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Summer 2000 Energy Efficiency Initiative (Initiative)
A.99-09-049 et al.

 

PROPOSAL TO REDUCE ELECTRIC DEMAND THROUGH EXPEDITED INSTALLATION OF ON-SITE COGENERATION 

Introduction:

Utility Savings & Refund Services (US&R) is an energy services consulting firm.  We are the general manager for the Nurseryman’s Power Cooperative (NCP), an agricultural cooperative of 17 greenhouse growers in the Santa Barbara area.  NCP was formed in 1997 to aggregate the energy use of the members in order to obtain reductions in energy cost.  

We also represent the NPC on the board of directors for the California Electric Users Cooperative (CEUC).  CEUC was formed in 1997 as the first new electric cooperative in the USA in 12 years and now has 18 member Agricultural Cooperatives, comprising 3500 grower-owners.  

In addition, US&R is a retained consultant to Utility Resource Management Group, Inc. (URM), a utility management service company.  URM’s clients utilize over 2 billion kWhr annually and include a large group of companies on the Edison Interruptible Program.

Our clients are in various stages of installing on-site combined heat and power projects, also known as cogeneration.  We propose to use Initiative program funding to expedite the installation of these projects in time for Summer 2001, thereby reducing demand in the Southern California Edison territory by 29.68 MW, with one small project in Pacific Gas & Edison territory at .620 MW.

Summer 2000 Energy Efficiency Initiative:

On July 6, 2000, the CPUC approved Agenda Item H-4a, Alternate Pages to Item H-4  (A.99-09-049) - the Summer 2000 Energy Efficiency Initiative (the Initiative).  According to the decision,

 “(This Initiative) represents a limited, but nevertheless substantial commitment to the “resource acquisition” strategy for design of energy efficiency programs, intended to provided maximum impact in terms of reduction of demand and energy usage during the next few years of potential supply shortage.”

Speaking to the “supply shortage”, the CPUC referenced the curtailments and rolling outages that have occurred this summer and concluded,

“These actions … underscore the need to aggressively pursue demand side measures that can moderate load growth and energy usage on a more-or-less permanent basis.”

The CPUC set aside $67,718,000 not currently allocated among energy efficiency program categories to fund programs that will, “…bring about the largest reductions in electric demand and/or electric usage reductions in the shortest period of time…”
The Initiative also requires that each proposal:

· Have concrete plans for program implementation

· Verify demand and energy reductions

· Have a program budget

· Contain a cost effectiveness assessment methodology

· And be submitted by July 21, 2000.

Largest Reductions in Electric Demand:

On-site generation is the most straightforward strategy for reducing electric demand.  Every kilowatt generated on-site reduces demand by the same amount.  

Shortest Period of Time:

Generation can be installed on site very quickly.  Smaller projects can be installed in less time than larger projects.  It’s possible to install a significant amount of on-site generation before Summer 2001.

However, the current status of deregulation provides a disincentive for rapid deployment of on-site generation.  Utility electric rates are fixed until 2002.  At the same time fuel costs for generation are at all time highs.  As a result, generation projects are being delayed until full deregulation is a reality.

Funding by the CPUC will provide an incentive to accomplish many of these projects in time for Summer 2001.  The public will benefit from earlier installation.

Environmental Concerns:

Although not specifically referenced in the Commission Initiative, we assume that environmental concerns are an important component in evaluating projects.

Combined heat and power projects, a.k.a. cogeneration, have long been recognized as energy efficient and a great positive for the environment.  Most equipment uses B.A.C.T.
 and is permitted by the local Air Quality Management District.  Beyond air quality permitting, CHP uses less energy to do the same amount of work.  Efficiencies of 80 to 90% are possible, compared to 30 – 37% at central generating plants.  Instead of burning natural gas for heat and importing electricity from a generating plant, a facility can make heat and power on site.  The waste heat from generation is used at the facility – reducing the need to burn fuel and reducing overall pollution.

Electric deregulation legislation recognized the environmental benefits of cogen.  

AB 1890 states that “it is the policy of the state to encourage the development of cogeneration as an efficient, environmentally beneficial, competitive energy resource that will enhance the reliability of local generation supply and promote local business growth.”

Plans for Program Implementation:

Attached are two proposals for CHP projects.  Attachment “A” represents projects managed by URM Energy Services.  In general, the URM projects are for large energy users and substantial planning has already been accomplished.  

Attachment “B” represents the members of NPC.  The NPC projects are smaller and simpler to install.  

Identification of the customers has been withheld due to confidentiality concerns.  Full identification and additional detail will be made available to the CPUC upon request.

Greenhouse Application:

The NPC intends to install small-scale packed cogeneration equipment at its member greenhouses.  The heat load of the greenhouses is significantly greater than required by the cogen units to achieve maximum efficiency.  We propose to size the units to handle the base load electric requirements of the customer.  The facilities identified will reduce electric demand by over 4,000 kW.  In addition, we request the opportunity to install units at additional sites to be identified.  The short response time of the Initiative made it difficult to contact all the greenhouses that could participate in this program.

The cogen units to be installed will be sized from 30 kW to 200 kW.  They will be packaged, reciprocating natural gas engine systems.  Several manufactures are available to provide equipment.  They are typically skid mounted and can be installed quickly and with a minimum of engineering or preparation.  

URM Applications:

The URM applications are specific to individual commercial or industrial customers.  URM Energy Services will build and maintain the units at the customer’s premises and supply heat and power to the customer.  All applications are being prepared to use large reciprocating natural gas engines or turbine units between 1 and 4 MW, with waste heat recovery.  All units will use B.A.C.T. and air quality permitting problems are not anticipated.

On Site Generation

All installations will provide on-site electric generation.

Measurement and Verification:

US&R intends to provide verified results of the demand reductions associated with this program.  We expect verification to be straightforward.  This technology is easy to verify because electric generation is metered.  We propose to use an independent auditing agency to verify demand and energy reductions and provide a report to the Commission.

Budgets:

The total cost to install reciprocating engine cogeneration ranges between $800 and $1200 per kW.  These estimates come from the Gas Research Institute, the U.S. Department of Energy and Southern California Gas Company.  Supporting documentation can be provided if requested.
  The average cost for the URM projects is around $1000 per kW.  

However, these costs are associated with installation of cogen projects on a normal timetable.  A crash program to install units within seven months will result in additional costs that are difficult to quantify.

We request that the CPUC partner with NPC and URM to fund these projects.  We request funding of 50% of installation costs up to $500 per kW.  It’s expected that this will cover additional costs related to the crash program and provide additional incentives to install these units by Summer 2001 – an earlier date than initially contemplated for completion.

Cost Effectiveness Assessment:

Public Interest Savings

This project will be cost effective based on the public value of load reductions.  

Load reductions return more than the avoided cost of energy.  This principle was recognized in Resolution E-3650 of the Energy Division.

“By having these customers reduce their energy usage, the total demand for energy is reduced, putting downward price pressure on the market clearing prices of the Power Exchange.”

These savings were quantified by Rich Ferguson of the Sierra Club, July 21, 1999.  His analysis, The Public Value of Load Reductions in the California Market – Preliminary Results, is attached to this proposal.

Ferguson calculated the public annual savings per megawatt of baseload reduction to be approximately $650,000.  These savings were the result, not of high prices, but rather by the combination of large loads and sensitivity of prices to load.  In his calculation, 2 summer months contributed to one third of public savings.  We can assume that his savings calculations would be greater were he to run his analysis with current market prices.

A cogeneration project is a baseload reduction project.  Cogen units typically run 4500 hours per year or more.  The Initiative funding of $500 per megawatt will result in these units being built by the summer of 2001 instead of 2003 or later.  This will result in at least two years of baseload reduction for a conservative savings of $1,300,000 per megawatt, or $1,300 per kW.  The net public benefit is at least $800,000 per megawatt.

Energy Efficiency

In addition, a cogen unit achieving 80% efficiency recovers about 40% of that efficiency in heat that would otherwise be wasted.  A cogen project will recover about 160 therms of heat per kW if operated over 4500 hours.  At current natural gas costs of $.40 per therm, that is a cost savings of $64 per kW per year.  Our projects are expected to average over 8000 run hours per year.  The public will benefit from the reduced pollution.

Pollution Reduction

Our project will also reduce pollution due to waste heat recovery.  For example, we estimate 2.25 tons of NOX will be saved per MW with a run time of 4500 hrs per year, or over 64 tons per year for the total project.  Although not incorporated into our cost effectiveness methodology, its clear the public will benefit from this pollution reduction.

CONCLUSION:

The on-site installation of cogeneration meets the requirements of the Summer Initiative 2000 in accomplishing the most demand reduction in the least amount of time.  Energy efficiency is verifiable and the public interest savings are substantial.  Please refer to the attachments and contact the undersigned for any additional information.

Submitted by:





Charles R. Toca





Energy Services Consultant





Utility Savings & Refund Services





31878 Del Obispo, M-1/118-325





San Juan Capistrano, CA  92675





Telephone:

(949) 462-9310





Facsimile:

(949) 462-9309





E-Mail:

Toca@Utility-Savings.com

Attachment A

URM Energy Services On-Site Cogeneration Projects

URM On-Site Cogeneration Projects

The following projects are in various stages of preparation.  They’ve all been evaluated and determined to be appropriate for on-site generation.  Initial planning had aimed for construction after full deregulation in 2002.  We believe these projects can be operational by Summer 2001 if the Commission agrees to include them in the Initiative.

ID
Location
Max. kW
Annual kWhr
UDC
Demand Reduction

URM-SY
Culver City
9800
79,560,000
SCE
9800

URM-OY
S. Orange Cnty
2780
11,881,104
SCE
2780

URM-FX
Pomona
9190
12,496,000
SCE
2200

URM-CR
Long Beach
1025
4,579,248
SCE
450

URM-PT
Commerce
2000
9,950,000
SCE
2000

URM-HI
Fountain Vly
1000
3,210,000
SCE
1000

URM-ICS
Riverside
1200
5,000,000
SCE
1200

URM-TN
Fresno Area
2160
10,299,564
SCE
2160

URM-W1
Brea
440
3,521,680
SCE
440

URM-W2
Orange
450
3,939,458
SCE
450

URM-W3
Santa Ana
500
2,785,920
SCE
500

URM-W4
Temecula
500
1,747,680
SCE
500

URM-W5
Walnut Creek
620
3,939,458
PG&E
620


Totals
31,665
152,910,112

24,100

Expected On-Peak Demand Reductions – 24.1 MW

Budget

We propose funding of 50 percent of installed cost, not to exceed $500 per kW capacity of equipment.

PY2000 -

Administrative
$700,000

Equipment as delivered
2,000,000
PY2000 Total Program Budget
$2,700,000

PY2001 –

Equipment as delivered
4,350,000

Incentive
5,000,000

PY2001 Total Program Budget
$9,350,000

Cost Effectiveness

The total public benefits of this program are $19.28 million for the summer of 2001 and 2002, with a total cost basis of $12.05 million.  (See Table 1)

Table 1
Year 2001 -2002
Annual Capacity Savings

(MW)

(a)
Costs

(b)
Total Costs

e=(a*b)

($M)
Public Value ($M)
Benefits





Per MWyr

(c)

($M)
Years

(d)
Total

f=(c*d*a)

($M)
Net Public Benefit

(f-e)

($M)

Cogen Installation
24.1
$500/kW
12.05
.65
2
31.33
19.28










In addition to the public value of load reduction, there is additional public value in reduced pollution due to energy efficiency that is not included in this assessment. 

Attachment B

NPC Greenhouse On-Site Cogeneration Projects

NPC Greenhouse On-Site Cogeneration Projects

The NPC was formed with the goal of reducing natural gas and electric costs for its members.  An integrated cogeneration project for the greenhouses has been on the top of the priority list.  Initial planning had aimed for construction after full deregulation in 2002.  We believe these projects can be operational by Summer 2001 if the Commission agrees to include them in the Initiative.

Project

Small packaged cogen units in sizes from 30 to 200 kW are readily available from established vendors.  We propose to install natural gas reciprocating units on site for our members.  The units will be sized to the base load of the facilities and all waste heat will be used to heat the greenhouses.

NPC comprises 24 greenhouse locations in Ventura and Santa Barbara County, with the majority clustered very close together in Carpinteria.  A survey of 10 greenhouses discerned an annual demand of 1790 kW and annual kWhr of 6,920,000.  We estimate total load of our members at 4200 kW and annual kWhr of 13,840,000.  Total natural gas use for heating exceeds 11 million therms.

In addition, we’re aware of at least 10 other greenhouses in the Santa Barbara and Ventura County area that are also excellent candidates for cogeneration.  We estimate additional load reduction of 2000 kW.

ID
Location
Max. kW
Annual kWhr
UDC
Demand Reduction

NPC
Santa Barbara

Ventura Cnty
4200
13,840,000
SCE
4,200

Non - NPC
Santa Barbara

Ventura Cnty
2000
7,730,000
SCE
2,000


Totals
6,200
21,570,000

6,200

Expected On-Peak Demand Reductions – 6.2 MW

Budget

We propose funding of 50 percent of installed cost, not to exceed $500 per kW capacity of equipment.

PY2000 -

Administrative
$100,000

Equipment, as invoiced
1,500,000
PY2000 Total Program Budget
$1,600,000

PY2001 -

Incentive
1,500,000

PY2001 Total Program Budget
$1,500,000

Cost Effectiveness

The total public benefits of this program are $13.92 million for the summer of 2001 and 2002, with a total cost basis of $8.7 million.  (See Table 1)

Table 1

Year 2001 -2002
Annual Capacity Savings

(MW)

(a)
Costs

(b)
Total Costs

e=(a*b)

($M)
Public Value ($M)
Benefits





Per MWyr

(c)

($M)
Years

(d)
Total

f=(c*d*a)

($M)
Net Public Benefit

(f-e)

($M)

Cogen Installation
6.2
$500/kW
3.1
.65
2
8.06
4.96










In addition to the public value of load reduction, there is additional public value in reduced pollution due to energy efficiency that is not included in this assessment. 

� Page 178 of Alternate Draft, A.99-09-049 et al. COM/LYN/CXW/bnk


� ibid


� Best Available Control Technology which is technology that has been determined to be optimum for pollution control and required by the Air Quality Management District .


� Article 6, 372.a.


� For instance, the Gas Research Institute prepared a technical paper, “Distributed Generation Using High-Power-Output, High-Efficiency Natural Gas Engines”, for the American Power Conference, Chicago, Illinois, April, 1999.  They estimated installed costs of $700 per kW for gas engine generator sets without heat recovery.  Waste heat recovery would increase costs to the $1000 range and increase efficiency.


� Resolution E-3650 issued April 6, 2000.  PG&E and Edison sought authority to offer new demand responsiveness programs to pay large customers to curtail energy use during periods of high energy prices.
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2

