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1 Introduction
Increasingly RPS compliance markets are encouraging the use of renewable energy resources from geographic regions that span across different REC tracking systems or registries. As a result, stakeholders of several REC registries have expressed interest in linking registries and are ready to move forward with implementing a solution. Linking one registry to another registry in order to transfer RECs between the two registries is not an overly complex or costly task. However, the complexity, time, and cost increase significantly in order to link all 8 major US REC registries to each other in a one-to-one fashion. The reason is that each registry is unique, with its own set of import and export policies.  These policies will determine which certificates are eligible for import into a registry as well as the data requirements for such certificates. 

APX’s experience with inter-registry transactions in the voluntary carbon markets has significantly informed the design for linking the US REC registries.  Furthermore, our detailed knowledge of the inner-workings of all US REC registries has allowed us to fully develop a solution which would be automated, robust and flexible to handle various import-export policies, offer auditing and reconciliation tools while being the least costly to implement.  APX will further explain the above benefits later in this document.  At the core of this solution, APX proposes that the registries share a central hub that would facilitate imports and exports to all other REC registries. This document provides an overview of how the hub would work to efficiently facilitate transfers between REC registries.
2 Key Design Considerations

The following discusses key considerations for the design and development of the REC registry import /export transaction hub as well as changes we will implement within each registry.
2.1 Registry Administrator Involvement with Import-Export Transactions

Today, transfer transactions within a registry require no attention by Registry staff.  Import-Export transactions on the other hand are manual but have the potential of being fully automated similar to current intra-registry transfers.  A fully automated solution can only be accomplished if both registries involved in the transaction have an Application Programming Interface (API) set-up as well as have a system that keeps the data needed to determine whether a REC being transferred is eligible for import in another registry.  
Of course, Registry administrators must have the ability to review and track all import-export transactions.  They may potentially need to review and approve Import Projects depending on each Registries rules around registering import projects.

2.2 Registry Import-Export Policies

Registry import-export policy can dynamically change over time.  Registries will change their operating rules, add fuel types, change state policy and approve different registries as compatible over time.  APX intends to have the Hub be able to maintain these policies in a manner that assists the full automation of import/export transactions.  Whether RECs are eligible for transfer will be automated with the rule-set established in the Hub.

2.3 Relative Cost and Time to Implement

Although APX has a contractual obligation to develop import-export functionality for many registries, it is a widespread concern to not implement a costly infrastructure.  Furthermore, registry staff could be overwhelmed with manual import-export transactions currently underway.  Therefore, the time to implement an automated inter-registry transactional tool is a key design consideration.
As you’ll note in Section 2.4 below, when assessing two different designs for managing inter-registry transactions, it is our opinion that using a central hub will be the least costly and least time-consuming to implement.  Registries will have shared costs in using a central hub while decreasing costs within each registry implementation.  Various reasons supporting this decision are further discussed throughout this document. 

Cost/Time to Implement Assessment:
Using the Hub (Figure 2)—Linking all of the Registries to the Hub could take approximately 6-8 months for all to be completed including development and testing. (Figure 1)  Completion estimated Q3 2011
Without the Hub (Figure 1)—Each Registry would need to link to all other Registries.  Furthermore, they would need to each have a more robust database for capturing import/export policy logic, as well as reconciliation and auditing tools.  Each registry separately would take approximately 6-8 months.  Each Registry would need to undergo this same development before import and export transactions could be automated between each other.  In total we’d estimate 48 months at a minimum. to get all Registries connected to each other. 
Long-Term Operations and Maintenance Cost:
Using the Hub—Shared Costs minimal to the Registries
Without the Hub—Increased Maintenance Cost due to updating individual systems

2.4 Automation
Key is to implement an automated process for as much of the import-export transaction process as feasible to minimize impact on Registry Administration Teams.

Figure 1 vs Figure 2 below illustrates the multitude of API calls which would need to be built and maintained on each registry without a central Hub.  Costs are significantly higher to implement without a central Hub due to the greater infrastructure to be developed and maintained in each registry.

Figure 1 - One-to-One Registry Linking
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Figure 2 - Registry Linking via Import / Export Hub
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The rest of the document discusses changes needed for each registry to communicate with the Hub and requirements for the Hub architecture.
2.5 Registry Infrastructure Changes

Overall concept is to minimize changes to each Registry infrastructure so that ongoing modifications and maintenance efforts are decreased within each registry.  The following changes will be needed to allow import and export transactions in an automated fashion:
· Maintain an Import Project record with the minimal details required for imports while the originating registry and Hub keep the full project details if the need for oversight arises.  

· Issue serial numbers labeled to identify an import using the current registries serial number format. The certificate data will display the originating registry for the certificates as well as the originating block of serial numbers exported from the original registry.

· Each registry would have APIs developed to support the following:

· Receiving and processing transfer confirmation, rejection, and error messages. 

· Receiving transfer requests from the hub and processing the request to obtain and respond with admin and/or counter party approval or rejection. 

· Issuing RECs based on the REC and facility data passed in the transfer request.

· Receiving and processing reconciliation requests from the hub. 

· Alerting administrator of reconciliation failures.

· The ability for users to initiate an export transaction, capturing all information required by import / export hub (i.e., receiving registries’ requirements). 

· Update the current registry transaction history report modified to display imports and exports. The main purpose would be to allow the registry administrator to easily review and audit registry import / export activities.

· The ability to issue (i.e., import) credits based on the REC and facility data information passed in the import/export request.  The registry would only create one facility record for each facility producing RECs imported into the registry. The process of creating the import facility record would be automated with the registry administrator having the ability to review and approve the facility record before the first issuance (i.e., import) of credits is made against the facility record. 

2.6 Hub Requirements
The import / export hub is used for a number of purposes: (1) storing project data to facilitate transfers; (2) using the registry data to run validation checks (required by the registries) on the transfer requests; (3) managing the messages passed between the registries using a standard API; and (4) storing transaction data used for reconciliation with the registries.

2.6.1 Data Set

Each Receiving registry will have a set of required data for the certificates being transferred as well as the underlying project record. All required data will have to be included in a transaction in order for it to proceed. This data will be stored in the Hub.  The specific requirements for importing registries are still being finalized by various registries. 
The Hub will be expected to run validation checks such as:

· Review the export transaction to ensure the account holder is correctly identified and that the export is allowed by the recipient registry. The export transaction will automatically be rejected if the transaction fails any of the checks.
· The Hub will maintain basic rules and logic to translate/prepare the export request for the recipient registry. This will include things such as converting the REC fuel type to an accepted value in the recipient registry, since in many cases there are not one-to-one matches between fuel types in different registries. 
· The Hub will also need to pass enough information about the generator for the recipient to create an import facility record, which is required by many registries in order to issue RECs against for accounting purposes. 
· In addition, data sent from the Exporting Registry will be matched up against the Importing Registry data requirements. If any fields are missing the transaction will fail and an error message will be communicated back to the Exporting Registry.
· A copy of the import/export transaction data will be stored in the hub and will be used for registry audit and reconciliation purposes. The transaction data will consist of information about (1) the certificates themselves (e.g., quantity, vintages, etc.), (2) the sending account holder and registry, (3) the receiving account holder and registry, and (4) the originating registry and RECs (to account for when RECs are transferred across more than one registry).  

2.6.2 Reconciliation Processes
For RECs which are exported and then imported back into the Originating Registry, the originating registry needs to be able to identify these RECs and re-use the originally assigned serial numbers.  The Hub will be able to keep an audit log of all the transactions for the RECs going between the registries for this purpose.
Registries will need to be able to reconcile between each other for various reasons such as, how many RECs have been exported and where those RECs reside.  Registries will need to individually track the status of pending import/export transactions.  A Reconciliation report will be provided to registry administrators at agreed upon time intervals based on registry admin preference so they are notified if there is a reconciliation break.   
2.7 Inter Registry Hub
The Inter-registry Hub (the “Hub”) would be owned and operated by APX, Inc. (“APX”), utilizing technology provided by its affiliate, APX Environmental Markets (APX ProjectTrack), and Application Programming Interfaces (or “APIs”) with the various REC registries.  Use of the Hub would be covered with no additional charges for registries with which APX has an existing registry services agreement.  The Hub operations would be run and staffed by APX and these services are also included in current registry contracts.

To the extent APX’s contract with a registry is not renewed, the registry could continue to utilize the Hub at a modest operations fee of less than $15,000 per year, assuming an API remains active.
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