Long Range Transmission Planning Group

DRAFT for discussion


OUTLINE of a Proposed Method to develop

a High-Level Transmission Economic Planning Model for the WECC system

· Based on the PWG 2008 Base Case system: network, loads and existing/new resources: (~15,000 busses, 2500 generators, 6000 load busses, 20,000 branches, 25 control areas).

· Select ~100 major load zones based on the control areas split (if at all) by the known WECC interfaces and by any new/suspected commercially significant congested paths identified in the PWG base case study (or other source of inspiration)

· Retain the individual busses/circuits that make up the interface circuits, a total (say) of 300 busses and 150 branches (actual number to be checked with WECC Path Rating Catalog)

· Perform a network reduction within each load zone to derive the equivalent reactance (neglect R) connecting each zone’s load bus to the interface circuit busses in that zone.

· Identify major generation hubs (around 150-200), aggregating similar types of resources (hydro, wind, coal & gas) into equivalent resources with common/typical economic and production parameters. Again, perform network reduction to compute the equivalent reactances that connect these aggregate resources to the interface busses (alternatively, compute equivalents that connect these to the zone equivalent load bus).  Either way, we’re ignoring zonal internal congestion.

· Assume 30 years of load growth (say 50% increase); in either of two scenarios (a) uniform increase in each control area maintaining the current hourly load profile, (b) a demand-management scenario, where the load MWh increases by 50%, the peak by 12.5% and the load factor to 80%

· Identify quantity, type and zone-location of new resources (gas, coal, wind), and place these as appropriate at the zone load busses (or at existing generation busses if an expansion of an existing resource).  This could be done via production simulation programs such as Aurora or MIDAS that will develop an economic generation expansion and location plan. 

This quasi-network model (of some 500 busses, 175 generators and 150 interfaces, and many more equivalent reactances) can readily be studies using off-the-shelf simulation programs (such as ABB-MS, GE-MAPPS, Henwood, etc) that represent network constraints.  It will give a good (approximate) assessment of the economic effect on system congestion of the increased load and  resource expansion.  And because the interfaces are explicitly represented, we can readily simulate the effect of their reinforcement. We can also simulate the effect of adding new interconnections to load centres.  Because of the small scale of the reduced network, the burden of data processing and of extracting results is also reduced.

If we choose to do such studies on ABB-MS, we can check the approximate results on the more detailed network representation without too much effort in transferring key data to the detailed model. 

