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1.0 Executive summary

As envisioned by the regional proposal, Grid West will provide both regional and CCA services.  Along with defining the services themselves, Grid West must also define the entities and assets that will use these services.  The collection of these entities and assets comprise the commercial model.  The commercial model also identifies relationships and ownership assumptions.  These entities and their relationships impact almost all  Grid West systems as well as the registration model.
 

Highlights include:

· Grid West will have a financial and legal relationship (e.g. settlements) with Grid West. Transmission Customers 
· Grid West will allow Grid West Transmission Customers to designate both scheduling and metering agents. [discussion point: metering agent needed?]
· Each Grid West Participant can represent multiple Asset Owners.
· Each Asset Owner can represent multiple Assets.
· Each generator or load will be assigned to a particular Load Zone.
· At a minimum, Grid West will create a Load Zone for each Balancing Authority.
· Additional Load Zones can be defined as a part of the registration process.
Purpose

The purpose of this white paper is to discuss the proposed commercial model and identify information that Grid West must obtain through the registration process.

Background

Currently, Transmission Customers take OATT services from at least one Transmission Service Provider based upon a FERC-filed tariff.  As a part of the Grid West Basic Features, additional services will be offered by Grid West.  As a result, additional entities will be established.  The commercial model will define these entities and the relationships between them.

Commercial Model

The commercial model is used within multiple commercial and market systems (e.g. Scheduling, Settlements, etc.).  Many applications depend on this model.  The following is an example:

Figure 4.1 – Systems Dependent on the Commercial Model

[image: image4.emf]
The commercial model describes the relationships between entities, assets and nodes.  Elements of a commercial model include [discussion point]:

· Market Participants - Entities buying and selling services provided by Grid West under its OATT

· Asset Owners – Entities owning resources (generators and/or demand response resources) or loads
· Assets – Resources or Loads

· Elemental Nodes – An electrical bus representing either generation or load

· Commercial Nodes – Collection of elemental nodes for use in settlements

The following is an example of a commercial model:

Figure 4.2 – Commercial Model Hierarchy
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1.1 Market Participant

The Market Participant (MP) represents the highest-level data component of the Commercial Model. The MP is the entity that is financially obligated [discussion point] to the Grid West for Settlements. The MP must have associations with at least one Asset Owner. 

1.2 Asset Owner

The next level of the Commercial Model hierarchy represents the Asset Owners. An Asset Owner must represent each Asset. Asset Owners must be represented by one Market Participant, but a Market Participant may have multiple Asset Owners. This second entity layer allows for full flexibility for a Market Participant to manage its users’ access and to separate internal business units or provide Market Participant services for multiple entities with separate settlements for each.
1.3 Assets

Assets can be resources or loads.  Each Asset will be associated with an Asset Owner.

1.3.1 Resources

Resources can be generators or demand response resources.

1.3.1.1 Generators

A single Generation Asset will have one Asset Owner and will be modeled at only one node. Generation Asset Owners may have multiple Generation Resources.
1.3.1.2 Demand Response Resources [discussion point]

A single Demand Response Asset will have one Asset Owner and will be modeled at only one node. Demand Response Asset Owners may have multiple Demand Response Resources.

1.3.2 Loads

A Load Asset will have one Asset Owner and will be modeled at one node.  However, all Load Assets will be aggregated into Load Zones to simplify the scheduling and settlement processes.     
1.4 Nodes

1.4.1 Elemental Nodes

The Elemental Node is the lowest level of the hierarchy of data in the Commercial Model. Elemental Nodes are the link between the Network Model and Commercial Model.  Elemental nodes can either be Load or Generation. Load Elemental Nodes have a one-to-one relationship to loads in the Network Model. Generation Elemental Nodes have a one-to-one relationship with generating units in the Network Model. Locational Imbalance Pricing (LIP) is calculated at each Elemental Node. 

1.4.2 Commercial Nodes

The Commercial Node is the next level of the hierarchy of the Commercial Model. Each Commercial Node consists of a grouping of one or more Elemental Nodes. Settlements utilizes the Commercial Node to calculate the LIPs that are published and used for Settlement. The relationship of Elemental Nodes and Commercial Nodes determines how the LIP is aggregated for use by Settlements.

1.4.2.1  Load Zones

A Load Zones is an example of a Commercial Node (a grouping of Load Elemental Nodes).  They are considered Assets and must be assigned to an Asset Owner. See Appendix A for additional detail.

1.5 Designated Agents

1.5.1 Scheduling Agent [discussion point]
Each Market Participant will have the option to designate a scheduling agent to submit schedules and bids on its behalf.  This designation will be made during the registration process. 

1.5.2 Metering Agent [discussion point]

Each Market Participant will have the option to designate a metering agent to submit meter data on its behalf.  This designation will be made during the registration process.

Market Benchmarks

The proposed commercial model & network model definition is similar to many existing RTOs/ISOs.
Table 5.1 – Commercial Model Benchmarking

	Timing
	CAISO/ERCOT
	PJM
	MISO

	Designated Agent
	· SC/QSE
	· Market Buyer/Seller
	· Market Participant
· Designated Agents

	Registered Entities
	· 
	· 
	· 

	Registration Process
	· 
	· 
	· 


2.0 Design Issues for consideration in next development layer

The following design issues require further consideration:

· Legal Entity – Which entity will have a legal relationship with Grid West?

3.0 Appendix A
3.1 Load Zones
For Grid West purposes, loads can be divided into two general classes:  (1) point loads and (2) distributed loads.  Most of the load served by Transmission Owners today would be classified as distributed load, that is, the load of network transmission service customers and much of a Transmission Owner’s own retail load.  Distributed load is rarely identified with a specific bus in the transmission system, but rather is represented as the aggregated load of a set of buses.  On the other hand, point loads are represented at specific buses.  In the case of exports, the load is represented at the points of interconnection with control areas and utilities neighboring Grid West.  Similarly, deliveries to load servicing entities (wholesale service) under point-to-point transmission service contracts are represented at the named points of delivery to the municipality, public utility district, etc.[why separate these deliveries from exports?]  In addition to these wholesale loads, transmission system operators often represent very large retail industrial loads as point loads.  These large loads are usually separately metered to produce load profile information and are treated individually in forecasting nextday load.  While Grid West needs to assign distributed loads to individual buses for power flow evaluations, it is not necessary to require transmission customers to supply this level of detail.  Instead, the customer could supply Grid West with the load for a load zone, which Grid West could then distribute on a bus-by-bus basis using a load distribution factor matrix.  Beyond the reasonability of this approach as fitting within current practice, there are additional practical considerations.
It is difficult to accurately forecast load at a given bus; however, because of load diversity, it is possible to produce a reasonably accurate forecast for a set of buses in a given area with similar weather and other similarity factors.  This is an example of the law of large numbers at work.  For this reason, loadserving entities typically forecast load for large areas or even for their whole company or organization.  By clustering such buses in a defined load zone, a transmission customer will be able to submit the total load for the zone to Grid West along with an expected distribution of loads among the buses of the GWT.  When making power flow evaluations of physical feasibility of schedules, Grid West will need bus-by-bus load data.  [You have made this point a few times before.]
Load bus data will also be needed for use in the transmission rights base case in order to determine the amount of transmission capacity to be reserved for pre-existing transmission rights.   Were the transmission customers required to supply such detailed data, it would be a substantial burden they do not bear in their relationships for pre-existing service from Transmission Owners.
The load-distribution factors could be jointly developed by Grid West and the transmission customer based on historic usage patterns and will be relatively stable.  Such simplified scheduling would thus be much like today’s practice of area-to-area scheduling, yet because of the load distribution matrix, will also be consistent with the flow-based scheduling implicit in injection-withdrawal scheduling.  Grid West would apply the distribution factors to the data to obtain bus-by-bus data for use in power flow calculations. Point load data would be submitted separately from the load zone data, where such information is appropriate.

3.2 Generation Scheduling
While load data may be aggregated for schedule submissions as described above, Grid West will need specific locational information on generation in schedules submission.  Control of power flow in the transmission system is accomplished primarily through changes to generation schedules, so Grid West will need to know the specific locations and amounts of power being injected into the system.
  The burden of location-specific reporting is also much lower for generation than it would be for distributed loads.  The number of generators is less than the number of load locations by a factor of at least 10:1.  In addition, Control Area EMS systems already account for most generators individually.  A threshold for scheduling individual units would minimize the need to deal with very small generators.  Very small generators --  less than 1 MW connected at distribution level -- are often netted against distributed load in current industry practice and could continue to be treated in the same way under Grid West.  It may also be possible to aggregate the output from individual generators at a single plant bus when scheduling in GWT or bidding generation into CCA markets; however, for reliability purposes, the actual status of individual units may still be required.   


Trading Hubs
Over the past decade or so, trading hubs have developed in the industry to facilitate energy transactions.  Trading hubs such as COB and Mid-C were created to provide an intermediate point between an ultimate source and an ultimate sink where energy trades could occur.   These hubs typically develop where a large number of parties have transmission access.  Indices of forward transaction prices at these hubs are now published in trade journals on a daily basis and are used as the reference price for much of bilateral and OTC power trading.   As the RCS and the CCA markets develop under Grid West, other trading hubs may also emerge.
The transactions that occur at trading hubs mainly involve financial forward products that are closed-out or settled before day-ahead scheduling occurs.  However, trading parties do need a method for making physical delivery in the event the transaction actually goes to delivery.  When using flow-based scheduling in a physical transmission rights model, the presence of trading hubs raises questions about the Injection Points and Withdrawal Points to be used when a schedule is to be delivered and when a user requests an IWR to or from a trading hub to enable scheduling of such a delivery.
  
The simplest approach for resolving the locational problem is to treat a trading hub as an allocation of injection/withdrawal among the set of buses identified as belonging to that trading hub.  The allocation could be either a weighted allocation or a simple pro-rata allocation based upon which best suits the physical situation among the buses in the trading hub.  Once established by Grid West, the allocation would be fixed until changes in the physical system warrant a re-evaluation. For scheduling purposes, the injection or withdrawal would also be distributed according to the same pre-determined factors.  The same allocation factors could also be used for IWR requests.  For instance, if an IWR is requested from Point A to Trading Hub B, the IWR would be simple from the perspective of the user with the hub named as the point of withdrawal.  However, Grid West would show that IWR as being a set of IWRs.  If Trading Hub B has buses X, Y and Z, Grid West would identify the IWR as a set of IWRs from Point A to X, A to Y and A to Z with proportional amounts to each withdrawal point.  The reverse would be true for an IWR from the hub to Point A.  
As customers see the need for additional trading hubs within the GWT, the Grid West staff would work with the customers to identify the buses to be used, the allocation procedures, etc., that will meet market needs.  The definition of Trading Hubs may be more restrictive for Grid West than it would be for a system using financial transmission rights.  For physical assignment of injections and withdrawals for use in power flow calculations, the electrical proximity of buses will be an important consideration when defining a trading hub.  Electrical proximity is not a restriction on hub definition in a financial transmission rights system.  In such systems a trading hub serves as a pricing point, with the hub’s clearing price calculated from the clearing prices of the buses used to define the trading hub.






















� Given the differently situated regulatory regime in Canada and British Columbia, in particular, the operating assumption is that the Grid West market design will be mirrored in British Columbia, to the extent possible within that regulatory regime.  Details regarding the market design in British Columbia are anticipated to be completed as part of detailed design phase of this effort.





� Some of the definitions below are based on the MISO commercial model.


� The use of load changes for flow management is feasible for very large loads with load control features.  Historically this kind of control has been associated with interruptible load at major industrial plants.  Scheduling requirements for very large loads making load will be more like that for generation than the requirements for distributed load discussed in Section 3.0 of this paper.


�Under a financial transmission rights model , the physical location of trading hubs does not need to be considered.   A trading hub is  identified as set of nodes within the system, selected based on input from customers to meet the needs of the wholesale power market.  The trading hub price used for settlement of the financial transmission rights is a weighted average price of the nodal prices of the set of nodes that define the trading hub.  Because the price is calculated mathematically, the trading hub can be considered as a virtual location for scheduling, with injections and withdrawals being exactly equal, so no physical location need be identified for power flow modeling of load or generation. 
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