

· OS

· EIP

· CDR

· MIS

· S&B

· COMS
	$65K -- $80K
	One-time

	Release Management

· Release across multiple environments
	$5K -- $10K
	

	Project Management
	$20K -- $25K
	

	SCR760-2 SUBTOTAL
	$210K -- $265K
	

	Recurring Annual costs
	$20K - $25K
	


	SCR760-3

	REQUIREMENTS:

Represent the proper ratings on zero impedance lines in the Topology Processor  PSS/E cases
PROPOSED RESOLUTION:
IMM already has rating attributes associated with breakers and switches.  ERCOT may make these rating attributes available to the TSP NOMCR process, and modify the topology processer to transfer these ratings into the Model on Demand process as zero impedance elements with a rating.

	ASSUMPTIONS:

1. Reuse the existing rating class.

2. This data must flow to the downstream Operational (EMS, MMS, CRR) systems.

	IMPACTS: 
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	Impacts
	Preliminary Cost Estimate
	Type of Cost

	Network Modeling:

· Additional modeling effort to coordinate content of CIM model releases, attend CIM standard meetings, conduct training, and coordinate releases with testing for new PSS/E releases. (0.17 FTE)

· Additional tasks include:

· Ongoing planning comparisons

· Ongoing data maintenance

· Training and support

· Additional reporting and documentation

· Testing and migration support

· Ongoing ERCOT schema support

· Ongoing validation rule implementation

· Ongoing profile support
	$20K -- $25K
	Yearly Maintenance Cost

	NMMS and Topology Processor:

· Support zero impedance lines using the existing rating class
	$65K -- $85K
	One-time

	EMS:

· Add support for ratings on circuit breakers in Network Applications by porting this functionality along with eterraSource-related changes from EMP 2.5

· Enhance Dynamic ratings application to perform topological analysis and pass most restrictive ratings for lines, transformer or ZBRs to Supervisory Control And Data Acquisition (SCADA) and Real-Time Network (RTNET) applications. 

· Apply changes to study application handling of interacting with dynamic rating application. 
	$150K -- $195
	One-time

	MMS:

· For each series device, MMS will automatically generate a pair of artificial Generic Constraints where: 

· The definition of these two generic constraints is the sum of the branch flow connecting to a specific series device INTO or OUT OF the series device.   

· The limit of the special generic constraint will be assigned the rating of the corresponding series device. 

· These special generic constraints will be allowed to have different ratings (normal and emergency) to be used in base case and contingency analysis. 

· By securing this set of generic constraints, the flow on the series devices will be secured. 
	$140K -- $180K
	One-time

	Data Warehouse:

· Requires changes to replication for both EMS and MMS because of the schema changes.
	$15K -- $20K
	One-time

	Testing:

· Business and system testing to ensure changes are correct within each system

· Full integration test to ensure all impacts are identified and resolved

· Impacts:

· EMS

· MMS

· NMMS

· CRR

· OS

· EIP

· CDR

· MIS

· S&B

· COMS

· EWS
	$120K -- $150K
	One-time

	Release Management 

· Coordinate for multiple environments

· Coordinate for multiple applications
	$15K – 20K
	One-time

	Project Management
	$35K -- $45K
	One-time

	SCR760-3 SUBTOTAL
	$560K -- $720K
	

	Recurring Annual Cost
	$20K -- $25K
	


	SCR760-4

	REQUIREMENTS:

Planning should be able to model loads and capacitor banks on the correct PSS/E busses. 

PROPOSED SOLUTION:

In Information Model Manager, create a new attribute that would enable the user to select the PSS/E bus where the capacitor bank should appear in the Topology Processor case.

	ASSUMPTIONS:

1. This data will be used in the Planning Model only and will not flow to the downstream Operational (EMS, MMS, OS, CRR, etc.) systems.

2. Each CIM Importer will need to block this new data from moving downstream.
3. Delivery of SCR760-2, SCR760-4 and SCR 760-5 will be done in one bundle.  Testing and Release Management efforts have been combined.

	IMPACTS:
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	Impacts
	Preliminary Cost Estimate
	Type of Cost

	Network Modeling:

· Additional modeling effort to coordinate content of CIM model releases, attend CIM standard meetings, conduct training, and coordinate releases with testing for new PSS/E releases. (0.34 FTE)

· Additional tasks include:

· Ongoing planning comparisons

· Ongoing data maintenance

· Training and support

· Additional reporting and documentation

· Testing and migration support

· Ongoing ERCOT schema support

· Ongoing validation rule implementation

· Ongoing profile support
	$40K - $45K
	Yearly Maintenance Cost

	NMMS & Topology Processor:

· Modify the CIM schema and TP to provide TSPs with placeholders in the IMM for planning data.
· Ensure new data is excluded from moving to Operational Systems with each new model release. 
	$100K - $125K
	One-time

	Testing:

· Business and system testing to ensure changes are correct within each system

· Integrated test to ensure that downstream Operational systems are not impacted.

· Impacts:
· EMS

· MMS

· NMMS

· CRR

· OS

· EIP

· CDR

· MIS

· S&B

· COMS

· REG
	Included in SCR760-2
	One-time

	Release Management

· Release across multiple environments
	$5K -- $10K
	

	Project Management
	$20K -- $25K
	

	SCR760-4 SUBTOTAL
	$165K -- $205K
	

	Recurring Annual Cost
	$40K -- $45K
	


	SCR760-5

	REQUIREMENTS:

Represent the actual transformer models in the PSS/E cases.  The planning transformer model is an appropriate model for the transformer to ensure stakeholders the power flow results will be accurate.  Additional data attributes such as the number of taps, location of tapped winding, maximum and minimum tap ratios.

PROPOSED SOLUTION:

In Information Model Manager, store Planning transformer data in a separate file (or in a new Class outside of the ERCOT Texas Network directory similar to Transformer Kluges).  The Topology Processor will select the Planning transformer data to generate the Topology Processor PSS/E case. Necessary data includes number of taps, location of tapped winding, maximum and minimum tap ratios, and specifying the voltage control bus.

	ASSUMPTIONS:

1. Data will be on the transformer Kluge.

2. This data will be used in the Planning Model only and will not flow to the downstream Operational (EMS, MMS, OS, CRR, etc.) systems.

3. Each CIM Importer will need to block this new data from moving downstream.
4. Delivery of SCR760-2, SCR760-4 and SCR 760-5 will be done in one bundle.  Testing and Release Management efforts have been combined.

	IMPACTS:
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	Impacts
	Preliminary Cost Estimate
	Type of Cost

	Network Modeling:

· Additional modeling effort to coordinate content of CIM model releases, attend CIM standard meetings, conduct training, and coordinate releases with testing for new PSS/E releases. (0.17 FTE)

· Additional tasks include:

· Ongoing planning comparisons

· Ongoing data maintenance

· Training and support

· Additional reporting and documentation

· Testing and migration support

· Ongoing ERCOT schema support

· Ongoing validation rule implementation

· Ongoing profile support
	$20K - $25K
	Yearly Maintenance Cost

	NMMS & Topology Processor:

· Modify the CIM schema and TP to provide TSPs with placeholders in the IMM for planning data. 

· Ensure new data is excluded from moving to Operational Systems with each new model release.
	$100K - $125K
	One-time

	Testing:

· Business and system testing to ensure changes are correct within each system

· Integrated test to ensure that downstream Operational systems are not impacted.

· Impacts:

· EMS

· MMS

· NMMS

· CRR

· OS

· EIP

· CDR

· MIS

· S&B

· COMS

· REG
	Included in SCR760-2
	One-time

	Release Management

· Release across multiple environments
	$5K -- $10K
	

	Project Management
	$20K -- $25K
	

	SCR760-5 SUBTOTAL
	$145K -- $185K
	

	Recurring Annual Costs
	$20K -- $25K
	


	SCR760-6

	REQUIREMENTS:

Allow capability to convert a FACTS device model in Information Model Manager to any possible FACTS device model allowed in PSS/E version 32.

PROPOSED RESOLUTION:

In Information Model Manager, Add an attribute to allow the TSP to be able to select for each object (generator, switch shunt, or FACTS Device).  The TSP should be able to select the object it would like to see as a FACTS Device appear in the Topology Processor  case as opposed to all FACTS Devices being modeled as generators.  Any additional data parameters needed should be included as attributes, so that the Topology Processor can convert to the appropriate PSS/E model.

	ASSUMPTIONS:

1. Provide the estimates assuming that 760-6 is to catch-up the FACTS devices that are already supported and that 760-1 supports synchronization with PSS/E going forward.

2. Will be added as a new class.

3. This data will be used in the Planning Model only and will not flow to the downstream Operational (EMS, MMS, OS, CRR, etc.) systems.

4. Each CIM Importer will need to block this new data from moving downstream.

5. Delivery of SCR760-1 and SCR760-6 will be done in one bundle.  Testing efforts have been separated into those that will occur yearly with each new PSS/E and the effort to test the one-time changes.

ADDITIONAL NOTE:
1. There are than 21 of these devices at this time.


	IMPACTS:
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	Impacts
	Preliminary Cost Estimate
	Type of Cost

	Network Modeling:

· Additional modeling effort to coordinate content of CIM model releases, attend CIM standard meetings, conduct training, and coordinate releases with testing for new PSS/E releases. (0.17 FTE)

· Additional tasks include:

· Ongoing planning comparisons

· Ongoing data maintenance

· Training and support

· Additional reporting and documentation

· Testing and migration support

· Ongoing ERCOT schema support

· Ongoing validation rule implementation

· Ongoing profile support
	$20K - $25K
	Yearly Maintenance Cost

	NMMS & Topology Processor:

· Update IMM & TP with FACTS device model allowed in PSS/E v32. 

· Ensure new data is excluded from moving to Operational Systems.
	$135K -- $175K
	One-time

	Testing:

· Business and system testing to ensure changes are correct within each system

· Integrated test to ensure that downstream Operational systems are not impacted.

· Impacts:

· EMS

· MMS

· NMMS

· CRR

· OS

· EIP

· VSAT, TSAT

· CDR

· MIS

· S&B

· COMS

· REG
	$55K -- $70K
	One-time

	Project Management
	$20K -- $25K
	

	SCR760-6 SUBTOTAL
	$230K -- $295K
	

	Recurring Annual Costs
	$20K -- $25K
	


	SCR760-7

	REQUIREMENTS:

Allow any valid PSS/E ID’s to be assigned, in particular where breakers and switches are used to split up branches.  Current SSWG cases allow zero impedance branches to have any valid two character PSS/E ID.  Simply maintain this ability for SSWG members because circuit IDs have already been assigned for particular reasons.

PROPOSED SOLUTION:

In Information Model Manager, allow the capability to assign any valid PSS/E ID to Breakers and Switches by including an additional attribute.  Also, remove validation rules that limit the PSS/E ID on series devices to Sx.

	ASSUMPTIONS:

1. This is a Topology Processor code change only to force a ZBR with an assigned PSS/E ID to be passed through to MOD.
2. NMMS will validate that there are no breakers with a duplicate to bus, from bus, circuit id.

3. Delivery of SCR760-7 and SCR 760-8 will be done in one bundle.

	IMPACTS:
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	Impacts
	Preliminary Cost Estimate
	Type of Cost

	Topology Processor:

· Change TP to force a ZBR with an assigned PSS/E ID to be passed through to MOD. 
	$75K -- $95K
	One-time

	Testing:

· Business and system testing to ensure changes are correct within Topology Processor

· Integrated test to ensure that downstream Operational systems are not impacted.
	$15K -- $20K
	One-time

	Release Management

· Release across multiple environments
	$5K -- $10K
	

	Project Management
	$10K -- $15K
	

	SCR760-7 SUBTOTAL
	$105K -- $140K
	


	SCR760-8

	REQUIREMENTS:

Allow representation of a phase shift for an autotransformer winding in the Topology Processor  PSS/E cases

PROPOSED SOLUTION:

Topology Processor should check the value in the “Connection Type” attribute between TransformerWindings objects.  If two windings are Y-Δ, then process as a 30 degree phase shift.

	ASSUMPTIONS:

1. A new validation rule has to be added to mandate the entry of the existing “Connection Type” field in IMM.  Once this field is populated, a Topology Processor code change can be made for predefined connection types and only requires code change.  
2. Delivery of SCR760-7 and SCR 760-8 will be done in one bundle.

	IMPACTS:
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	Impacts
	Preliminary Cost Estimate
	Type of Cost

	Network Modeling:

· Additional modeling effort to  include:

· Ongoing validation rule implementation

· Ongoing profile support  (0.14 FTE)
	$5K - $10
	Yearly Maintenance Cost

	NMMS and Topology Processor:

· Add a new validation rule to mandate the entry of the existing “Connection Type” field in IMM.  

· Change TP to process phase shift as required.
	$65K -- $85K
	One-time

	Testing:

· Business and system testing to ensure changes are correct within Topology Processor

· Integrated test to ensure that downstream Operational systems are not impacted.
	$15K -- $20K
	One-time

	Release Management

· Release across multiple environments
	Included in SCR760-7
	

	Project Management
	$10K -- $15K
	

	SCR760-8 TOTAL
	$95K -- $130K
	

	Recurring Annual Costs
	$5K -- $10K
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