
























































OPERATIONS AND MAINTENANCE

The wind turbines are to be dispatched and controlled from the SSHS Campus operations
center, which will also be responsible for wind generation maintenance. The contracting
team will take charge of inspection, adjustment, and repair of the turbines (both
scheduled and unscheduled) and establish an operations and maintenance facility in the
area. The maintenance staff will include an office coordinator, a site supervisor, three
permanent technicians for the school site, and one temporary technician. Regular
maintenance is scheduled at six-month intervals. The PSS-GEP operations center
personnel will notify the maintenance staff of any necessary unscheduled repairs. The
necessary maintenance events are described in further detail in the Outages section in this
report. A DOC and NCCR Accredited compliant Certified Alternative Renewable Energy
and Conservation Coordinator is available on island to meet the requirements as set forth
in this proposal.

PROGRAM BUDGET: next two pages
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PSS-GEP

Budget for CNMI-PSS Green Energy Project:

Wind Generation Estimated Actual | | Actual Cost Breakdown
Turbine Unit (6 units) $76,166 $456,996

Transfer Switch $240,000 $240,000 .
Inverter Equipment $210,000 $210,000 3%
Wiring/Cables $325,000 $325,000

Total $1,231,996

Solar Generation Estimated Actual

Solar Panels (160 units) $7,093.75 $1,135,000

Transfer Switch $220,000 $220,000

Inverter Equipment $210,000 $210,000

Wiring/Cables $125,000 $125,000

Solar hallway Retro-fit $415,000 $415,000

Solar External Lighting $120,000 $120,000

Solar Parking structure $280,000 $280,000

Total $2,505,000

Additional Installation  Estimated Actual

Concr.ete fo_o.tings/housing $48,000 $48,000 B Wind Generation
Electrical wiring $80,000 $80,000 O Solar Generation
Steel beam placement $76,000 $76,000 B Additional Installation Costs
Solar Array installation $122,000 $122,000 OMiscellaneous
Total | $326,000 |

Miscellaneous Estimated Actual |

Warranty $0 $0

Permitting $0 $0

Spare parts $20,000 $20,000

Training $25,000 $25,000

Additional Personell $52,000 $52,000

Environmental $17,000 $17,000

Total $114,000

SubTotal Expenses

Continued Next Page

$] 4,176,966
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e Additional Project Budget Consideration for expansion to include five (8)
additional schools in the CNMI. Added to the two (2) primary schools of SSHS
and KES is a total of eight (8) schools. The same project scope of work is
followed and a slight reduction in number of solar panels or wind generation
turbines as calculated in the budget.

e This design is made in the CNMI-PSS Green Energy Project so that it is able to be
broken down or expanded to other schools without the need for significant change
to the scope of work and or the justification for the project.

e The CNMI-PSS Green Energy Project will work in dual capacity with the
Koblerville Elementary school as a direct link to their schools grid and thereby
supplying the needs of both schools.

e The location of the two elementary schools provide equal opportunities for solar
power as they lack wind on site. On the other hand the two secondary schools
have increased wind performance and may be more ideal for wind and solar.

PROJECT BUDGET EXPANSION DATA

SSHS/Koberville Elementary Grid $120,000 $120,000
tied

Garapan Elementary School Solar Only $200,000
Gregorio T Camacho Elementary Solar Only $200,000
Kagman High School Wind/Solar $500,000

Cha Cha Oceanview Junior High Wind/Solar $500,000
Tinian Junior High/HS Solar $200,000

Rota Sinapalo Elementary School Solar $200,000
Rota High School Wind/Solar $200,000

Tinian Elementary School Solar $200,000
SSHS-KES BUDGET $4,176,966

stimated | 96,376,966
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CONCLUSIONS

The PSS-GEP phase | has been a successful demonstration of small-scale wind
development in the CNMI. Since the installation of the PSS-GEP phase | facility, other
ideas for wind farms are being considered using lessons learned from the PSS-GEP. The
experience at Saipan Southern shows that the energy production from a wind facility is
primarily dependent on the actual wind experienced and the performance and reliability
of the turbines. The Skystream 3.7 turbine performed well when it was online because
they produced the expected amount of energy for a given wind speed. However, the
actual wind speeds experienced during the period and the reliability of the turbines were
both higher than expected. The wind speeds were higher most times than expected due to
the incomplete meteorological record used to predict the wind resource, the higher-than-
average wind speeds in this village during plant operation, and the difference in elevation
of the project tower.

Continued evaluation of the projected wind speeds during plant operation can clarify
trends and enhance understanding of the site’s wind resource. As such, it is expected that
the overall wind resource at SSHS main facility will be more favorable during the
lifetime of the facility. Valuable knowledge and information has been gained from the
PSS-GEP that will improve the quality and cost-effectiveness of wind farms being
planned throughout the CNMI. The experience at SSHS has enabled local governmental
agencies, community organizations and individuals, independent developers, and wind
energy consultants to gain experience with small-scale wind development and turbine
technology. The data gathered in this project will be used to educate the public and
decision makers regarding the characteristics of wind energy facilities, investigate the
impacts on the grid of large/small-scale wind energy development, and improve models
to predict energy production of wind plants. These efforts will help to remove barriers to
large-scale wind energy development in the CNMI.

The additional considerations for expansion to other schools in replicating the
infrastructure improvements to SSHS and KES are solid in belief that as all schools
collectively contribute to the CNMI utilities grid the islands power needs will be reduced
and there will be a significant source of renewable energy being used in schools in the
CNMI thus saving the school system and the CNMI government a large amount of
money per annum resulting in the ability for the Public School System and the CNMI
utilities Corp to spend savings on critical improvement needs that otherwise would not be
able to be funded.
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