                           SSG-WI 2005 Transmission Planning Program

2008 Base Case


	
	Key Assumptions



	Load Forecast


	· The load forecast in WECC’s 2004 L&R for 2008 is used for the Western Interconnection, with two large exceptions 

· For the NW States, the Council’s GENESYS/HELM model is used.  For hydro modeling, the GENESYS model requires annual energy load forecasts. It then constructs hourly loads for the entire year based on such factors as day of week, month and temperature.  The conversion in HELM is based on historical load shapes for the Northwest and an historic relationship between load and temperature for each month. The net result is regional hourly demand for 2008 given a particular temperature scenario (from the 1929-78 historical record)

· For the Rocky Mountain states, the load forecast in the RMATS study (Sep 2004) is used, with PacifiCorp and Idaho Power loads modified to reflect their recent IRP filings

· The WECC load forecast includes monthly peak and energy for each WECC bubble.  The forecast is disaggregated to the SSG-Wi topology, distributed to the bus bars, and shaped to hourly bases, as explained below

· The topology adopted for this planning process is more detailed in some sub-regions than the WECC topology,: two bubbles instead of one for NW, two bubbles instead of one for PG&E, and multiple additional bubbles for Rocky Mountain states (consistent with RMATS except that the two Montana bubbles in RMATS are combined into one).  For this reason, the WECC load forecast must be disaggregated for the SSG-WI topology

· The WECC power flow case is used to distribute the load amounts for each SSG-Wi topology bubble to the bus bars in that bubble.  Before this distribution, generation station service is removed from the load forecast to avoid double counting.  Also, the power flow case is modified to capture incremental transmission additions expected to occur by 2008

· Hourly load shapes are an important factor in modeling transmission congestion.  Load shapes are determined for each bubble (all buses within a bubble use the same hourly shape).  With two exceptions, hourly shapes for each bubble are “normalized” using 2002 actual loads as the sample year.  Exceptions:  

(1) hourly shapes developed in RMATS are used for the Rocky Mountain States; 

(2) hourly shapes produced by the Council/BPA’s HELMS model are used for the NW

     states.  The load shapes produced by HELMS use 2002 temperatures (consistent with 

     hydro generation assumptions) 

· CAISO has adjusted loads and mapping to buses to capture the unique characteristics of pumping plants in California

· Transmission losses in the load forecast are grossed up to generation output. Currently, WECC does not collect loss amounts.  The GridView model is run to estimate the economic impact of losses (this is an advance over previous studies).  No adjustment is made to the load forecast for losses before the model is run, even though some double-counting occurs.  Reason:  losses do not occur evenly on the system, and it is very difficult to pinpoint where losses would occur for each hour of the base case year.  This is an area for future improvement

· DSM is embedded in the load forecast, but currently these amounts are not collected by WECC.  The plan is to track new DSM as a resource addition in 2015 studies, and net the amounts against loads.  Interruptible loads are not modeled 

· No load forecast sensitivity is run for the 2008 base case


	Network Representation and Topology


	·  WECC’s 2004 summer–heavy power flow case (HS2A PF) is used for all months of the 2008 test year.  This case was  rerun to account for updates to transmission representation in CA, CO, NW, AZ, ID, WY, and UT

· The power flow case takes into account differences in time zones

· Topology:  the WECC 22-bubble is used, with these exceptions:  

· The single NW bubble is split into west and east NW bubbles

· The single PG&E bubble is split into three bubbles,  to accommodate variations in load types and shapes

· The RMATS topology is used for the Rocky Mountain states, except that the Montana bubbles are reduced from 2 to 1

With these changes, the SSG-Wi topology includes a total of 33 bubbles



	Transmission Path Ratings & Nomograms
	· The Transmission Subgroup started with the WECC path rating catalog, and applied modifications to capture operating limits for a number of path
· Derates to recognize historical OTC limitations are applied

· Nomograms take seasonal derates into consideration 



	Transmission Forced Outages
	GridView’s ability to model transmission forced outages are not be used in this study.   Reason:  transmission maintenance outages typically occur during off peak usage only (low impact) and forced transmission outages occur infrequently

	Wheeling rates

	· The ABB model allows use of wheeling rates in conjunction with multiple control areas.  Wheeling rates must be modeled at the path, not line, level.  The rates help to mimic the inefficiencies of multiple control areas and seams


[image: image1.png]WHEELING RATES ASSUMED - SSG-WI 2008 BASE CASE

INTERTIE Forward, MW _Based on Tarifffor: __Reverse, {/MW_Based on Tariff for:
ALBERTA - BRITISH COLUMBIA 400 Alberts 500 BC Hydio
NORTHWEST - CANADA 296 BPA Network 500 BC Hydro
MONTANA - NORTHWEST 7.86 BPA NT plus Mt Intettie 296 BPA Network

IDAHO - NORTHWEST 207 IDAHO 360 Ave Avista, BPA, PaciliCorp
IDAHO - SIERRA 207 IDAHO B.00 SPPC

IDAHO - MONTANA 207 IDAHO 425 Northwestern
PACIFICORP_PGRE 115 KV INTERCON, 584 PacifiCop 320 PGEE
INTERMOUNTAIN - MONA 345 K/ 9.00 LADWP 584 PacifiCop
INTERMOUNTAIN - GONDER 230 KV 9.00 LADWP B.00 SPPC

TOT1A 250 WAPA UC 7.42 Deseret

PAVANT INTRMTN - GONDER 230 KV 584 PacifiCop 600 SPPC

T0T 28 584 PacifiCop 280 ARIZONA

T0T2C 584 PacifiCop 409 NEVADA

013 300 Estimate 300 Estimate

D-EOR 280 ARIZONA 310 SOCALIF

PACIFIC DC INTERTIE (PDCI) 635 BPANT plus Intertie 1239 LADWP + Intertie
26-COl 6.35 BPA NT plus Intertie 659 PG & E + Intettie






	Generating  Resources
	Resource information is collected at the unit level of detail 

Existing resources

· Existing resources were identified through the WECC power flow case and the SSG-WI 2003, CEC, RMATS, and other data bases.  The states reviewed the list of resources and capacities, and their comments were included to the extent possible.

Incremental resources 

· Incremental resources are resources expected to be placed in service between 2004 and the 2008 test year

· In the preliminary draft base case for the June 1 TSG meeting, resources in the WECC power flow case were used with some exceptions.  The power flow case is about 2 years old, and planned additions and retirements have since evolved.  The case’s list of incremental resources was modified for obvious, known changes

· The final version of the 2008 base case will incorporate Lawrence Berkeley Lab’s compilation of IRP additions and retirements and, if available, additional comments from the states.  NREL’s recommended wind generation additions will be also considered

· For areas that are capacity-constrained, the Generation Sub-group is concluding a process for identifying incremental resources:

· determine sub-regional load/resource balances and RPS conformance based on preliminary draft 2008 base

· if any state has a resource adequacy standard, ensure there are sufficient resources to meet that standard

· coordinate with states and SPGs to identify and specify a complete list of new resources, including wind

· For areas that are energy-constrained, resources will be added in the same proportion of installed capacity as in the current case. 

· To be considered for the 2008 study, incremental resources must be under construction –some leeway may be appropriate for new wind resources since they have a shorter lead time.  They must be in operation by beginning of 2008
See summary of resource assumptions

	Thermal Unit Operational Info
	Thermal unit commitment

· Thermal unit commitment will be modeled in the final version of the base case. This will be an advance over previous studies

· Data requirements for unit commitment include capacity information, planned and forced outage assumptions, heat rate curves, ramp rates, minimum up/down times, must-run status,  start-up costs, non-fuel VOM, and emission rates/constraints information

· The Modeling Team created a template to collect thermal unit data in the level of detail and format required by GridView.  The NWPCC’s database supporting the Council’s Fifth Power Plan, CEC information, Platts database, and other sources are used to develop generic assumptions for various thermal technologies and locations.  See draft of the generic assumptions for comment by the TSG before the 2008 base case is finalized (attachment 6).  Thermal units are broken into 26 categories on the basis of fuel type, technology type, vintage, and capacities.  A set of assumptions is developed for each unit category, with most focus on gas-fired units.

Other thermal unit data

· Thermal unit capacities are based on the power flow case.  Thermal unit capacities are net of station service and/or on-site direct use of electricity.   The power flow capacities were compared to CEC, Platts, and other data sources and differences were minimal

· GridView’s “commit all” logic requires that a single heat rate, summer derate, variable O&M, and forced outage duration be included for each thermal unit

· As a starting point, these data elements were drawn from assumptions used in RMATS.  They were then modified by State Energy Office, Planning Council, and other SSG-Wi participants and experts



	
	Key Assumptions



	Thermal forced and scheduled outages


	· For forced and planned maintenance outages, the rates used are by fuel type and technology type from the data base supporting EIA’s energy Outlook 2005 are used  

· Forced outages are modeled probabilistically using GridView’s Monte Carlo capability.  The approach used will be repeated between the cases                                                           --   Outages  --
                                                                    Forced    
       Planned 
                                                                      (%)                    (%)

Existing Coal     


             6.6
          7.1

New Coal Plant     

             6.0
          6.5

Oil/Gas Steam


             7.1
        10.5

Combustion Turbine

             3.6
          4.1

Combined Cycle


             5.5
          4.1

Existing Nuclear


             7.0
          7.5

Advanced Nuclear

             3.8
          6.1


	Fuel Prices
	Gas prices:

· Several Henry Hub price scenarios are used (2005$/MMbtu):  $5, $4, and $7.    $5 is the base assumption
· The NW Power and Conservation Council’s methodology in the Fifth Power Plan was used to estimate Western gas market hub and burner tip area differentials.  See handout for description   

Coal prices:  

· Coal price forecast in EIA’s “Annual Energy Outlook 2005” was used.  This forecast is based on historical trends.  The EIA forecast of transportation costs includes two tiers of transportation adders:

· Tier 1 (based on historical trends)

· Tier 2 (tier 1 plus additional transportation for high demand areas)

· The tier adders were applied to each coal plant taking into account the sources of coal supplies and the demand area (generator location).  The transportation adders were then added to the coal price to get the total price at each plant.  The combined price was then averaged over all plants within each SSG-Wi topology bubble, and the averages were entered in GridView. 




	Hydro Generation
	· Previously, SSG-Wi planned to use the Council’s GENESYS model to simulate hydro generation.  Data and other technical issues arose that prevent this, however, ABB is working to include this algorithm in the GridView model for the region’s future use
· These data are used:
-   NW federal, Mid-C Nonfederal, and PacifiCorp:  recent historical hourly hydro generation that is reasonably reflective of latest Biological Opinion.  Three historical years were chosen:  Medium  (2002), Low (2003, and High  (2000).   The preliminary base case run reflects the Medium hydro case only.  Sensitivities will be run for the Low and High cases for the final base case

-   Other NW nonfederal:  actual hourly data is lacking.  Fallback is monthly actual data, to which peak shaving algorithm is applied

-   Central Valley Project:  Due to difficulty of disaggregating hourly forecasted data to individual plants, CAISO historical hourly data is used
-   Other California:  CAISO has provided hourly historical hydro data aggregated by river system

-   Colorado: Bureau of Reclamation--Upper and Lower Colorado Regions provided monthly forecasted data, which reflects recent severe drought in terms of updated hydrology and operational algorithms, to which GV peak shaving algorithm is applied.  Still need to obtain non-Federal Hydro data

-   Canada:  BC Hydro has provided monthly hydro for adverse, average and above average hydro conditions grouped by their coastal, Peace River and Columbia River facilities.  These data were received too late for the 2008 base case study, however.  Instead, the base case includes BC Hydro’s submission to the 2003 SSG-WI process (monthly energy and minimum run data).  RMATS assumptions regarding river system distribution of the monthly energy total are applied.  GridView’s peak shaving algorithm is then applied to the energy totals for each river system

-   Arizona/Desert SW: Obtain non-Federal Hydro Data from Salt River Project and other projects



	Renewables Generation
	· NREL provided generic hourly wind generation shapes based on historical data, and these are applied to wind generators in the preliminary draft run for the June 1 TSG meeting

· CAISO  provided actual historical wind and geothermal generation for units in California.  
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