
City of Concord

Summer 2000 Energy Efficiency Initiative Proposal

Approximately two years ago the City of Concord consummated a three-year energy service agreement with an Energy Service Provider (ESP).  The City also procures natural gas from an alternate supplier.  Utility industry experts agree that the terms of both contracts provide for the highest level of savings available to a municipality in today’s energy market.

The City of Concord has also performed rate schedule optimization analyses to assure that PG&E is providing service for each City facility under the most cost-effective rate.  Several facilities have been switched to more cost effective rate schedules as a result of the analyses. 

As delineated in our Strategic Energy Plan, the City of Concord’s next step in lowering energy usage and related costs is to embark upon a City-wide program to improve the energy efficiency and demand responsiveness of municipal facilities.  Outside of streetlights and traffic control signals, most of Concord’s usage occurs during the day and energy use is significantly higher in the summer than in the winter.

This proposal requests a grant of $1,000,525 to support the development of a capital improvement program targeted at reducing daytime peak demand and energy use through cost effective retrofit of efficient equipment, improved controls and implementation of a systematic, multi-faceted demand reduction program including a City employee and public education program.

The programs described in this proposal are estimated to result in an estimated on-peak dispatchable demand reduction of 900 kW and annual energy savings of 2,074,000 kWh, resulting in projected annual dollar savings of $375,200, for a simple payback of 2.77 years.

BACKGROUND

To prepare for direct access power purchasing, the City performed extensive analyses of municipal facilities’ historic electricity usage and cost data, an evaluation of the energy supply market and a preliminary assessment of the efficiency level of existing municipal facility mechanical, electrical and control systems.  Products of these studies include a comprehensive facility energy use and cost information database and seasonal, diurnal load profiles dissagregated by rate class.  

In June 2000, Concord hired Utility Consulting, a Northern California-based energy consulting firm, to perform a City-wide demand management study.  The results of study, to be completed by 8/11/00, will provide information on demand-side measures that can be implemented this summer and measures that will require equipment modifications and upgrades to assure measurable and reliable load reduction next summer and beyond (see attached Statement of Work – Appendix 1 for a more complete description of the program).  

Concord has automated interval meters installed at its fourteen (14) largest facilities (facilities with a peak demand of greater than 50 kW).  The City is currently negotiating with its ESP’s meter data management agent (MDMA) to provide online Internet access to the interval data for these facilities.  A one-year agreement with the MDMA is imminent.  The interval demand data will allow Concord to accurately estimate the cost-effectiveness of demand-side strategies and to monitor and verify the effectiveness of implemented demand management and energy efficiency measures.

PROPOSED PROGRAM

The City of Concord’s energy efficiency program will include the following elements:

1) Immediately implement the City-wide demand-side management study recommendations for no-cost and low-cost measures applicable to the Summer of 2000 to include:

· prioritized load shedding using existing Energy Management Control Systems (programming and reprogramming are required) at the Concord Police Station and City Hall,

· load shifting (water pumping),

· conservation practices by City employees during emergencies, and

· use of generators at the Police Station, City Hall, Sewer Pump Station, Downtown Parking Garage and the cogeneration system at the Cowell Pool for load reduction during ISO emergencies.

2) Develop specifications, purchase and install requisite hardware to avail safe and reliable “demand response” dispatch of municipal generators as soon as possible.  

3) Prepare bid specifications for energy efficiency retrofits
 (lighting, HVAC, controls, etc.).

4) Issue a limited distribution RFP to identify the most qualified contractor(s) to install DDC PC-based EMCS and “distributed” control systems at key facilities throughout the City.  The result will be a uniform, accessible City-wide control system providing on-line access and remote operational control of facilities by City mechanical and electrical maintenance engineers.  Pre-programmed prioritized load-shedding routines will allow timely on-call response to electric utility system emergencies.

5) Install additional automated interval meters in facilities with a peak demand of between 20 kW and 50 kW.  The hourly demand data is critical to effective load management and monitoring and verification of energy efficiency projects at these facilities.

6) Implement a monitoring, verification and evaluation system to include use of hourly data from interval metered facilities and “automated” spreadsheets for smaller facilities where energy retrofit work has occurred.  

7) The City of Concord believes that energy education for City employees and public at large will play a vital role in lowering demand and energy use during heat waves and other periods of capacity shortage and transmission system constraint.  The City’s energy consultant is currently assisting a Northern California municipal utility in the development of a “demand responsiveness” education program that focuses on practical measures that can be taken by City employees and the public to assist during critical periods helping to avoid supply interruptions and black outs.  The City proposes to offer this training program to its employees and to conduct a public outreach campaign for its residents and business. 

PROGRAM IMPLEMENTATION PLAN

The program will be developed and managed to implement measures in the summer of 2000.  Immediate measures will be taken for demand responsiveness in mid-to-late August of this year.  A more detailed description of major program milestones follows:

Upon receipt of funds from the CPUC:

Demand Responsiveness study completed by August 11, 2000.

· Immediately implement no-cost and low-cost measures applicable to the summer of 2000 to include:

· prioritized load shedding using existing Energy Management Control Systems (programming and reprogramming are required),

· load shifting (water pumping),

· conservation practices by City employees during emergencies,

· use of emergency generators and cogeneration system for emergency “demand responsiveness”.

Develop specifications, purchase and install requisite hardware to avail safe and reliable “demand response” dispatch of municipal generators as soon as possible.

· Work to be completed in summer of 2000.

Begin systematic specification of replacement equipment (lighting, motion sensors, controls, high efficiency A/C equipment and appliances) and implement retrofit projects.

· Retrofit work to be completed by December 2000.

Identify projects that will require engineering design and begin design work.

· Designs complete by December 2000.  Related capital improvement projects complete prior to the summer of 2001.

Issue limited distribution RFP for EMCS contractor.

· Circulate RFP, receive proposals and select EMCS contractor by November, 2000.  Install, commission, test and prove EMCS system on-line prioritized load shedding capability prior to summer of 2001.

City Employee Demand-Responsiveness Training and Education and Public Education/Outreach Initiative.

· Upon receipt of funds from the CPUC, contract with consulting firm to immediately provide Demand-Responsiveness training to all City employees.  Provide training refresher prior to summer 2001.  The City will immediately conduct a public education initiative including direct mail, workshops, print and radio advertising.
Monitoring and Verification Program

Upon receipt of funds from the CPUC, develop the protocol for the customized M&V process to include valuation of the profits from bidding demand reduction.

DEMAND AND ENERGY REDUCTION VERIFICATION PLAN

The program will use the Statewide “standardized” M&V protocol with the addition of accounting for the “profits” from demand bidding. 

A significant portion of the on-peak load reduction will occur in Concord’s fourteen largest facilities.  There are automated, interval meters at these fourteen facilities.  Concord is currently reviewing the software package that allows on-line access to the interval data with powerful graphing capability and with the ability to aggregate information for all accounts.

The interval demand data will be used to accurately verify the effectiveness of demand and energy reduction strategies on the largest accounts.

For smaller facility energy efficiency retrofits, the difference between historic usage and current usage will be used as the measure of program effectiveness.  Of course, correction for weather changes and other issues that fall under the category of “masking” will be accounted.

PROGRAM BUDGET

Walk-through energy audits of the major facilities identified the following deficiencies and areas of cost-effective retrofit and upgrade projects:

· Aging and antiquated indoor and outdoor lighting

· Faulty and inadequate controls

· Antiquated energy management control systems

· Aging and inefficient heating ventilation and air conditioning (HVAC) systems

· Opportunities for the effective use of occupancy sensors

· Daylighting opportunities

As is the case with many Cities, Concord’s electrical and mechanical maintenance engineers are overburdened with maintenance duties and emergency repair work.  The implementation of a standardized EMCS protocol for Concord’s major facilities is recommended.  The envisioned system will allow maintenance engineers to access real-time information and make operational system adjustments on-line.  Remote troubleshooting will reduce or eliminate unnecessary commute time and allow the maintenance engineers to focus on preventative measures and to spend the time necessary to learn to use the new EMCS systems.

Concord has a cogeneration system at its primary municipal pool.  A previous engineering study determined that its current operating strategy produces marginal economic performance.  A control system upgrade is needed to improve the overall effectiveness and efficiency of the system and to allow the system to be used for peak load reduction (with remote automated dispatch).

The estimated cost to implement the project is $1,000,525 with on-peak dispatchable demand reduction of 900 kW, annual energy savings of 2,074,000 kWh and a total annual dollar savings of $375,200 for a simple payback of 2.77 years.  The following spreadsheet illustrates the savings and provides additional information on the variables used to generate the estimates.  

SIMPLE PAYBACK ESTIMATE
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Totals

Estimated Cost
325000
250000
45000
24000
145000
24500
65000
878500

PM @ 15%
48750
37500
6750
3600
21750
3675

122025

Total
373750
287500
51750
27600
166750
28175
65000
1000525





















Estimated Peak Load Reduction Capability: 900 kW
(@ $140/kW)




Estimated Annual Energy Savings from retrofit: 2,020,000 kWh
(@ $0.11/kWh)



Estimated Summer Energy Reduction from Load Management: 54,000 kWh
(@ $0.50/kWh)






















Simple Payback Calculation








Retrofit Energy Savings:
$222,200 







Load Management Energy Savings:
$27,000 







Peak Reduction Capacity Savings:
$126,000 







Total Annual Savings:
$375,200 

















Simple Payback:
2.7years








(note: these estimates do not include the load reduction that will accrue as a result of the public education campaign).

COST EFFECTIVENESS ASSESSMENT METHODOLOGY

The City’s contracted energy consulting company has performed the full range of economic analyses to include life-cycle costing, net-present value and simple payback analysis and numerous other approaches.  In addition, Utility Consulting analysts have evaluated PG&E’s E-Bid program, the demand curtailment program of a Northern California municipal utility and are working closely with a California-based demand management consortium that is prepared to participate in the California ISO’s demand relief program.  The science of assessing the cost effectiveness of demand management programs is still developing as pricing issues are unresolved and the energy market is evolving and is not fully tested.

As a result of work performed under this proposal, the City of Concord will accrue costs savings and cost avoidance in several ways as follows:

Sale of the Demand-Side Resource: The demand-side management study currently underway will provide the City with a more accurate estimate of the “market value” of Concord’s demand-side resource through utility cost avoidance and an estimate of the value of the resource if purchased by the ISO, an ESP, the UDC or a Demand-Side Management Consortium. 

PG&E Rebates: The program will also take full advantage of PG&E’s Express Efficiency prescriptive rebate program if allowed by the CPUC. 

Lower Electricity Bills:  Bills will go down as a result of higher efficiency equipment and better control strategies and large facilities will be able to respond to energy price signals to lessen the impact of spiking prices. 

Reduced Maintenance Requirements: Concord’s facilities are spread over a large geographic area.  Remote online access to facility equipment operating status will reduce unnecessary travel time and expense (also reducing consumption of gasoline, wear and tear on maintenance vehicles, traffic congestion).  Replacement of incandescent bulbs and fixtures with longer lasting fluorescent and high-intensity discharge (HID) bulbs and fixtures will reduce maintenance.  With more time for preventative maintenance, equipment will operate more efficiently and fail less frequently. 

Other Benefits:  Improvement of the physical environment of aging facilities to include better lighting and appropriate airflow and temperature.  

Appendix 1

Statement of Work

Citywide Demand-Side Management Analysis
The following is a description of the work currently being performed by Utility Consulting:

· Develop a descriptive and comprehensive list of City emergency and back-up generators detailing each generator’s rated capacity, control system, dispatchability, estimated heat rate, approximate vintage and utility interconnection equipment. 

· Review the energy management system capabilities at Concord’s major facilities and provide a description of control modifications necessary at each facility to accomplish prioritized load shedding and real-time load management.

· Quantify Concord’s total demand-side resource in terms of both demand and energy (kW and kWh) to include opportunities for peak shaving (through the use of on-site generators), peak shifting and shedding through load management, fuel switching (from electricity to natural gas) and through implementation of energy efficiency measures and energy conservation practices.  

· Develop an estimate of the “market value” of Concord’s demand-side resource through cost avoidance and if purchased by the PX, ISO, an ESP or a Demand-side Management Consortium.

Appendix 2
CONTACT INFORMATION

Utility Consulting

Contact: Frank V. Di Massa
Office Phone: 707.837.0956

Cell Phone: 707.334.4227

Fax: 707.837.9217

E-mail: dimassaf@ap.net
Website: www.ucitd.com
City of Concord

Maintenance Services Department

1455 Gasoline Alley, MS/45

Concord, CA  94520

Contact:  Mike Vogan, Director of Maintenance Services

Office Phone: 925.671.3231

Fax: 925.680-1660

E-mail:  mikev@ci.concord.ca.us

City of Concord

City Manager’s Office

1950 Parkside Drive, MS/01A

Concord, CA  94519

Contact:  Peter Dragovich, Assistant to the City Manager

Office Phone: 925.671.3085

Fax:  925.798-0636

E-Mail: peter@ci.concord.ca.us

� The majority of these retrofits are direct replacement of inefficient equipment with more efficient equipment and require minimal or no design work.
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