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The Institute for Environmental Analytics (IEA) 

 

Founded in 2015, the Institute for Environmental Analytics (IEA) is a research and development centre 

for big data analytics in the environmental field. The IEA specialises in turning large scale, global 

environmental data into easy-to-use products for clients in the energy, agriculture and infrastructure 

markets. 

 

 

 
Energy Analytics Platform 

 

RE-SAT is a new, cloud-based energy analytics platform that focus on the pre-feasibility and strategic planning of 

new renewable energy infrastructure, from single project development through to national energy transition 

strategies. The platform fuses satellite and in-situ weather data with advanced analytics to provide highly 

detailed renewable energy information to help users: 

 Explore and define the best renewable energy installation mix and their locations. 

 Assess the potential financial viability of renewable energy investments. 

 Estimate power production and variability, considering seasonal weather patterns. 

 

The RE-SAT project is led by the IEA and funded by the UK Space Agency (UKSA) International Partnership 

Programme (IPP). RE-SAT Phase 1 (Dec 2016 ς Nov 2017) was implemented in partnership with the Government 

of Seychelles. Phase 2 (Jan 2018 ς Nov 2021) has scaled the RE-SAT platform to 6 other Small Islands States to 

support their transition from fossil fuel electricity generation to renewables. The platform is now operational 

and ready for its commercial Phase. 

 

 
The UK Space Agency  

International Partnership Programme 
 

 

The International Partnership Programme (IPP) is a 5-year, £152 million programme run by the UK Space 

Agency. IPP seeks to use space solutions to make a positive and practical impact on the lives of those living in 

emerging and developing economies through partnerships with end users in the target countries to increase 

their capacity and respond to specific challenges. IPP is part of and is funded from the UK Department for 
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1. Executive summary 

Small Island Developing States (SIDS) are heavily dependent on expensive, vulnerable, petroleum-

based power generation and can spend 15-20% of disposable income on electricity (versus 5-10% in 

the OECD). Whilst having abundant renewable energy (RE) resources ranging from solar and wind to 

geothermal and hydro, the current level of installed renewable capacity is low.  

 

To support the planning and development of renewable energy projects, the Institute for 

Environmental Analytics (IEA) was awarded a grant from the UK Space Agency International 

Partnership Programme to develop an energy analytics platform (RE-SAT) with associated data 

products and modelling to support SIDS to plan and undertake their transition from fossil fuel 

electricity generation to renewables.  

 

Phase 1 (2017) of the project developed a proof-of-concept platform for Seychelles, with Phase 2 

(2018 ς 2021) scaling the concept to 6 other SIDS and operationalising the platform ready for 

commercial exploitation after the end of the funded phases.  

 

Through a collaborative process of co-creation with our country partners, the RE-SAT platform was 

tailored for Palau under three categories of development:  

 

1) Data and modelling: 

a. Tailored weather data to drive the power calculations in RE-SAT. These are high-resolution 

multi-year simulations of key weather variables creating using modelling techniques 

combined with satellite1 and in-situ data. 

b. Resource maps as a guide to the abundance of energy available for a particular type of RE 

installation by location. 

c. Geographical information maps to assess, in combination with the resource maps, suitable 

locations for renewable energy installations. 

 

2) Platform capabilities and features: 

a. Variable Renewable Energy (VRE) simulation - RE-SAT models the energy generated and its 

variability from a combination of VRE installations (wind, solar and wave) (renewable 

energy scenario) as specified by the user in the platform. The power contributions from 

hydro, geothermal and biofuels can also be added if required. 

b. Demand comparison - If the demand for electricity is added, RE-SAT compares the RE 

generated by the combination of installations (the scenario) versus the demand, giving an 

indication of the amount of energy that still needs to be generated by other sources to 

meet demand and help with future energy planning. 

c. Financial analysis - RE-SAT performs a levelized cost of renewable energy calculation to 

assess the relative cost of one technology of combination of technologies versus another. 

 
1 Satellite data is being used to enhance our estimates of Global Horizontal Irradiance (GHI). Surface radiation 

products from: OSI-SAF (Meteosat and GOES-East) and JAXA (Himawari 8) are used as RE-{!¢Ωs primary source 
of data for the estimation of solar power production. 
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d. CO2 and fuel saved ς RE-SAT calculates the CO2 saved and amount fossil-fuel displaced 

(and related costs) by the modelled RE installation. 

 

3) Capacity building: 

a. Working Group meetings and Training Workshops to explain the data and gather feedback 

on the platform ς A two-way exchange of expertise and data was essential for the 

development of the project. 

b. Data repository ς The RE-SAT platform includes a repository which contains all the data 

developed with the partner country for easy access and collaboration. 

c. Technical Manual ς A comprehensive online Technical Manual is available from the RE-SAT 

platform with step-by-step explanations of how to use RE-SAT. 

 

Our partnership in Palau was led by the Palau Energy Administration (PEA) under the Ministry of 

Public Infrastructure, Industries, and Commerce, working closely with the Palau Public Utilities 

Corporation. PEA is the project management unit for renewable energy and energy efficiency in 

Palau. Other agencies involved included the Bureau of Land and Survey. 

During the 4-year project, the platform evolved in response to user requirements and feedback. The 

commercial ready platform (version 2) was successfully launched in Palau in July 2021 during our 

final training workshop (due to the pandemic this took place online). A session to discuss the way 

forward of how the platform would be made available to Palau after the funded project ends was 

also included.  

 

The performance of the RE-SAT platform in Palau was tested against actual power produced by the 

carport solar array at Koror Airport. The errors, expressed as a percentage of the installed capacity, 

measured on the 10-minute average power accounted to 11%. When averaging over a day the errors 

are reduced to 2%.  

 

The impact that RE-SAT has had in Palau is the ability to explore potential scenarios to achieve the 

new 45% energy target by 2025. Palau expects to achieve this mainly through solar PV and they are 

already on that path with a 16MW solar farm expected to be in operation in 2022. RE-SAT was used 

to test the performance of those Independent Power Producer that bided to installed and operate 

the 16MW farm. By using RE-SAT, planners have also realised that adding the second Phase of solar 

will need to include battery storage as the energy produced will exceed the demand in some 

instances. Palau has now a common platform for officers in different department to use common 

data and analytics for efficient and effective collaboration and decision-making. 

 

Based on stakeholder feedback, the benefit and value that RE-SAT is adding include: 

¶ Improved accuracy of data for decisions about the energy mix, required grid infrastructure 

and battery sizing ς leading to potential government savings on infrastructure costs. 

¶ Better power estimation for a mix of RE developments based on robust data ς leading to 

investor confidence and a greater likelihood that RE investments occur, thus reducing reliance 

on imported (and expensive) fossil fuels. 

¶ Appropriate RE technology capacity building ς leading to partners being better equipped to 

plan their future RE infrastructure. 
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For Palau specifically, RE-SAT is:  

¶ Supporting the national planning process to facilitate the targeted increase in the use of 

renewable energy in Palau to 45% by 2025. 

¶ Enabling the Government and power organisations to leverage the tools, knowledge and 

results to apply for other large-scale investment funding (e.g., Green Climate Fund) in support 

of their RE targets. 

 

 

ά¢ƘŜ ǇǊƻƧŜŎǘ ƳŜǘ ǘƘŜ ƴŜŜŘ ŦƻǊ ŀƴ ƛƴŘŜǇŜƴŘŜƴǘ ǘƘƛǊŘ-party source of technical validation for the 

Ltt ǇǊƻŎǳǊŜƳŜƴǘ ǇǊƻŎŜǎǎΦέ Ramon Manny Adelbai, Mechanical Engineer (PPUC) 

 

ά²ƛǘƘ ǘƘƛǎ ƴŜǿ ŀŘǾŀƴǘŀƎŜ ǿŜ ŀǊŜ ƛƴ ǘƘŜ ǊƛƎƘǘ ǇŀǘƘ ǘƻǿŀǊŘǎ ŀŎƘƛŜǾƛƴƎ ƻǳǊ ƎƻŀƭǎΦέ2 Hon. 

Minister Charles I. Obichang, Office of the Ministry of Public Infrastructure, Industries & Commerce 

 
 
 

 

 
 

Figure 1: Landing page of the RE-SAT platform. 

 

 
 

 
2 Extract from a Letter of appreciation to UK Space Agency from the Government of Palau (2019) 



Renewable Energy planning in Palau 
 

Institute for Environmental Analytics   4          November 2021 

 

2. Project overview 

 

2.1. The energy and data challenges facing Palau 

 

2.1.1. About Palau 

 

Palau is located in the western Pacific Ocean and contains 340 islands with an area of 466km2. The 

population of Palau is around 21,000. Its most populous islands are Angaur, Babeldaob, Koror and 

Peleliu. The latter three lie together within the same barrier reef, while Angaur is an oceanic island 

several kilometres to the south. About two-thirds of the population lives on Koror. The capital 

Ngerulmud is located on the island of Babeldaob.  

Palau lies on the edge of the typhoon belt. Tropical disturbances frequently develop near Palau every 

year, but significant tropical cyclones are quite rare. Palau is vulnerable to the impacts of climate 

change, mainly from sea level rise and the impacts of extreme events. 

Palau is a presidential republic in free association with the United States, which provides defence, 

funding and access to social services. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Map of Palau. 

https://en.wikipedia.org/wiki/Island
https://en.wikipedia.org/wiki/Angaur
https://en.wikipedia.org/wiki/Babeldaob
https://en.wikipedia.org/wiki/Koror
https://en.wikipedia.org/wiki/Peleliu
https://en.wikipedia.org/wiki/Coral_reef
https://en.wikipedia.org/wiki/Population
https://en.wikipedia.org/wiki/Tropical_cyclone
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2.1.2. Electricity in Palau ς Energy targets 

Palau has a target of achieving 45% of electricity from renewable energy sources by 2025. (NDC 

targets (2015)3  

The IRENA Palau Energy Roadmap has suggested that the deployment of large-scale solar farms and 

wind on the main grid of Koror-Babaldaob together with battery storage could support this ambitious 

target. The combined grid Koror-Babeldaob main grid has consistently accounted for ca. 98% of 

national electricity demand. 

tŀƭŀǳΩǎ ŜƭŜŎǘǊƛŎƛǘȅ ƎŜƴŜǊŀǘion system is owned and operated by the Palau Public Utility Corporation 

(PPUC), a government-controlled utility with national responsibility for electricity and water services. 

The generation capacity consists of 30MW of diesel generation and 2.3MW of PV rooftop systems. 

The Palau Energy Administration, part of the Ministry of Public Infrastructure, Industries and 

Commerce, in collaboration with the Palau Public Utilities Corporation (PPUC), is responsible for the 

management, implementation and maintenance of new energy projects and infrastructure on behalf 

of the Government of Palau. 

The Palau National Energy Policy (NEP) (2010)4 sets out the policies around climate change, 

renewable energy and security of energy supply both in terms of reliability and resilience. The NEP 

provides a framework to make informed decisions and to manage the energy sector. There is also a 

Strategic Action Plan5 with a more detailed action program. 

In 2018, the Government of Palau awarded a contract to an Independent Power Producer to develop 

a dispatchable utility-scale solar PV project for 35MW of RE and 45MWh of energy storage. The IPP 

would build, operate and sell the power to PPUC for an agreed price and terms as negotiated in the 

Power Purchase Agreement. However, the government had to re-launch the request for proposal 

(RFP) for internal reasons, which delayed the development of the solar project. The new IPP bid is for 

a 20MWp solar generation and was selected at the beginning of 2021. The current renewable energy 

penetration in Palau is 4% (personal communication from government official) mainly through solar 

rooftop PV (on commercial facilities and the airport carport), but with this new IPP solar 

development, the country is on its way to meet its goal of 45% renewable energy use by year 2025. 

 

2.1.3. Challenges in renewable energy planning - common to Small Island States 

Planning and managing renewable energy production require a good understanding of the variability 

in the natural phenomena such as clouds, wind, wave etc. In SIDS, there are a limited number of 

weather stations, therefore there is limited data to understand significant geographic variability, and 

records may be interrupted by operational disturbances leading to missing periods of data. These may 

 
3 Palau Intended Nationally Determined Contributions (2015). 

https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Palau%20First/Palau_INDC.Final%20Copy.pdf 
 
4 Palau National Energy Policy (Aug 2010). 
https://policy.asiapacificenergy.org/sites/default/files/Palau%20National%20Energy%20Policy%202.pdf 
 
5 Strategic Action Plan Energy Sector (2009) http://prdrse4all.spc.int/system/files/essap_final_draft_23-10.pdf 
 

https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Palau%20First/Palau_INDC.Final%20Copy.pdf
https://policy.asiapacificenergy.org/sites/default/files/Palau%20National%20Energy%20Policy%202.pdf
http://prdrse4all.spc.int/system/files/essap_final_draft_23-10.pdf
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be supplemented from time to time by specific site surveys or research projects, however these will 

be limited in location or timeframe. 

 

Satellite based measurements can be used to generate data products that can regularly estimate 

weather parameters over large areas. However, the spatial resolution (typically in the order of 

kilometres) and time resolution may not always be suitable for renewable energy planning. 

 

A key consideration in renewable energy planning and management is the need to anticipate short 

period (within 10 minute) fluctuations in production, as short-term drops in renewable production 

need to be rapidly compensated by backup conventional fossil fuel generation, battery storage or 

other measures. As renewable energy production is distributeŘ ŀŎǊƻǎǎ ŀ ǊŜƎƛƻƴΣ ǘƘŜ Ǌƛǎƪ ƻŦ ΨƛƴǘŜƴǎity 

ŘǊƻǇǎΩ ƛƴ ǊŜƴŜǿŀōƭŜ output can be lessened as, for example, not all installations will be affected by 

changes in cloud or wind at the same point in time. This means that a good understanding of the 

variability in these natural resources by location and time is essential, and this is not always supported 

by current sources of data. 

 

A lack of confidence in the current data observations can lead to over-conservative assumptions 

about the requirements for back-up (leading to increased operational costs), or increased perception 

of risk from investors (leading to increased costs of lending). 

 

2.2. The RE-SAT solution 

The RE-SAT project has addressed these challenges by developing an energy analytics platform to 

support the transition to renewable energy and by using weather observations, satellite data 

products and modelling techniques to enhance and fill in gaps in the weather data record. The 

software platform allows users to access these enhanced datasets and use them to provide improved 

renewable energy resource estimates for investing and planning purposes. 

RE-SAT Phase 1 (December 2016 ς November 2017) focused on Seychelles and the IEA engaged with 

a team of end users drawn from the main energy-related government agencies within Seychelles. 

Through a series of workshops and training sessions the IEA refined the functional requirements for 

RE-SAT under three categories of development:  

 

1. Data and modelling. 

2. Platform capabilities and features. 

3. Capacity building.  

RE-SAT Phase 2 built on what was learned and developed in Phase 1 to apply the platform to a range 

of other SIDS including Palau, in order to prove its usefulness and commercial viability in different 

countries with separate renewable energy demands. The abiliǘȅ ǘƻ ŜȄǇŀƴŘ ǘƘŜ ŎƻƴŎŜǇǘΩǎ ƎŜƻƎǊŀǇƘƛŎŀƭ 

scope is a key strength of an Earth Observation based solution.  
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2.3. Targeting the UN Sustainable Development Goals 

RE-SAT supports the transition towards low carbon energy in SIDS and contributes towards two key 

aspects: energy reliance and climate change mitigation.  

 

¶ Sustainable Goal 7 ς Affordable and Clean Energy - SIDS are heavily 

dependent on expensive, vulnerable, petroleum-based power 

generation (~85% across all the SIDS (IRENA6, 2014) and spend 15-20% 

of disposable income on electricity (versus 5-10% in the OECD). 

Paradoxically, SIDS have abundant RE resources ranging from solar and 

wind to geothermal and hydro. However, the cumulative RE adoption 

across SIDS is less than 15% of total capacity (IRENA, 2014).  

 

 

¶ Sustainable Goal 13 - Climate Action ς Despite emitting less than 1% of 

global greenhouse gases, SIDS are very vulnerable to the effects of 

climate change including rising sea levels, seawater infiltration, land 

erosion and severe storms. 

 

 

 

Increasing the use of renewable energy on island states will improve energy security and tackle 

climate change, leading ultimately to a more sustainable economic growth in the SIDS.  

 

Our programme aligns primary to SDG 7 and the specific target 7.2: άBy 2030, increase substantially 

the share of renewable energy in the global energy mƛȄέΣ ǿƛǘƘ ƛǘǎ indicator: 7.2.1 άwŜƴŜǿŀōƭŜ ŜƴŜǊƎy 

share in the total final energy consumptioƴέΦ 

 

In addition, part of our work also contributes to SDG 10 Reduced Inequalities (e.g., through better 

targeting renewable energy projects at low-income groups) and SDG 11 (Sustainable Cities and 

Communities). 

 
6 IRENA: International Renewable Energy Agency 
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3. Project partners 

 

Our partnership in Palau was led by the Palau Energy Administration (PEA) under the Ministry of 

Public Infrastructure, Industries, and Commerce, working closely with the Palau Public Utilities 

Corporation (PPUC). PEA is the project management unit for renewable energy and energy efficiency 

in Palau. Other agencies involved included the Bureau of Land and Survey. 

 

The role of PEA has been to facilitate access to the progress regarding renewable initiative in Palau by 

providing expert knowledge into the particular RE requirements and potential sources of data. PPUC 

has provided regular updates on the status of the project planned under the request for proposal as 

well as valuable power data from the solar array at the airport carport for our validation purposes.  

 

 

 

Figure 3: Palau participants at the RE-SAT workshop tother with member so the IEA team (Nov 2018) 

 

 

άThe close working group relationship with the IEA team and Palau-side team [was a key 

factor leading to project achievements].έ Ramon Manny Adelbai, Mechanical Engineer (PPUC) 
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4. Developing the RE-SAT platform 

 

4.1. Understanding user needs - common high-level functionalities 

After initial assessments with all stakeholders in each island, the value chain displayed in the figure 

below was captured to show how RE-SAT capabilities were intended to benefit the SIDS stakeholders  

 

Figure 4: RE-SAT intended value chain. 

The following high level functional requirements were identified, common to all partner SIDS. 

 

High level Requirement 

Resource maps - Identify the likely aggregate variation in weather variables affecting energy 

production (insolation, wind speed, wave height) by location and represent in the form of a map. 

Weather data - Quantify the expected variation in weather variables affecting energy production by 

location over a simulated time period. 

The simulated weather variables will: 

¶ Range over multiple years (sufficient to capture modes of multi annual variation e.g., ENSO). 

¶ Reproduce as far as possible the climatology for each nominated location. 

¶ Preserve realistic meteorological inter-area correlations. 

¶ Provide simulated data points at nominated time resolutions with no missing gaps, at a 

nominated spatial resolution. 
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High level Requirement 

Location assessment - Identify potential feasible and optimal locations for the placement of RE 

installations considering multiple decision criteria and constraints (environmental, regulatory and 

legal). Functionality is needed to: 

¶ Facilitate the overlay of GIS layers for location identification. These layers are likely to include: 

resource maps, terrain models, land use, transport networks, electric grid infrastructure, optical 

imagery, building outlines, flooding, landslide, storm hazards, existing RE installations. 

Power output estimation 

Create future scenarios for power output from new RE installations, required for: 

¶ Strategic planning.  

¶ Response to national communications to the UNFCCC. 

¶ Procurement exercises for RE or grid infrastructure. 

¶ Support proposals for new infrastructure. 

Users need to be able to: 

¶ Load pre-selected site locations for installations. 

¶ Load existing installation specifications into a scenario. 

¶ Locate iƴǎǘŀƭƭŀǘƛƻƴǎ Ψōȅ ƘŀƴŘΩ ƻƴ ŀ Ƴŀp. 

¶ Define the technical specification of wind and solar installations, sufficient to allow estimates 

of power production from simulated realistic weather conditions. 

¶ Define financial attributes for each scenario and installation, sufficient to estimate a άfirst 

orderέ levelised cost of energy (LCOE) over the installation lifetime (e.g., attributes such as 

capital expenditure, operation expenditure, inflation, financial discount rates, installation 

lifetime). 

¶ Compare the output of a group of installations with a user specified range of demand 

scenarios, in order to estimate how much renewable production will fall short of or exceed 

demand throughout each day in simulated weather years. 

¶ Simulate the energy production from a specified mix of RE installations against a range of 

realistic weather conditions. Estimate  the total amount of power that would be generated, 

and its variability over a nominated time resolution. 

¶ Quantify the uncertainty of given levels of energy generation for installations in a scenario, 

known as exceedance probabilities P10, P50 and P90. 

¶ View the results of the simulation by individual installation and at varying time resolutions 

(hourly, day, week, month, year). Guide the user to significant conditions in the weather 

simulations (for example periods of maximum or minimum generation or rate of change of 

power production). 

¶ Allow variations on scenarios at different points in time to be easily developed, compared and 

evaluated, accounting for installation aging and changes in demand. 

¶ Allow users to collaborate by sharing and developing scenarios within and between 

stakeholder teams. 

Training and knowledge sharing 

¶ Deliver training to nominated users on how to use the data products and software platform. 

¶ Provide a way to exchange knowledge within the country and across countries regarding the 

use of RE-SAT and renewable energy related issues. 

Access to RE-SAT 

¶ Provide secure access to the platform, through unique logins to key stakeholders. 
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4.2. Specific requirements in Palau 
 

The following specific requirements were requested by stakeholders in Palau 

 

Resource maps ς to support location assessment of the future solar and wind RE installations: 

¶ Solar map 

¶ Wind map 

¶ Wave map 

 

Weather data: 

¶ Global resolution data (30 x 30 km) for a national assessment for combined solar, wind 

and wave.  

¶ High resolution7 solar data products and wind products to support the investment cases 

for Koror and Babeldaob islands. 
 

Probabilistic power calculations: 

¶ To minimise the risks in sizing new RE developments (assessing the range of potential 

power results) 
 

Cost assessment 

¶ Add economic cost analyses calculations for renewable installation types within RE-SAT. 
 

Capacity building 

¶ Training package to help users navigate through the software platform. 
 

Dispatch modelling 

¶ Modelling the integration of intermittent renewables with other forms of generation, 
storage and reserve, allowing better quantification of fossil fuel cost and also emission 
savings. Note that this requirement was not in scope for the current project, but the IEA 
team is taking this forward as a future enhancement. 
 

Meeting these requirements through developing new functionalities in RE-SAT meant that that those 

responsible for RE planning in Palau would be able to: 

¶ Increase the coverage, resolution and precision of estimates of natural resources needed. 

¶ Increase the confidence in RE estimates for investors and planners. 

¶ Benefit from more knowledgeable and skilled staff working on RE planning.  

¶ Improve the efficiency and effectiveness of creating estimates of RE production. 

 

Over time these will contribute towards improved decision-making, reduced costs of implementation 

and increased uptake of renewable energy in Palau, helping to reduce the cost of energy production 

and reducing the economic risks of reliance on fossil fuels. 

 

7 óIƛƎƘ ǊŜǎƻƭǳǘƛƻƴΩ means products that have been derived by the IEA team, typically using combining global 

resolution products and ground truth with complex data intensive modelling. Typically, the resolution is of the 

order of 1km x 1km spatial, 10-minute time resolution. 
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4.3. Responding to requirements ς the technical solution 

Through a collaborative process, the IEA team tailored the project to the needs of the Government of 

Palau and its agencies and developed a set of agreed targeted objectives with short-term benefits for 

Palau as well as long-term benefits.  

 

The RE-SAT functional requirements, as developed in consultation with Palau partners, were 

separated into three categories: 

a) Data and modelling 

b) Platform capabilities and features 

c) Capacity building 

 

4.3.1. Data and modelling 
 

1. Weather data: Analysed and simulated weather data for coupled wind and solar resources. 

These weather datasets were created based on a bespoke local area high-resolution (1km x 

1km) numerical weather model configured by the IEA for Palau. 

 

The weather data products created include wind speed, incoming shortwave radiation, 

temperature, and Global Horizontal Irradiance (GHI). A wave dataset was also generated 

directly from the 30kmx30km Reanalysis data (ERA5) used to drive our high-resolution 

weather model. 

 

Satellite data is being used to enhance our estimates of GHI. Surface radiation products from: 

OSI-SAF (Meteosat and GOES-East) and JAXA (Himawari 8) are used as RE-{!¢Ωǎ ǇǊƛƳŀǊȅ 

source of data for the estimation of solar power production. Satellite derived estimates of the 

incoming flux of shortwave radiation are generally preferred over the estimates from our 

weather model simulations due to the difficulty of accurately simulating cloud cover. The 

situation is reversed towards local dawn and dusk when the remotely sensed estimates 

become unreliable, at which point we fall back to the weather model data. 

 

2. Resource maps: A guide to the abundance of energy available for a particular type of 

renewable generation by location. Resource maps were developed for: solar, wind and wave 

(see Figure 5). 

 



Renewable Energy planning in Palau 
 

Institute for Environmental Analytics   13          November 2021 

 

 
 

Figure 5: Solar resource map for Palau. 

 

 

3. GIS map layers: These are layers, either provided by the partner country or created by the IEA 

(Figure 6). Conservation is very important in Palau, so GIS layers for conservation areas and 

protected areas were important to show places where development should not take place. 
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Figure 6: Example of some of the GIS layers available in the RE-SAT platform for Palau. 

 

 

4.3.2. Platform capabilities and features 
 

1. Location assessment: A capability to use the resource maps together with a combination of 

GIS layers to assess suitable locations for new renewable energy installations.  

 

2. Renewable scenario settings and installations characteristics: The capability to create future 

configurations of mixed renewable energy installations. RE-SAT offers templates of generic 

installation types and those that have been already used or specified by the user, adding to 

the bespoke nature of the application. 

 

3. Variable Renewable Energy simulation (VRE simulation): RE-SAT models the energy generated 

and its variability from a combination of VRE installations as specified by the user. The results 

are based on the multi-year weather data developed and tailored for Palau. 
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Figure 7: Example of the scenario performance summary display in RE-SAT. 

 

4. Geothermal, hydro and biofuel contributions: Capability to add power estimated from these 

installation types. These are added by the user as fixed outputs or predetermined time-series 

of production. 

 

5. CO2 and fossil fuel displacement: RE-SAT calculates the potential for displacement of fossil-

fuel related costs and CO2 emissions saved from the modelled renewable energy scenario. 

 

 
Figure 8: Example of the results of the CO2 and fossil fuel displacement calculations in RE-SAT. 
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6. Uncertainty quantification: RE-SAT reports generation estimates at different exceedance 

probabilities, expressing how often it is likely that a given annual quantity will be exceeded 

when measured repeatedly over several years (to account for year-on-year variability). 

Confidence interval on each of these estimates are also provided (to account for modelling 

uncertainty). 

 

7. Demand comparison: If a yearly load curve (demand for electricity) is provided for the 

scenario, RE-SAT compares the RE generated by the scenario versus the demand, e.g., the 

platform quantifies what residual load remains after considering the renewable contribution. 

This gives an indication of the amount of energy that still need to be generated by other 

sources to meet that demand.  

Figure 9: Example of summary results for the demand comparison analysis in RE-SAT. 

 

8. Financial analysis: Capability to assess the relative cost of one scenario or technology type 

versus another. RE-SAT performs a levelised cost of renewable energy calculation (LCORG). All 

the financial assumptions regarding costs of installations, inflation, etc. were tailored for 

Palau and arrived at in consultation with partners.  

 
Figure 10: Example of performance indicators at different Exadance probabiilities together with the 

Lecelised Cost of Renewable Generation results. 
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Figure 11 shows an extract from a discounted cash flow model automatically created from a 

scenario in the RE-SAT application. The model can be downloaded by the user in the form of 

an EXCEL spreadsheet and shows all assumptions made and the basis of the calculation. This 

allows the user to perform sensitivity analysis on all input assumptions when calculating a 

levelised cost of energy (known in RE-SAT as a levelised cost of renewable generation or 

LCORG) for the energy generated from a specific installation to account for uncertain 

knowledge. The levelised cost of energy is a common industry metric used to estimate and 

compare energy costs. The use of satellite data reduces the uncertainty in production 

estimates and therefore cost estimates. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

Figure 11: Extract from a discounted cash flow model automatically created from a scenario in the RE-

SAT application. 

 














































