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Presenter
Presentation Notes
Others from our project who are here and will be helping in responding to questions reviewers may ask:

The two other key members of our PM Team:
Steve Brunner: The Brendle Group
Nathan Howard: Spirae

Project Technical communications and controls lead from Spirae:  
John Price

Additionally representatives from our Steering Team:
Dr. Wade Troxell: Colorado State University
Judy Dorsey: The Brendle Group
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Report Topics:
o Project Relevance

o Approach & Project
Management
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Presenter
Presentation Notes
In the limited time available for this presentation I will cover:

A short Introduction to:
Fort Collins
The FortZED project
Fort Collins RDSI

Report Topics:
For the convenience of the Peer Review process, the presentation then follows the Evaluation format as provided 
Intention is a high level overview to permit time for Q&A as desired



Fort Collins, CO

e Population: 131,000
e 53 square miles
e Median age 29.4 yrs.
e 48.2% 4+ yrs. of college
e Median Income: $68,200
e High Tech employers:
o HP, Intel, LSI, Avago, AMD, Agilent
e Clean Energy employers:
o Woodward, Advanced Energy, Spirae,

Solix ZED
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Presentation Notes
Another anecdotal details:
The combination of urban legend and good-tale- ambassadors claim we have the most or close to the most breweries and restaurants per capita in the US



Fort Collins Electric Utility

Fg?’tdCollins
\-A

@ /ﬂ\,
e 62,000 homes and businesses

e 99+% underground system

e Aggressive energy conservation

e Electric Energy Supply Policy goals:
o reduced energy bills
o delayed investment in new generation
o cleaner air and reduced global warming potential _.;

o continued high reliability and competitive rates ZE*
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Fort Collins RDSI at a Glance

Two feeders that feed downtown
Fort Collins and the CSU campus

Almost 5 MW of load reduction
capability from a variety of asset ——

types
load reduction

conventional generation
renewable energy

Diverse partner organizations
Industrial,
commercial
service sector EORT

LINCOLN

PROSPECT
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RDSI Project Relevance

O

e Targeted Peak(S) Reduction
o Circuit- distribution level resource
o System - G&T level resources

Benefits:
o Modernize electric grid
o Enhanced integration of distributed resources
o System stability and security
o Improved system robustness
o Reduced demand on system and bill savings

FORT

2010 Smart Grid Peer Review
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Targeted to address two critical operational peaks – Circuit and System.
They are different because of the circuits used in this project do not have the same distribution of system load characteristics as the system as a whole.  These circuits are more dominated by Commercial and Industrial type loads, less Residential than is typical for system.
Our intention is to address both.
“Circuit peak is more related to expanding the capacity of distribution equipment; circuits and sub stations to serve loads.  Examples might be adapting the distribution cabability to deal with the added loads of PHEVs.
“System peak” is related to central station generation and transmission capacity of central station generation.  In our case there is a strong economic incentive included in retails rates to control system peak load.  For typical Industrial tariff customers 40% to 50% of their annual electric costs are based on their electric peak demand for these 12 hours per year.

This ties to DOE Office of Electric Delivery & Energy Reliability (OE) goals as:

Modernize Grid:  Allow for and facilitate integration of renewable resources for all level of electric system operation.

Enhance Security, Reliability of infrastructure and recovery:  Enhanced communications, distributed resource monitoring and control; enhanced resource capability.

Address specific and existing problem, interest and needs: 
FortZED goals
Community values of integrated systems, reduced capacity needs and integration of renewable resources
System level peak reductions result in immediate monthly savings on Site partners electric bills



FortZED — Zero Energy District

O

A ZERO ENERGY DISTRICT is one that

creates as much energy locally as it uses.

Energy Peak
# of Consumption | Demand
Class Customers | (KWh) (kW)
Residential 5,903 38,969,441 20,962
Small 1,264 42,216,865
Commercial
FortZED represents 10% GERIN)
- 15% of FCU’s system Commercial 88 54,389,657 6,609
in terms of energy (>50 KW)
consumption, peak Comm/Ind 2 100,482,920 18,059
demand, and number of (>750 KW)
customers. TOTAL 7,257 236,058,883 45,630

2010 Smart Grid Peer Review




Fort Collins RDSI — Project Partners

Projectlead | [T

City of Fort Collins Prime Contractor /"‘\_ Cou'lns

Fort Collins Utilities Utility Company O
City of Fort Collins s[,)t%}a[;iM’ PHEV, and Thermal

New Belgium Brewing Solar PV, DG, and DSM ‘ SRR

Colorado State
University Facilities

DG, DSM, and Thermal Storage

Larimer County Solar PV and DSM InteGrid
Fuel Cell, MicroTurbine, FORT

InteGrid Conventional DG, Wind Sim, SC/SLC Z E*
and others
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PHEV: Plug-in Hybrid Electric Vehicles

Modeling at InteGrid:
Synchronous Condenser for reactive power and voltage stability
Secondary Load Controller for system stability


Fort Collins RDSI — Project Partners

Tech Partner Contribution @

. Smart Grid Platform — DER/Power
SJpllEE Management System Spl rae
s el Ersn Demand Side Management and Colo O
Program Development

Colorado State
University

University
Robust Controls and PHEV R&D ) brendl

Advanced Energy Photovoltaic Inverter ,%_WDODWARD

Power Management and Mixed Fuel
R&D

_ («+ E TN
Switchgear/Power Components and | ¢
Small Generator Switchgear R&D

Woodward Governor

Eaton == A DVANCED

InteGr“ld L\': ENERG S

Ba

Diesel Gensets for added project
VanDyne Super Turbo Power FORT

) Platform for Controls R&D, DER
InteGrid : : :
Integration and Simulation
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http://www.woodward.com/default.cfm�

Fort Collins RDSI — System Overview

1A

RDSI Control Center

I

Utility Control Center
_ BFRemole HMT |

CEVETA"’" 5 KW GDSM ; ULhlE% Fuel 50 KW Fountain 'son:"‘" DSM 500 KW
Solar raup Eor Call Genset J Group 2 Gensat
TITTITIT T I
| I I | - T
o | | prev croup2 | | Genset wasts | || sokw psu | [200kw
P Heat Genset Group 1 Solar
ITITTT T T
T T T T
L ”D"S":f"" 500 KW wa;". 3‘506 L 230 KW 60 KW Thermal
Genset ountain Genset Genset Storage
ITTTT 1
1 1
AIZ;;S“;" 21); LA 500 KW 100 KW
Genset Genset
111X I
1
Op. Ser. 200 kW
Van
DSM Salar Dyne
11T I
. Steam
Transit DSM Plant
1T
281 College
DSM
I
Streats DSM
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Project Management Structure
DOE
+  Primary Project . “w Make authorizations for thelr
| = - Steering Team
. Cnenimracewm ¢ [_Cily of Fort Collins jwa—— I i m—
DOE i — _ = Male aware of changes
DOoE Partner
Accountability Issue
Issues Resolution +  Monitor all acthvites
r_ - - - - - - —_—_.. = —— - - - - — — — - iject - Escalate IEEES 35
Brendle Group City of Fort Collins Spirae | M nesded
« Julie Sieving » Dennis Sumner » Nathan Howard o ment ) - Commmcaton
| + Steve Brunner « Jeff Harrell | eam faciitation
e e o o - - e =gt Weekly S Kaep EXeC.
& & Meeats Regulary & & ' Commitses Infarmed
o S o el ek A e el S o8 SR Sl are Rl
—_— —_— J— —_— —_— —_— _I__ _'__ .I_ —_— _I___ —_— _I_ —_—— _I_lr.-'EE'.E‘QE"lH:E:
2 B g & E Larimer City of Fort csu InteGrid Ea:;;:m
O = a2l 15 E County Collins Facilities B
Acrdanced
. A Tachnical PM Energy
h i N AR I N N Technical p _ WWoomaEm
R&D i [ Eaton | Coordinated
Projects i i A Teehnical FM by Spirae
A ~ A Techmical pa VaAn0DmE
Brendle Group prowvides
quarterty reports and advises
on Demand Side
Management (DXSk)
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R&D generally is independent and stand-alone on a Partner by Partner basis.  These activities include:
V2G research
Waste Heat Electric Generation
PV Simulator
Robust Controls
Environmental & Economic Impacts of RDSI resources
Dual Fuel Application
Blended Fuel Application

Demo is highly interwoven and complex, looking at New Belgium as an example:
Facilities people at NBB have direct responsibilities, internally coordinate with IT, Management , production, etc.
PV system provide by a supplier and integrated with a Partner's Advanced Energy Inverter 
Genset dual fuel elements and easYgen for parallel operation installed and coordinated with Woodward Governor – Partner
Switch gear for electric interconnection by Eaton – Partner
Communications and controls with Spirae – Partner
Demand side management evaluation and support by Brendle Group - Partner

What makes us successful?
First and foremost collaboration and team work



Project Management at Work

O

Barriers, Risk, Mitigation, and General Coping Skills
e Evolving asset mix

e Impacts from economic downturn

o Utility requirements and standards

e Strong project acceptance and support!

FORT

ZED
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Loss of CAT:
Economic downturn forced withdrawal.
New Belgium began reassessing their needs and options – second alternative was selected – new dual fuel generation 
InteGrid Lab found a new Partner – Van Dyne SuperTurbo – 500 kW leverage their costs to upgrade electric service to lab
Continuing exploration with Ice Bear – Ice Storage for HVAC

Downturn:
Except for InteGrid Lab all site partner are strictly operational entities – facilities operations and have been hit hard by economy
Consulting support from Brendle and Spirae has been critical

Interconnection Requirements:
This is a real parallel operation integrated with the local distribution system 
Delivery, quality of service and reliability standards are not flexible for project issues

Strong Market acceptance
Even otherwise good news creates pressure on this project!


Achievements to Date

Highlights @
o Distribution system in demonstration configuration
o Baseline feeder data collection implemented
o Communications and control architecture has been
deployed
o Majority of all assets are in place and operational

o Control strategies have been defined and agreed to by
partners

o Fort Collins RDSI story being shared with community
and beyond

o January 3, 2011 - Project Kick-off with Governor Ritter
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Technology Transfer

O

e Technology provided by Woodward and Eaton have enabled
Integration of existing back up generation resources at
multiple partner sites

e Research at EECL has enabled the inclusion of emerging

technologies like PEVs and Fuel Cells as well as the
evaluation of advanced control strategies

e The core control solution provided by Spirae enables a
diverse array of assets to be leveraged to achieve the project
goals

e The analysis and outreach provided by the Brendle group
will enables the outcomes and lessons learned from the
project to be clearly communicated

2010 Smart Grid Peer Review
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