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1 Executive Summary 
HOMER Energy provided a review of the existing electrical sector in the CNMI, a survey of technologies 

that could be considered in the CNMI, and several strategies and recommendations for investing in the 

CNMI energy sector. 

1.1 Strategies for investment 
This report presents three strategies for investing in the Commonwealth of the Northern Marianas 

Islands (CNMI):  

1. Distributed generation (DG) and selling directly to the public & private sector 

2. Independent Power Producer (IPP)selling power under a Power Purchase Agreement (PPA) to 

the Commonwealth Utilities Corporation (CUC) 

3. Acquire CUC 

The first two strategies are feasible in the near-term, scalable, and present the opportunity to build 

experience and relationships within the CNMI.   HOMER Energy recognizes that the first strategy, 

deploying DG for the private sector and public, may not fit into the long-term plans for 4iS-CNMI.  

However, HOMER Energy expects that this would be a cost-effective investment if established with the 

proper client under the proper terms.  The second strategy, developing an IPP, is cost-effective in the 

near term for solar but the opportunities for this may diminish as variable renewables saturate the CUC 

electrical grid.  Wind and geothermal both require additional resource assessment but may also prove 

cost-effective.  The third strategy, acquiring the CUC, is a necessary step for achieving the ultimate vision 

4iS-CNMI laid out in “Mission Saipan”.  There are political uncertainties, particularly the government 

control of the Public Utilities Commission (PUC), which may create challenges.  However, if these 

political hurdles can be overcome, acquiring the CUC could present a compelling business case that 

could provide the foundation for a model of cost-effective deployment of microgrid technologies in 

island nations. 

1.2 Technologies (decreasing near term attractiveness based on data) 
This report presents information on the important considerations for a number of energy supply 

technologies, as well as indicative performance data for these technologies if deployed in the CNMI.  

The primary technologies, in decreasing order of near term attractiveness based on available data are: 

1. Solar PV: currently cost-effective 

2. Wind: requires resource assessment that yields a viable resource >~6m/s 

3. Geothermal: resource assessment is critical 

4. LNG: could be cost-effective, but infrastructure costs create high transition costs and limit 

diversification 

5. Hydrogen: although not cost-effective, there is continuing research that could address the 

current issues. 

Solar PV is currently a cost-effective investment in the CNMI, although HOMER Energy predicts that the 

grid capacity is limited to 20-30MW of PV.  Wind and geothermal both require additional resource 

assessment.  Wind requires that the average wind resource at turbine hub height (50-100m) in potential 

turbine locations be greater than about 6 m/s.  A geothermal resource assessment needs to be 
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completed with substantial government support.  The assessment will determine if a geothermal 

electrical plant could be cost-effective, and which of the geothermal plant technologies should be 

considered.  A sufficiently large and cost-effective resource could provide all of CNMI’s energy needs, 

but this is purely speculative without the assessment. LNG could be close to cost parity with diesel, but 

requires the development of infrastructure that has never been deployed at a small enough scale for 

CNMI.  There is considerable uncertainty associated with the costs of the infrastructure and risk 

associated with being locked into particular supplier. Hydrogen is an even more risky supply option, 

based on current technology. 

1.3 Next steps 
Based on the available data, HOMER Energy recommends five (5) possible next steps for investing in the 

CNMI electrical sector: 

1. Phase 1 

a. Geothermal resource assessment 

b. Wind resource assessment 

c. IPP for solar (10 MW) 

2. Planning for Phase 2 

a. Research on emerging technologies, such as small-scale LNG and hydrogen production 

b. Continue talks with the CUC, legislature and governor’s office for privatization. 

c. DG as fallback option for entering CNMI energy sector 

Phase 1 consists of activities that can be commenced immediately. The US federal government has 

offered to subsidize some of the resource assessment costs.  A resource assessment that yields a viable 

resource will revolutionize the CNMI power supply.  If the resource is adequate to meet 100% of the 

islands’ energy needs, it will crowd out other supply technologies.  For this reason a geothermal 

resource assessment is a critical path item for the CNMI.  If 4iS-CNMI is not well-positioned to perform 

the resource assessment, HOMER Energy recommends either partnering with a company that is 

experienced in geothermal exploration and/or closely monitoring assessment results to determine 

whether to invest in a geothermal plant.  The second step is to perform a wind resource assessment at 

candidate wind turbine sites.  If the measured annual average at hub height is ~6 m/s or higher, wind 

likely provides a cost-effective investment.  Additional performance modeling is recommended for both 

the geothermal and wind based on the measured data.  The 3rd step is to bid for any new solar RFPs.  

The CUC is considering offering a feed-in tariff for any renewable power that can be sold to CUC. 

Depending on the actual feed-in tariff, this could be an attractive investment and opportunity to build a 

stronger relationship with the CUC and the government of the CNMI. Phase 2 consists of activities that 

set the stage for deeper involvement in the CNMI energy sector.  
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2 Background 
This report is the final deliverable for an analysis of energy investment options for the islands of Saipan 

and Tinian, two neighboring islands located in the Commonwealth of the Northern Mariana Islands 

(CNMI). Both islands are currently entirely dependent on diesel fuel to meet their power needs. As a 

result, they pay a high premium for energy services that could potentially be met with alternative and 

less-polluting forms of energy production.  In the near term, these options may include a combination of 

wind turbines, cogeneration, photovoltaic (PV) solar energy, geothermal power, energy storage 

(including batteries or hydrogen), load management, and balance of system technologies to improve the 

power supply.  

This analysis is the first stage of a process to enable Initiative, Intelligence, Innovations, Investments-

CNMI, LLC (4iS-CNMI) to create a business case to upgrade the power system and improve the power 

supply for the islands of Saipan and Tinian. The analyses and results presented here are based on a 

combination of data and the HOMER simulation software. 

The process will require several stages of development. The stages are: 

Stage 1. Prefeasibility analysis and conceptual design 

Stage 2. Development of a business case 

Stage 3. Securing financing& permits 

Stage 4. Procurement, construction, and commissioning 

Stage 5. Operational and maintenance plans 

This report of the existing system characterization and data collection contains relevant background 

information with literature review, data sources, and information necessary to form a preliminary 

design basis. 

3 Methods Used 
This report is the combined result of existing system data collection, stakeholder consultation, modeling 

efforts, site visit, and frequent client outreach.  To develop this report, HOMER Energy: 

1. Collected and organized technical and operational data about the CNMI utility CUC,  

2. Summarized the existing renewable energy projects in the CNMI, 

3. Provided a broad summary of the current political trends that will affect how renewable energy 

can be installed in CNMI, 

4. Collected baseline data about renewable resources on CNMI, with a focus on wind and solar,  

5. Verified data and assumptions, where possible, during site visit in September, 2012, 

6. Engaged with CUC leadership and technical experts, 

7. Established relationships with the business community in CNMI and businesses currently 

planning renewable energy investments in CNMI, 

8. Presented preliminary findings to political leadership in the CNMI, 
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9. Developed models of the existing energy systems in the CNMI, 

10. Modeled the system after the introduction of renewable energy and storage technologies, and  

11. Analyzed, refined, and distilled findings of likely business opportunities for investing in the 

energy sector in CNMI, 

The information in this report was gathered from a wide review of published literature, utility 

operational data, government databases, and relevant newspaper articles from the Saipan Tribune and 

Marianas Variety.  Additional information was gathered from conversations with representatives at 

NREL, the Saipan law firm Pacific Lawyers, the management and procurement teams at the local utility 

CUC, CUC power plant operators, leaders in the CNMI business community, political leadership in the 

CNMI.  A site visit to the CNMIs in September 2012 provided not only data verification and on-the-

ground understanding of the issues, but also provided an opportunity to present a new vision of the 

CNMI energy sector to critical business partners. 

This report relies heavily on an NREL report on renewables in the CNMI (NREL 2011)1 and a list of 

frequently asked questions that CUC developed for potential investors (CUC 2011)2.  Despite being 

several years out of date, both are critical references for understanding the CNMI energy sector.  We 

have included relevant information from these documents, but occasionally have referred to entire 

sections of the report to minimize repetition.  

4 Existing electrical supply system (CUC) 

4.1 Energy tariffs in the CUC 
Commonwealth Utilities Corporation (CUC) has a single electric tariff structure across the CNMI. The 

effective rate to customers ranged between $0.31 and $0.52 per kWh depending on customer type and 

consumption level. It consists of both a non-fuel base rate and a Levelized Energy Adjustment Clause 

(LEAC) that changes frequently based on the cost of fuel. The LEAC was $0.24446 per kWh in June of 

2010, $0.34426 per kWh in June of 2011, and $0.29569 in July 2012.  It typically ranges between $0.25 

and $0.35 per kWh. The residential base rate is graduated, starting at $0.016 for the first 500 kWh per 

month and increasing in blocks to $0.127 per kWh for consumption over 2,000 kWh per month. The 

commercial base rate—as charged to hotels— is$0.086/kWh. The government rate is$0.091/kWh. There 

is a non-conforming rate for all non-conforming loads that is$0.222/kWh. These are summarized in 

Table 1. 

                                                             
1
 Baring-Gould, Hunsberger, Visser, Voss (July 2011). “Commonwealth of the Northern Mariana Islands Initial 

Technical Assessment Report”. National Renewable Energy Laboratory Technical Report NREL/TP-7A40-50906. 

http://www.nrel.gov/docs/fy11osti/50906.pdf . [cited in text as NREL 2011] 
2
 Commonwealth Utilities Corporation (2011). Alternative Energy Development Programs in the 

CNMI.http://gov.mp/wp-content/uploads/2011/05/QUESTIONNAIRE-RENEWABLE-ENERGY5-FAQs.pdf . [cited in 

text as CUC 2011]  
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Table 1: CUC tariffs for the CNMI in July, 2012 

Tariff type LEAC 

($/kWh) 

Base rate 

($/kWh) 

Effective rate 

($/kWh) 

Residential (first 500 kWh) $0.29569 $0.016 $0.31169 

Residential (over 2000 kWh) $0.29569 $0.127 $0.42269 

Commercial $0.29569 $0.086 $0.38169 

Government $0.29569 $0.091 $0.38669 

Non-conforming loads $0.29569 $0.222 $0.51769 

 

4.2 Current energy usage and historical trends 
Both population and energy usage in CNMI have been declining gas a result of the decline of the 

garment industry. The population decreased from 69,221 in 2000 to 53,883 in 2010, a drop of 22.2% 

(Table 2)3. 

Table 2: Population by island in the CNMI
4
 

Island 2000 

Population 

2010 

Population 

Change Percent 

change 

Saipan 62,932 48,220 - 14,172 -22.7% 

Tinian 3,540 3,136 - 404 -11.4% 

Rota 3,283 2,527 - 756 -23.0% 

 

According to (CUC 2011), peak electric loads on Saipan were about 72 MW in 2001, as opposed to 37 

MW in 2012, a decrease of almost 6% annually5.236.0 million kWh were generated on Saipan last year, 

and 25,700 kWh on Tinian. The load factor (average load divided by peak load) is an indicator of the 

variability in demand. Saipan and Tinian have high annual load factors when compared to many 

electrical grids.  However, the load factor is typical for tropical locations with little seasonal variation.  

The load factor for the period from August 2011 to July 2012 in Saipan was 74.2%.  Tinian had a load 

factor of 66.7% in 2011. 

Table 3: Summary of load data for Saipan and Tinian 

Data Saipan (mid-2011 to mid-2012) Tinian (2011) 

Average power 27.0 MW 2.94 MW 

Peak 36.4 MW 4.40 MW 

Minimum load 12.7 MW 0.80 MW 

Load factor 74.2% 66.7% 

Fuel consumption 67,400 kL/yr (17 million US gal/yr) 7,800 kL/yr (0.2 million US gal/yr) 

Average annual production 236,000 MWh/yr 25,700 MWh/yr 

                                                             
3
 US Census, “U.S. Census Bureau Releases 2010 Census Population Counts for the Northern Mariana Islands”, Aug 

24, 2011, http://2010.census.gov/news/releases/operations/cb11-cn178.html 
4
 US Census “Population of the Commonwealth of the Northern Mariana Islands:  2000 and 2010”, accessed July 9, 

2012, http://2010.census.gov/news/xls/cb11cn178_cnmi.xls 
5
 Most utilities plan for an increase of 1-5% per year, rather than a decrease. 
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4.2.1 Typical daily profile 

We found very little seasonality in the load for both Saipan and Tinian, which agrees with previous 

analyses in NREL (2011) and CUC (2011). 

4.2.1.1 Typical daily profile for Saipan 

We based our analysis of the Saipan typical daily load profile on hourly usage data for the period from 

August 2011 to July 2012. There is no hourly data available prior to August 20116.The data does not, 

therefore, include an entire year’s data. However, HOMER Energy created realistic hourly data from 

typical daily profiles that that makes it possible to use this data in the analysis. 

Our data indicates that the overall magnitude of the power has decreased by about 5MW from 

2010from the data in the NREL report (NREL 2011), but the shape (time-of-use) has not changed 

dramatically. The decrease in energy use is likely related to population decline in the CNMI. Therefore, 

analysis will include a sensitivity analysis on annual energy consumption based on the typical daily load 

profiles. 

The typical daily profile for Saipan has two daily peaks - one during the middle of the workday, and 

another in the evening from 8PM to 9PM.The minimum system load typically occurs between 05:00 and 

08:00. The typical daily profile also varies by weekend and weekday (Figure 1). 

 

Figure 1: Saipan average daily hourly load for weekend and weekday from August 2011 to July 2012
7
 

                                                             
6
Personal communication with Edwin Gilboy, Saipan Power Plant 1/2 operator on July 5, 2012. 

7
 Data provided by Edwin Gilboy, Saipan Power Plant 1/2 operator on July 5, 2012. 
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4.2.1.2 Typical daily profile for Tinian 

The Tinian 2011 load is typically between approximately 2.4 MW and 3.4 MW.As noted for Saipan, the 

weekend and weekdays also differ on Tinian (Figure 2).  The typical daily profile has a high point 

between 12:00 and 16:00, with a low in the afternoon between 16:00 and 18:00.  

 

Figure 2: Average daily load profile for weekend and weekday for Tinian 

4.2.2 Energy end use 

Characterizing the end uses of electricity is important for understanding load prioritization and potential 

for demand management; however ,there is currently only limited information available on end use 

from CUC.CUC categorizes electricity sales by three major categories – government, residential, and 

commercial/industrial (Figure 3). 
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Figure 3: 2010 energy consumption breakdown by sector for CNMI. (Data from NREL 2011) 

Pages 10 – 14 of (NREL 2011) provide a detailed overview of the large government, residential, 

commercial and industrial loads on Saipan. 

Tinian is much simpler; 50% of the end users for Tinian were two large customers – the Tinian Dynasty 

Hotel & Casino and the U.S. Government International Broadcasting Bureau (IBB) facility. At typical 2010 

occupancy rates of 30% to 40%, the hotel had a demand of about 0.8 -1.5 MW increasing to 1.5 MW at 

peak occupancy, and the IBB uses between 1.2 MW and 1.5 MW. Other significant, but much smaller, 

local loads include the school and airport. 

4.2.3 Existing diesel consumption and equipment 

CUC is currently using 22-24 million gallons of diesel fuel per year (83-91 million L/yr.).8.At a fuel price of 

$4.50/gal ($1.20/L), this represents between $100 million/yr. and $110 million/yr. This represents about 

half of CNMI’s total export revenue and 15% of their GDP. 

In addition to fuel costs, there are also O&M costs.  (CUC 2011) estimates that the diesel genset 

operational costs are $0.025-$0.03/kWh for CUC plants and $0.05/kWh for IPP plants, excluding fuel and 

lube oil costs. 

There are currently 19 diesel gensets maintained and operated by the CUC on Saipan, at 3 different 

power plants around the island. Three (3) of the diesel gensets are currently out of service requiring 

repair. The ages of these units range from 7 to 40 years. All of the power plants (PP1, PP2, and PP4) are 

currently operated by CUC. Power Plant 4 (PP4) was under an operation contract with a third party for 

several years, but it was placed back under CUC control on July 1, 2012. 

                                                             
8
 CNMI Division of Energy, "Alternative Energy Development Programs in the CNMI: Frequently Asked Questions” 

on May 10th, 2011 (http://gov.mp/wp-content/uploads/2011/05/QUESTIONNAIRE-RENEWABLE-ENERGY5-

FAQs.pdf). 
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Tinian is currently operated by Chicago-based Telesource, a subsidiary of the Pernix Group9. The 

timeline for transferring operations to CUC is unknown, although the existing operation and 

maintenance contract will expire in 202010. 

NREL reports that, “The Telesource diesel plant is located close to the coast at an elevation of about 25 

feet. Distribution is through four 13.4 kV feeders; three to different parts of the community and one 

dedicated to the IBB facility. As described, the diesel plant is rated at 20 MW installed capacity, although 

the load is below 5 MW. The large step size of the current diesel engines means that any energy savings 

will have somewhat limited impact since a single generator will continue to power the load.” (NREL 

2011) 

4.2.4 Existing distributed renewable power 

There are a number of small renewable projects installed on Saipan, although the total number is 

currently not available. A selection of the existing commercial projects interconnected with the CUC grid 

is listed in Table 4. 

Table 4: A selection of commercial renewable energy systems currently operating in the CNMI (from NREL 2011) 

Location  Technology  Power Output  Year Installed  

Saipan Southern 

High School  

Solar PV, small 

wind  

2.0 kW PV, 2.4 kW 

wind  

2009  

American Memorial 

Park  

Solar PV  54 kW  2010  

CNMI DPW Energy 

Division Office 

Building  

Solar PV, small 

wind  

2.5 kW PV, 2.4 kW 

wind  

2010  

There are other renewable commercial and net metered projects planned on Saipan, including 74.2 kW 

of PV and 144 kW of wind total at Saipan public schools – this includes the already installed system at 

Saipan Southern High School listed in Table 4.11The NREL report also describes a 211 kW PPA near As 

Matius, Saipan that will sell the electricity to CUC through a power purchase agreement and a 460 kW 

net-metered PV system at the Marianas Business Plaza. 

4.3 Transmission and distribution (T&D) 
It is likely that T&D upgrades will be necessary for large centralized renewable power systems to 

connect to the CUC system12.   Smaller decentralized power systems may not need the same level of 

                                                             
9
Pernix Group, http://www.pernixgroup.com/project-tinian-power-plant.asp 

10
Todeno, J, “Consultants: Telesource change order bad for CUC, consumers”, Marianas Variety, November 16 

2011. 
11

Pacific-Green Integrated Technology Inc. (PITI),“Saipan PSS Green Energy Project ( Solar and Wind Energy)”, 

http://www.pacific-greentech.com/our-projects.html 
12

 CNMI Division of Energy, "Alternative Energy Development Programs in the CNMI: Frequently Asked Questions” 

on May 10th, 2011 (http://gov.mp/wp-content/uploads/2011/05/QUESTIONNAIRE-RENEWABLE-ENERGY5-

FAQs.pdf). 
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T&D enhancement.  The costs of necessary T&D upgrades will be highly site-dependent on the locations 

selected.  

4.4 Model of the existing CUC system 

The existing system was modeled using the load and existing system performance data HOMER Energy 

has collected from CUC.  This data is attached in Appendices A and B. 

The load data for Saipan and Tinian is summarized in Table 5.  The load factor13 for the two islands 

indicates that there is little variation in load.  Based on HOMER Energy experience, these are reasonable 

values for an island grid.   From this data, HOMER Energy developed a representative load profile for use 

in the models. 

Table 5: Summary of load data for Saipan and Tinian 

Data Saipan (mid-2011 to mid-2012) Tinian (2011) 

Average power 27.0 MW 2.94 MW 

Peak 36.4 MW 4.40 MW 

Minimum load 12.7 MW 0.80 MW 

Load factor 74.2% 66.7% 

Fuel consumption 67,400 kL/yr (17 million US gal/yr) 7,800 kL/yr (0.2 million US gal/yr) 

Average annual production 236,000 MWh/yr 25,700 MWh/yr 

On Saipan, CUC has 15 active diesel generators.  The generators at Power Plant 2 and Power Plant 4 are 

used intermittently.  The 7 most active generators are at Power Plant 1.  These are the primary source 

for electricity on the island.  Power Plant 1, therefore, is modeled as the existing generation in the 

HOMER model of Saipan.  The model contains 3 (three) 5 MW diesel gensets and 4 (four) 9 MW diesel 

gensets, yielding a total generator capacity of 51 MW. 

The HOMER software uses an optimal dispatch strategy to minimize fuel consumption in the simulation 

of the power system.  It will select the combination of generators that yields the lowest fuel 

consumption while meeting all load requirements.  The baseline model was calibrated to match the 

annual fuel consumption. 

5 New electricity supply options and technologies 
The current electricity supply on CNMI is entirely based on diesel fuel, which provides a strong incentive 

for increasing the amount of renewables on the grid. Firstly, diesel fuel is very expensive, and including a 

portion of the power from renewable energy can reduce overall costs by reducing fuel needs. Secondly, 

diesel gensets are, typically, able to handle more renewables with fewer problems than traditional 

                                                             
13

 Load factor (LF) is defined as the ratio of the average annual power to the peak annual power 
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mainland grid generators (for example coal or nuclear). For these reasons, it makes economic sense to 

consider more aggressive renewable energy targets than in mainland areas of the USA. 

However, without reducing delivered power quality there is a technical ceiling to the amount of 

renewables that can be deployed without adding additional load balancing controls and storage. In 

simple terms, this ceiling will be reached somewhere between 20-30% penetration of renewable energy 

on an energy basis.14 

CUC has been actively pursuing new renewable electricity supply options for a number of years, but 

there are no large-scale renewable supply systems connected to CUC.CUC has stated that they prefer to 

“have private companies/ investors fund and manage the projects fully. CUC in turn will purchase power 

at agreed bulk power rates.”15 

CUC’s preferred renewable technologies are waste gasification, geothermal, wind, and solar.16 If there 

were adequate resources available, gasification and geothermal would provide dispatchable power17. 

However, there are currently limited sources for gasification, and geothermal requires expensive drilling 

tests to determine viability. Wind and solar provide only variable (non-dispatchable) power, but both 

have strong resources in the CNMI.  It is likely that the future energy portfolio will include a mix of these 

technologies. 

5.1 Wind 
(NREL 2011) provides an excellent review of limited data available for the wind resource on Saipan and 

Tinian. They report: 

“There have not been detailed wind assessments on any of the CNMI’s islands in locations that 

would represent free wind speed viable for the assessment of full-scale wind projects. Quality 

wind resource measurements conducted on Guam through an Interagency Agreement between 

the Naval Facilities Engineering Service Center and NREL assessed the wind speed using a 60 m 

tower located on Mount Alifan, elevation 775 ft., which determined a viable wind resource of 

                                                             
14

 Energy penetration, EP, is defined as: 

�� =
Annual	energy	from	variable	renewable	sources

Annual	energy	delivered
 

The actual ceiling will be determined by the peak instantaneous penetration at any given time, and the ability of 

the system (especially the diesel generators) to support the renewable variability.  Occasional peak instantaneous 

events may be managed by curtailing renewable production.  If there is consistently high variable renewable 

penetration, storage and controls are necessary.  Determining the ceiling requires detailed technical analysis.  For 

more information about metrics for penetration levels, see Lilienthal, P. (2007, November). “High penetrations of 

renewable energy for island grids. ”Power Engineering. 
15

 CNMI Division of Energy, "Alternative Energy Development Programs in the CNMI: Frequently Asked Questions” 

on May 10th, 2011 (http://gov.mp/wp-content/uploads/2011/05/QUESTIONNAIRE-RENEWABLE-ENERGY5-

FAQs.pdf). 
16

 CNMI Division of Energy, "Alternative Energy Development Programs in the CNMI: Frequently Asked Questions” 

on May 10th, 2011 (http://gov.mp/wp-content/uploads/2011/05/QUESTIONNAIRE-RENEWABLE-ENERGY5-

FAQs.pdf). 
17

 Dispatchable power is not dependent upon resources that vary in time, and therefore is available for dispatch at 

any time. 
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7.9 m/s. This does indicate that this general region has viable wind resources and although all of 

the potential project sites on any of the other main CNMI islands are at lower elevations, wind 

energy is likely a viable resource for any of the islands. The general wind profile for the region 

indicates prevailing winds from the northeast with typhoon winds from the east. For this reason 

any wind development needs to have generally clear access to the primary wind direction.” 

(NREL 2011) 

The “Wind Energy Resource Atlas” is less optimistic on the CNMI wind resource.”  Ship winds indicate 

power densities of class 5 to class 6 in surrounding waters, although available island data indicate class 2 

and 3 power.”18  At 50 m utility-scale turbine height, a class 3 wind resource will provide between 6.4 

m/s and 7.0 m/s wind speed. 

Despite the published data available, the specific wind resource at specific sites and turbine heights is 

not accurate enough to support a wind power project development without additional site-specific 

assessment.  Wind data must be measured at specific heights based on the potential turbine size. The 

wind resource can vary substantially over relatively short distances.  It also increases substantially as the 

height above ground increases. These variations depend strongly on the surrounding topography. 

Although there are some small turbines installed on Saipan, these turbines are lower than a utility scale 

turbine and are not located in ideal locations. The data from these small turbines is not adequate to 

predict the performance of larger, better-sited turbines. 

5.1.1 Existing wind turbines 

Six (6) 20kW Jacobs wind turbines are being installed at public schools in the CNMI. There are also ten 

(10) Southwest Windpower Skystream 2.4kW turbines being installed.19 

5.1.2 Permitting issues and community acceptance 

There are potential permitting and community acceptance issues with wind, due to potential threats to 

bird species. Federally listed (as threatened, endangered or “of concern) species on Saipan include the 

Nightingale Reed-warbler, the Mariana Swiftlet, and the Mariana fruit bat. Any wind power 

development would need to consider these species. The NREL report suggests that potential impacts will 

be mitigated due to habitat conservation plans that are in place, but siting of any wind towers would 

need to consider and comply with these plans (NREL 2011). 

Any wind farm development, but particularly developments on small islands, requires the acceptance of 

the local community. This should be considered for any potential wind site in CNMI. Particular issues for 

wind farms include visual obstruction, flashing as the turbine spins (“strobe effect”), and noise from the 

spinning blades. 

                                                             
18

“Wind Energy Resource Atlas of the United States: Chapter 3: Regional Summaries”, 

http://rredc.nrel.gov/wind/pubs/atlas/chp3.html. 
19

Pacific-Green Integrated Technology Inc. (PITI),“Saipan PSS Green Energy Project (Solar and Wind Energy)”, 

http://www.pacific-greentech.com/our-projects.html 
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5.1.3 Construction access and transportation issues 

Utility-scale wind turbines have very large components, such as the blades, nacelle, and tower sections.  

They also require very large cranes. The NREL report states that the capacity of the port to handle the 

cargo necessary for wind development is a possible consideration: “An additional complication of wind 

development on Tinian may be the port and heavy lift capabilities on the island, both of which are 

limited. The port facility is large and has good access, but is rather dated; a more detailed assessment 

would need to be undertaken to determine its capability to receive large and heavy cargo.” 

5.1.4 Possible sites for wind on Saipan and Tinian 

Despite recommendations from NREL on specific locations for installing anemometers to measure wind 

data over 2 years ago, CUC and the CNMI have not installed wind measurement equipment.20  CUC has 

no measured wind data at utility-scale wind turbine height available for analysis.  Therefore, wind pilot 

sites are necessary to assess the wind resource available. 

The Saipan topography is complex, which will be challenging for wind development. A mountain range 

runs almost the entire length of the island. Sites will need to be selected very carefully (NREL 2011). 

NREL has identified two potential wind tower sites, as well as two existing towers suitable for wind 

measurement equipment to evaluate the wind resource on Saipan (Figure 4). 

                                                             
20

 Personal communication with Edwin Gilboy, Saipan Power Plant 1/2 operator on July 5, 2012; confirmed with 

Personal Communication with Ian Baring-Gould, July 12, 2012 at the NREL NWTC. 
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Figure 4: NREL recommended potential sites for wind tower locations, as wells two locations with existing towers that could 

be used for wind measurement on Saipan 

NREL (2011) identified two potential wind measurement sites to evaluate the wind resource on Tinian 

(Figure 5). 

“Tinian runs north/south with a clear rocky eastern coast. Two potential sites were identified on Tinian 

based on the assumption that any land on the northern end of the island, land currently leased by the 

U.S. military, would not be available for development.” (NREL 2011). However, the assumption that the 

military will not allow wind turbines to be sited on their property needs to be examined, since the 

Department of Defense has made it a priority to increase the use of renewable power.  Many other 

military bases are looking at siting wind turbines on their property. 
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“  

Figure 5: NREL recommended potential sites for wind measurement on Tinian 

5.1.5 Modeling assumptions and inputs 

The analysis was based around a 1.5 MW GE wind turbine installed on a 58.5 meter tower.  HOMER 

Energy has proprietary information that 1.5 MW GE turbines cost approximately $3,000,000, with an 

annual expected operations and maintenance (O&M) cost of $30,000/yr.  These costs are based on a 

domestic installation with good transportation access.  Costs on Saipan may be higher because of 

additional logistical costs, particularly the need to mobilize a large crane for a relatively small number of 

turbines. 

The lack of measured wind data is the greatest challenge to wind development on Saipan.  Wind speed 

can vary substantially across relatively small geographic distances.  This requires site-specific measured 

data to obtain reliable estimates of the output and financial viability of wind-based electricity 

generation. 
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For this analysis, HOMER Energy used hourly 2009 wind data from Guam, approximately 200 km from 

Saipan21.  The location of the MET tower is shown in Figure 6. 

 

Figure 6: Location of the 58.5 m wind measurement tower on Guam, approximately 200 km from Saipan.  The 2009 data 

from this tower is used for preliminary assessment of wind in the CNMI 

The Guam MET tower at the Cabras-Piti power plant collects wind speed and direction data at 

approximately 8 and 58.5 m (27 and 192 ft.). Additional meteorological measurements (temperature, 

pressure, solar radiation and precipitation) are collected at ground level. The tower width is 0.6m and 

the sensor mounting booms are roughly 2.5m to 3m long, which is less than recommended for wind 

resource assessment data collection. Wind speed data will be impacted by wind flow around the tower. 

The close proximity of large obstructions; buildings, smoke stacks, fuel tanks, and transmission towers 

will further impact the data and increase measurement uncertainty. Given the topographical differences 

and measurement uncertainty, it is unlikely that there will be a strong correlation between data 

collected at the GPA met tower and data collected in other areas of Guam. See Table 6 for a summary of 

data from this tower. 

Table 6: Summary of the 2009 wind data from the wind resource at the Cabras-Piti power plant on Guam 

Parameter Value Units 

Average wind speed 4.98 m/s 

Peak 15-minute wind speed 14.4 m/s 

Minimum 15-minute wind speed 0 m/s 

1 hour autocorrelation 0.891  

Hour of peak wind 13:00 - 14:00  

Weibull K 2.69  

Hourly data from 2008 to 2010 indicates that the average wind speed at this site is about 5 m/s, 

however the location is not well located with respect to the prevailing easterly trade winds.  It is 

                                                             
21

 The met tower is operated by the Guam Power Authority.  The data will include local factors from the 

measurement site and will have a different expected annual power production.  However, it is expected that both 

Guam and Saipan will have similar seasonal effects. 
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expected that an optimally sited wind turbine in the CNMI would have a higher average wind speed.  

Therefore, this data is not appropriate for anything more than a very preliminary estimate, and the data 

must be scaled to yield results likely to match those on Saipan.  See Figure 7 for a probability density 

function graph that shows the likelihood of a particular wind speed as we scale up the average wind to 

simulate a turbine installed in the CNMI. 

 

Figure 7: Probability density function (PDF) graph showing the effect of scaling the Guam data for use on Saipan.  The PDF 

shows the likelihood that a particular wind speed will occur during an hour.  For example, there’s a 9.1% chance that the 

average wind speed at the Guam tower will be 4.5 m/s. 

5.1.6 Pre-feasibility modeling results 

The viability of wind is highly dependent on the wind resource available.  The expected levelized cost of 

wind is summarized in Table 7. 

Table 7: Summary of expected levelized cost of energy for wind at various average annual wind speeds and real interest rates 

LCOE 
Real Interest Rate (ex. Inflation) 

3% 6% 9% 

W
in

d
 

sp
e

e
d

 4 m/s $    0.365 $    0.439 $    0.521 

5 m/s $    0.181 $    0.218 $    0.259 

6 m/s $    0.105 $    0.127 $    0.151 

The wind speed has a substantial impact on whether wind turbines are recommended in the Saipan 

electrical grid.  Figure 8 shows the diesel prices and average annual wind speeds where electricity from 

wind would reduce the cost of electricity in Saipan. 
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Figure 8: Figure showing the range of diesel fuel prices and wind speeds where installing wind turbines would reduce the 

cost of electricity in the Saipan electrical grid (assuming a 6% real interest rate) 

If wind is under consideration for the CNMI, installing one or more wind measurement towers is a high 

priority to verify the results presented here.  If suitable wind resource is found it is likely that wind 

turbines would be a cost-effective addition to the energy mix on Saipan. 

5.1.7 Summary of investments in wind in the CNMI 

HOMER Energy recommends that utility-appropriate wind measurement sites be established in 

promising locations in the CNMI to verify initial models. Lt. Governor Inos offered 4iS-CNMI the use of 

state land to install a meteorological tower for a wind resource assessment with the only requirement 

that 4iS-CNMI would need to share the data that was collected.  This mutually beneficial arrangement 

would create the data necessary to make sound investment decisions in wind for relatively low cost.  

Page 81 of (NREL 2011) includes a generic list of equipment that is suitable for the analysis.  Total cost is 

around US$115,000. 

Preliminary analysis indicates that wind will likely play in CNMI’s future electrical supply.  However, 

HOMER Energy does not recommend installing a wind farm until the wind resource can be fully 

characterized, due to the high risk of investing in wind without high quality data measurements.  After 

suitable measurements are completed – at least a years’ worth – investment in a wind farm should be 

re-evaluated. 
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5.2 Solar photovoltaic (PV) 

5.2.1 Solar resource 

The solar resource on Saipan averages 6 kWh/m2/day (6 peak solar hours each day). It peaks around 

April and May each year at 7.25 kWh/m2/day, and is lowest in December with 5 kWh/m2/day (Figure 9). 

 

Figure 9: Annual solar resource for Saipan
22

,
23

 

5.2.2 Permitting issues and community acceptance 

There are expected to be few or no permitting issues for solar. Community acceptance is always an 

important issue for any power source, but much less challenging for solar technologies due, primarily, to 

the fact that solar farms are stationary and installed close to the ground or on top of other existing 

structures. 

5.2.3 Modeling assumptions and inputs 

When modeling solar power for a PPA, it is important to understand two critical factors: 

1. Solar power is variable (or “intermittent”).The power it produces is dependent on a large 

number of factors, but the most critical is the availability of sunlight. For example, PV may 

actually produce more than its rated power at noon on a sunny day, but will produce no power 

at night.  More importantly for small island power systems, individual clouds can cause rapid 

variations in the output of a single large PV array. 

2. PV produces less power than one would expect based on the nameplate ratings that PV 

manufacturers provide. There are a number of “derating factors” that must be considered when 

planning a PV system. 

                                                             
22

 The Global Horizontal Radiation is the total radiation that strikes a horizontal surface at ground level.  It includes 

both direct and diffuse radiation in a single number. 
23

Based on monthly data from the Surface meteorology and Solar Energy (SSE) dataset, which uses a 1° x 1° grid 

overlaid on the earth to calculate the expected monthly solar resource.  Assuming there are no local shading 

effects, solar radiation does not vary substantially across these distances, so this provides an excellent estimate of 

available solar resource.  The solar resource used here is centered around15°N latitude, 146°E longitude. More 

information about SSE may be found at http://eosweb.larc.nasa.gov/sse/ 
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The HOMER software uses a well-established algorithm to convert the monthly data into realistic day-to-

day and hour-to-hour solar resource values. The HOMER software factors in solar azimuth and time-of-

day variation due to the path the sun takes through the sky, as well as a realistic approximation of the 

effects of clouds on the diffusion of the solar radiation. 

The HOMER software uses a single total derate factor24 that represents the product of the individual 

derate factors summarized below in Table 8. 

Table 8: PV derating factors 

PV derate factors Derate 

factor 

Typical 

range 

Notes 

PV module nameplate DC rating 0.95 0.80-1.05 Engineering judgment; includes 

expected derate that immediately 
follows installation 

Inverter and Transformer 0.97 0.88-0.98 Included in converter 

Panel mismatch 0.98 0.97-0.995 Engineering judgment 

Diodes and connection 0.995 0.99-0.997 Engineering judgment 

DC wiring 0.99 0.97-0.99 Engineering judgment 

AC wiring 0.99 0.98-0.993 Included in converter 

Soiling 0.99 0.30-0.995 Engineering judgment 

System availability 0.99 0.00-0.995 Engineering judgment 

Shading 1 0.00-1.00 Assumed no shading; need to derate 

more if PV array rows must be tightly 
packed 

Sun-tracking 1 0.95-1.00 Fixed tilt; no error due to mis-calibrated 
tracking 

Age 0.97 0.70-1.00 May range from 0.3%-3%/year. 
Assumed 0.30%/year for 20 years; 

value represents average value. There 
will be fewer losses due to age initially, 

and more losses near end of project 

Temperature 0.895 0.85-0.95 Temperature correction at 30°C (Saipan 

average temp) is 10.5% derate 

TOTAL DERATE FROM NAMEPLATE 0.75   

The derate factors presented provide an excellent estimate of expected performance for a typical plant, 

assuming the use of PV arrays from reputable manufacturers. 

However, it is important to note the Age derate factor, because although an average derate factor is 

used here, the PV performance will decrease as the solar plant ages. It is, therefore, important to 

consider this when negotiating power purchase agreements (PPAs), unless additional PV arrays will be 

added as the plant ages. 

The Shading derate factor has important implications for the system design. Under the assumptions 

here, it is assumed that there is sufficient land available to space out the rows of the PV arrays such that 

they do not shade each other (“self-shade”). This is likely a reasonable assumption, since the arrays will 

be installed with a tilt equivalent to the latitude (15°), which helps to reduce the impact from self-

shading. 
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Derate factor (DF) is related to expected losses (EL) by the equation 

DF = 1 – EL 

Therefore, total expected losses in Table 8are expected to be (1 - 0.75) = 25% 
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5.2.4 Pre-feasibility modeling results 

Saipan has an excellent solar resource.  According to data from NASA’s SSE database, the average annual 

solar resource is equal to over 6 kWh/m2/day.  This is also called full sun hours or peak sun hours 

because PV panels are rated at 1000 watts per square meter, which is approximately the radiation at 

noon on a clear day.  The primary consideration for investing in PV is the ability to source and install low 

cost PV equipment.   The expected levelized cost of solar PV is summarized in Table 9. 

Table 9: Summary of expected levelized cost of energy for solar PV at various installed costs and real interest rates 

LCOE 
Real Interest Rate (ex. Inflation) 

3% 6% 9% 
P

V
 C

o
st

/w
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tt
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rt
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r $2.00 $0.0813 $0.105 $0.132 

$3.00 $0.122 $0.158 $0.197 

$4.00 $0.163 $0.211 $0.263 

$5.00 $0.203 $0.263 $0.329 

$6.00 $0.244 $0.316 $0.395 

The cost at which solar PV can be installed has a substantial impact on whether PV is recommended in 

the Saipan electrical grid.  Figure 10 shows the diesel prices and installed PV costs where electricity from 

solar would reduce the cost of electricity in Saipan. 

 

Figure 10: The range of diesel fuel prices and installed PV costs where installing solar PV would reduce the cost of electricity 

in the Saipan electrical grid (assuming a 6% real interest rate).  The graph is true for the first 10-20MW of PV, which have low 

grid integration costs. 
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5.2.5 Summary of investments in solar PV in the CNMI 

The pre-feasibility modeling analysis indicates that solar PV is competitive with diesel generation over a 

large range of diesel fuel prices and installed PV capital costs.  The limit to installed PV capacity will be 

based on the ability of the existing diesel generators to handle the variable output, and requires a 

detailed technical evaluation of the generators. 

HOMER Energy recommends that 4iS-CNMI continue discussions with American Capital Energy, the 

winner of the phase 1 10MW solar RFP (see Section 6.8.1), to develop a partnership.  The relationship 

will help 4iS-CNMI to enter the energy sector and build relationships with important stakeholders. 

There is sufficient solar resource available for solar PV to provide a very large percentage of the energy 

for the CNMI.  However, there are fundamental challenges with daily resource variability that will 

provide an upper limit to how much PV capacity is reasonable.  The upper limit will depend on the other 

resources that are available (geothermal, wind, LNG), as these will all compete with PV. 

Our modeling indicates that the CUC on Saipan will benefit from at least 20MW of PV capacity, which 

will help to reduce electricity costs and insulate the utility from future fuel price fluctuations.  

Unfortunately for the CNMI – but fortunately for 4iS-CNMI – the second 10MW RFP (see Section 6.8.4) 

appears to have stalled.  It is unclear if a new solar RFP will be tendered, or if the pending legislation 

establishing PPAs to purchase renewable electricity at $0.185/kWh (see Section 6.5) will pass in the 

CNMI legislature.  However, HOMER Energy recommends the CNMI install more solar PV capacity. 

5.3 Geothermal on Saipan 
The NREL report provides a comprehensive analysis of the issues for developing the geothermal 

resource potential on Saipan.  Geothermal exploration is very risky and costly. 

It is expected that any geothermal development on Saipan will use binary geothermal plants that are 

capable of handling low temperature geothermal fluids.   A traditional geothermal plant would use dry 

steam extracted directly from the ground, but a binary plant is necessary if temperatures are inadequate 

to produce dry steam directly out of the ground.  In a binary plant, the fluid extracted from the ground is 

kept in a separate loop from the water that is boiled to power the steam turbine.  Energy is exchanged 

between the two fluid loops through a heat exchanger.  This increases both capital costs as well as 

maintenance costs.  A binary plant will typically have levelized costs ranging between $0.20 and $0.75 

per kWh, with large variation based on the flow and temperature of water available. 

The CUC issued an RFP for Geothermal development in 2011.  KUTh was provided the winning 

submission, but progress has since stalled due to contractual disagreements over the award of 

concessions for developing any geothermal resource that may be found. Based on the site visit, it is 

expected that at least one, and possibly two, new RFPs would be issued.  The RFPs are expected first, to 

solicit a firm capable of assessing the geothermal resource available, and then solicit a second firm to 

develop whatever geothermal resource is discovered. 
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5.3.1 Summary of investments in geothermal on Saipan 

Assessing the resource available on Saipan is a high-risk venture that requires very specialized 

equipment and expertise.  If the assessment discovers a viable resource, it would dramatically change 

the energy sector in the CNMI.  Geothermal has the potential to displace the need for most other forms 

of generation, but if, and only if, a suitable resource is available. 

If adequate geothermal resource potential were discovered, it would likely be an excellent investment 

for 4iS-CNMI.  The levelized cost of a binary geothermal plant would likely exceed that of a PV plant on a 

$ per kW basis, but the plant would produce base load power at a high capacity factor that could directly 

displace both the energy and the reliability of the diesel gensets in the existing CUC electrical grid.  From 

a technical and economic point of view, this provides a compelling argument to pay more for power 

from geothermal than the $0.185/kWh proposed in HB 13-307 (see Section 6.5).  There may need to be 

political discussion and lobbying to convince the CNMI government to understand this distinction. 

5.4 Geothermal from other islands 
Neighboring islands to the north are likely to have substantial geothermal potential.  The SMU 

geothermal assessment group, a leading research group for geothermal, conducted a preliminary 

assessment of the geothermal potential on Pagan Island, approximately 400 km to the north.  High level 

conclusions are that there is 50 – 125 MW of possible capacity25 that could be produced for about 

$0.10/kWh26.  Based on the costs offered, HOMER Energy infers that the SMU team has preliminary data 

that dry steam is available directly out of the ground and a traditional geothermal plant would be used. 

However, the NREL report cautions that there are “very challenging transmission issues due to distance 

from Saipan and the great water depth between the islands”.  Comparing the SMU levelized cost 

estimate of $0.10/kWh to the $0.185/kWh PPA RFP under consideration by the CNMI legislature (see 

section 6.5), the cost of transmitting the power over 400 km of ocean would need to be less than 

$0.085/kWh27.  This transmission cost must include the transmission losses, in addition to the costs of 

installing and maintaining the transmission system. 

5.4.1 Summary of investments in geothermal from other islands 

Geothermal from other islands is likely cost prohibitive due to the cost of transmitting the electricity to 

Saipan and Tinian. HOMER Energy is not aware of any commercially available technology to overcome 

this hurdle. 

5.5 Gaseous fuels 
Gaseous fuels are used worldwide to efficiently produce electricity with high reliability.  They can be 

used in the same kind of generation equipment, such as reciprocating engines, with slight modifications.  

                                                             
25

 McCoy-West, et al, “Geothermal Resources in the Pacific Islands: The Potential of Power Generation to Benefit 

Indigenous Communities”, http://www.geothermal-energy.org/pdf/IGAstandard/SGW/2011/mccoy.pdf 
26

 SMU, “Harnessing The Power Of Volcanoes: SMU Geothermal Team To Aid Pacific Islanders”, 

http://smu.edu/smunews/geothermal/about-mariana-project.asp 
27

 If the CUC can be persuaded to purchase power against their $0.30/kWh LEAC on Saipan, the distribution of 

power would have more financial flexibility; it still would need to be delivered for less than $0.20/kWh. 
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For the purposes of this report, we have considered 2 possible options for the CNMI: natural gas and 

hydrogen. 

5.5.1 Natural gas 

Natural gas is an abundant and affordable fuel for producing electricity.  There are three major forms for 

natural gas28: 

1. Natural gas at atmospheric pressure (NGAP): this is the standard for natural gas in the mainland 

US, and is the typical fuel for electrical plants that burn natural gas.  However, NGAP is not 

available natively in Saipan, 

2. Compressed natural gas (CNG): similar to NGAP, CNG is in gaseous form.  However, CNG is about 

250 times denser than NGAP and is transported in high pressure tanks, depending on storage 

pressure and temperature.  Unlike LNG, CNG does not require refrigeration.  It is sometimes 

shipped short distances and is commonly used for transportation in vehicles designed to run on 

CNG, and 

3. Liquefied natural gas (LNG): LNG is natural gas that has been chilled to about -162°C (-260°F) 

and liquefied such that it is about 600 times denser than NGAP (about 2.4 times denser than 

CNG).  LNG is the most appropriate form of natural gas for shipping in large quantities over long 

distances.  The infrastructure cost of liquefaction, cryogenic storage, and regasification has 

traditionally limited LNG to very high volume shipping. 

Natural gas has been widely and cost-effectively used to produce electricity in regions that have pipeline 

connections to gas producing fields.  However, distributing natural gas to islands is difficult, due to its 

low density.  CNG has been used in limited cases to transport small quantities short distances.  Liquefied 

natural gas (LNG) is becoming common for shipping large quantities.  However, the infrastructure and 

energy requirements for compressing the gas into a liquid substantially increase the effective cost and 

lower the efficiency. 

5.5.1.1 Potential demand for natural gas in the CNMI 

Together, Saipan and Tinian have an average annual electrical demand of about 262,000 MWh/yr.  

Assuming that the island has a natural gas plant with an average 10,000 BTU/kWh (33% efficient), the 

annual fuel demand would be about 75,000,000 m3 NGAP (approximately 2,600 million standard cubic 

feet NGAP or 2,600,000 mmBTU/year). 

Based on the CUC demand the delivered price of natural gas at atmospheric pressure would need to be 

about $35/mmBTU (See Figure 11), regardless of delivery method.  

                                                             
28

 For clarity we will use the acronyms NGAP, CNG, and LNG to describe particular forms of natural gas.  The phrase 

“natural gas” will be used only for more general discussion when the form is unimportant. 
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Figure 11: Net present cost (NPC) comparison between existing diesel plants and new generators that can burn natural gas to 

produce electricity.  The values presented here are based on lowest NPC and do not include major risk factors associated 

with new technologies for delivering natural gas to small, remote islands nor soft costs for transitioning the island fuel 

supply. 

In addition to the electrical sector, there is potential for using natural gas for transportation on Saipan 

and Tinian, in the form of compressed natural gas (CNG).  CNG is natural gas, but unlike LNG it remains 

in gaseous form and does not require supplemental refrigeration.  LNG needs to be gasified to be 

converted to CNG.  Existing vehicles that currently run on petroleum products would need to be 

converted to use CNG, which increases the cost barriers to transitioning the transportation fleet to CNG. 

The following sections will discuss how natural gas could be delivered to small, remote islands such as 

Saipan.  It focuses on the LNG supply chain and the CNG supply chain to describe the issues that must be 

considered when determining if the costs are sufficiently low to warrant a transition from diesel to 

natural gas.  

5.5.1.2 The LNG supply chain 

There are 4 main price components of an LNG project:29 

1. Gas production: from the reservoir to the LNG plant, including gas processing and associated 

pipelines (15 to 20 percent of costs for large scale projects), 

                                                             
29

 Energy Information Authority, “The Global Liquefied Natural Gas Market: Status and Outlook,” 

http://www.eia.gov/oiaf/analysispaper/global/lngindustry.html 
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2. LNG plant: gas treating, cryogenic liquefaction, LPG and condensate recovery, LNG loading and 

storage (30 to 45 percent of costs for large scale projects), 

3. LNG shipping (10 to 30 percent of costs for large scale projects), and 

4. LNG Receiving terminal: unloading, storage, regasification and distribution (15 to 25 percent of 

costs for large scale projects). 

The costs and cost breakdowns are different for large, traditional LNG markets such as Japan and small 

LNG markets like the CNMI.  The first two price components combine to affect the international LNG 

markets, and will affect small and large LNG markets similarly.  The last two will have substantially 

different costs when considering large economies or small economies like the CNMI.  While it is clear 

that LNG will play an increasingly larger role in the market for natural gas, the impact on smaller island 

economies will depend on the development of smaller shipping infrastructure appropriate to small-

island scale and smaller storage and regasification facilities in these isolated locations. 

5.5.1.2.1 LNG production and LNG plant 

The spot price of natural gas varies dramatically between markets where LNG is produced and where it 

is consumed. Markets that rely more heavily on LNG have substantially higher prices.  There are 3 major 

natural gas spot market hubs worldwide: the Henry Hub in North America, the National Balancing Point 

(NBP) in the UK, and the Asian markets for Asia.  The Henry Hub does not use LNG, and as a result prices 

in its market are substantially less expensive and more closely aligned to the extraction and gas 

production costs. The NBP and Asian markets both rely more heavily on LNG, and as a result have 

traditionally had more closely related prices.  However, the Fukushima nuclear reactor disaster in March 

2011caused Japan to dramatically increase the importation of LNG, which has driven the Asian spot 

price much higher than the NBP. 

Table 10: Indicative spot prices for the international natural gas market hubs.  The NBP and Asian market are more 

dependent on the price of LNG than the more isolated North America Henry Hub, which uses primarily NGAP 

Market hub Region Indicative 2012 price 

Henry Hub North America $3.50/mmBTU 

National Balancing Point (NBP) Europe $10.00/mmBTU 

Asian market Asia $15.00/mmBTU 

In the short term, the market for LNG in the CNMI is likely to be driven by the Asia spot price for LNG. 

Longer term, substantial growth is expected in natural gas production from the U.S., Middle East, central 

Asia, and Russia, with more moderate growth from Australia and China. All of these markets are 

considering export and liquefaction facilities which will dramatically affect the spot price in the NBP and 

Asian market.   

5.5.1.2.2 LNG shipping 

LNG is approximately 600 times as dense as natural gas at atmospheric pressure.  Therefore, the 

electrical demand of the CNMI corresponds to about 75,000,000 m3NGAP, which is equivalent to about 

125,000 m3 LNG (2,647,000mmBTU).  The industry standard for the capacity of LNG tankers is between 

135,000 and 250,000 m3 LNG.  A ship with 135,000 m3 of LNG will supply 81,000,000 m3NGAP 
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(2,858,000mmBTU) – slightly more natural gas than would be required to meet the annual demand of 

Saipan for electricity. 

It is impractical to store LNG for long periods of time, so shipping for the CNMI requires a smaller 

shipping vessel.  Large-scale LNG terminals unload LNG between 1 and 3 times per week, which for the 

CNMI translates to shipping vessels between 800 and 2400 m3 LNG (17,000 to 51,000mmBTU).  An LNG 

terminal could, potentially, decrease the frequency of unloading to once every 2 or 3 weeks – 

corresponding to a ship with between 4800 and 7200 m3 LNG (100,000 to 150,000 mmBTU).  There are 

very limited numbers of LNG carriers in this size range.  There are about 375 LNG transport ships in 

operation today, with another 81 planned in the next 5 years.  About 70% of these are between 120,000 

and 160,000 m3 LNG (2,541,000 to 3,388,000 mmBTU), whereas only about 3% of the ships are less than 

10,000 m3 LNG (212,000 mmBTU).  See Table 11. 

Table 11: Summary of worldwide LNG shipping capacity 

LNG capacity 

(m3 LNG) 

LNG capacity 

(mmBTU) 

Number of 

LNG ships 

worldwide 

Percent of world 

LNG fleet 

(% of ships) 

0 – 5,000 0 – 106,000 9  2.0% 

5,000 – 10,000 106,000 – 212,000 5 1.1% 

10,000 – 15,000 212,000 – 318,000 2 0.5% 

15,000 – 20,000 318,000 – 423,000 6 1.4% 

20,000 – 120,000 423,000 – 2,541,000 17 3.8% 

120,000 – 160,000 2,541,000 – 3,388,000 309 69.9% 

160,000+ 3,388,000+ 94 21.3% 

Due to high, fixed infrastructure costs, the unit-shipping price for small volumes of LNG is much greater 

than for large volumes.  The CNMI electrical supply would need a ship classified as “very small” (less 

than about 10,000 m3 LNG = 212,000 mmBTU), which would have higher shipping costs than a ship with 

between 120,000 and 160,000m3 LNG capacity (2,541,000to3, 388,000 mmBTU).  This is partially due to 

the limited supply of very small ships, partially due to limited economy of scale. 

Tankers in the very small size range are in the infancy of their development and lack credible cost 

estimates.  However, technological advances in low cost tank design and new approaches to very small 

ship propulsion are in active research and are a promising future technology. 

There are shipping containers suitable for transporting LNG at small enough scale for the CNMI.  

However, with the frequency of deliveries necessary, the CNMI would likely need to either be a stop 

along the path to another LNG destination, or the LNG container would need to be from a location with 

a constant run of shipping vessels to Saipan.  In other words, the shipping costs would need to share 

costs with some other shipping purpose or destination.  

5.5.1.2.3 LNG receiving terminal 

An LNG storage facility at the receiving terminal needs to have, at minimum, 15-20% extra capacity over 

the largest shipment expected.  This extra capacity is known as the “heel”, and is important for 
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unloading and storage logistics.  To unload a ship with 10,000 m3 LNG capacity (212,000 mmBTU), the 

receiving terminal would need to have a storage tank with at least 12,000 m3 LNG capacity (254,000 

mmBTU). 

The LNG receiving terminal is limited in capacity by the impracticality of storing natural gas for long 

periods of time.  If LNG is stored for long, additional equipment is necessary to limit boil-off losses and 

prevent LNG quality degradation. Atypical LNG terminal unloads LNG between 1 and 3 times per week – 

an unloading frequency that represents a reasonable compromise between the need for supply 

flexibility, the “heel” of the LNG storage tank, and keeping the LNG supply fresh.   A detailed design 

analysis for a small island may determine that a somewhat larger storage facility is more appropriate.  

This analysis would compare the trade-off between the cost of shipping and the cost of the storage tank 

at the receiving facility. 

We estimate that the cost per unit of natural gas for just the receiving facility will range between 

$7.50/mmBTU to $14/mmBTU.  A large gasification facility would have costs closer to about $5 or 

$6/mmBTU. The high cost for the CNMI is driven, primarily, by the limited natural gas demand available.  

All of these cost ranges are highly dependent on a number of assumptions including the cost of deep 

water dredging& port upgrade, access to land near the port, and the cost of capital.  See Table 12 for a 

summary of indicative costs for an LNG regasification facility in the CNMI. 

Table 12: Indicative installed and operational costs for an LNG receiving terminal with storage and regasifier for various 

capacities.  The $/mmBTU are based on the expected fuel requirements if the CUC electrical grid switched 100% to NG. 

Annual LNG receiving 

terminal capacity 

Indicative installed 

cost30 

Operating cost Unit cost of LNG receiving 

terminal ($/mmBTU)31 

160,000 m3 LNG capacity US$300 million US$10 million/year $14/mmBTU 

50,000 m3 LNG capacity US $160 million US$7.5 million/year $8.50/mmBTU 

35,000 m3 LNG capacity US $145 million US$7.5 million/year $7.50/mmBTU 

A typical LNG receiving facility is large, with greater than 120,000 m3 LNG storage capacity (2,541,000 

mmBTU).  By contrast, the appropriate size for CNMI is much smaller – about 12,000 m3 LNG capacity 

(254,000 mmBTU).  A large LNG facility on Saipan would have high capital costs and low throughput.  A 

smaller facility would have lower capital costs, but there are no LNG receiving facilities deployed at this 

scale.  HOMER Energy does not, therefore, have any indicative cost data at this scale. 

It is unlikely that the demand for natural gas on Saipan will ever be large enough to make a 

conventional, large-scale LNG terminal cost-effective.  However, there is current research and 

development attempting to lower the cost of small scale LNG infrastructure.  This research, if proven, 

could allow small island nations like the CNMI access to the LNG market. 

                                                             
30

 Includes 15% contingency and escalation costs 
31

 The unit cost is based on the estimated annual demand for Saipan, 75,000,000 m
3
 NGAP/yr (2,600,000 

mmBTU/year).  The demand is fixed, so the cost per mmBTU is higher for a larger facility. 
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5.5.1.2.4 Value chain of LNG versus diesel 

The expected levelized cost of LNG at current CNMI electrical demand is likely between $25/mmBTU 

and $40/mmBTU, depending on the cost of purchasing, shipping, storing, and regasifying.  A more 

detailed analysis of the port facilities in the CNMI, as well as investigation into the availability of very 

small LNG shipping vessel would be required to reduce the uncertainty of this estimate. 

The cost-effectiveness of LNG depends on the price of diesel.  From an energy content perspective, 

diesel at $5/gallon ($1.32/L) costs, equivalently, about $39/mmBTU.  This cannot be compared directly 

to natural gas due to the capital investment required for equipment that can burn natural gas to 

produce electricity.  Including these costs, the delivered cost of natural gas would need to be less than 

about $35/mmBTU for natural gas to be competitive with diesel (see Figure 11).  The cost of LNG would 

need to be even less to compensate for the uncertainty in the cost of LNG infrastructure at small scale, 

risks associated with limited access to shipping fleet options, nor the challenge of others costs 

associated with such a major technological change. 

There are a number of locations in Norway and Australia that have installed LNG on a similar capacity as 

would be needed in Saipan.  However, these have all been near large LNG facilities – indicating that the 

economics are driven by proximity to larger scale LNG facilities.  More investigation is recommended on 

these areas to understand if they are economical, and under what circumstances they are economical. 

The high fixed capital investment required for LNG infrastructure also has the effect of locking Saipan 

into LNG. These costs need to be amortized over the volumes of LNG that they serve.  Any investment in 

alternative energy supplies of energy efficiency has the effect of reducing the quantities of LNG available 

to amortize the fixed investment costs.   LNG would need to provide the majority of energy supply on 

the island to be cost-effective, and would exclude other energy supply options from consideration. 

5.5.1.3 Summary of investments in LNG 

According to the Worldwatch Institute, LNG is currently too large of an infrastructure project for many 

smaller nations.32Although the demand for natural gas could be increased by converting local vehicles to 

CNG, this would involve another large infrastructure project.  Furthermore, the CNMI electrical supply 

has uncertain load growth. The addition of renewables will further reduce the demand for fuels for 

electricity. Switching to LNG for all of the CNMI’s energy needs will prevent energy supply 

diversification.  Despite the flexibility of natural gas generation to integrate with renewable generation 

on an electrical grid, the investment requirement can create financial barriers to adding renewable 

technologies. 

Investment in LNG for CNMI is compelling, but is high risk due to the uncertain cost of LNG shipping, and 

the high cost of LNG receiving, storage and regasification.  There are also important challenges for CNMI 

“locking in” to LNG technologies that would prevent investment or transition to other energy supply 

technologies. However, there is widespread interest in small scale LNG that is promising and driving 

down the required investment.  If natural gas prices remain low, it is likely that small-scale LNG will be a 

cost-effective reality in the coming decades.  There is active research into reducing the cost of small-

                                                             
32

http://blogs.worldwatch.org/revolt/the-role-for-liquefied-natural-gas-in-small-island-states/ 
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scale LNG, and there have been a few systems installed at scale appropriate for CNMI in Norway and 

Australia.  Ultimately, if the combined supply chain of LNG can decrease the cost of providing natural gas 

to below those in Figure 10, LNG could prove a viable investment – although the risk of technology 

“lock-in” must also be considered in the investment decision. 

5.5.1.4 The CNG supply chain 

Similar to LNG, CNG must be compressed for shipping.  However, the gas is not liquefied, which 

substantially reduces the capital investment required for shipping and receiving terminals.  CNG requires 

2.4 times more volume than LNG to supply equal energy –2.4 times more shipping is needed to supply 

equal amounts of fuel. 

The nearest port where natural gas can be purchased today is between 2,500 and 3,500 km away –

Russia or Indonesia.  If we assume that a ship can travel 30 km/hr., at these distances it would take 

between 3.5and 5 days to deliver a shipment of CNG.  Loading and unloading will take about a day each, 

meaning that each round trip takes, at minimum, about a week. 

Although shipping capacities will vary, atypical CNG ship can hold ~50 mmscfm3NGAP (50,000mmBTU).  

This would be enough to supply about 1 week of power for the CUC.  Therefore, it would be necessary 

to purchase, at minimum, 2ships to ensure a constant supply.  An additional vessel would provide 

security and redundancy against supply disruptions, but would increase operating costs 50%.  However, 

a backup supply of diesel fuel could be used, instead, to mitigate this risk. 

If Guam develops LNG, the distance would be substantially reduced – shipping would take about a day.  

However, the underlying fuel cost would increase since the fuel would first need to be converted to LNG 

to deliver to Guam, and then gasified back into CNG before transporting to Saipan. 

The lack of facilities dedicate to supplying CNG will be an additional cost, as is the lack of a receiving 

terminal on Saipan.  The costs of these shipping and receiving terminals, although less than for LNG, will 

remain a major financial component of the cost. 

Currently, there is limited data about the cost of these shipping systems.  However, there is active 

research into CNG transport options.  The major considerations for shipping CNG is the distance of 

shipping routes, the costs of dedicated ships and crew for on-going CNG delivery, the number of 

shipping vessels required to assure reliable CNG supply, and the cost of the shipping and receiving 

terminals.  If these costs, taken together, are less than the costs seen in Figure 11, CNG could be a viable 

option.  CNG has lower capital costs than LNG (although higher operating costs), which reduces the risk 

of and locking out future investments in other sources of energy, such as wind and solar. 

5.5.2 Propane 

Propane could be a viable alternative to natural gas.  It has a similar energy density as natural gas at 

atmospheric, but ships at much lower pressure.  This reduces the need for expensive liquefaction and 

gasification, and lowers the necessary investment to receive fuel.  There is currently a surplus of 

propane available on the market.  We recommend that more research be undertaken to understand the 

issues and costs of propane to replace diesel. 
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5.5.3 Hydrogen 

Hydrogen fuels are typically produced from natural gas through a steam reforming process. They can 

also be produced from renewable energy sources through an electrolysis process that splits water into 

its component chemical elements, hydrogen and oxygen.  It is more properly considered a storage 

medium rather than an energy source.  Electrolysis is currently an expensive and relatively inefficient 

process, although that may change in the future. As shown in Figure 12, a hydrogen system consists of 4 

major system components: an electrolyzer that uses electricity to produce hydrogen, a container for 

storing hydrogen, a hydrogen distribution system, and a fuel cell that converts hydrogen back into 

electricity. 

 

Figure 12: Major components of a hydrogen system 

In a typical electrolyzer, there are about 25% energy losses converting electricity to hydrogen. Similarly, 

a typical hydrogen fuel cell loses about 50% of its energy converting stored hydrogen back into 

electricity. Together, these create a roundtrip efficiency of about 37.5% — about 62.5% of the energy 

used to make hydrogen is lost.  Depending on the cost of the input energy, this can substantially impact 

the economics of hydrogen. 

For stationary electricity applications, hydrogen often competes with traditional storage technologies.  

Electrochemical batteries are typically about twice as efficient at storing and discharging electricity, with 

roundtrip efficiency near 75%. These losses alone make hydrogen an expensive alternative to batteries 

for stationary electricity – for an equivalent input of energy (kWh), a hydrogen system will provide half 

of the electricity. For example, a 10MW PV plant in CNMI will produce approximately 16,000 MWh/yr. If 

10% (1,600MWh/yr) of this is excess electricity to be stored, the lead acid battery could be expected to 

store then return about 1,200 MWh/yr after storage (a value of $240,000/yr at $0.20/kWh, with 

$80,000/yr lost to efficiency losses). A hydrogen electrolyzer would only return about 600 MWH (a value 

of $120,000/yr at $0.20/kWh, with $200,000/yr lost to efficiency losses). 

There are two potential benefits of hydrogen as a storage medium.  It may be practical to store larger 

quantities of hydrogen than is currently practical with electrochemical batteries.  It is also possible that 

electrolyzers and fuel cells will be more durable than batteries.  Active research is underway to improve 

these attributes for both technologies. Hydrogen can also be used as a fuel for transportation when and 

if hydrogen vehicles become commercially available. In the short term, there are no commercially 

available vehicles that can use hydrogen.33 Longer term, hydrogen vehicles will compete with battery 

powered vehicles that are already commercially available. An electric vehicle with 200 mile (320 km) 

                                                             
33

 There are currently no commercially available hydrogen powered vehicles.  Demonstration vehicles, such as the 

Honda FCX Clarity, currently cost several hundred thousand dollars apiece. 
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range will allow approximately 5 trips from the north edge to the south edge of Saipan and back, so the 

electric vehicle’s limited range has less impact on small islands.  

5.5.3.1 Value of hydrogen 

Analyses of the hydrogen economy typically use the unit “gallon gas equivalent” (gge) to describe a unit 

of hydrogen.  Most of these assign 1 kg of hydrogen to be 1gge hydrogen; a kilogram of hydrogen is 

assumed to have about the same value as a gallon of gasoline/petrol.  This is most commonly used to 

determine the price point when hydrogen will become cost effective.  We will use this same convention 

here.  In the CNMI, a gallon of gas costs about $5/gal, which means that hydrogen must cost less than 

$5/kg to be competitive with fossil fuels. 

As with LNG, there is an uptake issue.  Equipment needs to be able to use hydrogen, but there needs to 

be hydrogen to justify purchasing hydrogen end use equipment. 

5.5.3.2 Cost of excess electricity for hydrogen production 

In systems with high penetrations of variable renewables, there will be excess electricity beyond the grid 

demand when the renewables are producing more electricity than the grid demands.  This electricity 

may have an opportunity value.  The opportunity value will be determined by the local demand for 

electricity that is delivered at uncertain times.  For example, it could be used to produce hydrogen, 

stored in batteries, or used in a thermal storage device.  Competition for the electricity from these end 

uses will determine the opportunity value.  Figure 13shows the impact on the final cost of hydrogen as a 

function of the opportunity value of the excess electricity.  Note that this does not include the cost of 

any of the processing equipment such as the electrolyzer and storage tank, or the hydrogen distribution 

costs. 
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Figure 13: The effect of “excess electricity” value on the additional cost of producing hydrogen.  This cost is in addition to the 

cost of processing equipment such as the electrolyzer and storage tank, and the hydrogen distribution costs. 

5.5.3.3 Electrolyzer costs 

There are two major types of commercially available electrolyzers:  

• Potassium Hydroxide (KOH) alkaline electrolyzers: alkaline electrolyzers have been tested for a 

long time and are considered market ready 

• Proton Exchange Membrane (PEM) electrolyzers: this technology is still evolving, and is newer to 

the market. 

From a market point of view, the primary distinction between the technologies is that the alkaline 

electrolyzers have been more widely deployed, particularly at larger megawatt scale sizes.  The PEM 

electrolyzers have more potential, and may soon be the technology of choice. 

A fully installed electrolyzer system will cost approximately $1000/kW with all balance-of-plant.  The 

plant will have an expected life of about 20 years, and most of the maintenance costs are a $300/kW 

stack replacement required about every 7 years. 
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A major driver for the cost of hydrogen from an electrolyzer is the capacity factor34 of the electrolyzer. 

When the hydrogen production relies on excess electricity from variable renewable energy sources the 

capacity factor will be limited by the amount of time that the renewable power system is supplying 

excess power.  Figure 14shows a comparison of the lifecycle electrolyzer cost per kilogram of hydrogen 

produced to the capacity factor of the electrolyzer. 

 

Figure 14: Effect of the capacity factor of the electrolyzer on the cost of a kg of hydrogen
35

 

Based on Figure 14, under current electrolyzer costs, the electrolyzer must have, at minimum, more 

than a 14% capacity factor for the cost of the electrolyzer alone to be less than $5/kg.  In practice, the 

capacity factor must be much greater, since the supply chain of hydrogen also includes the opportunity 

cost for the electricity that feeds that electrolyzer, capital equipment to store the hydrogen, and 

equipment to distribute and sell the hydrogen. 
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A CF of 50% indicates that a piece of equipment only produced 50% of maximum possible for a year. 
35

 $1000/kW installed cost for electrolyzer (including all balance of plant), with a stack replacement costing 30% of 

the capital cost each 7 years.  Assumes a 6% real interest rate over 20 years. 
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The capacity factor will be determined by the installed variable renewable energy capacity and the solar 

or wind resource available.  Based on HOMER modeling of the CUC grid on Saipan, the capacity factor of 

a 100kWelectrolyzer will be less than ~20% if the CUC grid includes 50MW of PV.  If the grid contains 50 

to 60 MW of wind the capacity factor will be less than ~35%.  A larger electrolyzer will have a smaller 

capacity factor. 

5.5.3.4 Summary of investments in hydrogen 

Based on current technology hydrogen is not a commercially attractive energy investment. There is still 

substantial research and development underway for new and innovative hydrogen technologies and 

vehicles. Whether hydrogen becomes an attractive energy storage and distribution medium in the 

future depends on the results of these research and development activities. 

5.5.4 Summary of investments in gaseous fuels 

With current technology, transportation and storage of gaseous fuels is an obstacle to their utilization in 

small island nations such as the CNMI. We recommend monitoring the progress of research and 

development activities related to small-scale LNG infrastructure, CNG transportation options, propane, 

and hydrogen production and storage.  

5.6 Other electricity supply technologies 
There are a number of other less promising technologies for supplying large portions of the CNMI’s 

electrical demand. They have limited or highly site-specific resources. 

5.6.1.1 Biomass, biodiesel, and waste to energy gasification 

NREL (2011) provides a comprehensive analysis of these resources, and concludes that “biomass 

utilization and WTE should make up some component of a wider energy strategy for the CNMI”. Their 

primary benefit is that they are dispatchable. Exploring each of these options would require an 

exploratory investment of between US $25,000 and US$50,000 (NREL 2011). More detailed analyses, 

including a characterization of the biomass and waste input streams would be more expensive. 

5.6.1.2 Micro-hydro 

Preliminary site assessment using Google maps indicates a low likelihood for micro-hydro, an 

assessment which is supported by NREL (2011). 

5.7 Demand management 
Demand management (DM) includes demand response, energy efficiency, load curtailment, and a 

number of other related services. In larger grids, “virtual power plants” based on the bundling of 

controllable loads to assure system reliability is effective, but it is unlikely to be appropriate for the 

smaller CNMI grids. 

DM can be used, primarily, for two important but distinct goals: 

1. Conservation: Reduce energy use to lower overall energy consumption, and 

2. Demand response (DR): this includes a number of programs that seek to manage power demand 

to help ensure system stability.   
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Conservation is critical for reducing overall energy consumption, which can reduce power supply costs.  

DR is important when there are significant costs for mismatch between power supply and demand. 

Energy audits would assess the potential opportunities for conservation. Many municipal utilities have 

established conservation programs under an Integrated Resource Plan (IRP).  IRP’s considers both supply 

and demand options and identify the combination of programs and projects that meet demand at least 

cost. For example, many utilities have provided free low-flow showerheads and efficient compact 

fluorescent light bulbs to households to reduce both energy and water usage based on their IRP 

analyses. 

Although there is currently little need for DR in the CNMI, DR will become more valuable as the share of 

electricity from variable renewable sources increases.  The capability of diesel generators to handle 

large variations in load output and the excess generation capacity in the CUC system enable CUC to 

supply the CNMI with little cost penalty for large swings in power demand.  DR programs should be 

considered when the share of power from wind and PV exceeds the capability of the diesel gensets to 

compensate for their variability on the grid.  DR can help to integrate renewables into the electricity mix 

of the CNMI. 

DR programs can include simple measures such as working with one or more large users who reduce 

power demand when prompted with a phone call.  Smart grid technologies have the potential to enable 

much more powerful automated DR.  The most appropriate solutions will depend on the technical 

sophistication of the system.  

5.7.1 Summary of investments in demand management 

The success of investments in DM is directly related to the structure of the tariff rates, and the policies 

favored by the PUC.  These will determine if DM programs can be included as part of a broader strategy 

to reduce overall rates. 

5.8 Integration services: storage and balance of system management 
If a low penetration of renewable energy is installed on Saipan or Tinian, additional storage may not be 

necessary. If the level of variable renewable penetration is sufficiently high, storage, demand 

management, and balance of system controls will be necessary to maintain system stability. The 

responsibility for these integration services will be determined by the contracts, but the technical issues 

will remain and should be addressed. Without sufficient integration services, the variable renewables 

will need to be occasionally curtailed to maintain system stability. Responsibility and payment for 

curtailment should be considered in any PPA arrangement. 

If CUC were responsible for the costs of curtailment, they would have incentives to install the 

appropriate integration services to manage the integration of variable renewables. However, there are 

legitimate concerns about their technical capacity to manage and operate integration services. The 

provision of integration services is a future business opportunity, but is contingent on the installation of 

new variable renewable supply. 
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5.8.1 Summary of investments in integration services 

Integration services are only necessary once the CUC grid transitions from a grid with low-penetrations 

of variable renewable energy to medium- and high-penetrations of variable renewable energy.  The 

value will depend heavily on the structure of the CUC. 

Integration services require substantial coordination between the renewable and conventional 

generating assets. Specifying this coordination through contractual arrangement may be possible, but 

would entail large transaction costs and complicated negotiations. This argues for an integrated 

ownership and management structure. Large mainland utility systems sometimes rely on markets for 

independent power producers to provide ancillary integration services, but a small island like Saipan 

does not have the economies of scale and scope to maintain that kind of market for ancillary services.  

6 Political considerations 

6.1 Impeachment proceedings 
In 2012, the CNMI House of Representatives is investigated Governor Benigno Fitial on 16 allegations of 

felony, corruption, and neglect of duty.  An impeachment vote was held in late 2012, which fell along 

party lines and did not remove Fitial from office.  The allegations are still widely circulated in the 

newspapers, and related political fallout is expected to continue into 2013. 

Governor Fitial has played a heavy role in the CUC and the Public Utilities Commission, as well as a 

controversial $190 million dollar contract for a new 50MW diesel plant (see Section 6.2).  A change in 

the executive branch could change the energy policy, including the award of existing and future RFPs. 

6.2 PPA for a new $190 million, 50MW diesel plant 
On August 3, 2012, A day before leaving the CNMI as attorney general, Edward T. Buckingham signed off 

on a 25-year power purchase agreement with Saipan Development Corporation, a private company 

granted “exclusive right to develop a diesel-generated electric power plant” on Saipan for a total 

“guaranteed price” of $190 million36.  The PPA is one of the major issues in the impeachment 

proceedings of Governor Fitial. 

It is uncertain if the PPA will be allowed, given the political fallout and allegations of corruption 

surrounding the deal.  However, the deal would substantially change the recommended next steps for 

investing in the energy sector in the CNMI.  The contract would lock Saipan into another 25 years of 

complete dependence on diesel fuel.  The internal planning document appears to be biased against PV.  

It implies that future PV should be nixed unless it is non-intermittent.  Although the intermittent nature 

of PV requires additional controls and backup capacity, the existing generation units can provide the 

backup capacity. PV’s role is to displace fuel consumption, which is the fundamental problem. 

Additional comments on the deal may be found in Appendix D. 
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http://www.saipantribune.com/newsstory.aspx?cat=1&newsID=121163 
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6.3 CUC status 
The CUC is currently under an executive order state of emergency. Gregory Koebel reported in an email 

on July 12, 2012: 

“Abe Malae, CUC's former Executive Director, resigned, at least in part, over disputes with 

Governor Fitial on renewable energy projects… Mr. Malae believed that the Governor was 

pushing too hard to award renewable contracts to certain producers favored by the Governor … 

Governor Fitial, who has declared CUC to be in a ‘State of Emergency’ and thus under the 

control of the Administration, has much leeway in determining which companies get renewable 

energy contracts”37 

This matter is critically important for understanding which renewable energy projects are politically 

feasible, and what is necessary to receive a contract.  

6.4 PSAA Procurement Process for Renewables 
See attached analysis from Pacific Lawyers on Public Laws 16-17 and 17-34(Appendix F). 

6.5 HB 17-307 and $0.0185/kWh levelized renewable cost 
See attached analysis from Pacific Lawyers regarding the proposed House Bill 17- 307 (Appendix F). 

6.6 Renewable portfolio standards (RPS) 
Table 13: RPS guidelines, per CNMI Public Law 15-87.The law includes waivers for non-compliance. 

Date Percentage electricity 

sales from renewables 

Status 

December 31, 2008 10% Unmet 

December 31, 2010 20% Unmet 

December 31, 2012 40% Cannot be met 

December 31, 2014 80% Unlikely to be met 

The CUC is eligible to receive waivers if there “no cost-effective way” to meet the RPS, so the standards 

are effectively guidelines rather than requirements. 

See attached analysis from Pacific Lawyers on Public Laws 15-23 and 15-87 (Appendix F). 

6.7 Governing and regulatory bodies for CNMI energy 
HOMER Energy identified the following as potentially important governing and regulatory bodies that 

need to be consulted prior to development: 

• Energy Division of the Department of Public Works 

• CNMI Energy Task Force 

• Public Utility Commission 

• Commonwealth Utilities Corporation 
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• The Office of the Governor, particularly critical during the current declared State of Emergency  

The list is not comprehensive and should be verified, as should respective legal responsibilities and roles. 

6.7.1 Public utility commission 

The PUC sets rates, which would impact the economics of an acquisition of the CUC38. Additional 

analysis is recommended to quantify the risk. 

6.8 CUC official requests and RFPs 
The CUC has issued 4 recent official requests and RFPs for renewable generation: 1 request for interest 

for the acquisition of the CUC, 2 RFPs for solar generation plants, and 1 RFP for geothermal exploration 

and generation. None of these are currently active, and several are currently under negotiation. The 

relevant dates and information is summarized below. 

6.8.1 CUC-RFP-11-028: Solar photovoltaic generation (Phase 1) 

The CUC sought an independent power produced (IPP) to supply electricity generation from 

commercially proven Solar Photovoltaic Systems (SPS) for the CNMI.CUC was seeking qualified 

developers from which the CUC intends to select one, or more, respondents to negotiate PPAs and 

installed SPS facilities that best fit the CUC’s requirements. 

Pre-proposal conference May 16, 2011 at 10AM 

Last date for inquiries June 14, 2011 at 10AM 

Submittal due date September 29, 2011 at 10AM 

The scope of services included, but was not limited to: 

• securing sites 

• obtaining all permits and approvals from governing agencies 

• providing all labor, services, and equipment necessary to design, procure, install, construct, test, 

commission, monitor, operate, and maintain fully operational SPS Generating Facilities 

Selected IPP(s) were to be responsible for operating and maintaining all facets of the Generating 

Facility(ies) and for generating the required output as described in the RFP. 

American Capital Energy (ACE) was the successful tenderer, although the RFP is not officially closed, 

indicating that the contracts have not been finalized. Both major newspapers in CNMI report that ACE 

has proposed a 10MW solar farm for Saipan, but there is no additional confirmation available. ACE is a 

privately held, American-owned and operated company. According to their website39, they have 

successfully installed over 40 MW of solar. As of June 2012, there were no filings in the Commonwealth 

Registrar of Corporations for entities named “American Capital Energy”, which would be necessary for 

order for ACE to do business in CNMI.40 
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http://www.americancapitalenergy.com/ 
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 Gregory Koebel email 7/12/2012. 
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Conversations with the CUC during the site visit indicate that the project will likely proceed, and that 

ACE is partnered with local entrepreneur Herman Sablan for the project (Appendix C).  

HOMER Energy continues to reach out to ACE to discuss options for partnering with 4iS-CNMI.  We are 

continuing to try to contact Tom Anderson of American Capital Energy.  We had a conversation in late 

July with Walter Borden, their Managing Director for Business Development in the Asia Pacific region. 

Mr. Borden was unaware of their project in Saipan, but looked into it and told us that Tom Anderson, 

the Chief Operations Officer, was in charge of that project.  We exchanged a couple of e-mails with Mr. 

Anderson on August 1 where we made plans to talk the next day.  Despite offering to help us and 

sounding interested in talking with us, we were not able to reach him. We continue to be unsuccessful 

getting through to him since.  (Appendix C). 

6.8.2 CUC-RFP-11-048: Geothermal development on Saipan, CNMI 

The CUC sought a qualified and experienced firm to explore and develop geothermal energy on Saipan 

for the purpose of generation electricity. There are a number of promising geological characteristics that 

indicate that geothermal resources may be used to generate electricity using binary plant technology. 

Pre-proposal conference August 17, 2011 at 10AM 

Last date for inquiries August 22, 2011 at 10AM 

Submittal due date September 6, 2011 at 10AM 

 

Proposers were required submit a development plan including: 

(1) a timeline and milestones for resource assessment, exploration drilling, resource development 

and plant construction, and delivery of electricity to the grid; and 

(2) a pricing schedule for electricity delivered to the grid. 

The successful proposer was required to have demonstrated capability and provide equipment and 

materials necessary to: 

(1) assess geothermal potential and identify targets for exploratory drilling; and 

(2) perform exploration- and production-hole drilling; and 

(3) construct and operate geothermal power plants. 

Australian geothermal firm KUTh Energy was the successful tenderer, although the RFP is not officially 

closed, indicating that the contracts have not been finalized.  KUTh41 has been publicly traded on the 

Australian Securities Exchange since 200742.The stock price was about AU$0.02/share in mid-2012. As of 

2012, they were conducting exploratory activities in Queensland & Tasmania, Australia, as well as 

Vanuatu. It is not clear that they have successfully installed a geothermal power plant yet. 
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http://www.kuthenergy.com/ 
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We understand that negotiations with KUTh Energy involve a dispute over concessions related to 

geothermal exploration.43  This conclusion is supported by data from the site visit (Appendix C).  

However, it is expected that a new RFP will be issued that separates the geothermal assessment 

completely from any power development.  If a viable geothermal resource is uncovered, an additional 

RFP will likely be offered, which could be an investment opportunity for 4iS-CNMI. 

6.8.3 CUC-RFEI-12-011: Requests for expressions of interest for the purchase of 

operation of Public Utilities 

The CUC sought interested firms to present an “Expression of Interest” (EOI) for the privatization and/or 

transfer of CUC Utility Services. EOIs were to include in whole, in part, or in business sector: direct 

purchase, operating contract schemes, and/or utility agency or co-operative formation(s) for the 

Electrical Power Generation Systems, Electrical Transmission and Distribution Systems, and Water and 

Wastewater Utility Services. 

The RFEI was an exploratory project in order to survey market interest in owning and/or operating the 

utility. It was not intended to be a procurement process and CUC does not express nor imply that any 

procurement and/or acquisition process will occur. 

Last date for inquiries December 12, 2011 at 10AM 

Submittal due date December 16, 2011 at 10AM 

 

Public Law 16-17 allows for this for the power generation system at a minimum price of $250 million44. 

To the best of our knowledge the CUC did not receive any bids on response to this solicitation. 

6.8.4 CUC-RFP-12-004: Solar photovoltaic generation (Phase 2) 

The CUC sought an Independent Power Producer (IPP) to supply electricity generation from 

commercially proven Solar Photovoltaic Systems (SPS) for the CNMI.  CUC was seeking qualified 

developers from which the CUC intended to select one or more respondents to negotiate PPAs and 

installed SPS facilities that best fit the CUC’s requirements. 

Pre-proposal conference December 1, 2011 at 10AM 

Last date for inquiries December 9, 2011 at 10AM 

Submittal due date December 16, 2011 at 10AM 

The scope of services included, but was not limited to: 

• securing sites 

• obtaining all permits and approvals from governing agencies 

• providing all labor, services, and equipment necessary to design, procure, install, construct, test, 

commission, monitor, operate, and maintain fully operational SPS Generating Facilities 
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Selected IPP(s) were to be responsible for operating and maintaining all facets of the Generating 

Facility(ies) and for generating the required output as described in the RFP. 

Japan-based Saipan Solar System (SSS) has been reported in the CNMI newspapers as the successful 

tenderer, although the RFP is not officially closed, indicating that the contracts have not been finalized. 

The Phase 2 PV RFP process is not as advanced at the Phase 1 PV RFP process. The2 major newspapers 

in CNMI have reported that, similar to the winning bid in Phase 1, SSS is proposing a 10MW solar farm. 

There is little information available on SSS – the firm does not turn up in a Google search beyond 

winning this RFP. There currently are no filings in the Commonwealth Registrar of Corporations for 

entities named “Saipan Solar Systems”, which would be necessary for order for SSS to do business in 

CNMI.45 

During the site visit it was discovered that CUC does not expect the proposal to proceed (Appendix C).  

However, there is still strong interest in PV and a new RFP may be issued once the CNMI political 

situation stabilizes. 

7 Investments in the CNMI energy sector 

7.1 Using distributed generation (DG) to sell directly to the public 
Although there are many potential clients in the CNMI, hotels are the most likely clients for DG.  They 

are sufficient capital available for investment, and are likely to be willing to pay to provide reliable 

power for their guests’ comfort.  The CNMI has around 50 hotels, ranging in capacity from a few rooms 

up to several hundred rooms.   The 12 largest hotels are on Saipan and have loads ranging from a few 

hundred kW to 1.5 MW. Some of these hotels already use on-site generation instead of purchasing 

power from the CUC.  Regardless of existing on-site generation, the larger hotels may provide an 

opportunity for investment – either through converting their existing system to be a hybrid PV/ 

diesel/storage system or supplying them with a new PV/diesel/storage hybrid system.   

The electrical supply at these hotels and other large energy users could, potentially, provide a less 

politically challenging opportunity to incorporate renewable energy into the CNMI. There is potential 

political risk that encouraging customers to leave CUC could threaten future collaboration with CUC. 

Smaller systems will have less load diversity and aggregation than the entire island of Saipan, but there 

are more commercially available technologies for high renewable systems at this size. 

Although most CUC customers will be interested in reducing and stabilizing their energy costs, some 

hotels may also be interested in purchasing distributed generation to brand themselves for guests 

interested in ecotourism.   Under a DG approach, each hotel customer could select the energy portfolio 

that meets their financial and environmental goals.  Customers located near each other could bundle 

services by building distribution infrastructure. 
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The business model would be based on developing diverse energy supplies for several clients.  

Depending on how contracts are structured, the services offered could also include energy asset 

management and operation.  There would also be a need for a sales and marketing team to promote DG 

energy to potential customers.  The payment could either be structured on receiving a capital payment 

upfront, or could parallel CUC more closely and provide levelized energy costs based on a customer’s 

desired energy portfolio. 

This is likely an economically viable approach to enter the CNMI energy market.  It requires individually 

approaching the major end users on the CUC electrical grid to assess their receptiveness to alternative 

energy supplies. Although this provides a compelling business case, HOMER Energy understands that 

this may not be appropriate in the long-term investment vision 4iS-CNMI has discussed. 

7.2 Independent power producer (IPP) 
Section 6 described a number of request for proposal (RFP) opportunities to set up a power purchase 

agreement (PPA) and become an IPP for the CUC (see Section 6.8).  These investment opportunities 

provide an excellent start for entering the energy sector in the CNMI, as well as building a relationship 

with the CUC.  Unfortunately, the approval process for these RFPs is heavily political, which complicates 

the investment process. 

The islands have been unable to construct a single renewable energy IPP, despite at least 3 years of 

efforts. The geothermal RFP illustrates many of the issues for establishing an IPP in the CNMI.  A 

qualified Australian geothermal firm, KUTh, was selected as the preferred vendor for the geothermal 

RFP that was issued in 2011.  However, the contract finalization process has had a number of hurdles 

that eventually stopped the process.  The political challenges must be overcome to become a vendor or 

IPP for the CUC. 

However, the political situation is not entirely bleak.  The introduction of house bill HB 17-307 in the 

CNMI legislature to streamline the process of approving renewable energy projects (see Section 6.5), 

demonstrates that there is widespread knowledge of this fact in the CNMI.   

The analysis in this report clearly indicates that investment in solar PV will reduce the cost and volatility 

of power generation in the CNMI.  The price offered for renewable energy in the tentative HB 17-307 

legislation is $0.185/kWh – which provides a sound financial basis for an investment in PV.   Wind is also 

likely a strong candidate for investment, but viable sites must be identified and we recommend that 

wind speeds be measured at candidate turbine sites for at least a year before investing – precise siting is 

critical for wind turbines.  Microclimate and local topography can influence production, and measured 

wind data reduces the risk of building wind turbines in locations with poor production. 

Establishing an IPP for CUC, although still based on the development of new electrical generation, is a 

dramatically different business model.  There would be far fewer customers (likely just the CUC), and the 

payment is largely based on annuities.  Winning an RFP for a PPA requires substantial engagement in the 

political process. 
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Currently, the CNMI is 100% reliant on diesel for electrical production.  This means that the first few IPPs 

that use variable renewable energy such as wind turbines or solar PV will be able to rely on the existing 

grid to maintain stability.  As the amount of variable renewable energy on the grid increases, the grid 

will require additional integration and management technologies to remain stable.  The burden of 

establishing contractual terms that can maintain stability will increase, which will complicate and 

increase the cost for an IPP.  If the contribution of energy from variable renewable energy becomes 

sufficiently high, there will be incentive for the CUC to limit energy purchases from IPPs.  In other words, 

the first variable renewable energy IPPs will likely provide strong investment cases, whereas subsequent 

IPPs will face greater challenges. 

7.2.1 Summary investments in an IPP 

This report has demonstrated the viability today of solar (and with high likelihood wind), as well as 

discussed the conditions under which these technologies would be viable PPA investments in the CNMI.  

The CUC has pursued a number of RFPs to construct a plant that is technically and economically viable.  

However, the lack of formalized processes and the political process in Saipan has led to a number of 

these deals failing.  There are clearly social and economic drivers for these projects to succeed, but 

recognition and successful engagement with the political process is necessary to successfully build the 

IPP plants in the RFPs. 

If the political issues can be resolved, an investment now in IPPs in the CNMI has a high likelihood of 

achieving a strong return on investment, particularly in the near-term while the island is 100% reliant on 

diesel for generation.  

7.3 Acquiring and privatizing the CNMI Utility, CUC 
The CUC is part of the CNMI government.  Due to the political situation in the CNMI, this creates a 

number of problems for the electrical supply and CUC’s customers.  As a result, there is popular support 

in CNMI’s private sector and within CUC for privatization.  The government is also interested in 

privatizing the CUC to limit its financial risk. 

From a technical and economic perspective, it is currently viable for the CUC to purchase new electrical 

generation through IPP arrangements.  However, if the grid gains substantial contributions from variable 

renewables, these arrangements can create challenges.  For example, if the demand on the grid falls, 

but a wind farm is producing substantial amounts of power due to high winds, who pays for the 

curtailed electricity?  The CUC can affect the amount of curtailed wind energy by the way that it 

operates its diesels.  This creates a conflict in their incentives if they are not responsible for the costs of 

curtailments. Or if the electricity is to be stored in batteries for later use, who pays for the storage?  

Although each of these problems is technically solvable, together they increase the transaction costs of 

the contracts.  The benefit of tightly integrated control of the grid increases with increasing 

contributions from variable renewables.  Overall costs can be lower if the organization of the CUC 

follows from these drivers for tightly integrated control and operation.  A small island grid can benefit 

from single-entity control, whether municipalized or privately held. 
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7.3.1 Risks of acquiring the CUC 

A major consideration for acquiring the utility is that many customers do not pay their bills.  The CNMI 

government itself has a number of outstanding bills to the CUC that have contributed directly to the 

current financial troubles for the CUC.  The government consumes almost 20% of the electricity that 

CUC produces, which means that government non-payment creates serious shortfalls in the CUC budget. 

Another consideration is that the executive branch has traditionally held very strong control over the 

CUC.  There is a risk that the governor’s office would try use the Public Utilities Commission (PUC) to 

force rates that would bankrupt a private utility.  A potential investor interested in acquiring the utility 

could mitigate risk through contractual limits, or through maintaining a strong relationship with the 

governor’s office.   

7.3.2 Financial summary of the CUC 

The CUC must submit annual financial audits of their operation to the CNMI Office of the Public Auditor.  

The financial summaries provide a good indication of the value of the assets and the operational costs of 

the CUC. The results of the most recent audit are summarized below in Table 14. 

Table 14: Financial summary of CUC from 2009 to 2011, in millions ($1,000,000) nominal dollars
46

 

($ millions) 2009 2010 2011 

Total assets $131.5 $131.0 $130.0 

Total liabilities $38.1 $40.8 $38.3 

Total operating revenues47 $74.7 $82.7 $92.3 

Total operating expenses $89.6 $92.1 $101.4 

Capital contributions and federal awards $8.0 $5.8 $14.0 

Net assets $93.4 $90.1 $91.6 

7.3.3 Summary of investments to privatize the CUC 

The expectation is that a privately run CUC would be more efficient and less controlled by the political 

winds of the CNMI.  This provides a strong incentive for the CNMI to privatize, and provides insight into 

how a private electrical utility would need to operate. 

Ultimately, the benefit of acquiring the CUC depends on the future energy sources that supply the 

CNMI.  The lack of expertise and limited knowledge of new electrical technologies in the CNMI creates 

an opportunity for a private investor to revolutionize the CNMI electrical supply.  The combination of 

rising and volatile oil prices, declining renewable energy costs, and improved smart grid monitoring and 

control technologies that create the opportunity for a better electrical grid in the CNMI and a pioneering 

path to the electrical supply of the future. 
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7.4 Possible investment scenarios 
There are a number of possible investment scenarios presented below.  The first is based around 

currently known and proven technologies, wind turbines, solar PV, and battery storage to achieve 

medium penetration renewable energy systems.  The second two are more speculative.  Geothermal 

requires a successful assessment of geothermal resource locally.  LNG requires building cost-effective 

facilities at a scale much smaller than industry standards, and reliance on a limited fleet of supply 

vessels.   

7.4.1 High contributions from variable renewable energy technologies 

Variable renewable energy technologies, such as wind turbines and solar PV, are currently a cost 

competitive supplement to an electrical grid based on diesel generation.  In the CNMI, the wind 

resource needs to be measured, but preliminary indications are that there may be at least a 6 m/s 

average wind resource available at 50 m height.  At this average wind speed, wind would be cost-

effective, and the CNMI could issue RFPs for about 20MW of wind without requiring significant 

curtailments.  This could be supplemented with about 20MW of PV.   Additional variable renewables 

would require more integration through the use of storage technologies and demand management 

(DM).  This level of integration for medium/high penetration renewables provides an excellent case for a 

private firm to acquire the CUC.  With a 6 m/s wind resource and the appropriate integration 

technologies, the CUC would be able to cost effectively install an additional ~40-60 MW of wind under 

current technology and diesel prices. 

The strength of an investment in variable renewable energy technologies is that they are known to be 

cost-effective and technologically proven now, and will still provide opportunities for many other energy 

supply options in the future.  They are also very modular and can have a staged installation – 10 MW can 

be installed this year, and another 5 or 10 MW in the future. 

7.4.2 Geothermal 

Geothermal, if available, could provide a low-cost, high-reliability solution to the energy challenges in 

the CNMI.  Unfortunately, the geothermal resource in Saipan and Tinian is uncertain.  The cost of 

assessing the resource may be prohibitive for a private investor, but is an excellent opportunity for a 

public-private partnership.  The CNMI government (with support from the US federal government), has 

indicated that there may be funding to assess the resource.  If a sufficient geothermal resources present, 

the plant could be developed by a private investor. 

Pagan Island, approximately 400 km north of Saipan, is thought to have a very good geothermal 

resource.  However, the distance from the population centers in Saipan and Tinian are prohibitive for 

conventional underwater transmission cables.  A technological advance in transmission could open up 

the energy on Pagan Island.  HOMER Energy does not know of any proven technology that would meet 

the cost and efficiency requirements. 

It is likely that an assessment of the geothermal resource near Saipan and Tinian will require several 

years to complete.  If the assessment locates an adequate geothermal resource, it is possible that the 

energy supply for the CNMI could be completely transformed – all diesel generation could, potentially, 



 

55 

 

be replaced with geothermal.  If the geothermal resource is not sufficient to supply the entire ~40MW 

necessary for the CNMI, the production could displace some of the diesel generation. 

 

7.4.3 LNG 

Although the CNMI is currently uses diesel fuel to supply the bulk of the islands’ energy, LNG provides a 

compelling option, particularly if it can be supplied at a reasonable cost.  The benefits of investing in LNG 

are that it can be rapidly deployed and can quickly transform the energy.  However, there are 

technological challenges in building the LNG infrastructure sufficiently small for the islands’ needs, while 

still capturing some of the economies of scale.  The CNMI would be the first island nation of this size to 

convert to LNG. 

There are also logistical issues that provide a broader set of risk factors: 

1. The size of the LNG infrastructure needed is large relative to the size of the CNMI.  This means 

that LNG would be “locked-in” as the CNMI’s only major energy source.  Any competition from 

other energy sources would limit the return on investment; 

2. LNG must be installed all at once to capture the full savings – there cannot be a staged approach 

as with wind turbines or solar PV; 

3. Whereas the flexibility of natural gas generators benefits renewable energy technologies in 

large electrical grids, the cost and structure of LNG prevents the introduction of renewable 

energy technologies to the CNMI.  Any existing investment in renewables would serve to reduce 

the demand for LNG, which in term increases the cost of the delivered LNG because of the need 

to pay for the fixed capital cost of the LNG infrastructure; 

4. If the cost of LNG increased in the world markets, the CNMI would have limited options for 

pursuing other energy sources; and 

5. To be cost-effective, there can be limited redundancy in the LNG supply chain.  This makes the 

energy supply of the CNMI susceptible to failure from only a single equipment failure. 

8 Conclusions 
The 4iS-CNMI’s plan “Mission Saipan” is an ambitious plan to revolutionize how energy is generated, 

delivered, and used in the CNMI.  The high level of integration that is necessary to achieve this vision 

requires that 4iS-CNMI pursue options to acquire the CUC.  There are a number of technologies that will 

help to achieve this goal, various specific investment options to pursue integration of the energy sector 

in the CNMI, and various scenarios that will lead to sufficient control to achieve the level of integration 

required.   These three aspects are summarized below. 

8.1 Technology options summary 
This report presented a number of technological options for that should be considered for the energy 

sector in the CNMI: 
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Technology description Status 

Wind farms There are preliminary indications that the wind resource in the CNMI 

is moderate to good, but actual expected output from a wind farm is 

currently uncertain.  Although there is likely a sufficient wind 

resource, additional wind site measurements should be undertaken 

before proceeding.  The executive branch of the CNMI government 

offered 4iS-CNMI the opportunity to install met towers on 

government land. 

Solar photovoltaic farms The solar resource in the CNMI is excellent, but the CNMI/CUC must 

offer an RFP.  Contractual terms related to which party bears costs for 

excess electricity are critical, as are minimizing installed system costs. 

Geothermal on Saipan High risk, high reward approach for the CNMI.  A geothermal resource 

assessment needs to be completed – 4iS-CNMI should evaluate 

options for investment based on the outcome of the assessment. 

Geothermal on other islands Pagan Island has promising geothermal activity.  However, distance 

(400km from Saipan) creates prohibitive transmission costs. 

Gaseous fuels A technological breakthrough in gaseous fuel transport and storage is 

necessary for gaseous fuels to provide a viable alternative to liquid 

diesel fuel. 

Other supply options Biomass, biodiesel, and waste-to-energy may play a limited role in 

supplementing CUC energy, but are unlikely to exceed 5-10% of the 

market. 

Demand management The success of investments in DM is directly related to the structure 

of the tariff rates, and the policies favored by the PUC. 

Integration services Integration services are only necessary once the CUC grid transitions 

from a grid with low-penetrations of variable renewable energy to 

medium- and high-penetrations of variable renewable energy.  They 

may be directly managed by the utility, which would only enable the 

CUC to participate.  If 4iS-CNMI acquires CUC, it is likely that these will 

form a portion of the investment portfolio. 

A geothermal assessment that locates a viable geothermal resource on Saipan could pre-empt any other 

investment, but the likelihood of this is uncertain.  Barring this outcome, investment in wind and solar 

PV is recommended for the CNMI.  Given the technical realities of managing a grid with substantial 

variable renewable energy, it is recommended that the CUC pursue privatization and management by a 

single-entity.  A piecemeal utility with multiple owners and operators will create significant management 

and contractual challenges at medium- and high-penetrations of variable renewable energy. 

The isolation of the islands in the CNMI creates challenges for many of the potential investment 

opportunities.  Gaseous fuels are interesting, but are currently not viable under current technology due 

to high transportation and storage costs.  Geothermal development off-island is similarly challenging 

due to the efficiency and cost challenges for transmitting electricity for long distances over water. 

Demand management and integration services will become important when Saipan installs high-

penetrations of renewable energy technologies.  These will are best managed by the utility, but there 
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are scenarios where these services are offered by outside entities.  The latter approach has contractual 

and management challenges that are not present if owned and managed by the utility. 

The political situation in the CNMI presents challenges, but there are substantial opportunities for 

investing in the CNMI – the high cost of electricity from diesel fuel creates substantial benefits for the 

integration of other forms of energy, particularly renewable energy. 

8.2 Investment options for 4iS-CNMI 
There are a number of tools for investing the CNMI energy sector.  The first two options, on-site 

generation and IPP, can be used to gain strategic leverage for the third option, privatizing the CUC. 

These are summarized in the table below. 

8.2.1 Using distributed generation (DG) to sell directly to the public 

Although there are many potential clients in the CNMI, hotels will likely be the first adopters of DG 

systems – in fact several of them already have on-site generation.  They have sufficient capital available 

for investment, and are likely to be willing to pay to provide reliable power for their guests.  The CNMI 

has around 50 hotels, ranging in capacity from a few rooms up to several hundred rooms.   Saipan has 

12 larger hotels, with loads ranging from a few hundred kW to 1.5 MW.  There is an opportunity to 

convert existing systems (or build new systems) to be PV/diesel/storage hybrid systems, maximizing 

value while minimizing cost. 

The electrical supply at these hotels and other large energy users could, potentially, provide a less 

politically challenging opportunity to incorporate renewable energy into the CNMI. There is potential 

political risk that encouraging customers to leave CUC could threaten future collaboration with CUC. 

Although most CUC customers will be interested in reducing and stabilizing their energy costs, some 

hotels may also be interested in purchasing distributed generation to brand themselves for guests 

interested in ecotourism.   Under a DG approach, each hotel customer could select the energy portfolio 

that meets their financial and environmental goals.  Customers located near each other could bundle 

services by building distribution infrastructure. 

The business model would be based on developing diverse energy supplies for several clients.  

Depending on how contracts are structured, the services offered could also include energy asset 

management and operation.  There would also be a need for a sales and marketing team to promote DG 

energy to potential customers.  The payment could either be structured on receiving a capital payment 

upfront, or could parallel CUC more closely and provide levelized energy costs based on a customer’s 

desired energy portfolio.   

This is likely an economically viable approach to enter the CNMI energy market.  It requires individually 

approaching the major end users on the CUC electrical grid to assess their receptiveness to alternative 

energy supplies. Although this provides a compelling business case, HOMER Energy understands that 

this may not be appropriate in the long-term investment vision 4iS-CNMI has discussed. 
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8.2.2 Independent power producer (IPP) 

Section 6 described a number of request for proposal (RFP) opportunities to set up a power purchase 

agreement (PPA) and become an IPP for the CUC (see Section 6.8).  These investment opportunities 

provide an excellent start for entering the energy sector in the CNMI, as well as building a relationship 

with the CUC.  Unfortunately, the approval process for these RFPs is heavily political, which complicates 

the investment process. 

The analysis in this report clearly indicates that investment in solar PV will reduce the cost and volatility 

of power generation in the CNMI.  The price offered for renewable energy in the tentative HB 17-307 

legislation is $0.185/kWh – which provides a sound financial basis for an investment in PV.   Wind is also 

likely a strong candidate for investment, but viable sites must be identified and we recommend that 

wind speeds be measured at candidate turbine sites for at least a year before investing – precise siting is 

critical for wind turbines.  Microclimate and local topography can influence production, and measured 

wind data reduces the risk of building wind turbines in locations with poor production. 

Establishing an IPP for CUC, although still based on the development of new electrical generation, is a 

dramatically different business model.  There would be far fewer customers (likely just the CUC), and the 

payment is largely based on annuities.  Winning an RFP for a PPA requires substantial engagement in the 

political process. 

Currently, the CNMI is 100% reliant on diesel for electrical production.  This means that the first few IPPs 

that use variable renewable energy such as wind turbines or solar PV will be able to rely on the existing 

grid to maintain stability.  As the amount of variable renewable energy on the grid increases, the grid 

will require additional integration and management technologies to remain stable.  The burden of 

establishing contractual terms that can maintain stability will increase, which will complicate and 

increase the cost for an IPP.  If the contribution of energy from variable renewable energy becomes 

sufficiently high, there will be incentive for the CUC to limit energy purchases from IPPs.  In other words, 

the first variable renewable energy IPPs will likely provide strong investment cases, whereas subsequent 

IPPs will face greater challenges. 

8.2.3 Acquiring and privatizing the CNMI Utility, CUC 

The CUC is part of the CNMI government.  Due to the political situation in the CNMI, this creates a 

number of problems for the electrical supply and CUC’s customers.  As a result, there is popular support 

in CNMI’s private sector and within CUC for privatization.  The government is also interested in 

privatizing the CUC to limit its financial risk. 

A major consideration for acquiring the utility is that many customers do not pay their bills.  The CNMI 

government itself has a number of outstanding bills to the CUC that have contributed directly to the 

current financial troubles for the CUC.  The government consumes almost 20% of the electricity that 

CUC produces, which means that government non-payment creates serious shortfalls in the CUC budget. 

Another consideration is that the executive branch has traditionally held very strong control over the 

CUC.  There is a risk that the governor’s office would try use the Public Utilities Commission (PUC) to 

force rates that would bankrupt a private utility.  A potential investor interested in acquiring the utility 
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could mitigate risk through contractual limits, or through maintaining a strong relationship with the 

governor’s office.   

In 2011, the CUC had total assets of $130 million, $101 million of operating expenses, and $92 million 

net assets, after accounting for outstanding liabilities. 

The expectation is that a privately run CUC would be more efficient and less controlled by the political 

winds of the CNMI.  This provides a strong incentive for the CNMI to privatize, and provides insight into 

how a private electrical utility would need to operate. 

Ultimately, the benefit of acquiring the CUC depends on the future energy sources that supply the 

CNMI.  The lack of expertise and limited knowledge of new electrical technologies in the CNMI creates 

an opportunity for a private investor to revolutionize the CNMI electrical supply.  The combination of 

rising and volatile oil prices, declining renewable energy costs, and improved smart grid monitoring and 

control technologies that create the opportunity for a better electrical grid in the CNMI and a pioneering 

path to the electrical supply of the future. 

Investment options Summary Business model 

Using distributed 

generation (DG) to 

sell directly to the 

public  

On-site generation services provide a 

compelling opportunity to gain a foothold 

in the energy sector in the CNMI.  The 

primary initial clients are likely hotels.  

However, the impact on the island energy 

sector is limited and may not fit within 

4iS-CNMI’s transformative vision. 

The business would focus on 

marketing on-site generation to 

local customers, starting with 

hotels.  This requires a 

substantial local sales and 

installation crew.  The customers 

would either pay for the 

equipment with an ongoing fee 

for 4iS-CNMI to manage their 

assets or purchase power from 

4iS-CNMI.   

Independent power 

producer (IPP) 

There are currently strong techno-

economic drivers for the CUC to purchase 

power from IPPs.  However, these are 

complicated by the political situation in 

the CNMI. 

In the future, additional IPPs may have 

challenges providing the appropriate 

level of integration with the grid to 

minimize costs. 

4iS-CNMI would need to respond 

to the formal request for 

proposals (RFPs) for power 

purchase agreements (PPAs), and 

ensure that they are well-

positioned politically be awarded 

a contract.  4iS-CNMI would 

construct, build and operate the 

plant with annuity payments for 

revenue. 

Acquiring and 

privatizing the CNMI 

Utility, CUC 

There is broad popular support for 

privatizing the CUC across most facets of 

society.  A private operator must consider 

the relationship with the Public Utilities 

Commission and the governor’s office, 

and establish contractual arrangements 

to manage risk from changing terms and 

The business model would be 

that of a regulated utility 

company. The attractiveness of 

this option depends on the terms 

under which CUC is privatized.  

These negotiations would take 

several years to finalize. 
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conditions. 

8.3 Energy future scenarios 
This report presented several possible investment scenarios, summarized below. 

Scenario Summary 

Large contributions from 

variable renewable energy 

technologies 

Solar is currently competitive with electricity produced from diesel.  

Wind is likely to be cost-effective, but the resource in the CNMI needs 

to be verified.  Together these could contribute to a reduction in fuel 

use of approximately 60%; however storage will be necessary to 

achieve higher contributions. With current storage and integration 

technologies, the CNMI can reduce its reliance on diesel fuel by up to 

60%.  Additional reductions are possible as technology improves and 

decreases in cost, as diesel increases in cost, or through the use of 

biofuels. 

Geothermal The access to geothermal energy is uncertain for Saipan and Tinian.  A 

high-risk/high-reward resource assessment may conclude that there 

is a viable resource nearby, which would directly displace diesel 

generation.  If there is sufficient resource available, all energy needs 

could be, potentially, provided by geothermal.   

 

LNG On an energy basis, $5/gallon diesel cost approximately $39/mmBTU, 

which provides a strong economic driver for LNG in the CNMI, 

particularly at current natural gas prices.  However, LNG receiving 

facilities at a size appropriate for the CNMI (about 12,000 m3LNG) 

have never been constructed in a fully isolated market.  There are 

also limited shipping options in this size range. 

A broader issue is technology “lock-in”, where the high capital cost 

investment and non-modularity of LNG effectively precludes 

investment in any other energy technology, including renewable 

energy. 

9 Notable references 
There are a number of publicly available resources available to collect data to characterize the energy 

systems on Saipan and Tinian. These are sorted here according to relevance. 

1. Baring-Gould, Hunsberger, Visser, Voss (2011).Commonwealth of the Northern Mariana Islands 

Initial Technical Assessment Report. National Renewable Energy Laboratory Technical Report 

NREL/TP-7A40-50906, July 2011.http://www.nrel.gov/docs/fy11osti/50906.pdf. [cited in text as 

NREL 2011] 

2. Commonwealth Utilities Corporation (2011). Alternative Energy Development Programs in the 

CNMI.http://gov.mp/wp-content/uploads/2011/05/QUESTIONNAIRE-RENEWABLE-ENERGY5-

FAQs.pdf. [cited in text as CUC 2011]
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Appendix A: Summary of existing Saipan electrical system 

Saipan existing generators 
Table 15: Summary of Saipan CUC diesel gensets 

P
la

n
t 

Unit 

No. 

Size 

(MW) RPM Manufacturer Year 

Intercept 

(L/hr/ 

kW_rated) 

Fuel Slope 

(L/hr/ 

kW_output) 

2011 

Runtime 

(hrs/yr) 

2011 

Production 

(MWh/yr) 

2011 

Fuel 

(kL/yr) 

Notes on current 

status and 

available data 

P
P

1
 

DE1 5.0 900 MITSUBISHI - M.A.N 18V 40/54A 1980 0.01031 0.24877 7446 28583 7670  

DE2 5.0 900 MITSUBISHI - M.A.N 18V 40/54A 1980 0.16918 0.05820 3475 13636 3764  

DE3 5.0 900 MITSUBISHI - M.A.N 18V 40/54A 1980 0.28736 -0.05770 4452 17972 5461  

DE5 9.0 450 MITSUBISHI - M.A.N 18V 52/55B 1989 0.02326 0.22357 2156 13883 3588 Out of service  

DE6 9.0 450 MITSUBISHI - M.A.N 18V 52/55B 1989 0.04887 0.20268 2611 18470 4847  

DE7 9.0 450 MITSUBISHI - M.A.N 18V 52/55B 1992 0.04616 0.19282 7332 52251 13126  

DE8 9.0 450 MITSUBISHI - M.A.N 18V 52/55B 1992 0.03430 0.21631 3989 29792 7736  

P
P

2
 

DE1 2.0 900 EMD L20 645 E9 1972 N/A N/A 2 3 1 Out of service 

DE2 2.0 900 EMD L20 645 E9 1972 N/A N/A 41 46 16 Insufficient data 

DE3 2.0 900 EMD L20 645 E9 1972 N/A N/A 0 0 0 Out of service 

DE4 2.0 900 EMD L20 645 E9 1976 0.00015 0.30724 664 1031 343  

DE5 2.0 900 EMD L20 645 E9 1976 0.00013 0.26583 391 588 177  

P
P

4
 

DE2 2 900 NORDBERG FS - 1312 - HSC 1972 0.00013 0.25301 1345 2706 2008  

DE3 2 900 NORDBERG FS - 1312 - HSC 1972 0.00016 0.32628 1474 3485 3367  

DE4 2 900 EMD L20 645 E4 1972 0.00011 0.21237 1179 2682 4783  

DE5 2 900 EMD L20 645 E4 1992 N/A N/A 702 1549 4044 Insufficient data 

DE7 0.9 900 CUMMINS KTA 50-G3 1998 0.00018 0.16480 239 203 738  

DE9 0.9 900 CUMMINS KTA 50-G3 1998 0.00049 0.44207 936 855 1040  

DE10 2.1 900 EMD 20 645 E3 2005 0.00014 0.30103 1696 3654 4690  
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Existing diesel genset cost and operational modeling data 

The existing grid operation was modeled entirely based on the generators of Power Plant 1.  The 9 MW 

generators were modeled with the same fuel efficiency, while the 5MW generators were modeled with 

slightly lower fuel efficiency. 

Table 16: Economic and operation input assumptions for modeling Saipan generators 

Generator Parameter Value 

Both 5MW and 9MW Capital cost $0 (already installed) 

Both 5MW and 9MW Replacement cost $500/kW capacity 

Both 5MW and 9MW O&M cost* $0.0172/operating hour 

Both 5MW and 9MW Lifetime 30,000 operating hours 

5 MW generator Minimum fuel consumption (1.5 MW output) 425 L/hr. 

5 MW generator Peak fuel consumption (5MW output) 1300 L/hr. 

9 MW generator Minimum fuel consumption (2.7 MW output) 1080 L/hr. 

9 MW generator Peak fuel consumption (9MW output) 2655 L/hr. 

*Based on cost from recent 50MW plant contract: $0.0344/kWh.  If we assume a 50% capacity factor, 

then we can assume that there are 2 hours for each kWh generated, and the cost is 

$0.0172/kW/operating hour. 

Diesel fuel costs 

The diesel fuel price varies substantially, so a sensitivity analysis on fuel price considered prices ranging 

from $0.75/L ($2.84/gal) to $1.75/L ($6.62/gal). 

Electrical load summary 
Table 17: Summary of Saipan load demand 

Data Saipan (mid-2011 to mid-2012) 

Average power 27.0 MW 

Peak 36.4 MW 

Minimum load 12.7 MW 

Load factor 74.2% 

Fuel consumption 67,400 kL/yr (17 million US gal/yr) 

Average annual production 236,200 MWh/yr 
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Saipan load profiles 

 

Figure 15: Average daily load profile for weekend and weekday for Saipan 

 

Figure 16: Average daily load by time of year for Saipan 

 



 

64 

 

Electrical transmission and distribution system for Saipan 

 

Figure 17: Transmission and distribution system for Saipan
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Appendix B: Summary of existing Tinian electrical 

system 

Tinian existing generators 
Table 18: Summary of Tinian CUC diesel gensets (operated by Telesource under a BOOT contract) 

Unit 

No. 

Size 

(MW) Manufacturer Year 

2011 

Runtime 

(hrs/yr) 

2011 

Production 

(MWh/yr) 

2011 

Fuel 

(kL/yr) 

Notes on current status 

and available data 

DE1 2.5 Wartsilla 1999 373 478.8 138 Stand by 

DE2 2.5 Wartsilla 1999 117 163.8 47 Stand by 

DE3 2.5 Wartsilla 1999 13.68 12.6 4 Back up 

DE4 2.5 Wartsilla 1999 0 0 0 Stand by 

DE5 5.0 Wartsilla 1999 5411 17528 4605 On-line/Stand-by 

DE6 5.0 Wartsilla 1999 3489 11172 3024 On-line/Stand-by 

Existing diesel genset cost and operational modeling data 

The 5 MW generators were modeled with the same fuel efficiency, while the 2.5 MW generators were 

modeled with slightly lower fuel efficiency. 

Table 19: Economic and operation input assumptions for modeling Tinian generators 

Generator Parameter Value 

Both 2.5 MW and 5 MW Capital cost $0 (already installed) 

Both 2.5 MW and 5 MW Replacement cost $500/kW capacity 

Both 2.5 MW and 5 MW O&M cost* $0.0172/operating hour 

Both 2.5 MW and 5 MW Lifetime 30,000 operating hours 

2.5 MW generator Minimum fuel consumption (0.75 MW 

output) 

? L/hr. 

2.5 MW generator Peak fuel consumption (2.5MW output) ? L/hr. 

5 MW generator Minimum fuel consumption (1.5 MW 

output) 

? L/hr. 

5 MW generator Peak fuel consumption (5 MW output) ? L/hr. 

*Based on cost from recent 50MW plant contract: $0.0344/kWh.  If we assume a 50% capacity factor, 

then we can assume that there are 2 hours for each kWh generated, and the cost is 

$0.0172/kW/operating hour. 

Diesel fuel costs 

The diesel fuel price varies substantially, so a sensitivity analysis on fuel price considered prices ranging 

from $0.75/L ($2.84/gal) to $1.75/L ($6.62/gal). 
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Electrical load summary 
Table 20: Summary of Tinian load demand 

Data Tinian (2011) 

Average power 2.94 MW 

Peak 4.40 MW 

Minimum load 0.80 MW 

Load factor 66.7% 

Fuel consumption 7,800 kL/yr (0.2 million US gal/yr) 

Average annual production 25,700 MWh/yr 

 

Tinian load profiles 

 

Figure 18: Average daily load profile for weekend and weekday for Tinian 
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Figure 19: Average daily load by time of year for Tinian 
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Electrical distribution system for Tinian 

 

Figure 20: One-line diagram of the Tinian electrical distribution system 
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Appendix C: Site visit summary 
Dr. Peter Lilienthal joined Victor Popolitov for a series of meetings in Saipan from Sunday September 2 

through Wednesday, September 5, 2012.  The purpose of the trip was to gather information on the 

recent political developments relative to the Commonwealth Utilities Corporation (CUC) and the 

receptivity of CUC and the Saipan government to potential power project concepts that Initiative, 

Intelligence, Innovations, Investments-CNMI (4iS-CNMI) could put forward. 

 

Sunday September 2, 2012 

Dr. Lilienthal met with Richard Pierce, the Executive Director of the Saipan Chamber of Commerce.  Mr. 

Pierce has been active in the Saipan business community for approximately 20 years.  Mr. Pierce was 

very helpful is describing the economic and political challenges facing Saipan.  Due to changes in U.S. 

labor and immigration regulations, all of the garment factories have closed.  They were the only real 

industry in the Commonwealth, other than tourism.  As a result the Commonwealth has seen its 

population decrease by about 30%, its electric load decrease by about 50%, and its tax revenue decrease 

by about 70%. 

 

The CUC, in particular, has become a point of political contention.  According to Mr. Pierce, Governor 

Fitial has substantial local support despite a general perception that his recent action to declare a state 

of emergency and take over the utility company was heavy handed.   Mr. Pierce did not think that the 

impeachment proceedings would succeed, but he also felt that the contract that the government signed 

with the Saipan Development Corporation would not stand. 

 

Mr. Pierce provided valuable local insight into the views of the local business community.  High electric 

costs are causing some businesses to close.  Many others are looking for alternatives.  We finalized the 

plans and logistics for the presentation that we planned to deliver on Wednesday.  He expected it to be 

very well attended, including by the media.  He personally holds a higher opinion of the Saipan Tribune 

than of the Daily Variety. His advice regarding dealing with the local media was to make it clear that we 

were not connected with any political faction and that our goal was simply to provide inputs as technical 

experts on alternatives for island utilities. 

 

Dr. Lilienthal, Victor Popolitov, and Oleg Tchernyshenko had a planning meeting to discuss the goals for 

the trip and 4iS-CNMI, more generally. 

 

Monday September 3, 2012 

Dr. Lilienthal met with Greg Koebel for lunch.  This was mostly an opportunity to get additional 

background information on the political and economic climate in Saipan.  Mr. Koebel set up the 

opportunity for us to present to the legislature and has a close relationship with Representative Basa, 

who had introduced some of the recent energy-related legislation.  He also informed us of plans by the 

owner of the building where his offices were located to install over 500 kW of PV.  The panels have 

already been procured, but the interconnection agreement was still pending.  After the trip, Charles 

Warren, the Chief Financial Officer for CUC shared the draft interconnection agreement with me and 
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asked for suggestions, which I provided.  The rest of the day was spent preparing presentations and 

delivering their drafts to Mr. Popolitov. 

 

Tuesday September 4, 2012 

 Dr. Lilienthal, Victor Popolitov, and Oleg Chernyshenko met with the executive staff of CUC at 10 AM.  

CUC was represented by Alan Fletcher, the acting executive director, Wallon Young, the CUC deputy 

director for power, Charles Warren, the Chief Financial Officer, Manny Sablan, the Purchasing Officer, 

and John Riegel, the Chief Engineer.  The Executive Committee was very receptive to outside investment 

in CUC.  They stated that they expected the 10 MW project with American Capital Energy (local partner 

is Herman Sablan) to go through, but not the other solar project with Saipan Solar Company or the 

geothermal exploration project with KUTh.  The objection to the KUTh project appears to be because 

KUTh wants the contract to include a development option and the authorities in Saipan want to limit the 

initial contract just to exploration.  They were receptive to both additional renewables and even a full 

privatization of the company.  We also finalized plans for a site visit and tour of their main power plant. 

 

Wallon Young gave us a tour of their power plant in the afternoon.  He was very proud of his 

achievements refurbishing the plant.  Evidently, when he arrived in 2009, the plant was not operating.  

CUC was paying $500,000 per month to rent generators.  He oversaw the refurbishment of the 

generating units, which is still continuing.  In particular, they have an order under way for a $1,700,000 

new cooling system.  The lack of that cooling system is requiring them to derate their units, which is 

requiring more units to be on-line than will be necessary after the installation of the new cooling 

system. 

 

Finally, we met with Lt. Governor Eloy Inos and his attorney, Jim Stump.  Although we were expecting a 

short meeting because he was preparing to leave for an extended trip to the U.S., he gave us more than 

an hour of his time.  It is particularly noteworthy that Lt. Governor Inos offered 4iS-CNMI the use of 

state land to install a meteorological tower for a wind resource assessment with the only requirement 

that 4iS-CNMI would need to share the data that was collected. 

 

Wednesday September 5, 2012 

Dr. Lilienthal gave a presentation to the legislature at 9:30, followed by an additional presentation by 

Victor Popolitov.  Many of the representatives and senators were very engaged, especially Joe Guerrero.  

The discussion stayed at a high level as appropriate for a political audience. 

 

Immediately after the presentation to the legislature, we gave the same presentation again to the 

Chamber of Commerce.  This was also well received with many questions from the audience.  We 

actually ran over the allotted time because of the number of questions.  In particular, we made 

introductions with three local companies that are currently involved in small-scale renewables in Saipan.  

Fred Prinz of AMPAC, Ltd, a general contractor, has installed wind turbines and collected data on their 

production.  It is not clear exactly what RadioCom’s plans are, but Lee and Danillo Ganacias, the 

President & CEO and VP Engineering & Service Manager stated that they do business throughout 

Micronesia from headquarters in Guam.  Finally, Chris Fryling of N15 Architects described their project 
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to install over 500 kW of PV at the Marianas Business Plaza.  They are also overseeing the construction 

of PSS Green Energy Project and have been selected for a 15 MW solar/wind project in Guam. In 

addition to other smaller, renewable and sustainable design projects.  He sent a follow-up e-mail with 

the following quotation: “Thank you for the informative presentation today!  After seeing so many 

"snake charmers" claiming they have renewable energy expertise come to Saipan, you and Mr. Popolitov 

make a very refreshing change.” 

 

We were also interviewed by both the local newspaper and TV station. 

(http://www.saipantribune.com/newsstory.aspx?cat=1&newsID=121730http://www.mvariety.com/cnm

i/cnmi-news/local/49438-nmi-has-potential-renewable-energy-sources-says-expert.php) 
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Appendix D: Preliminary technical comments on the 

50MW, $190 million diesel generator PPA 
Background, Clause B appears to give Saipan Development exclusive rights to develop a 

diesel electric generating plant on the island of Saipan, but clause 5.3 (a) says that “CUC 

may obtain power from other sources beyond the Contracted Capacity.”  The other sources 

are presumably CUC’s own plants, but that should be clarified.  It is not clear if the exclusive 

rights extend beyond the Final Payment Date. Power Purchase Agreements are not 

typically for exclusive rights for an entire service territory.   

 

The CUC appears to be committing to pay for more power than they need.  The contract is 

for 50 MWs of baseload power, but the average load on Saipan is only 27 MWs and the peak 

load is less than 40 MW.  At night, the load on Saipan often drops below 15 MWs.  A 50 MW 

plant would preclude the need for any other generation.  It is not clear whether the 50 MW 

plant would be a single generator or multiple units.  Normal utility practice would be for 

the plant to have multiple units for dispatch flexibility and maximum efficiency. These 

plants should be a combination of high efficiency baseload plants and peaking plants with 

lower capital costs.  Although I have not reviewed the condition of CUC’s existing 

generation, normal utility practice would convert the older less efficient plants to a peaking 

role, in which case there may only be a need for 15-25 MWs of baseload generation.  Before 

committing to a major new capacity addition such as this, it is good utility planning practice 

to perform a capacity expansion analysis. 

 

Dispatch instructions are to be provided in writing, but the dispatch of a utility plant is a 

dynamic process that changes continually, often at rapid (minutes) intervals.  The contract 

appears to be a take and pay contract where the CUC is obligated to pay the Guaranteed 

Price for the capacity whether it is used to its fullest extent or not. It is not possible to fully 

evaluate this issue without the Specifications and Operating Memorandum, which is 

referred to in several places in the Agreement.  

 

This contract places all of the fuel price and supply risk onto the CUC.  The cost of fuel over 

the life of the plant will be many times greater than all of the other costs combined.  The 

contract states a goal of 10% improvement in efficiency, but it is not binding in any way, 

nor are there financial incentives related to efficiency or an explanation of how the 

increased efficiency will be achieved. 

 

Payment of the Guaranteed Price is not subject to alteration, adjustment, setoff, 

counterclaim, abatement or Force Majeure. 

 

The required policy limits for insurance in Section 11.2 are very low.
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Appendix E: Relevant contact information 
CUC 
Alan Fletcher Interim Director, former Deputy director for water and 

wastewater 

alan.fletcher@cucgov.org (670)235-7025 through 7032 

Wallon Young Deputy Director for Power Systems wallon59@yahoo.com (670)235-7025 through 7032 

Manny Sablan Purchasing Officer manny.sablan@cucgov.org (670)235-7025 through 7032 

Charles Warren Chief Financial Officer charles_warren@cucgov.org (670)235-7025 through 7032 

Kenneth Esplin Chief Engineer kenneth.esplin@cucgov.org (670)235-7025 through 7032 

Almondo Santos Power Generation Manager al.santos@cucgov.org  

Edwin Gilboy Saipan Power Plant 1/2 Manager edwin.gilboy@cucgov.org (670) 322-9265 ext.115 

Jimmy Cabay Tinian Power Plant Manager jimmy.cabay@cucgov.org (670) 433-9264 

Evelyn Manglona Tinian Deputy Director ebmanglona@yahoo.com  

Tiberius Mocanu Assistant Attorney General (CUC Counsel) tiberius.mocanu@cucgov.org  

Deborah Fisher Former General Counsel deborah@cucgov.org (670) 235-6090 

Christie L. Sablan Procurement & Supply (asst. to Manny Sablan) christie.sablan@cucgov.org (670) 235-7025/32 ext. 111 

Jeffrey Barr General Manager at Telesource, who runs Tinian power plant jbarr@tscintl.com (670) 322 - 4501 / 433 - 4501 / 2 

    

CNMI Legislative branch 
Ray Basa Senator rep.basar@cnmileg.gov.mp  

    

CNMI Executive branch 
Benigno Fitial Governor   

Eloy Inos Lt. Governor   

    

Private sector 
Richard A. Pierce Executive Director, Saipan Chamber of Commerce executive@saipanchamber.com (670)233-7150 

Doug Brennan President, Saipan Chamber of Commerce microlco@itecnmi.com  

Nick Nishikawa Chairman, HANMI & Hyatt Regency Saipan GM  (670)234-1234 

Catherine Perry Anderson Public Relations Rep, HANMI   

    

American Capital Energy (winner of 1
st

 solar RFP) 
Tom Anderson Chief Operations Officer tanderson@americancapitalenergy.co

m 

(505) 490-9877 
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4iS-CNMI contacts 
Oleg Tchernychenko Local contact and friend of Victor's in Saipan lima411@pticom.com (670) 234-6281 

cell (670) 483-9616 

Sergey Bogatyrev Director and Cofounder, Wealth Creation Laboratory info@labwealth.com +65 9125 6636 

Gregory J. Koebel Attorney, O'Connor Berman Dotts & Banes gregorykoebel@pacific-lawyers.com (670) 234-5684, 287-3052 

Bob O'Connor Attorney, O'Connor Berman Dotts & Banes obdb_spn@hotmail.com  

Peter Lilienthal CEO, HOMER Energy peter@homerenergy.com (720) 565-4046   

John Glassmire Senior Energy Systems Engineer, HOMER Energy john@homerenergy.com (720) 565-4046   

    

Hotels 
Hyatt Regency Saipan Peter's Hotel saipan.regency@hyatt.com  (670) 234 1234 
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Appendix F: Memorandum of relevant legislation 



 
 

                                                                     A Member of  
 

         
           An Affiliation of Law Firms Serving the Pacific with Offices in Hawaii. Guam. Saipan. Pohnpei. Marshall Islands. 

 

www.pacific-lawyers.com 
 
 

O’CONNOR 
BERMAN 
DOTTS &  
BANES 
Attorneys at Law 

  Marianas Business Plaza 
Second Floor 

P.O. Box 501969 
Saipan, MP 96950-1969 

Tel. 670-234-5684 
Fax 670-234-5683 

www.pacific-lawyers.com  
Emails: attorneys@saipan.com  

gregorykoebel@pacific-lawyers.com  
 

MEMORANDUM 
 
To: 4I’s CNMI, LLC 
From: O’Connor Berman Dotts & Banes 
Re: Brief Analysis of House Bill 17-307 and Public Laws 15-23, 15-87, 16-17 and 17-34 
 
On June 12, 2012, CNMI Representative Ramon S. Basa introduced House Bill 17-307, which 

deals with the sale of energy to the Commonwealth Utilities Corporation (“CUC”) by a 

renewable energy producer or producers. This Bill, if passed and signed by Governor Benigno R. 

Fitial, would amend Public Law 16-17 (as previously amended by Public Law 17-34) and would 

require CUC to purchase up to 30% of its “existing power capacity” to the first renewable energy 

producer/producers to generate this 30% of CUC’s existing power capacity. Below is a brief 

analysis of the 5 major pieces of CNMI legislation concerning renewable energy, beginning with 

Public Law 15-23 and ending with House Bill 17-307.     

 

PUBLIC LAW 15-23: 

This initial piece of CNMI renewable-energy legislation was signed into law by Governor Fitial 

in August of 2006 and mandates that “each electric utility”, i.e. CUC, produce and sell renewable 

energy as a percentage of its total energy sales. The requirement starts at 5% for 2008 and works 

incrementally up to 50% by 2030. Public Law 15-23 allows for a waiver of these requirements 

by the Public Utilities Commission. Thus, the “requirements” for renewable energy set out in 

Public Law 15-23 are, as a practical matter, really just suggested guidelines.  

In addition, Public Law 15-23 provided that independent producers of renewable energy 

(commercial and residential) could feed their power into the grid and that those that produced 

more power than they utilized would be paid 50% of the rate charged by CUC for such excess 

power production.    
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PUBLIC LAW 15-87: 

This law was signed by Governor Fitial and came into effect in September, 2007. It aggressively 

increases the percentage requirement for the renewable energy portion of CUC’s power sales. 

The requirements start at 10% for 2008 and go to 80% by 2015. Again, however, CUC is given 

the opportunity to obtain waivers of these requirements.          

 
PUBLIC LAW 16-17: 
 
This law was passed (over Governor Fitial’s veto) and became law in October 2008, at the height 

of one in a long series of power crises in the CNMI. The law aims to provide for “public-private 

sector partnerships” that the CNMI legislature found would help to improve utility services in the 

CNMI. The law authorizes the following six types of “Private Sector Assistance Agreements” 

(PSAA’s): 

 

1. A performance management contract by which CUC could privatize the generation of 

its electrical power for up to 5 years. 

2. A concession or franchise agreement by which CUC would transfer a utlity service to 

the private sector for up to 25 years. 

3. Public utilities cooperative contract. 

4. Build/operate/transfer contract. 

5. Independent power producer contract. 

6. Full privatization of CUC’s electrical power generation operation for no less that 

$250m for a period of at least 40 years.  

 

Public Law 16-17 mandated that any of the six permitted PSAA’s be awarded only by 

competitive Invitations to Bid, rather than Requests for Proposals, which Public Law 16-17’s 

“Findings and Purpose” section states “injects into the [bidding] process an unacceptable element 

of subjectivity.” In addition, Public Law 16-17 mandates that under any PSAA awarded, the 
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private power producer must generate 50% of its power via renewables with 7 years of the date 

that the PSAA was entered into.       

 

PUBLIC LAW 17-34: 

Public Law 17-34, which was signed into law by Governor Fitial in March, 2011, amends Public 

Law 16-17 by mandating that PRAA’s involving a private renewable energy producer selling or 

managing renewable energy power or assets to CUC: 

 

1. May be awarded through Request for Proposals (“RFP”) in addition to Invitations to 

Bid (which were mandated as the only method of awarding a PRAA under Public 

Law 16-17).  

2. When Independent Power Producers are selected for renewable energy projects 

through the PRAA RFP procedures, they will not be considered an “eligible 

customer-generator” as defined in Public Law 15-87 and thus will not subject to the 

limitation on compensation for the production of power (50% of CUC’s “going 

rate”).     

 

Public Law 17-34 also adds “build/operate/own contacts” to the list of projects that will be 

PRAA-eligible. Finally, it states that any producer which is licensed in the CNMI and “has been 

engaged in business that is closely related to the utility for which the invitation for bid is being 

published” for at least 10 years must be considered a pre-qualified bidder.  

 

HOUSE BILL 17- 307: 

This Bill, if it becomes law, would require CUC to purchase renewable energy at a price of 18.5¢ 

per kilowatt hour (adjusted for inflation) for 20 years from the first renewable energy producer or 

producers who could feed up to 30% of CUC’s “existing power capacity” into CUC’s grid. 

Under the House Bill, CUC would be required to enter into a 20-year contract on a “first-come 

first-served basis”, to be “determined by the first firms to submit an application detailing the 
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technical details of the project to the Office of the Governor along with proof that the firm has 

the right to use the real property that is necessary to generate the renewable power.” 

 

While I have yet to get an appointment to speak with Representative Basa, the author of this bill, 

the Language of the Bill strikes me as poorly drafted and potentially problematic. First, the 

“Effective Date” of the Bill is January 1, 2012, which suggests that there may already be some 

“applications” filed with the Governor’s Office which would pre-empt firms like 4i’s from being 

able to produce and sell renewal power to CUC. Second, the Bill does not specify what form the 

“application” to be submitted to the Governor’s Office would take, and which governmental unit, 

if any, is to create such application form. And, most troublingly, the Bill does not specify when 

CUC would be required to enter into the 20-year contract. What it seems to state is that the 

contract would be entered into upon the provision of the power, meaning that the renewable 

energy firm would need to build the facility on the hopes that CUC would comply with the law 

and enter into the 20-year contract when the facility begins to produce power.  

 

I am trying to get a meeting with Representative Basa early next week upon my return from 

Hong Kong.       

 
 

 
 
  
 
 
 
 
 
 
 
 
 
  

 


