Network Modeling for EPS Meters with Loss Compensation 

1. Line Loss Compensation
In some EPS metering facilities the EPS meters are physically located at one network location while they effectively meter energy at another network location.  The line losses between these two network nodes are included in the meters energy measurements.  


[image: image1.emf]Figure 1: EPS Meter with Line Loss Compensation
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The EPS meter is physically located at Electrical Bus EBA. Physical energy EA is compensated for transmission line losses between Electrical Bus A and Electrical Bus B, i.e. the EPS meter effectively meters energy EB. 

Within CIM network model the EPS meter should be represented at Electrical Bus B where energy is effectively metered. 
If Electrical Bus B represents a T-connection of transmission lines, then this T-connection could be represented in network model as separate sub-station or as a part of the existing substation. 
2. Transformer Loss Compensation
In some EPS metering facilities the EPS meters are physically located at the low side of a transformer winding while they effectively meter energy at the high side of the transformer.  The transformer losses between these two network nodes are included in the meters energy measurements.  


[image: image2.emf]Figure 2: EPS Meter with Transformer Loss Compensation
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The EPS meter is physically located at Electrical Bus EBA. Physical energy EA is compensated for transformer losses between Electrical Bus A and Electrical Bus B, i.e. the EPS meter effectively meters energy EB. 
Within CIM network model the EPS meter should be represented at Electrical Bus B where energy is effectively metered. 

3. Loss Compensation for Auto-Transformers with Tertiary Winding
In some EPS metering facilities the EPS meters are physically located at the tertiary winding of an auto-transformer while they effectively meter energy that includes the copper losses for the tertiary winding.  The copper losses for the tertiary winding are included in the meters energy measurements.  This practice is detailed in the Settlement Metering Operating Guides. 

The current CIM data model can not accommodate an Electrical Bus at the middle point of an auto-transformer. Even if the CIM data model is extended the downstream systems are not capable of handling this data structure. 
For these reasons the EPS meter is represented in the network model at its physical location, i.e. at the low side of the tertiary winding of the auto-transformer. 


[image: image3.emf]Figure 3a: EPS Meter on the Tertiary Winding of an Auto-transformer
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[image: image4.emf]Figure 3b: EPS Meter on the Tertiary Winding of an Auto-transformer

B

C

A

EPS

C

B

EPS

A

L

L


Requested WMS action:

Confirmation regarding the concepts described in this document for placement of EPS Meters in the network model for compensated meter points, understanding that Resource sign-off on the placement of EPS Meters will be obtained during the MP10 process.
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Figure 1: EPS Meter with Line Loss Compensation
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Figure 2: EPS Meter with Transformer Loss Compensation
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Figure 3: Network Model for Auto-Transformer with Tertiary Winding
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Figure 4: EPS Meter with Full Loss Compensation
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Figure 5: EPS Meters for Load and Generation
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Figure 6: EPS Meter with Partial Loss Compensation
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Figure 1: EPS Meter with Line Loss Compensation
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Figure 2: EPS Meter with Transformer Loss Compensation
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Figure 3: Network Model for Auto-Transformer with Tertiary Winding
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Figure 5: EPS Meter with Full Loss Compensation


B


C


A


B


C


A


G


EPS


G


EPS


CTb


CTc


Figure 6: EPS Meters for Load and Generation
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Figure 3a: EPS Meter on the Tertiary Winding of an Auto-transformer
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Figure 1: EPS Meter with Line Loss Compensation
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Figure 2: EPS Meter with Transformer Loss Compensation
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Figure 3: Network Model for Auto-Transformer with Tertiary Winding
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Figure 5: EPS Meter with Full Loss Compensation
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Figure 6: EPS Meters for Load and Generation
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Figure 3b: EPS Meter on the Tertiary Winding of an Auto-transformer
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Figure 1: EPS Meter with Line Loss Compensation
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Figure 2: EPS Meter with Transformer Loss Compensation
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Figure 3: Network Model for Auto-Transformer with Tertiary Winding
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Figure 4: EPS Meter with Full Loss Compensation
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Figure 5: EPS Meters for Load and Generation
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Figure 6: EPS Meter with Partial Loss Compensation
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