Overview of Generation Deliverability in the PJM, NYISO, Midwest ISO, and SPP Markets

By request of the NAESB WEQ BPS, PJM interviewed SPP, Midwest ISO and NYISO and drafted this summary to describe, at a very high level, their planning processes as relevant to generation deliverability to load using firm Network or Point to Point service.  This document speaks from a planning process, not the perspective of facilitating [all of the] the energy markets nor interregional congestion management processes (TLR and CMP). 

PJM, NYISO and Midwest ISO have capacity markets.  SPP does not currently have a capacity market.  PJM, NYISO and Midwest ISO have deliverability tests in place for network resources as part of their annual planning processes.  While SPP does not yet have an equivalent deliverability analysis in the planning horizon, they are in the process of developing one.  

Firm Network and Non-Firm Energy Resources

All entities surveyed allow (or, in the case of SPP, will soon allow) generation to request interconnection as a capacity resource or an energy only resource
.    Each entity performs (or will perform) planning deliverability studies that demonstrate that the network resources can deliver to load using firm network service.  In most cases, the delivery is to the entire transmission service provider’s area.  In the case of NYISO, deliverability is studied to a capacity zone within the TSP area.  

In all cases, non-firm energy only resources are able to participate in the day-ahead market (to the extent such market exists) and real-time markets with few, if any, restrictions than firm network resources under normal operating conditions.

Existing Resources

Of those surveyed, all participants with capacity markets have annual deliverability analysis in place for existing network resources that provide for firm delivery to load.  In the case of Midwest ISO and PJM, deliverability is to the entire Transmission Service Provider area.  In the case of NYISO, the deliverability analysis is limited to proposed new capacity to determine if it is deliverable to one of several (currently three) capacity zones.  

The annual planning process and deliverability analysis test all generation for deliverability.  If any generation is found to violate a NERC or transmission planner deliverability criteria in the planning horizon, system reinforcements are planned to ensure deliverability.  In most areas with capacity markets (those surveyed), the planning studies and subsequent transmission reinforcements (if needed) ensure deliverability of generation to load using network service.  For NYISO, suppliers that opt to accept the costs required for transmission reinforcements are considered deliverable for the purposes of participating in the capacity market.

In all cases (all surveyed markets with and without capacity markets), generation is ensured deliverable via either network integration transmission service (firm, not secondary network service) or firm point-to-point transmission service.  In the case of Midwest ISO, PJM and NYISO, the service is tested annually, though explicit reservations are not posted to the OASIS.  In the case of SPP, all network and Point to Point service is posted on the OASIS with reservations, though this may change.  For the purposes of energy deliverability, the NYISO ensures that all generators scheduled are deliverable to meet NYISO load through the execution of real-time power flow studies.

New Interconnection Requests

Of those surveyed, all participants with capacity markets perform deliverability analysis for new interconnection requests.  All three areas allow new interconnection requests to be either firm network resources or non-firm energy only resources.  PJM calls these capacity or energy only resources.  Midwest ISO calls these Network Resources (NR) or Energy Resources (ER).  NYISO call these resources CRIS or ERIS.  

SPP currently uses explicit transmission service reservations to acquire generation delivery rights to load.  However, SPP is in the process of adopting a process similar to the other markets, where new generations can elect either network or energy only status.

Comparison of provision of firm and non-firm services for delivery to load

	
	Midwest ISO
	NYISO
	PJM
	SPP

	Capacity Market
	Y
	Y
	Y
	N

	Provisions for firm network service and non-firm energy only service from generator to load
	Y: NR / ER
	Y: CRIS / ERIS
	Y: Capacity / Energy Only
	N (1)

	No distinction in reliability plan for planning horizon between capacity and network resources (they are equivalent)
	True
	True
	True
	N/A (no capacity market)

	Network Resources are considered firm (without explicit reservation)
	Y
	Y
	Y
	Depends on transmission service (1)

	Energy Only resources are not required to demonstrate deliverability to load, just to the EHV system.
	Y
	Y
	Y
	

	Option to use firm Point to Point service from internal generator to load
	Y
	N
	Y  (2)
	Y (1)

	Deliverability test provides for delivery to a zone or entire TSP area 
	TSP (3)
	Zone (4)
	TSP (5)
	N/A (1)

	Annual planning studies for evaluation of existing network resources
	Y
	N (6)
	Y
	

	Annual planning studies may result in upgrades; they do not remove network resource status
	True
	True (for new generators to be CRIS)
	True
	

	
	
	
	
	


Table Notes:

1) NRIS/ERIS are available but do not currently determine firm deliverability.  Transmission service is needed to demonstrate deliverability.  SPP is revising their tariff to reflect essentially the same scenarios as the other markets

2) For financial reasons, a customer can secure internal firm Point to Point.  From a delivery perspective, there is no benefit to this method over network service.

3) Midwest ISO ramps up the top 30 generators (by sensitivity), in deliverability tests, which is similar to using a capacity zone approach.

4) NYISO currently has 3 zones, NYC, Long Island and “rest of state.”

5) PJM studies all monitored/contingency pairs for internal constraints and first tier neighbors.

6) NYISO’s annual planning studies only evaluate the incremental impacts from the proposed new resources. NYISO’s biannual reliability planning process ensures deliverability of all existing CRIS resources to their respective capacity zones (load).

PJM

PJM performs generation deliverability tests for existing network resources (capacity resources) annually (as part of the PJM Regional Transmission Expansion Plan, RTEP).  These tests are used to identify any network upgrades needed to ensure continued deliverability.  In all cases, PJM is able to require said upgrades.  The RTEP is intended to identify required system upgrades.  Existing network resources do not lose their status as a result of the RTEP.

New generators go through the same tests as existing network resources.  However, new generation is queued and studied “on top of” the RTEP base case (which already includes reinforcements for existing generation).  Additional system upgrades needed (if any) for new generation interconnection requests to be deliverable as capacity resources are identified and are to be paid for by the new generators.

PJM Manual 14B, Attachment C defines the PJM deliverability tests.

New units are studied after the baseline upgrades are included in the case (the annual RTEP case).  That same case is used to study interconnection queue requests and transmission service requests.  If there are violations, network upgrades are defined.  Interconnection customers can elect to pursue network/capacity resource status and must pay for reinforcements as needed.  If the customer chooses not to do so, they will not be given network resource status.  If they decide they later wish to be a capacity resource, they must re-enter the queue.  

Energy only units exist.  They don’t have capacity injection rights and are considered non-firm.  (Some units, like intermittent resources, may elect to pay for injection rights for a portion of the maximum economic output.  In this case, a portion of the generation is considered to have firm network service and the remainder non-firm).

PJM’s generator deliverability test looks for groups (or pockets) of generation with similar impacts on a flowgate.  The test identifies flowgates and the generators that have positive impact (harm) on that flowgate.    Necessary reinforcements are identified as a result of generator injection modeled at the requested megawatt capacity value.

PJM considers monitored/contingent element pairs (full network analysis) for both internal and external entities (to at least 1st tier) to determine cross-border impacts. This is not limited to Reciprocal Coordinated Flowgates. PJM uses a summer peak planning case.  Both PJM and Midwest ISO have stakeholder driven planning processes that include interested stakeholders (not just the transmission owners).

Midwest ISO 

Midwest ISO has an annual planning process called the MTEP, which is similar to the PJM RTEP.  However, the Midwest ISO process calls resources NR or ER.  NRs are firm; ERs are non-firm.

Midwest ISO performs aggregate delivery tests similar to PJM to make sure network resources aren’t bottled (unable to deliver in net due to transmission constraints).  Like PJM, Midwest ISO respects NERC planning criteria.  

Existing Network/Capacity Resources

Like PJM, Midwest ISO has an annual transmission plan, generation deliverability tests review/respect monitored/contingency pairs on their own and neighboring systems (preventing constraints on neighbors), the ability to elect firm network resource or non-firm energy resource status, and classification and identification of upgrades in the annual plan to maintain deliverability of network resources.  The annual plan identifies reinforcements needed to maintain deliverability (and prevent bottling) of existing network resources and planned network resources with executed Interconnection Agreements.  As a result, existing network resources do not lose their firm service rights or deliverability. Like PJM, Midwest ISO respects NERC and RTO planning criteria.  Both PJM and Midwest ISO have stakeholder driven planning processes that include interested stakeholders (not just the transmission owners).

Existing Network/Capacity Resource

Like PJM, Midwest ISO tests new generation for deliverability using the same analysis the RTO uses for existing resources.  New resources are studied “on top of” the approved reliability base case (which already contains reinforcements needed to maintain existing firm network resources).  New generation interconnection customers are required to pay for needed reinforcements to be granted network resource status. Like PJM, Midwest ISO evaluates the impacts on neighboring areas based on monitored/contingent element pairs.

Similar to PJM, deliverability is determined from the generator to the MISO TSP load.  

  Similar to PJM’s studies, Midwest ISO’s deliverability studies indentify impacts of all generators on all constraints caused by the fleet.  Then the subset of the top 30 generators with the most sensitivity is identified.  The contribution of the top 30 is identified when the generation is ramped up to PMax to identify constraints that need upgrades.  This effectively creates a localized zone.

Other Notes

· Reliability projects (MTEP base case reinforcements) are paid for by Midwest ISO rules currently under revision to be filed with FERC in July.  

· Summer peak load used

· Midwest ISO looks at all constraints

· Some customers have a TSR for specific load in Midwest ISO (as opposed to the usual deliverability analysis)

· Documents: Manual 020 on OASIS home page, a deliverability white paper on interconnection page of web site, 

NYISO

NYISO previously offered one type of service.  The generator could connect for minimal upgrade costs without demonstrating deliverability
. 

As of early 2009, NYISO changed their tariff and now provides/studies two types of service, like PJM and Midwest ISO.  NYISO offers a Capacity Resource Interconnection Service (CRIS) and Energy Resource Interconnection Service (ERIS) status for generators. CRIS must pass deliverability analysis similar to that of PJM and Midwest ISO for network resources.  ERIS is similar to energy resources in PJM and Midwest ISO.  Eligibility for Transmission Service is not granted based on a generator having a status of CRIS or ERIS.  ERIS and CRIS resources can participate in the energy market similarly (no difference in transmission service restrictions).  Only CRIS resources can participate in the ISO capacity market.  

NYISO capacity markets are defined around three capacity regions in NYISO.  Those three zones are NYC, Long Island and “rest of state”.  If a new resource interconnection request is found to be undeliverable to its capacity zone, it must pay for NYISO identified reinforcements to be granted CRIS status.  

As an example, generators in rest of state zone have restrictions on the amount of capacity they can sell to NYC or Long Island.  NYC has locational cap requirements that must be met from within that cap region. A generator in Buffalo (rest of state) doesn’t have to be deliverable to NYC.

Similar to PJM and Midwest ISO, all new generation must be tested. Like PJM, Midwest ISO and the pro-forma tariff, NYISO has a three step study process (feasibility, system impact and facility studies).  All new generators must be tested.  In the NYISO process, the facility study tests are completed in clusters called “class year” (an aggregate of projects).  Final upgrades identified in the facilities study are cost allocated to generators in that class year.  

NYISO does not have transmission plan similar to PJM and Midwest ISO.  NYISO has a bi-annual reliability and economic plan.  In the bi-annual process, the ISO evaluates the reliability needs from year one to ten of the planning horizon.  The reliability needs are defined in terms of the resources (gen and transmission) to meet forecasted load.  

Within that plan, there are multiple parts to the deliverability tests.   Baseline deliverability tests are completed for a system (not including new class year projects).  Then, NYISO tests deliverability for class year projects. Like Midwest ISO and PJM, the new interconnection projects are evaluated incrementally on deliverability.  Generation interconnection customers are responsible for the incremental impact only.  In NYISO, projects are only tested for deliverability to their own capacity zone.  This includes the internal transmission system, exacerbation/creation constraints between capacity zones or NYISO Balance Authority interfaces.  

At the end of the evaluation process, the project can accept costs as CRIS and pay for appropriate reinforcements, or go ahead as ERIS and pay minimal upgrades for interconnection to the EHV system.

Other Notes:

· Deliverability tests and the CRIS/ERIS rules are in attachment S of the NYISO OATT.  

· It is possible that there might be a need for new generator or transmission resources (or load control) as a result of the bi-annual reliability and economics plan.  These needs are all assessed together.  So far, to date, NYISO hasn’t needed substantive transmission upgrades as a result of that process.  

· The NYISO process does not evaluate impact to external systems.  NYISO participates in the interregional planning separately under the Eastern Interconnection Regional Planning Process (EIRPP) under EIPC.

SPP

SPP is developing a new process.  The current process is described briefly for background.  

In 2007, SPP filed (and FERC accepted) their current process with FERC current process studies ERIS and NRIS, but the studies do not provide for firm delivery.  The customer must secure firm Network or Point to Point service to demonstrate firm delivery.  

Transmission service is evaluated either to a specific point (Point to Point) or can be to transmission owner’s system (typical of network service).  SPP doesn’t have day 2 market or capacity market yet.  Generator interconnection is currently ERIS only.  Customers need long-term firm service for NRIS generation status.  Changes to the process were filed with FERC in 2007.  As a result of a recent dispute, FERC came back April 24-25 and ordered SPP to develop a process for NRIS consistent with FERC’s intent of order 2003.   SPP started clustering generator interconnection (like transmission service).  This is still developing and it is uncertain how SPP will implement NRIS.

As is true for all other parties surveyed, generator interconnection customers FERC filed ISAs, existing CRIS generation and firm transmission service reservations are included in the planning base case.  New interconnection requests are added on top of this and pay the incremental cost, like in the other markets.  

SPP includes first tier neighbors in their analysis.  This year, SPP put Entergy and associated in the model more succinctly than before to see how their systems would react. SPP has Joint Operating Agreements with Midwest ISO and Associated.

As with the others surveyed, network resources must have firm (Point to Point or Network) transmission service.  

Other Notes:

· Transmission upgrades for a cluster of requests/customers are cost allocated per the tariff. Attachment V of SPP’s OATT is now the large and small generator interconnection.  SPP views that as ERIS only.  

· Documents: 

· Long term planning is on a 10 year basis and per attachment O. 

· Attachments Z-1 and Z-2 of the SPP tariff apply to long-term firm service

· If a customer elects interconnection only (ERIS, as opposed to a firm network CRIS), it can only deliver as capability is available.  Transmission service customer’s area, they can be in the model on a long-term firm transmission basis.

· For ERIS, SPP completes a cluster analysis and pro-rata analysis across entire footprint.

� All entities surveyed except NYISO allow (or, in the case of SPP, will soon allow) generation to designate either a firm network status or a non-firm energy only status.  NYISO does not allow generation to designate transmission priority when serving load within the NYCA.


� NYISO previously offered only one type of service.  Generator could connect for minimal upgrade costs.  NYISO has always performed a deliverability assessment as part of interconnection process.  As long as congestion would be manageable, there was no requirement to upgrade the system.  By manageable, it means PAR moves or generator redispatch. Up to that point in time, studies were largely informational to developer to help them know about restrictions and constraints.  Older units received grandfathered CRIS.  Also, generators that had completed the interconnection process prior to this tariff change were grandfathered as CRIS.





