U.S. DEPARTMENT OF Energy Efﬁciency &

Geothermal Technologies Program 2010 Peer Review ENERGY

Renewable Energy

Krishna Amancherla

DEC SW 40t Street
Thermal Energy Plant

May19, 2010

Greg Kronaizl

Ground Source Heat Pumps Demonstration Projects

This presentation does not contain any proprietary
confidential, or otherwise restricted information.




Project Overview 2T B

Renewable Energy

Geothermal Heat Pump Central Plant

— 667 Boreholes at 300 ft depth

— 25 nominal 70 ton of water-to-water heat pumps
(1050 tons firm capacity)

Serving County Adult Detention Facility
— 779 Beds

— 270,000 Square Feet

— Critical Load

— Secured Facility

Domestic Hot Water Pre-Heat System
Emergency Power System
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Budget ENERGY | renewable Energy

Total Project Cost $20,132,824
Project Management, FY09 Funding . $1s225,224

Engineering Design, $846,450.00 FY10 Funding = $16,591,659
$1,426,000.00

Miscellaneous,
$150,000.00 Geothermal Loop Field,

Switchgear Pre- $2,793,000.00

Purchase, $950,000.00
Control System,

Contingencies
$732,991.00

Generator Pre-purchase,
$1,658,700.00

$200,000.00
UG Fuel Storage, Site Grading,
$430,000.00 $160,384.70
UG Distribution Piping,
$567,000.00 Heatpump Pre-purchase,
$1,085,850.00
Building Construction,
Emergency $9,132,450.00 DOE Stimulus
Power System Funding
$6,102,683 $5,000,000
30% 36%
DEC Funding
Geothermal $9,030,142
System 64%
$14,030,142
70%
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 Barriers
— Environmental Concerns

&
« Wetlands %
9
4
Q

L B B

* Floodplain

— National Environmental
Policy Act Clearance

— Bond Financing

SW 40th Street

- Expansion

u_ﬁlity Bank

Wellfield

« Partners
Future
Expansibn

— Project Management | = g W
District Energy Corp = 4 Bt o
— Project Engineering K " 9
Farris Engineering

— Project Environmental
Lincoln Electric

— Project Customer Count
A/E Firm

Seasonal Wetlands
PEMC Wetland
(2.49 acres)

/(214 acres)
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Relevance/Impact of Research
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Program Goals ENERGY Renewable Energy

Applications Costs
Secured Facility, District Shares
Critical Load

Capital Costs

Market
District
Energy

Performance

Load Diversity
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Relevance/lImpact of Research Energy Efficiency &

Renewable Energy

« Research results that will achieve DOE Program goals
— Demonstration of Reduction in Energy Consumption and Cost

— Data Collection to Support Application of Geothermal
Technologies in District Energy Systems

— Future Added Loads to Show Benefits Available with District
Structure

— Future Expansion to Explore the Versatility of Plant Growth
Options

— Plant Solutions to Possibility of Long Term Temperature
Migration
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Scientific/Technical Approach Energy Efficiency &

Renewable Energy

* Feasibility Study
— Comparison of Mechanical Systems
— Technical Feasibility
— Life Cycle Cost Analysis

* Modeling

— Building Load Modeling

— Hydraulic Modeling
* Design

— Collaboration with Industry Experts
« Data Collection/Recording

— Metering
— Plant Control System
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Scientific/Technical Approach Energy Efficiency &

Renewable Energy

* Go/No-Go Decisions
— County Approval
— Feasibility Study
— Initial Environmental Review
— NEPA Clearance

* Milestones
— Pre-Purchase Equipment Contracts
— Construction Documents Packages
— Bond Issuance
— Loop Field Installation
— Building Construction
— Equipment Delivery
— Thermal Service for Construction Activities
— Final Completion/Commissioning
— Metering/Data Collection
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OUtcomeS and Progress ENERGY | renewabie Energy

* Progress to Date
— Design Substantially Complete
— Bonds Issued for Recipient Financing
— NEPA Clearance Granted
* Expected Outcomes
— Construction of GSHP District Energy Plant
— Energy/Cost Savings of HW, CHW, and DHW service (~8-9%)
— Data Collection to Establish Model for Geothermal District System
« Team Qualifications
— Experience in District Energy and Plant Design
— Experience in Geothermal System Design
— Engineering Involved on All Levels

— Experience in Development and Implementation of Successful District
Energy Business and Financial Model
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————

/]
( \ <,‘:(
DEC Plant [——— > : o
Management PrOJ_eCt Building A/E J
b / Design N
4 ~N p
= County
Environmental Representatives
~ / — \\
/]
Project
Cpnstruction

eere.energy.gov

11 | US DOE Geothermal Program



Project Management/Coordination
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Slizisssis5iia|s8ssi155558/53858823858358|83
|Design Tasks
Schematic Design R e e ]
DD/CD Design A A NN
Building Design fofffffffffffmﬂ
Civil Design R R R R R R A R R R AN W
Loop Field Design e e te et et e e et et et e e !
Underground Utilities Design [ NN
Mechanical Design e S AN NN
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P R PP PP PP AINNNNN
Switchgear Design N D
Emergency Generator Design INDOO Al
Plant Systems Design P o h‘\‘\‘\‘\‘\‘\‘\‘\‘\ﬁ

Controls Design

|Pre-Purchase Equipment

NN Do Zelelalala el

Emergency Generators ﬁxx\k\k\k\\k\k\kvfffffffffffﬁ

Switchgear h\\\\\\\\\\\‘%’ffffffffﬂ

Heat Pumps D\\\‘\‘\‘\\‘\\foffffffffffﬂ
Construction Tasks

Total Project Construction

Civil Construction

R R W W A W A M I A IA,

o288
H’fffff f'ffffffffffffffffffffffffﬂi\\\\\‘Q
Rough Grading h"‘l’fffﬁﬂ
Loop Field Installation R xxx\w///////////ﬁdl
Building Sitework NSNS
Underground Fuel Storage Installation s [N
Underground Utilities Installation NN A
Building Construction NN s /fffff//ffffﬂ
Mechanical Installation

Electrical Installation

A A A AR A A AT A

P fffffffffffffffffffff[
Control System Installation Wfffffffffffffffﬁ
Original Task Schedule |:|
Actual Task Schedule Frry
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Projected Funding Schedule
$25,000,000
$20,000,000 — |
$15,000,000 A HHHHHHHHHHHHHHAT
$10,000,000 A HHHHHAHHHHHHHHHHHHAE
$5,000,000 - HHHHHHHHHHHHHHHHHHAHE
$O T T :I:IDDDDDI-IH T T T T T T T T T T T T T T T T T T T T T
g8833g3322geeeeeeelescooosoorooodd
e T H At 2O eht s L L A S b L L L S
§33358288p328333382832888333582888¢
Budget DOE Cost Share Recipient Cost Share | Total Estimated
Phases $/ % $/ % Costs
Phase | $503,645/ 41% $721,579 1 59% $1,225,224
Phase I $4,458,903 / 27% $12,132,756 / 73% $16,591,659
Phase Il $37,452 | 2% $2,278,487 | 98% $2,315,939
Total Project $5,000,000/ 24.8% $15,132,822/ 75.2% $20,132,822
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Future Directions ENERGY | roncratio trony

Short Term Long Term
 FY10 Plans « Alternative Development Pathways
— |ssue Bonds to Finance — Contingency Plan for Construction
Service

— Pre-Purchased Equi t
re-Furchased Equipmen — Addition of Conventional Equipment

Delivery . to Resolve Temperature Migration
— Underground Ultilities Installed . Reporting to National Geothermal
— Construction Service Data System
 FY11 Plans — Plant Instrumentation
— Plant Building Complete — Plant Control System
— Loop Field Installation Complete — System Optimization Analysis
- Upcoming Key Milestones — Long Term Borefield Conditions

— Start of Construction
— Completion of Design Packages
— Controls System Configuration
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S umma ry Energy Efficiency &

Renewable Energy

« Current Status
— Project is ahead of schedule
— Project is under budget
— Major challenges to date have been resolved

* Future Steps
— Complete Construction

— Data Collection, Reporting to National Geothermal Data System
— System Growth

— District Energy Market Expansion

* Impact to DOE Goals

— Market=Applications=Performance=Cost
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