FI NAL REPORT

Executive Summary

In 1999 the Siyeh Devel opnent Corporation of the Bl ackfeet
Tribe (Siyeh), Town of Browning (TOB), Indian Health
Service (IHS), Blackfeet Indian Housing Authority

(BI'HA), Bergy W ndpower, and d acier Electric Co-Op,
partnered up to install four Bergy wind turbines at the
TOB' s wastewater treatnment facility wherein the electricity
generated by the turbines would be used by the facility.

There have been sone probl ens associated with the project.

They range from personnel issues, technical problens and
equi pnent probl ens.

(bj ecti ves

The objectives of the U S. Departnment of Energy’'s Wnd
Field Verification Project were to conduct research and
devel opnent of renewabl e energy resources. This project was
to require Siyeh, FVP recipient, to performthe foll ow ng
proj ect objectives using small w nd turbines:

1. Purchase, install, and test a small w ng turbine at
the National Renewabl e Energy Laboratory’s (NREL)
Nati onal Wnd Technol ogy Center (NWIC) for safety,
per f ormance, noi se, and durati on.

2. Upon the conpletion of the testing at the NWIC, extend
the testing at a host site | ocation.

Siyeh was also required to create quarterly reports
concerning the performance, activities concerning the
turbines and the environnent, and issues confronted during
the quarterly testing period.

Project Activities

The followng is a chronol ogi cal account of the activities
for this project since its inception:
e COct. - Dec. 1999:
o Project plans devel oped.
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o

Tur bi nes assenbl ed and erected.

Dec. 10'" Inverter #1 came on-line; remaining 3
canme on-line Jan 21, 2000.

Turbines in this quarter experienced wi nd speeds
regularly in excess of 60 nph and on 2 occasi ons
in excess of 100 nph.

Begi nning of the inverter problens; fault out and
generation is halted.

Local electric co-op approves net-netering system
installed on their line.

— Dec. 2000:
| nverter problens continued:
= Retrofit of inverters created functionality
pr obl ens.
= Tenperatures problens.

Per sonnel probl ens:
= Siyeh goes through managenent change.
= Project progress was slowed as a result of
the resignation of the project manager.

Si yeh under suspension and is renoved from
suspension in 4" quarter

Addi tional $22,000 requested and approved for
budget .

Al site work was conpl et ed

Turbines reported to be working properly.

DAQ i nstal | ed.

NREL and Trace technol ogies working to renedy the
problens with the inverters.

MOA between Town and Siyeh approved by DCE.

Data acquisition is slow and in sonme quarters no
data was acqui red.

DAS desi gned and ordered at a cost of $3535.00
Proj ect officer was changed from Doug Hooker to
Li zana Pi erce.

— Dec. 2001

| nverters probl ens continue. Since the inception
of the project the inverters have been

probl emati ¢ and never have they all worked at the
sanme tinme. Trace Technol ogi es have renoved and
repaired sone of themat their facility, did on-
site repairs and have replaced sonme conpletely.



At the end of this year there was still one that
did not work.
o Data being collected and converted by Town

per sonnel .

e Jan - Dec. 2002:

o Inverters continue to have technical problens. At
no tinme this year have there been nore than two
inverters working at the sane tine.

o0 The wind turbines have perforned fl aw essly.

o Data continues to be collected and converted by
Town personnel .

Data Results
e Perfornmnce

As previously stated there were problens with the inverters
and as a result performance was affected and was only
viable during certain periods as a direct result.

Below is a synopsis of the performance of the turbines in
the years |isted.

2/ 24/ 2000- 3/ 23/ 2000: Total Kwh: 514.8 (only one turbine
produci ng power during this time period).

10/ 28/ 2000- 11/ 09/ 2000: Total Kwh: 290.8 (3 turbines worked
during some of the tinme during this period).

The foll ow ng data was conpiled from 10 data collections in
2002 and 7 in 2003. Total days in 2002 are 73 and 60 in

2003.
2002 kWattl_MAX H kWatt2_MAX H kWatt3_MAX H kWatt4_MAX H
Total 252.8068594 13.09291905 267.0605347 271.2403958
Average 244.6691311 0.33848844 156.0605974 299.8248282
Total Hours Average Hours
804.200709 700.8930452
2003 kWattl MAX H kWatt2 MAX H | kWatt3 MAX H kWatt4 MAX H
Total 577.9436188 -2.273284757 | -2.289850019 609.8877171
Average 373.4913792 -0.779428307 | -1.024459727 259.6350247
Total Hours Average Hours
1183.268201 631.3225159
e Safety

Thi s project has shown that since the beginning to the end
the el ement of danger was elim nated because strict safety
procedures were foll owed. Even when the inverters were



essentially burnt as a result of the excess Kw no person
was injured or even threatened to be hurt.

e Noi se

Wt hout having the properly decibel reading equipnent the
operators were unable to take noi se reading. They were
however able to give real world accounts. Taking to the
Town of Browning waste plant operators indicated that the
turbi nes were al nost not noticeable during very | ow w nds
but when the wi nds reached what the perceived as w nds
above 10 nph the noise | evel increased. The sound that they
described was simlar to a helicopter but wthout the sound
of the engine, no thudding, and about 50% as |oud. The
sound fromthe turbines can be heard when w thin

approxi mately 200 yards. Asking residents in a housing

proj ect approximately 500 yards fromthe turbines they say
they don’t even notice or hear turbines.

e Duration
The tinme franme for this project was as witten in the grant
to take 9 nonths for construction and 41 nonths wherein he
proj ect remai ned under the cooperative agreenent.

Lessons Lear ned

Looki ng at the data conpil ed above shows us that in 2002
11. 01 hours of kw produced. In 2003 11.06 hours of kw was
produced based on the data available. Using this data shows
us that the lack of functioning inverters created an
enornous problemfor the project. Wiat could have been is a
guestion that surely needs to be answered in this project.

O her lessons learned during this project are the follow ng:

e Personnel issues can create problens with a project
and nore specifically the time factor. If there is a
change in managenent it would be wise to recover al
data, information and contacts that the nmanagenent
person initially operating the project was in control
of .

e Trace technol ogi es products, the inverters, was not
designed to handle the conditions that they were
subjected to in this project. Hi gher average sustai ned
wi nds produced constant hi gher power fromthe Bergey
turbines and at tinmes appears to have exceeded the
10Kw limt the turbines were designed to produce



t herefore spiking past the capabilities of the
inverters.

e Though Trace made an observation that the placenent of
the inverters within the treatnent facility was the
probl em pl agui ng the inverters because of the high
noi sture content within the building but after renoval
and construction of new buil ding problens still
continued to plague the inverters. Adding other
observations and history within this project an
observation of Trace products would be that either the
spike limts of the inverters are 10kw, were not
tested for |ong sustained conversion of power at or
near the maximumlimts, or the product does not have
the capability of handling a spike out side the limts
of the product.

e Bergy turbines are able to produce nore that the 10Kw
for which they are rated. This fact is known as a
result of a data screen on one of the inverters that
was danmaged and di spl ayed 11Kw power produced.

Concl usi on

Wth properly operating inverters the production of energy
fromthe turbines woul d have been significantly nore and
reduced the overall grid energy consunption by the
treatnment facility far | ess than what anounted to little or
not hi ng.

The turbines performed wi thout any naj or probl ens and
appear to be a reliable alternative energy source
applicable in comrercial and non-commerci al applications.

Trace technol ogies inverters maybe the standard choice for
converting power fromBergy turbines in significantly | ower
rated wind areas but for high wind areas such as this one
the inverters failed.

If these units are to be considered viable products for
areas of high winds then one of three things nust take

pl ace. Either the inverters by Trace need to be enlarged in
capacity handling, another brand of inverter needs to be
used, or alimter needs to be placed on the turbines to
prevent them from exceeded their design paraneters.

Finally, without the daily observations from*®“scientist” or
“engi neer” types to conduct any other observations or tests
beyond the capabilities of the personnel conducting the



observations on this project the only real test results lie
within the data that was accurmul ated with the data
retriever and delivered in the quarterly reports to the
Departnent of Energy.



