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Project Organization

$ Dado Hernandez - Project Manager

¢ Frank Pizzimenti - Project Engineer

¢ Ted Lam — Maintenance Superintendent

$ Contractor — Marelich Mechanical Co., Inc.
d Capstone Supplier —- CALPWR, Inc.
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Project Plan Vs Actual Dates

Schedule Actual
¢ Planning — 10/2001 ¢ Planning — 10/2001
¢ Design — 5/2002 ¢ Design — 4/2002

& Construction — 11/2002 & Construction — 12/2003
d In-Service — 12/2002 & In-Service — 8/2003

d Air Quality Permit —
1 Year
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Project Scope and Benefits

d Project constructed the following systems:

« 600 KW Microturbine Cogeneration at Admin
Bldg (AB)

« 200 Ton Absorption Chiller at AB

« 120 KW Microturbine Cogeneration at Adeline
Maintenance Center (AMC)

« 30 kW Photovoltaic at AMC

¢ Project Benefits:
« § 900K Rebate from PUC/PG&E
« § 2M Low-interest loan at 3% from CEC

« $ 200K in District's annual net energy cost
sSav | N g S ebmud.com



Project Costs

Actual 100% Hindsight
& Planning - $50K & Planning - $100K
& Design - $200K & Design - $100K

& Const Mgmt - $470K & Const Mgmt - $260K
& Construction - $3.8M & Construction - $3M

Unexpected Costs:

-Aar Permit (Community Outreach)

-Modification of Rate Structure

-Hired Financial Consultant

-Worked with PG&E and CEC on Grants and Loans
-Building Permit Coordination
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Detailed Project Costs - AB Only

Actual: Total = $2,510K

& Design - $125K
d Permit - $30K
d 10-MT - $1,100K
d EMCS - 385K
d Waste Heat - $80K

& Installation, CM - $410K
& Elec. Conn. - $75K

® Gas. Conn. - $55K

& Mobilization - $90K

& Absorp. Chiller = $360K
® Warranty - $100K
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Construction Activities

&® Project Scope at AB:
» 600 kv Capstone Microturbines
« 200 Ton York Absorption Chiller

& Technical Aspects:

« Combined Heat and Power
+ Heating and Cooling
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The Turbines and the Tribune
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Early A.M. Shift
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Power Condmts and Pipes
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Electrical Performance
PG&E Demand Red.

YEAR kKWh Ikwh  $/kWh MonthsfYr {*)
2003 (6 mo.) 811,960 0.110 0.149 2
2004 1,851,417 0.108 J.439 9
2005 1,669,666 0.136 0. 135 10

(*) — Average Demand Reduction = 400 kW
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Electrical Performance (cont’d)

Hours of Operation

« MT Unit 1 =19,000 Compressors

« MT Unit 2 =14,000 » Compressor 1 ="~

« MT Unit 3 = 11,000 « Compressor 2= 11,000
« MT Unit 4 = 7,000 () » Compressor 3 = 8,000
« MT Unit 5 = 8,000 « Compressor 4 = 7,000
« MT Unit 6 = 5,000 () « Compressor 5 = 6,000
« MT Unit 7 = 6,000

« MT Unit 8 = 6,000 ** Replaced 2X

« MT Unit 9 = 7,000

« MT Unit 10 = 6,000
Chiller

* Turbine Replaced + Chiller = 3,300
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Microturbing Packages
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NAB - Prep Microturbines Plant Efficiency

Exhaust
516 kW

Thermal 1026

‘ ! * Hot Vfater
 NAB |
Natural 10 HX J |
Gas i:> Units .. Chiller ;
60 kW
Bl Each |Microturbines - Tes8kw
— 1 Electric Energy . Total Energy
. :
28% s O :

{28%0) electric J 569 KV

38 KW
Compressors PlantEffidency % 74.14%
- ’ 74%
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Thermal Performance

& Thermal Output = 1,026 kW

® Ave H,O Supply Temp = 180° F

d Ave Delta T across HX = 100 F

& CHP Efficiency = 74%

d Cooling System Performance COP = 0.85
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Emission Performance
Ave. of 3 Tests

Parameter

¢ & & ¢ ¢ ¢ v & ¢ ¢

Nitrogen Oxides, NOXx
NOx @ 15% O,

NOx Emission Rate
Carbon Monoxide, CO
CO, @ 15% O,

CO Emission Rate
Total NMOC

VOC Emission Rate
Oxygen, O,

Stack Gas Flow Rate

= 2.01 ppm

= 3.79 ppm

= 0.02 Ib/hr

= 2.39 ppm

= 4.50 ppm

= 0.01 Ib/hr
0.90 ppm
0.002 Ib/hr
1. 71%
1,078 dscfm
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Emission Performance (cont’d)

Emlntlon Factor Annual Emianlan :

Pollutant (b MM et (Eanr) | BAOGMDTAgZer Level (Ibar) | Eecesd 1 Triggery (¥ 1Mo
13 Bndkse 133604 45 4ED3 1.10E+00 | WO

Acetaik yde £11E01 A53EH01 T20E401 | MO

izroleln G.EH2E02 453E-00 THOE00 | VES[Mots 1)
Ban2ons 8.50E-02 POZE0D BFOE-0D | YES[Mots 1)
Fomalde iy £52E02 LEIEOT A30E401 | MO

Hexane 3B2E01 27 1E+01 B30E4O4 | MO

Nepthak i 158E03 550E-D1 270E402 | WO

FaH1 PIEE4 5536402 440E02 | VES (Mot 1)
Berzoidantirac i 134604 452603 LADEDZ | WO

Be KZOEpyTe ke 9. 16E05 651E03 LADEDZ | WO
Berzohmn o thene 612605 LITED3 LADEDZ | WO
Berzoik Mo nthe ke 612605 LITED3 LADEDZ | WO

Chnge ke 150E-04 107E-D2 LADEDZ | HO

Cdbs 1zihan thEce e 134604 452603 LADEDZ | WO
Indenolil, 23-copyTene 134EO4 452603 LADEDZ | WO

Propyke ke O xkde SETEDZ 4.1TE+OD0 S20E401 | MO

Tole ke 152E-01 1.19E+01 A00E44 | MO

Htene £26E02 4 ASE+OD0 SEOEHDL | MO

Hots 1: Baned on BasG@MODcalculaton, Hses annual sminons produced by 10 MTH would nave amacimum Incredged cancerrighof0.2in a
milllon and a ma eimum Incredned chironlc az@ard Indae of 0,02, ﬂ.lll:ﬁp‘tﬂtllﬁ It 1inamilion and 3 chironie azard Inds e of 1.
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Operational Experiences

¢ Capstone Digital Power Controllers (DPC)
fallures due to overheating

& CompAir compressors faillures due to
bronze oll filters

d Capstone Igniters failures
¢ MicoGen Heat Recovery Unit failures
¢ MicoGen Inlet Gas Diverters replacement

$ Energy Management Control System
iImprovement Is needed
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Institutional Experiences

& Air Quality Permit — 1 Year Process, 1000
feet from Schools, RSA performed

¢ Building Permit — Gas connections, Fire
Codes, Noise Ordinances

9 PG&E Permit — Interconnection on a
Network, Reverse Power Relays, etc.

¢ Contractor Support — Transfer of
warranties by equipment suppliers

¢ CEC Loan & PG&E Rebate — Performance
of Energy Study, Economic Analysis,
Agreements.
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Questions?
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