Monhegan Plantation
Power District

Combined Heat and Power/Hybrid Project
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Chris Smith, Operations Manager



Monhegan Island- 12 miles off shore




Monhegan Island Facts

A ~600 acres

A 2/3 In Land Trust

A Year round
population- 69

A Summer
population- ~250

A One room
schoolhouse, K-

cwal , ! 253
BELL 97 i i 0
156 ’ 93 : ) S G y 102 28
’ 65 500 113 P2 &5 C'3"
@ 38 Sunken Duck Rk # GONG 164 \ \ 273
69 Fwor |

89 70
= | 34 87 61 ,92 % ShG 294
% 56 4
Juck Rocks /\—@ 89 44 4/\99 34
Pi
54) |0 lpe@/ ' e 0/ 54 oo -
i0odf s O

79
161

156 |
\69

f70 88 Deadne, o 18 2
Inner Duck Rk g
13 101_c7;_3 82
! &2_5) / r‘{‘ 238
R TR HORN K
Manana | !:’L, 2¢
| 61 (Fe
152 <
f 94 gq‘m Y .
114‘ % 14 = 1[
47 |8 7 148
;GPV\ 133 3 2
nE 200 MG
6 ¥ K 5 139
i = —43 VY o6 211 63 205 165
121 A%
66 153 o3 G 2 M 86

&2 5'2'6;67%11 Rk Ledge

Bia




Two Industry Town
Lobstering and Tourism




Monhegan Plantation Power
Grid Facts

Granted Power To serve 1999
150~ customers

Generate at 480volt/3 Phase
Distribute at 4160volt/3 phase
10K~ feet 5Kv Cable

20 Step Down Transformers To 120/208/240




A Tale of Two Loads

Winter 2017

MonheganPower - Watts, 3-Ph total
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A Tale of Two Loads

Summer 2016

MonheganPower - Watts, 3-Ph total
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Monhegan Plantation Power District

A Original Plant Brought
Online 1999/2000

A 2X 120 Kw & 1X 80 Kw
Kohlers with John Deere
Diesels

A Remote Radiator Cooling
A Custom built

Analog/Proprietary
Switchgear

A Power Station Designed
for Future PV Install



Legacy Issues

A Switchgear
Prone to
Fault
Shutdowns

A Engine
Rebuilds @
<15K
Hours

A Engines
Met Tier A Waste Oil is a continuous
Zero problem.

Emission A High maintenance/rebuild

ards COsts. ‘




Planned Power Plant Upgrades

- 4X Kohler Units With Tier Ill John Deere Engines
Customized Remote Cooling System

Switchgear Built into ECU




WHAT IS A MICRO TURBINE?

Il n | ayman' s t er msgnetimaAunmatni at u
speeds up to 96,000 rpm and generates electricity and
heat.

Highly Reliable
Ultra Low Emissions
Simple/Cost Effective Design

Very Low Maintenance
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Generator
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Recuperator

Housing
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*Courtesy of Vergent Power



MicroturbineTechnology

Simpledesignandarchitecture
Single movingart

Fuelflexibility

Environmentabustainability

Scalableand nodular

Rotor group Is high speed
(Example: 96,000rpm for Capstone
65kW)

Variable speed, variable output
TURBEROTOR GROUP:

*Courtesy of Vergent Power THE SINGLE M



Air Bearing Technology

AThe Capstone microturbine uses air bearing
technology

A Generator shaft is supported by foil bearings
that create no friction ~~

ABenefltS
' No oil
[ Low maintenance
| High reliability
| Clean emissions
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Inverter Based Electronics

Benefits:
STAND ALONE

Auto-
synchronizati
on ¢ no need
for external
switchgear.
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Capstone Microturbine

A Ultra Low Emissions

A Low Maintenance
(6 hours/year average)

A Modular Components
A Built-in Protective Relays

Traditional ICE

A Exhaust Cleanup/Treatment
required

A High Maintenance (Oil, Coolant,
Injectors- 160 scheduled
maintenance periods/ 5 Years.

May require External Equipment



