From: Kevin Best

To: Harland, Eli@Eneray

Subject: Roadmap to Commercialize Microgrids in California

Date: Tuesday, May 24, 2016 4:07:21 PM

Attachments: RealEneray Leprino Lemoore West Proposal for 20MW Turbine & 7MW Export 050216 v1.pptx

Two comments;

1) Microgrids can include gas fired CHP. CHP reduces GHD. The air board acknowledged CHP
cap and trade compliance taxes are not yet offset by central plant reductions. So CHP pays
tax on GHG reductions!

2) Increasing public purpose program costs inside of utility departing load charges has created
an additional 2 cent tax on all IOU micro grids today.

One of our proposed microgrids in California attached....

Kevin

Kevin D. Best

Chief Executive Officer
RealEnergy, LLC

1500 Soscol Ferry Road
Napa, California 94558

C: 707-426-3300
P: 707-944-2400 x109

kbest@realenergy.com
www.realenergy.com
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A Power Purchase & Services Agreement (PPA)

Leprino Foods – Lemoore West 









20MW Siemens SGT 600 Industrial Gas Turbine

7MW Siemens Echogen Zero Carbon Export Power 





5.5% Discount Below Avoided Cost

~$1,305,000 Savings & Royalties Every Year

No Investment



On Site, Secure, Clean, Primary and Standby Electricity

Plant Wide Power Quality Monitoring and Compensation

GHG / NOx / Carbon Reduction





Gas To Energy Plants ~ Primary Onsite Power ~ MicroGrids ~ Carbon Negative
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Leprino – Lemoore West

RealEnergy will build an onsite Cogeneration Plant



Generating 20MW prime power onsite running 24 x 7

1 x 20MW Siemens SGT 600 natural gas industrial turbine

Saving 1MW with plant wide power quality compensation





RealEnergy will build a RealZero Carbon Power Plant for exported power using waste heat



Generating 7MW of zero carbon exported power

1 x 7MW Siemens Echogen Rankine Cycle Engine with sCO2

Generation heat rate 7,950 Btu/kWh, 27 MW, 42.9% efficiency





Next Step – Power Purchase and Services Agreement (PPA)



5.5% discount to avoided electrical rates (~$882,000 savings)

5.5% royalty on exported power (~$273,000 earnings)

Savings in annual maintenance (~$150,000) 









		Turbine Power		20MW

		Power Quality		1

		Plant Aux Use		-1

		Onsite Power 		20MW

		Export to SCE/PGE		7MW

		Total		27MW
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Potential 

Site

Leprino Lemoore West Site Location
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Siemens 20MW SGT600 DLE Industrial Gas Turbine Generator

The Cogeneration Plant





Rolls-Royce Aero Engine Technology



Most efficient, lowest emission turbine in its power range



More than 9,000,000 operating hours



Low emissions
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The RealZero Carbon Power Plant

Siemens/Echogen 7MW EPS100 Heat Recovery Generator

Using waste heat to make zero carbon electricity has high value for export with zero emissions

Leveraging proven Rankine cycle technology with supercritical CO2 as working fluid in a closed loop to get more electricity yield from waste heat



Uses no water, no steam or HRSG



Fully automated, unmanned (no steam or steam operator)



Outperforms steam generation in performance and cost



20-30 minutes to full load



Simple heat transfer – no exhaust bypass, no intermediate fluids, no boiling, direct in-stack waste heat exchanger
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Guidance for the Topic Team:



This is the introduction slide for your topic. It can also be thought of as the executive summary of the presentation. It should aim to succinctly address the questions from the Topic Card as well as provide any introductory information of relevance to management. Above questions are for support and do not need to remain on the slide. 
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Cycle by cycle accurate reactive power compensation in less than 20 milliseconds



Transient-free solid-state capacitors switching



Harmonic filtration



Power quality analyzer





RealPower Monitoring and Correction





Lower power use



Lower maintenance costs



Reduced downtime
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Technology Partner
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Siemens AG is a $102.9 billion company employing 405,000 people throughout 190 countries.

Headquartered in Munich, Germany, the company ranks first in sales among the world’s leading

electronics and electrical equipment companies, sixth as the most admired electrical engineering

company in the world and 40th in revenues. Siemens in the U.S. is a $19.9 billion company that

provides a broad range of products and services to improve the way we live and work.



The sustainable and efficient use of energy poses many challenges for the future. Pioneering strategies and innovative solutions for energy generation pave the way for an intelligent power supply worldwide.  Siemens customers have one thing in common. They all require timely and accurate support to purchase, install and maintain their engines and equipment.

 

Our distributors are backed by the engineering and support of Siemens, and are available globally to provide equipment and support to your operation to provide rapid turnaround on all repair and overhaul services.





4,779 Siemens California Employees

77 Siemens California Locations

$1.7B Siemens California Sales
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Photo Source: http://lystek.com/solutions/projects-case-studies/southgate-omrc/



Guidance for the Topic Team:



This slide captures the Topic maturity. The topic team should identify the level of maturity of the proposed topic and suggest any partners who may be useful in pursuing the ideal course of action. Technology maturity can determine if the project requires additional resources to move forward.  Novel technologies will require pilot testing or regional collaborations to mitigate the associated risk of investment. If any questions cannot be answered please indicate why and the potential ways to gather information. The above questions are for support and do not need to remain on the slide. 
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Power Purchase Agreement for 20MW Continuous Power – 20 Years



RealEnergy pays all build/own/operate costs (including natural gas, standby and departing load fees)



Energy price indexed 5.5% below avoided cost for all electricity and chilled water provided by RealEnergy  (~$882,000 savings/yr.) 



Royalty fees -  5.5% of revenues from exported electricity, voltage support, greenhouse gas offsets, etc.  (~$273,000 royalties/yr.)



Includes plant wide power quality monitoring and compensation



Option to terminate Power Purchase Agreement at any time (price reduced every year)





Cash Purchase or Lease Option – RealEnergy will design/build/transfer on a cost-plus, open book basis with a guaranteed maximum price.



 Power Purchase & Services Agreement Terms
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RealCash Flow  

		Operating Costs - Before												

		Electricity- Utility				$16,383,415		$16,776,617		$17,179,256		$17,591,558		$18,013,755

		Natural Gas- Utility				$4,315,589		$4,419,163		$4,525,223		$4,633,828		$4,745,040

		Annual Maintenance				$150,000		$153,000		$156,060		$159,181		$162,365

		Total				$20,849,004		$21,348,780		$21,860,539		$22,384,568		$22,921,160

		 		 		 		 		 		 		 

		Operating Costs - After												

		Electricity- Utility				 $        794,751 		 $        813,825 		 $        833,357 		 $         853,358 		 $        873,838 

		Natural Gas- Utility				 $     3,862,589 		 $     3,955,291 		 $     4,050,218 		 $       4,147,424 		 $      4,246,962 

		Electricity- PPA-Disc. Off Utility		5.5%		 $   14,731,287 		 $   15,084,838 		 $   15,446,874 		 $     15,817,599 		 $    16,197,221 

		Thermal- PPA- Disc. Off Utility		5.5%										

		Hot Water				 $        428,085 		 $        438,359 		 $        448,879 		 $         459,653 		 $        470,684 

		Royalty for Export Power				 $      (272,739)		 $      (279,284)		 $      (285,987)		 $        (292,851)		 $       (299,879)

		 		 		 		 		 		 		 

		Total				 $   19,543,974 		 $   20,013,029 		 $   20,493,342 		 $     20,985,182 		 $    21,488,827 

		Savings				 $     1,305,030 		 $     1,335,751 		 $     1,367,197 		 $       1,399,385 		 $      1,432,334 

		Cumulative Savings						 $     1,335,751 		 $     2,702,948 		 $       4,102,333 		 $      5,534,667 



		Low Carbon Onsite  Electricity From:		kWh per Year

		20MW Power Generation		160,102,158

		Zero Carbon Electricity From:		

		Power Quality Compensation		7,005,197

		Exported Power from Waste Heat		56,252,109 
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Siemens SGT 600 Mass Energy Balance 
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Siemens / Echogen Process 





Liquid CO2 pumped to supercritical state   

CO2 preheated at recuperator

Recovered waste heat added at waste heat exchanger

High energy CO2 expanded at turbine drives generator

Expanded CO2 is pre-cooled at recuperator

CO2 is condensed to a liquid at condenser.  Coolant fluid is typically air for land-based applications.
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Designed, built, owned and operated more clean onsite gas to energy plants than any independent power producer in the US.



 Executing electric and natural gas grid interconnections

 Natural gas engines, solar PV, microturbines, microgrids

 Highly reliable ‘cleaner than grid’ power located at host customer site 

 Power plant fleet sale to ArcLight/John Hancock Insurance

 All systems installed under Public and Private Partnership (P3) Arrangements

RealExperience                   









Bechtel – San Francisco CA

RealEnergy BioGas/Natural Gas PowerPods





California State Office Civic Center Plaza San Francisco, CA
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RealEnergy P3 Developments



State of California

Public Utilities Commission,

San Francisco

California State Office Building, Oakland, CA



Marriott Hotel 

Walton/SCS Advisors, Fremont, CA



GE/Arden

Beverly Hills, CA 



KOR, Marina Del Rey, CA

Viceroy Hotel

Santa Monica, CA
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RealEnergy P3 Developments





RREEF, Carlsbad, CA



CommonWealth Partners

San Diego, CA



GE/Arden, Long Beach, CA



GE/Arden

Beverly Hills, CA 



Ensemble, Long Beach, CA
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 RealEnergy P3 Developments



Trammell Crow

Torrance, CA

Transwestern

So. California and New Jersey





Bechtel

San Francisco, CA







Tishman Speyer

San Francisco, CA
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Onsite Generation Policy Drivers

California Energy Action Plan on Combined Heat and Power (CHP)

Identifies CHP as a ‘first dispatch’ preferred resource

Supports Public/Private/Utility ownership of CHP

Supports utility feed-in tariffs to support CHP

Funds a Self Generation Incentive Program



California Energy Commission Integrated Energy Policy

Demonstrates CHP can reduce energy use and GHG by capturing waste heat



California Assembly Bill 32 Climate Change Scoping Plan

Set a statewide target of 4,000 MW of installed CHP by 2020

States increased adoption of CHP would remove 6.7 MMT of GHG emissions



California Public Utilities Code 372(a)

It is the policy of the state to encourage and support the development of cogeneration (CHP) as an efficient, environmentally beneficial, competitive energy resource that will enhance the reliability of local generation supply, and promote local business growth



 Federal Executive Order on Energy Efficiency – 40 GW of new CHP by 2020
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We Design, Permit, Supply, Build, Own & Operate Gas to Energy Plants



Designed as envisioned by waste/energy regulatory agencies

Privately financed, for-profit facilities, funding the technology                 

Delivering infrastructure & stable financial returns to pension/insurance funds



Economic Sustainability with P3 (Public and Private Partnerships)



No up front capital/risk requirements w/land lease

Reducing energy costs and greenhouse gas 

Strategic planning through intensive, inclusive team design charrettes



RealSustainability







Sustainability…



Economic

Environmental

Social

Energy

Food

Agriculture

RealEnergy Biogas Design Charrette Napa Valley – Clos Pegase Winery
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Development Team

		Developer and Managing Member		RealEnergy

		Development Manager		n2

		California General Contractor		Industrial Builders

		Environmental Planning and Permitting		By Project

		Civil/Structural/Electrical Engineer		By Project

		Placement Agent Debt		Stern Brothers

		Corporate Counsel 		Delfino Madden O'Malley Coyle & Koewler LLP

		Tax Counsel		Jones Hall

		Placement Agent Counsel		Orrick

		CPA		Pricewaterhouse Coopers

		Trustee		US Bank

		Potential Incentives		PG&E

				California Energy Commission

				IRS
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For More Information

Kevin D. Best

Chief Executive Officer

RealEnergy

1500 Soscol Ferry Road

Napa, California 94558



Phone:	707 944 2400 x109

Cellular:   707 426 3300



kbest@realenergy.com

www.realenergy.com



Bechtel

Headquarters

San Francisco,

California

1000 kW System





BioEnergy Developments ~ Primary Onsite Power ~ Microgrids ~ Carbon Negative
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Wareham Development, Emeryville, CA
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