Northern Power Systems, Inc.
Waitsfield, Vermont USA

Hvbrid Power for Village
Applications

Examples of Medium-Sized Systems:

Joanes, Bracil
Lime Yillage, Alaska
Si. Paul Island, Alaska

Presented Al Villape Power *98
World Bank, Washingtom, 10
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MNortherm Power Systems

* Manufacturer of renewable & hybrid power systems since 1975

= Tebecom & villnge installations in over 30 conniries & on all 7
conlinenls

* Integrated power systems engineeved for specific applications or
sites

= Northern Power components inclade:
(¢ Hyhrid System Contrallers
¢ Monitoring Systems
i Wi Tarbines
O Controlled Envivonment Shelters
O Phatovallaic Arcay Frames & Trackers
0 Rotary DCAC Power Converters
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Hybrid Yillage Power System

ames, Brazil
A0 kKW grid imterconnect; wind/PY, batiery storapge

Suppaort of a weak diesel grid io dellver energy and
stuhilize power gquality during hours of peak demamd

I=lnng of Mornjo is the Amszsn Toscantins delts
Jilsdi
=75 KW

MEEL; CEFEL {Brazilinn remewahle energy
orpamizaiion); CELPA (Liiliy of ike siate of Para)

Commissioned in 1997; being operated by CELPA:
calellite Bink proevides soess to dals




NES Controller Tlanibor
[Hillity Intercennect Swilchpear
228 k¥Wh Babtery Bank

4 Berpey Excel-l Wi Tarkines
18 KW Pholesolaic Array

NIPE &b kWY DCCAC Rodary Comverter
win Engime
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Joanes Brazil - May "898

250 - Sy e
|
200 e |
i !
160 +— e . | | COusEy W
mPY
| | EwWTG
100 +— ] i s
I i |+ Utiity Qut
50 ¥ i - g, =
i
I_._: E. N
0 - . s

Twjee il Syisbain

Applicatinn

Laoation
NEMHI‘HI
Prak Loads

Fumilimg
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Hyhrid Yillage Power System

ST EYWY; Stamid-alone grid; PV dSess], badbeory sborage

Willage electrification; power previoasly nvnllahle onky
from sl imdividial generators

Koadless imterior, approx. 230 air miles from Anchorage
45
Undetermined

Alasha Science & Technilogy Foumdation; Lime Village;
Univ. of Alaskn: Seale of Alaskns

Bnsatzlbed in 199H; wailimg e pemeralion permil; will be
maintained by Mclirath Light & Power; phone link
provides pemsile secess in nperating data




Conlizuration

NP5 Controller/ M omilar

NPS 20 kW DICAC Botary Power Comverber w! Engine
4 kW Pholevelnie Array

1Y KWWh Batleiy Rank

Aundliary I5EW Desl AL Genset

Limse % ilage Bemode MonHdoring s<reen!
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Hyhrid Village Power Sysiem
S, Paul, Alaska

Uypee of Sysiem 500 KW stand-alome; wind'diesel; heat storage

Applicatinn High penctrution wimd/diese] system 1o provide ebectricity
and space hesl Tor village imdusivial Tacility

Location Pribilof Islands im the Bering Sea

Penk Loas 160 kW

Fuansling Tamadgusix Corporation [ THX)

1 b g Equipment shipped Teom NPS e mstallatios is L
1998z to e maokntalmed by TIX; phone link provides
remuobe sccess bo operating data

il E gy § BV EWhs curtent diesel gl cost i 5,320 K¥Wh




NS Sysbem Comtroller hlonitor
Vestas ¥-27 225 KW Wind T urhsne
Iy Volve 1530 KW Dies| Gensets
Hydrs puehec Dump Load Regulator

IS Infegraied Shelteri o el e
NP Heating & Thermal Storag
WIS Symchrennes Condenser
Encurp Engime Centiels

TON 'Wind Classl Sywiam -
Sl Fied e LIS Dhdgram
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