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I.  Background
This group has been charged by the RC to report its technical findings upon review of the HVDC metering project proposal.

On 2/16/06 the OP18 Work Group (WG) met with representatives from Hydro Quebec (HQ) for the purpose of receiving a presentation on the proposal, review of the memorandum of understanding (MOU), Questions & Answers, and general discussion.

The HQ presenters expressed that the power sales agreement in place today utilizes a fixed-factor to account for losses based on contractual line flows.  Since line flows are now market driven, HQ believes the fixed-factor calculation does not accurately represent actual line losses.  Therefore, HQ contends the HQDC Phase 1 & 2 energy metering does not accurately indicate the actual value at the USA/Canada border and calls for a re-examination of the whole metering methodology.  HQ now proposes d-c metering to replace the fixed-factor calculation.

On 3/09/06, 3/21/06 and 3/28/06, the OP18 Work Group held conference calls to discuss the project proposal, ISO concerns, and general discussion.

II. Assumptions

1. Direct measurement of the d-c line would be a more accurate and desirable method of determining power flow versus the use of analytically derived loss factors intended to compensate for converter loss, line loss, a-c transformer and bus loss, and mode of line operation.  

2. Telemetering of power/energy flow measurement data derived from proposed d-c line metering at HQ's Des Cantons substation will be required in addition to that already being furnished from Sandy Pond and Monroe (Comerford) substations using existing a-c metering equipment.

3. The d-c measurement and telemetry equipment can be tested and calibrated without taking the d-c line(s) out of service.

III. Identified Issues
1. No d-c revenue metering equipment is available in the national or international markets.

2. No U.S., Canadian, or International d-c revenue metering standards have been identified.

a. Therefore, there are potential issues over calibration, testing, certification, frequency of testing, and much of this would be dependent on the technology chosen.

b. An independent testing lab may need to be involved.

3. Amendments will be necessary to OP-18.  One consideration is to call for “equal or better than” performance to existing ANSI Standards.

4. All of the d-c “settlement equipment” would be located in Canada and controlled by HQ.  There is a concern over the reliability of the communication path for the telemetry signals from Canada to USA.  

5. The existing a-c metering system incorporates a redundant meter scheme.  This should be required for the new d-c metering system including redundant d-c instrument transformers.  

a. It is not clear if two d-c measurement systems using the new technology will fulfill the intent of redundancy.  

b. A third metering system (existing a-c metering?) may be required that can assess the accuracy of d-c measurement systems in the event that each d-c system reads differently.

6. There may be a need for two metering systems, one for telemetry on the a-c bus (existing), and one for settlement on the d-c bus.  This would require modification to OP18 to allow for this difference in metering point.

IV. Summary

1. No d-c revenue metering equipment is available in the national or international markets.

2. No U.S, Canadian, or International Standards have been identified for d-c revenue metering.

3. The HQ d-c measurement project should be viewed as a research and development (R&D) project.  
4. It is the understanding of the OP18 WG that mechanisms are in place to safeguard the interests of the stakeholders should the project move in an unacceptable direction.  The mechanisms are Appendix I & II the MOU.  Appendix I identifies the key technical performance requirements that the d-c metering system must attain in order for it to be utilized.  Appendix II is a “Stage-Gate Process”, based upon agreement of identified technical milestones the project is either a “GO” or “NO-GO”.  If the RC approves of this project moving forward the technical details of Appendices I and II of the MOU should be reviewed.

5. The OP 18 WG is willing to monitor and periodically report to the RC on the HQDC project at critical stages of the R&D project.  At this time, members of the OP18 WG have no expertise in d-c metering systems.  Therefore, an impartial dc metering expert may be needed to help support the OP18 WG in monitoring and periodically reporting to the RC.
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