Electricity Sector


Nuclear and Hydro Capacity Uprates

Work Plan for Potential GHG Reduction Measure

Lead Staff Contact: Dan Griffiths (717-773-0542)

Summary:  Capacity uprates at existing nuclear and hydroelectric plants in PA.
Other Involved Agencies: N/A

Possible New Measure(s): 

Nuclear Uprates - To increase the power output of a reactor, typically a more highly enriched uranium fuel is added. This enables the reactor to produce more thermal energy and therefore more steam, driving a turbine generator to produce electricity. In order to accomplish this, components such as pipes, valves, pumps, heat exchangers, electrical transformers and generators, must be able to accommodate the conditions that would exist at the higher power level. For example, a higher power level usually involves higher steam and water flow through the systems used in converting the thermal power into electric power. These systems must be capable of accommodating the higher flows.

In some instances, facilities will modify and/or replace components in order to accommodate a higher power level. Depending on the desired increase in power level and original equipment design, this can involve major and costly modifications to the plant such as the replacement of main turbines. All of these factors must be analyzed by the facility as part of a request for a power uprate, which is accomplished by amending the plant's operating license. The analyses must demonstrate that the proposed new configuration remains safe and that measures continue to be in place to protect the health and safety of the public. Before a request for a power uprate is approved, the Nuclear Regulatory Commission must review these analyses.

Hydroelectric – Uprates or upgrades to hydroelectric power generation can come from the addition of incremental (new) generation at existing plants or simply by making improvements in efficiency to things such as turbine design or improvements to the electrical generators.  With the enactment of the Alternative Energy Portfolio Standard (AEPS), such improvements are being given serious consideration by generating companies.  Therefore, it is important to note that if these improvements are made or incremental generation is brought online, the resultant emissions reduction that might accrue will be accounted for under Tier I of the AEPS, provided that these hydroelectric plants obtain certification from the Low Impact Hydro Institute (LIHI), as required under the AEPS.  Any improvements or incremental generation from a hydroelectric plant that does not or can not obtain LIHI certification will earn Tier II credits under the AEPS but the emissions reductions would not count against our total reductions from the AEPS.  Upgrading older hydropower generating systems is common practice in North America.  Through rehabilitation, hydroelectric producers are increasing capacity and efficiency at existing facilities that are several decades old.  Rewinding a generator or replacing a turbine runner can result in performance that not only equals, but also surpasses the capabilities of the equipment when it was new. Rehabilitating existing plants is often a more economical way of adding capacity, when compared to building new facilities.

Potential GHG Reduction: 

1.57 MMTCO2e
Avoided emissions are calculated on the basis of known potential uprates displacing gas at 1,137.75 lb/MWh (four year average 2002-2005). Exelon was not included in the total since no information was available. 
	Planned Nuclear and Hydro Uprates in Pennsylvania

	Owner
	Unit
	Potential Upgrade & Upgrades Post 2000 (MW)
	Capacity Factor
	MWH 
	Avoided CO2 (Tons) - assuming displaces gas at 1,137.75 lb/mwh
	CO2 - MM Tons

	PPL
	Susquehanna I
	74
	0.9
	583,416
	331,891
	0.30

	PPL
	Susquehanna II
	69
	0.9
	543996
	309,466
	0.28

	PPL
	Holtwood
	125
	0.3
	328,500
	186,875
	0.17

	PPL
	Safe Harbor
	none planned
	0
	0
	0
	0.00

	PPL
	Wallenpaupack
	none planned
	0
	0
	0
	0.00

	FE
	Beaver Valley I
	81
	0.9
	638,604
	363,286
	0.33

	FE
	Beaver Valley II*
	73
	0.9
	575,532
	233,090
	0.21

	Exelon
	Peach Bottom II
	70
	0.9
	551,880
	313,951
	0.28

	Exelon
	Peach Bottom III
	n/a
	0.9
	0
	0
	0.00

	Exelon
	Limerick I
	n/a
	0.9
	0
	0
	0.00

	Exelon
	Limerick II
	n/a
	0.9
	0
	0
	0.00

	Exelon
	TMI I
	n/a
	0.9
	0
	0
	0.00

	
	
	
	
	
	1,738,559
	1.57


Economic Cost: Market forces will drive Investments into infrastructure, to uprate capacity.  These upfront costs will yield greater energy generation capacity and efficiency, leading to increased sales and eventually, increased profits.

Implementation Steps:

· These actions are currently being implemented
· Market-driven initiative
Potential Overlap:

· HB 2200, AEPS Tier I (@ 8%, 15%, 20%), Alternative Energy Investment Act, Reduced Load Growth, Reduced Transmission and Distribution Losses
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