



  [image: PDF Archive]
  
    

  

  
    	About
	
        Features 
        
          Personal and corporate archive
          Private social network
          Securely receive documents
          Easily share your files
          Online PDF Toolbox
          Permanent QR Codes
        

      
	Premium account
	Contact
	Help
	Sign up
	

  
 Sign in


  



    


  

    
      
        2017 > 
        December > 
        December 29, 2017
      

    


    





    
      ML091530687 (PDF)


    

    
      









        File information

Title: Unistar Responses to US Corps of Engineers RAIs Issued 10-28-08 Regarding the - Proposed Calvert Cliffs, Unit 3.

  This  PDF 1.6 document has been generated by  , and  has been sent on pdf-archive.com on 29/12/2017 at 19:15, from IP address 80.148.x.x.
  The current document download page has been viewed 710 times.

  File size: 50.5 MB (424 pages).

   Privacy: public file
  
 







        
        
          [image: ]

          

          [image: ]

          

          [image: ]

          

          [image: ]

          

          [image: ]

        
        


File preview

UniStae

N [I C, 1 7 A R

2



H



G



November 11, 20081

UN#08-064

Mr. William P. Seib

Chief, Maryland Section South

U.S. Army Corps of Engineers - Baltimore District

10 S. Howard Street

Baltimore, MD 21201

Subject:



Joint Federal/State Application of Calvert Cliffs 3 Nuclear Project, LLC and UniStar

Nuclear Operating Services, LLC, Calvert Cliffs Nuclear Power Plant Site, Lusby,

Calvert County, Maryland, USACE Tracking No. NAB-2007-08123-M05



Reference:



USACE Letter from William P. Seib (USACE) to Thomas E. Roberts (UNE), dated

October 28, 2008



Dear Mr. Seib:

Enclosed is the response to Question 1 to your USACE letter dated October 28, 2008

(Reference).

Please do not hesitate to contact me at 410-470-5524, if you have any questions concerning the

enclosed response.

Sincerely,



Dimitri Lutchenkov

Enclosure

Cc:



Kathy Anderson - USACE

Susan Gray - PPRP

Robert Tabisz - MDE

Jeff Thompson - MDE



Application NAB-2007-08123-M05

Response to U.S. Army Corps of Engineers Information Request Dated 10/28/08

Calvert Cliffs 3 Project, LLC and UniStar Nuclear Operating Services, LLC

November 25, 2008

Question 1

A detailed analysis of all possible forms of energy that could meet the project purpose.

The analysis should include, but not be limited to fossil fuel, fission, hydroelectric,

biomass, solar, wind, geothermal, fusion and other potential near future energy options

including a complete description of the criteria used to identify, evaluate, and screen

project alternatives.



RESPONSE

A detailed analysis of possible forms of energy are described in Section 9.2 of the

Calvert Cliffs (CCNPP) Unit 3 Environmental Report (ER). As stated in Section 9.2.2 of

the CCNPP Unit 3 ER, "The CCNPP Unit 3 application is premised on the installation of

a facility that would primarily serve as a large base-load generator and that any feasible

alternative would also need to be able to generate baseload power."

The alternative energy sources considered in CCNPP Unit 3 COLA, Revision 3

application are: Wind, Geothermal, Hydropower, Solar Power, Wood Waste, Municipal

Solid Waste, Energy Crops, Petroleum liquids (Oil), Fuel Cells, Coal, Natural Gas,

Integrated Gasification Combined Cycle (IGCC).

Regarding wind energy (ER 9.2.2.1), this energy option will not always be dependable

due to variable wind conditions, and there is no proven storage method for windgenerated electricity. Consequently, in order to use wind energy as a source of baseload

generation it would be necessary to also have an idle backup generation source to

ensure a steady, available power supply. With the inability of wind power to generate

baseload power due to low capacity factors and limited dispatchability, the projected

land use impacts of development of Class 3+ and Class 4 sites, the cost factors in

construction and operation, along with the impacts associated with development, and

cost of additional transmission facilities to connect turbines to the transmission system,

a wind power generating facility by itself is not a feasible alternative to the new plant.

Off-shore wind farms are not competitive or viable with a new nuclear reactor at the

CCNPP site, and were therefore not considered in more detail.

Regarding geothermal energy (ER 9.2.2.2), geothermal plants are typically located in the

western continental U.S., Alaska, and Hawaii, where hydrothermal reservoirs are

prevalent. Maryland, located. in the northeastern continental U.S., is not a candidate for

large scale geothermal energy and could not produce the proposed baseload power.



Therefore, geothermal energy is non competitive with a new nuclear unit at the CCNPP

site.

Regarding hydropower (ER 9.2.2.3), this energy source would require flooding more

than 2,600 mi 2 (6,734 km 2) to produce the required baseload capacity, resulting in a

large impact on land use. According to a study performed by the Idaho National

Engineering and Environmental Laboratory, Maryland has 36 possible hydropower

sites: 1 developed and with a power-generating capacity of 20 MWe, 32 developed and

without power and a possible generating capacity of 10 MWe, and 3 undeveloped sites

with a possible 0.10 MWe of generating capacity. Only one site had the potential

generating capacity of 20 MWe or more. Therefore, hydropower is non-competitive

with a new nuclear unit at the CCNPP site.

Regarding solar energy (ER 9.2.2.4), the construction of solar power-generating facilities

has substantial impacts on natural resources (such as wildlife habitat, land use, and

aesthetics). In order to look at the availability of 'solar resources in Maryland, two

collector types were considered: concentrating collectors and flat-plate collectors.

Concentrating collectors are mounted to a tracker, which allows them to face the sun at

all times of the day. In Maryland, approximately 3,500 to 4,OOOW-hr/m 2 /day can be

collected using concentrating collectors. Flat-plate collectors are usually fixed in a tilted

position to best capture direct rays from the sun and also to collect reflected light from

clouds or the ground. In Maryland, approximately 4,500 to 5,000 W-hr/m 2 /day can be

collected using flat-plate collectors. The footprint needed to produce a baseload

capacity is much too large to construct at the proposed plant site. Additionally,

concentrating solar power plants only perform efficiently in high-intensity sunlight

locations, specifically the arid and semi-arid regions of the world. This does not include

Maryland.

Regarding biomass energy (ER 9.2.2.5), the use of wood waste and other biomass to

generate electricity is largely limited to states with significant wood resources, such as

California,.Maine, Georgia, Minnesota, Oregon, Washington, and Michigan. Electric

power is generated in these states by the pulp, paper, and paperboard industries, which

consume wood and wood waste for energy, benefiting from the use of waste materials

that could otherwise represent a disposal problem. However, the largest wood waste

power plants are 40 to 50 MWe in size. This would not meet the proposed baseload

capacity.

Regarding municipal solid waste (ER 9.2.2.6), the U.S. has about 89 operational

municipal solid waste (MSW)-fired power generation plants, generating

approximately 2,500 MWe, or about 0.3% of total national power generation. However,

economic factors have limited new construction. This comes to approximately 28 MWe

per MSW-fired power generation plant, and would not meet the proposed baseload
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capacity. Additionally, burning MSW produces nitrogen oxides and sulfur dioxide as

well as trace amounts of toxic pollutants, such as mercury compounds and dioxins.

MSW power plants, much like fossil fuel power plants, require land for equipment and

fuel storage. As such, MSW is not considered a viable energy option.

Other concepts for fueling electric generators (ER 9.2.2.7), include burning energy crops,

converting crops to a liquid fuel such as ethanol (ethanol is primarily used as a gasoline

additive), and gasifying energy crops (including wood waste). None of these

technologies has progressed to the point of being competitive on a large scale or of

being reliable enough to replace a baseload plant capacity.

Regarding petroleum liquid power sources, (ER 9.2.2.8), operation of oil-fired plants

would have environmental impacts (including impacts on the aquatic environment and

air) that would be similar to those from a coal-fired plant. Oil-fired plants also have one

of the largest carbon footprints of all the electricity generation systems analyzed.

Conventional oil-fired plants result in emissions of greater than 650 grams of CO 2

equivalent/kilowatt-hour (gCO2eq/kWh). This is approximately 130 times higher than

the carbon footprint of a nuclear power generation facility.

Regarding fuel cell power source, (ER 9.2.2.9), phosphoric acid fuel cells are the most

mature fuel cell technology, but they are only in the initial stages of commercialization.

During the past three decades, significant efforts have been made to develop more

practical and affordable fuel cell designs for stationary power applications, but progress

has been slow. At the present time, fuel cells are not economically or technologically

competitive with other alternatives for baseload electricity generation.

Regarding the coal energy option (ER 9.2.2.10), the environmental impacts of

constructing a typical coal-fired steam plant at a greenfield site can be substantial,

particularly if it is sited in a rural area with considerable natural habitat. An estimated

2.66 mi 2 (6.88 km 2) would be needed, resulting in the loss of the same amount of natural

habitat and/or agricultural land for the plant site alone, excluding land required for

mining and other fuel cycle impacts. Currently, the state of Maryland produces 60% of

its electricity through coal-fired power plants. These plants produce more than 80% of

the carbon dioxide released via electricity production. Data collected by the Energy

Information Administration shows that electricity generation is the single biggest

source of carbon dioxide emissions in Maryland. In summary, a nuclear plant requires

a much smaller construction footprint, whereas the coal-fired plant would require more

area, and greenhouse gas emissions would be significantly greater.



Regarding natural gas as an energy option (ER 9.2.2.11 and ER 9.2.3.2), this energy

alternative at the CCNPP site would require less land area than a coal-fired plant but

more land area than a nuclear plant. The plant site alone would require 0.17 mi2 (0.45
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km 2) for a 1,000 MWe generating capacity. An additional 5.6 mi 2 (14.6 km 2) of land

would be required for wells, collection stations, and pipelines to bring natural gas to the

generating facility. This is significantly greater than the 0.35 mi2 (0.92 km 2) required for

construction of a new nuclear unit.

Regarding Integrated Gasification Combined Cycle (IGCC) energy technology (ER

9.2.2.12), IGCC is an emerging, advanced technology for generating electricity with coal

that combines modern coal gasification technology with both gas turbine and steam

turbine power generation. At present, IGCC technology still has insufficient operating

experience for widespread expansion into commercial-scale, utility applications. Each

major component of IGCC has been broadly utilized in industrial and power generation

applications. But the integration of coal gasification with a combined cycle power block

to produce commercial electricity as a primary output is relatively new and has been

demonstrated at only a handful of facilities around the world.

With regard to fusion as a viable energy source, an international thermonuclear

experimental fusion reactor is being built jointly by the European Union, the United

States, China, India, Japan, Russia and South Korea. It is located at Cadarache in

southern France. The treaty authorizing the funding of the project was signed in

November 2006 and the 500 MW machine is due to beginning running in 2016.

(Reference: www.iter.org) Since fusion reactor technology is still in the experimental

stage, it is highly unlikely that fusion reactor technology will be available in the near

future to meet the expected baseload power requirements. As such, fusion reactor

technology is not a viable energy option and not considered in the CCNPP Unit 3

COLA application.

ER Section 9.2 of CCNPP Unit 3 COLA, Revision 3 is attached and provides a detailed

analysis of alternative energy sources for the proposed project.
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9.0



ALTERNATIVES TO THE PROPOSED ACTION

This chapter assesses alternatives to the proposed siting and construction of a new nuclear

power plant at the existing Calvert Cliffs Nuclear Plant (CCNPP) site.

Chapter 9 describes the alternatives to construction and operation of a new nuclear unit with

closed cycle cooling adjacent to the CCNPP Units 1 and 2 site location, and alternative plant

and transmission systems. The descriptions provide sufficient detail to facilitate evaluation of

the impacts of the alternative generation options or plant and transmission systems relative to

those of the proposed action. The chapter is divided into four sections:



9.1



*



"No-Action" Alternative



*



Energy Alternatives



*



Alternative Sites



*



Alternative Plant and Transmission Systems



NO ACTION ALTERNATIVE

The "No-Action" alternative refers to a scenario where a new nuclear power plant, as described

in Chapter 2, is not constructed and no other generating station, either nuclear or non-nuclear,

is constructed and operated.

The most significant effect of the No-Action alternative would be loss of the potential

1,600 MWe additional generating capacity that {CCNPP Unit 31 would provide, which could lead

to a reduced ability of existing power suppliers to maintain reserve margins and supply lower

cost power to customers. Chapter 8 describes a {1.5%) annual increase in electricity demand in

{Maryland} over the next 10 years. Under the No-Action alternative, this increased need for

power would need to be met by means that involve no new generating capacity.

As discussed in Chapter 8, {this area of the country where CCNPP Unit 3 would be sited

currently imports a large portion of its electricity, so the ability to import additional resources is

limited). Demand-side management is one alternative; however, even using optimistic

projections, demand-side management will not meet future demands.

Implementation of the No-Action alternative could result in the future need for other

generating sources, including continued reliance on carbon-intensive fuels, such as coal and

natural gas. Therefore, the predicted impacts, as well as other unidentified impacts, could

occur in other areas.



9.2



ENERGY ALTERNATIVES

This section discusses the potential environmental impacts associated with electricity

generating sources other than a new nuclear unit at the {CCNPP} site. These alternatives

include: purchasing electric power from other sources to replace power that would have been

generated by a new unit at the {CCNPP} site, a combination of new generating capacity and

conservation measures, and other generation alternatives that were deemed not to be {viable

replacements for a new unit at the CCNPP site.1
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Alternatives that do not require new generating capacity were considered, including energy

conservation and Demand-Side Management (DSM). Alternatives that would require the

construction of new generating capacity, such as wind, geothermal, oil, natural gas,

hydropower, municipal solid wastes (MSW), coal, photovoltaic (PV) cells, solar power, wood

waste/biomass, and energy crops, as well as any reasonable combination of these alternatives,

were also analyzed.

{The proposal to develop a nuclear power plant on land adjacent to the existing nuclear plant

was primarily based on market factors such as the proximity to an already-licensed station,

-property ownership, transmission corridor access, and other location features conducive to the

plant's intended merchant generating objective.}

Alternatives that do not require new generating capacity are discussed in Section 9.2.1, wvhile

alternatives that do require new generating capacity are discussed in Section 9.2.2. Some of

the alternatives discussed in Section 9.2.2 were eliminated from further consideration based on

their availability in the region, overall feasibility, and environmental consequences.

Section 9.2.3, describes the remaining alternatives in further detail relative to specific criteria

such as environmental impacts, reliability, and economic costs.

9.2.1



ALTERNATIVES NOT REQUIRING NEW GENERATING CAPACITY

{The Federal Energy Regulatory Commission (Commission) issued a Final Rule, in 1996,

requiring all public utilities that own, control or operate facilities used for transmitting electric

energy in interstate commerce to have on file open access non-discriminatory transmission

tariffs that contain minimum terms and conditions of nondiscriminatory service. The Final Rule

also permitted public utilities and transmitting utilities to seek recovery of legitimate, prudent

and verifiable stranded costs associated with providing open access and Federal Power Act

section 211 transmission services. The Commission's goal was to remove impediments to

competition in the wholesale bulk power marketplace and to bring more efficient, lower cost

power to the Nation's electricity consumers (FERC, 1996).)

This section describes the assessment of the economic and technical feasibility of supplying

the demand for energy without constructing new generating capacity. Specific alternatives

include:

*



Initiating conservation measures (including implementing DSM actions)



*



Reactivating or extending the service life of existing plants within the power system



*



Purchasing power from other utilities or power generators



*



A combination of these elements that would be equivalent to the output of the project

and therefore eliminate its need.



9.2.1.1



(Initiating Conservation Measures



Under the Energy Policy Act of 2005 (PL, 2005) a rebate program was established for

homeowners and small business owners who install energy-efficient systems in their buildings.

The rebate was set at $3,000, or 25% of the expenses, whichever was less. The Act authorized

$150 million in rebates for 2006 and up to $250 million in 2010. This new legislation was

enacted in the hope that homeowners and small business owners would become more aware

of energy-efficient technologies, lessening energy usage in the future.
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Historically, state regulatory bodies have required regulated utilities to institute programs

designed to reduce demand for electricity. DSM has shown great potential in reducing

peak-load consumption (maximum power requirement of a system at a given time). In 2005,

peak-load consumption was reduced by approximately 25,710 MWe, an increase of 9.3% from

the previous year (EIA, 2006a). However, DSM costs increased by 23.4% (EIA, 2006b).

The following DSM programs can be used to directly reduce summer or winter peak loads

when needed:

*



Large load curtailment - This program provides a source of load that may be curtailed

at the Company's request in order to meet system load requirements. Customers who

participate in this program receive a credit on their bill.



*



Voltage control - This procedure involves reducing distribution voltage by up to 5%

during periods of capacity constraints. This level of reduction does not adversely affect

customer equipment or operations.}



9.2.1.1.1



Conservation Programs



{In 1991, the Maryland General Assembly enacted an energy conservation measure that is

codified as Section 7-211 of the Public Utility Companies (PUC) Article (MGA, 1991). This

provision requires each gas and electric company to develop and implement programs to

encourage energy conservation. In response to this mandate and continuing with preexisting

initiatives under its existing authority, the Maryland Public Service Commission (PSC) directed

each affected utility to develop a comprehensive conservation plan. The PSC further directed

each utility to engage in a collaborative effort with staff, the Office of People's Counsel (OPC),

and other interested parties to develop its conservation plan. The result of these actions was

that each utility implemented conservation and energy efficiency programs. (MDPSC, 2007a)

The PSC requires Maryland electric utilities to implement DSM as a means to conserve energy

and to take DSM energy savings into account in long-range planning. Baltimore Gas and

Electric Company, the regulated electric distribution affiliate of Constellation Generation

Group, has an extensive program of residential, commercial, and industrial programs designed

to reduce both peak demands and daily energy consumption (i.e., DSM). Program components

include the following:

*



Peak clipping programs - Include energy saver switches for air conditioners, heat

pumps, and water heaters, allowing interruption of electrical service to reduce load

during periods of peak demand; dispersed generation, giving dispatch control over

customer backup generation resources; and curtailable service, allowing customers'

load to be reduced during periods of peak demand.



*



Load shifting programs - Use time-of-use rates and cool storage rebate programs to

encourage shifting loads from peak to off-peak periods.



*



Conservation programs - Promoting use of high-efficiency heating, ventilating, and air

conditioning; encouraging construction of energy-efficient homes and commercial

buildings; improving energy efficiency in existing homes; providing incentives for use

of energy-efficient lighting, motors, and compressors.



It is estimated that the Baltimore Gas and Electric DSM program results in an annual peak

demand generation reduction of about 700 MWe, and believed that generation savings can

continue to be increased from DSM practices. The load growth projection anticipates a DSM

CCNPP Unit 3
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Alternatives to the Proposed Action



savings of about 1,000 MWe in 2016. These DSM savings are an important part of the plan for

meeting projected regional demand growth in the near-tem (BGE, 1998).

However, since the most viable and cost-effective DSM options are pursued first, it is not likely

that demand reductions of similar size will be available or practical in the future. Consequently,

DSM is not seen as a viable "offset" for the additional baseload generation capacity that will be

provided by CCNPP Unit 3, and UniStar Nuclear Operating Services does not foresee the

availability of another 1,600 MWe (equivalent to the CCNPP Unit 3 capacity) of viable and

cost-effective DSM to meet projected load demand and baseload power needs. Therefore, it is

concluded that DSM is not a feasible alternative for the CCNPP Unit 3 facility.}

9.2.1.2



Reactivating or Extending Service Life of Existing Plants



{Maryland's dependence on out-of-state electricity supplies will likely increase over the next

several years. On the supply side, few new in-state electric generating facilities are scheduled

to be built during the next 5 years. Additionally, some fossil-fired generating capacity may be

de-rated or retired in order to comply with both federal and state air emission requirements,

including the sulfur dioxide and mercury provisions of Maryland's Healthy Air Act (HAA). On

the demand side, Maryland's electric utilities and PJM Interconnection, LLC (PJM), the regional

electricity grid operator, forecast that electricity demand will continue to rise, albeit at a modest

pace of between 1% and 2% per year, further increasing Maryland's need for additional

electricity supplies (MDPSC, 2007a).

There has been very little change to the amount and the mix of electrical power generation in

Maryland this decade. No significant generation has been added in the past 3 years, and no

units have been retired since the Gould Street plant (101 MWe) ceased operations in November

2003 (MDPSC, 2007a).

It is possible that some older units that cannot meet stricter environmental standards at the

federal or state level may eventually be retired. Certificate of Public Convenience and Necessity

(CPCN) filings have been made to the State of Maryland by six Maryland coal-fired facilities for

various environmental upgrades for compliance with the HAA. However, some of these units

and other older Maryland coal units may have to be retired if the emissions restrictions

(including those for carbon dioxide that may be mandated by the Regional Greenhouse Gas

Initiative) make these plants uneconomic to operate in the future (MDPSC, 2007a).

Scheduled retirement of older generating units will also occur elsewhere in PJM. In New Jersey,

four older facilities are scheduled to retire in the next 2 years: 285 MWe at Martins Creek

(September 2007), 447 MWe at B.L. England (December 2007), 453 MWe at Sewaren

(September 2008), and 383 MWe at Hudson (September 2008) (MDPSC, 2007a).

Retired fossil fuel plants and fossil fuel plants slated for retirement tend to be those old enough

to have difficulty economically meeting today's restrictions on air contaminant emissions. In

the face of increasingly stringent environmental restrictions, delaying retirement or

reactivating plants in order to forestall closure of a large baseload generation facility would

require extensive construction to upgrade or replace plant components. Upgrading existing

plants would be costly and at the same time would neither increase the amount of available

generation capacity, nor alleviate the growing regional need for additional baseload

generation capacity. A new baseload facility would allow for the generation of needed power

and would meet future power needs within the region of interest (ROI), which is Maryland. This

ROI is further evaluated in Section 9.3. Therefore, extending the service life of existing plants or

reactivating old plants may not be feasible.}
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