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Executive Summary 

Guyana’s economic transformation is accelerating and becoming more diversified. Primary 

energy fuel imports are increasing in line with this economic expansion. However, the 

electricity sector is facing short-term challenges in meeting rising demand, as the development 

of new thermal power plants involves long lead times. Under the Low Carbon Development 

Strategy (LCDS) 2030, Guyana expects a substantial rise in energy demand by 2030; however, 

greenhouse gas emissions are projected to remain stable or potentially decline. The strategy 

also targets achieving 80% renewable energy penetration in the public electricity grid by 2040. 

Advancing renewable energy technologies and reducing reliance on fossil fuels remain key 

national priorities.  

While expanding supply is one option, past limitations in capacity additions, along with 

environmental and climate concerns, make energy efficiency and Demand Side Management 

(DSM) critical strategies for managing demand. Enhancing demand-side flexibility can deliver 

benefits to both utilities and consumers, including effective peak load reduction and 

avoidance of costly peaking generation. The Guyana DSM Action Plan outlines a pathway for 

improving energy efficiency by prioritizing measures that capture the most readily achievable 

gains, as these are both practical for the country and beneficial to end users. 

Guyana’s energy intensity (energy/GDP) is proposed as a more appropriate indicator than per 

capita energy consumption. This metric can be tracked annually using established statistical 

data. Improving energy efficiency through DSM will help meet growing energy needs by 

narrowing the demand–supply gap, while still supporting inclusive economic growth. The 

DSM Action Plan outlines ten key initiatives spanning five sectors residential, office buildings, 

commercial establishments, industrial, and community services, to be implemented over a 

five-year period. The key DSM initiatives are outlined below. 

 

 Electrical Utility End Initiatives 

 DSM Awareness Programmes 

 Government Procurement 

 Promotion of EE appliances 

 Energy Audit of Large Consumers 

 Promotion of CARICOM Regional Energy Efficiency Building Code 

 Efficient and Resilient Water Utility Operations 

 Energy Efficient Street Lighting 

 Integration of Distributed energy resources (DERs) 

 EV charging Infrastructure 

The DSM Action Plan aims to conserve electricity and curb the growth in electricity demand. 

The implementation of key DSM action plans is expected to deliver energy savings of 516 

GWh, representing a 20% reduction target by 2030, based on a projected electricity generation 

of 2,508 GWh. The study identifies three key stakeholders critical to effective DSM 

implementation: consumers who adopt DSM measures, utilities that promote and facilitate 

their adoption, and the Prime Minister’s Office, which provides overall direction and policy 

guidance to the energy sector. 
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1  Introduction  

Guyana’s rapid economic growth is creating significant challenges in delivering efficient and 

sustainable services. With over 80% of the population concentrated along the coastal region, 

continued population growth and urban expansion are placing increasing strain on the 

electricity utility. The country has experienced a significant increase in electricity demand, 

driven by rapid economic growth, industrial expansion, rising residential consumption, and 

ongoing national development initiatives. This surge has created an urgent need for a more 

resilient and efficient power system, leading to a greater emphasis on demand-side 

management (DSM) and energy conservation measures to maintain system reliability and 

affordability. 

Under the Low Carbon Development Strategy 2030 (LCDS), energy demand is expected to 

increase several times over by 2030. In line with the Government’s commitment to addressing 

climate change and reducing emissions from fossil fuel–based generation, energy utilities are 

facing growing political pressure to transition toward lower-carbon alternatives. A key 

objective of the strategy is to significantly expand renewable energy generation within the 

national grid by 2040. 

The main transmission corridor of electricity utility (GPL) Demerara–Berbice Interconnected 

System (DBIS) is supplied by 11 power generation sites along the coast, including the recently 

connected power ships, with a total installed capacity of 295 MW. Current peak demand 

stands at 222 MW, and generation is primarily based on Heavy Fuel Oil (HFO) and Light Fuel 

Oil (LFO). According to GPL, electricity demand grew by 12% annually between 2020 and 

2025 and is expected to continue increasing at a similar rate in the coming years. 

Natural gas from the country’s offshore fields is slated for use in the upcoming Gas-to-Energy 

(GtE) project, which will supply electricity to the Demerara–Berbice Interconnected System 

serving 68% of Guyana’s population. The GtE project is scheduled for commissioning before 

December 2026, marking a shift from decentralized generation to a centralized combined-

cycle gas turbine power plant. 

Significant progress has been made in renewable energy, particularly in the solar sector. This 

includes the deployment of small-scale, grid-connected rooftop solar PV systems across public 

buildings, as well as medium-scale utility solar PV systems for the national grid and 

hinterland regional grids. In addition, two small hydropower projects have been 

commissioned over the past year.  

Under the LCDS, the Government aims to implement a strategy to decouple economic growth 

from reliance on imported fossil fuels for electricity generation. This will be achieved by 

developing indigenous low-carbon energy resources (solar, hydro, wind, biomass, and natural 

gas) to meet growing energy demand with low greenhouse gas emissions.  

The GEA and GPL are the primary implementing institutions responsible for driving demand 

side management initiatives. The DSM Implementation Strategy document outlines the key 

strategic actions required to harness Guyana’s significant energy efficiency potential over the 

period 2026–2030. The strategy provides an action-oriented framework to support informed 

decision-making, ensuring the delivery of stable, reliable, and affordable electricity to all 

customers in Guyana.  
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2  Key Principles of DSM  

2.1 Conceptual Framework and Rationale 

Rapidly growing economies face multiple challenges, including uncertainties in electricity 

demand growth, the need for substantial investments in capacity expansion, and increased 

fuel consumption along with its associated environmental impacts. At the same time, 

governments aim to keep electricity tariffs affordable, which can limit the ability of utilities to 

effectively serve their customers. DSM emerged as a response to these ongoing challenges and 

the pursuit of sustainable development. It is based on the understanding that improving 

energy efficiency is one of the most cost-effective ways to address these issues and reduce 

their overall impact. 

Demand Side Management refers to activities undertaken to reduce the overall cost of 

electricity for consumers of an electrical utility engaged in the generation and distribution of 

electricity through the economical and efficient use of resources. It includes measures and 

principles aimed at improving energy efficiency, managing demand, and optimizing 

consumption patterns as below. 

 Control, reduce and influence electricity demand; 

 Encourage consumers to modify their electricity usage habits both in terms of timing 

and the amount of power consumed to promote more efficient energy use; 

 Safeguard consumer interests and contribute to an overall reduction in tariffs for all 

users; 

 Undertake strategic initiatives to drive long-term structural changes in the market, 

leading to greater adoption of energy-efficient technologies, services, and practices. 

 Promote the use of high-efficiency and renewable energy solutions to minimize 

emissions and reduce greenhouse gases. 

DSM encompasses collaborative efforts between utilities and diverse customer groups such 

as residential, commercial, and small to medium industrial sectors, to improve energy 

efficiency. These initiatives are designed to optimize energy use, delivering benefits to 

consumers, utilities, and society as a whole. 

Steps involved in identification of demand side management programme for an electrical 

utility are provided below:  
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2.2 Approach for DSM action plan  

Several key prerequisites are necessary for developing Energy Efficiency–based DSM action 

plans for utilities. These include a clear understanding of demand variations both daily and 

seasonal the contribution of different consumer categories to overall demand, and the existing 

state of technology, among others. Therefore, a detailed study of the utility’s load profile is 

essential to identify the major consumer segments. 

It is important to determine the share of electricity consumption across different tariff 

categories, which requires an analysis of the utility’s sales profile for major consumer groups. 

Following this, detailed assessments of representative units within each category should be 

conducted to identify key energy-consuming technologies and assess opportunities for energy 

savings through the replacement of existing systems with more efficient alternatives or by 

integrating solar PV technologies. Once the demand for efficient technologies is established, 

utilities can design innovative financial mechanisms to promote and accelerate their adoption. 

This approach is illustrated schematically in the figure. 

 

Figure 2.1 Schematic diagram 

 

2.3 Utility Load Curve 

As of November 2025, the national grid known as the Demerara-Berbice Interconnection 

System has a total installed capacity of 295.8 MW across 11 operational power plants. The GPL 

Load Dispatch Centre provided the hourly load patterns for the day with the highest peak 

demand in 2025. Figure 2.2 below illustrates the 24-hour load curve for the Demerara-Berbice 

Integrated System (DBIS) for the most recent month. The system records its peak demand of 

221.5 MW in the evening, when residential, commercial, and public-service consumption 

coincide. The blue line (“On Bars”) represents the total generation supplied by DBIS power 

stations, while the orange line indicates the actual load consumed. 
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Figure 2.2 Recent month (Sept-25) 24 hr. load curve of DBIS 

 

From the graph data, transmission losses account for 8% of the total electricity generated. In 

terms of consumption patterns, energy usage is generally lower during the late-night period, 

around 3–4 hours after midnight. The typical daytime peak occurs in the afternoon, while a 

second peak is observed in the evening between 7:00 and 10:00 PM. Notably, the nighttime 

peak is over 5% higher than the daytime peak during regular working days. 

The utility experiences higher demand during the months of September – November as 

compared to other months, which is primarily attributed to domestic loads during the dry 

season. Hourly variations in the load were minimal during the dry season months (March to 

May and September – November) as compared to the rest of the months in the year, rainy 

season load is lower compared to dry season. A minimal weekly variation can be observed in 

peak month between the working and nonworking days (around 7 % to 10%), it is mainly due 

to office buildings (both Public and Private). 

2.4 Demand side Load Research 

In order to understand the end use consumption pattern of key appliances in domestic and 

commercial category, a consumer survey through interactions was conducted in the city 

central area of the utility to acquire information on usage of lighting, air conditioning and 

ceiling fans. 

Domestic customers show a noticeable difference in electricity usage patterns between 

residents of Georgetown and those in coastal communities. In provincial households, 

consumption during the afternoon period (12:00 to 16:00 hours) is lower compared to 

households in Georgetown. 
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Commercial consumer load rises during the evening peak hours, mainly due to additional 

lighting requirements. Demand remains considerably higher during the daytime period (10:00 

to 18:00 hours) compared to the late night and early morning hours. 

The consumption of the industrial category is highest during 08:00 to 11:30 hours and 18:00–

20:00 hours, after which it gradually decreases. During these hours, the share of industrial 

category in the aggregated demand ranges from 10% to 15% both in dry and rainy season. 

Majority of the Medium Voltage industries in this category are following a two-shift operation 

and the Low Voltage industries follow a single-shift operation. 

Energy consumption in office buildings (including public offices) typically occurs between 

08:00 and 16:30, Monday to Friday, with most buildings inactive on weekends. Office 

buildings in Georgetown contribute to over 10% of the daily peak load, as observed from 

weekend loading patterns of substation feeders. 

Energy consumption at water utility distribution pump stations and treatment plants remains 

relatively constant throughout the day, with only a slight reduction observed between 23:00 

and 05:00 hours when customer demand for water is lower. The water utility is currently in 

the process of integrating solar PV systems to help meet daytime load requirements. 

The electrical utility prioritized three key focus areas for different customer segments: 

• Residential and commercial customers: Promote consumer-level energy efficiency and 

encourage responsible electricity consumption.  

• Large industrial and commercial customers: Enhance peak load management and 

improve power factor performance.  

• All customer categories: Accelerate the safe, reliable, and compliant integration of 

customer-side renewable energy systems. 

The survey helped in identifying the DSM opportunities and energy saving potential of each 

consumer category.  

 

 

 



6 

  

3  DSM Potential in Guyana 

3.1  Energy Resources 

Imported Fuel: To meet its energy demand, the country relies primarily on imported 

petroleum products, including heavy fuel oil, mogas, diesel, kerosene/aviation fuel, and 

liquefied petroleum gas (LPG). With ongoing economic growth and a rise in Gross National 

Income per capita, energy consumption has steadily increased in recent years. In 2020, total 

primary energy consumption from fossil fuels was 39,611 TJ, rising to 62,570 TJ by 2025 (as 

detailed in Annexure A). This continuous growth in energy demand has also led to a steady 

increase in fossil fuel imports. The trend in fuel imports, measured in thousand barrels (BBLS) 

from 2020 to 2025, is illustrated in Figure 3.1. 

 
Figure 3.1 Product-wise fuel import 
*Includes LPG, LNG, and Avgas. 

Source: GEA energy statistics report.  

A substantial portion of imported fossil fuels is utilized for electricity generation. By fuel type, 

heavy fuel oil (HFO)–based generators contribute approximately 85% of the total installed 

capacity in the Demerara–Berbice Interconnected System (DBIS), while light fuel oil (LFO) 

units account for the remaining 15%. In contrast, the isolated systems rely more heavily on 

LFO, with about 75% of capacity coming from LFO and 25% from HFO. This strong 

dependence on imported fuels has resulted in electricity costs that are considerably higher 

than those in many other Caribbean countries. 

Electricity:  Guyana Power and Light (GPL) is the country’s primary electricity utility, 

responsible for electricity generation, transmission, distribution, customer service and power 

sales. GPLs service territories span the coastal plain, including the three counties of Essequibo, 

Demerara, and Berbice. GPL’s main network operates within Demerara and Berbice through 

the Demerara-Berbice Interconnected System (DBIS) while several isolated systems are 

manged in areas such as Anna Regina on the Essequibo Coast, Leguan Island, Wakenaam 

Island, and Bartica. 

GPL projects that total energy demand across all its systems will grow by 2,508 GWh between 

2025 and 2030, representing a substantial increase of 171%. The Demerara–Berbice 

Interconnected System (DBIS), which accounts for more than 95% of GPL’s overall demand, 
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is expected to see an increase of 2,397 GWh, or 172%, over the same period. Meanwhile, DBIS 

has been expanding quickly, with the number of customers served exceeding 225,000 by the 

end of 2025. 

Apart from issues related to the ageing of generator sets, GPL is also facing issues related to 

high technical and non-technical losses. The primary reasons for high technical losses are: 

• Aged and lengthy conductors (medium and low voltage); 

• Inefficient and over loaded transformers; and  

• Insufficient reactive power compensation. 

The main reason for high non-technical losses is: 

• Unmetered supplies; 

• Defective meters; 

• Street lighting; and 

• Electricity theft 

In 2025, the gross electricity generation from non-renewable energy resources reached 

approximately 1467 GWh reflecting a steady increase over earlier years due to population 

growth and raising electricity consumption from 909 GWh in 2020. The industrial sector 

accounted for the largest share of electricity consumption, followed by residential, 

commercial, street lighting loads. The increase in annual electricity generation is supported 

by a growing population and increased energy consumption. The major share of electricity 

generated in 2025 was consumed in the industrial sector, followed by residential, commercial, 

and streetlights.  

 

Figure 3.2 Electricity Consumption by Sector 

The GPL tariff structure includes both single-part and two-part tariffs (kVA and kWh), 

determined by the energy consumption patterns of end users. It also differentiates between 

government and non-government establishments, applying separate tariffs to each (as 

detailed in Annexure B). 

3.2 Active DSM Measures 

Over the past decade, Guyana’s energy sector has provided incentives to encourage customers 

to use energy more efficiently, thereby reducing overall energy demand and lowering 

36%

17% 16%

24%

7%

Residential Industrial Public Buildings Commercial Street Lighting &

Water Utilities

Energy Consumption by Sector
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electricity costs. Consumers are encouraged to take advantage of these incentives offered by 

the electric utility and to participate in energy efficiency drive. 

Tax Incentives: Significant tax incentives are available to support energy efficiency and 

renewable energy, including exemptions from customs duties and zero-rated VAT. Eligible 

items include solar panels, solar lamps, deep-cycle batteries, solar generators, solar water 

heaters, direct current (DC) solar refrigerators, freezers and air conditioners, wind turbines, 

water turbines, power inverters, and energy-efficient lighting such as LED and compact 

fluorescent lamps. 

Minimum Energy Performance and Labelling : The Guyana National Bureau of Standards 

(GNBS) enforces mandatory energy efficiency standards and labeling for imported and local 

appliances, including air conditioners (GYS 578:2021), refrigerators (GYS 576:2021), and LED 

lamps (GYS 577:2021). These standards require energy labels to help consumers identify, 

select, and purchase efficient appliances to reduce electricity consumption and costs. 

Utility Prepaid Meters: GPL has introduced prepaid meters to benefit customers by enabling 

better control over their electricity consumption and expenditure. These systems allow users 

to proactively manage energy use, avoid debt, and reduce wastage. Prepaid meters typically 

feature digital displays that provide real-time information on energy usage and remaining 

credit, offering immediate feedback on consumption patterns. Studies indicate that the use of 

prepaid meters can result in energy savings of over 10% due to increased user awareness.  

Solar Net Metering: To promote rooftop solar PV systems, GPL has introduced a net metering 

scheme. This mechanism allows solar system owners to export excess electricity to the utility 

grid and receive credits that offset future energy consumption. Key benefits include 

significantly reduced or even zero electricity bills, improved return on investment (ROI) for 

solar installations, and reduced dependence on battery storage by utilizing the grid as a 

virtual storage system. Additionally, distributed solar generation helps alleviate pressure on 

centralized power plants and reduces peak demand on the electricity network. 

Electric vehicle (EV) charging infrastructure:  These can serve as an effective DSM tool by 

optimizing how and when vehicles are charged. This helps reduce peak electricity demand, 

improve grid stability, and lower charging costs for users. Through various simulation studies 

conducted under different scenarios, EV charging systems have been shown to effectively 

manage peak loads and enhance overall energy efficiency.  

3.3 Strategic Opportunities 

Rising living standards, industrialization, and progress in sectors such as health and 

education are strongly affected by limitations in adequate energy supply. Numerous studies 

have established a clear relationship between energy consumption and a nation’s economic, 

social, and technological development. Promoting energy efficiency by encouraging 

consumers to adopt more efficient products is a suitable strategy for Guyana to reduce energy 

demand. 

High transmission and distribution losses around 24% are being experienced by the electrical 

utility, driven by both technical inefficiencies and challenges in energy meter reading. To 

effectively initiate DSM activities, the first and most critical step is ensuring accurate energy 

metering for all customers. From the utility’s perspective, this presents a strong opportunity 

to promote and deploy prepaid meters or advanced smart metering systems, which can 

https://www.google.com/search?q=Guyana+National+Bureau+of+Standards+%28GNBS%29&rlz=1C1CHZN_enIN959IN959&biw=1280&bih=665&sca_esv=a7ab1f079d2ce5f0&sxsrf=ANbL-n7SHnHUKW_eaekCZOI9ewKKsxnYAA%3A1776040466861&ei=Ejrcab6dNKzTp84P-cy52QE&ved=2ahUKEwj0iN6yyumTAxW938kDHQORLVMQgK4QegQIARAB&uact=5&oq=the+guyana+national+bureau+of+standards+%28gnbs%29+energy+efficiency+appliances&gs_lp=Egxnd3Mtd2l6LXNlcnAiS3RoZSBndXlhbmEgbmF0aW9uYWwgYnVyZWF1IG9mIHN0YW5kYXJkcyAoZ25icykgZW5lcmd5IGVmZmljaWVuY3kgYXBwbGlhbmNlc0j8O1DVBlixOXABeACQAQCYAdkBoAHmFKoBBjAuMTcuMbgBA8gBAPgBAZgCA6AC3ALCAggQABiwAxjvBcICBxAjGLACGCfCAgUQABjvBZgDAIgGAZAGBJIHAzEuMqAHwDayBwMwLjK4B9kCwgcFMC4xLjLIBwuACAA&sclient=gws-wiz-serp&mstk=AUtExfDCru0WLWQ8CvUvxy4GZnhoxwXWBEPgZsrLt-B3B5hzuUuMM35KhOMgIwI1stHWIzOysZSS8cQLylNaPi0MBNSAD4tZbJz0vvTGNnrZi1-qU8og6WtZfYu6JBhnKj_cxAjv5quLMq7KVlX194L-F1PVOQhe4XK1ohE8zTTr89D34JxOTNkikyOO4P61DsowK6p4pmTZqP4uicmnzf9eCL_XEGpWl5Y893KW_2E_VUJTNEsM5F2Xps21p4bcmciTNWuZ4ic5O8vnL_t3wT8265HSKL26wELZe_eCV2dHnHlBEeHijaouiBGO6MoQ4EWxbayHM0jSMRHxL8k5jBDL0ssA_EIzM9WP6YS2Om8parGLL2Aavw5F-Mj1ZVoQU4Ykow&csui=3
https://www.google.com/search?q=Guyana+National+Bureau+of+Standards+%28GNBS%29&rlz=1C1CHZN_enIN959IN959&biw=1280&bih=665&sca_esv=a7ab1f079d2ce5f0&sxsrf=ANbL-n7SHnHUKW_eaekCZOI9ewKKsxnYAA%3A1776040466861&ei=Ejrcab6dNKzTp84P-cy52QE&ved=2ahUKEwj0iN6yyumTAxW938kDHQORLVMQgK4QegQIARAB&uact=5&oq=the+guyana+national+bureau+of+standards+%28gnbs%29+energy+efficiency+appliances&gs_lp=Egxnd3Mtd2l6LXNlcnAiS3RoZSBndXlhbmEgbmF0aW9uYWwgYnVyZWF1IG9mIHN0YW5kYXJkcyAoZ25icykgZW5lcmd5IGVmZmljaWVuY3kgYXBwbGlhbmNlc0j8O1DVBlixOXABeACQAQCYAdkBoAHmFKoBBjAuMTcuMbgBA8gBAPgBAZgCA6AC3ALCAggQABiwAxjvBcICBxAjGLACGCfCAgUQABjvBZgDAIgGAZAGBJIHAzEuMqAHwDayBwMwLjK4B9kCwgcFMC4xLjLIBwuACAA&sclient=gws-wiz-serp&mstk=AUtExfDCru0WLWQ8CvUvxy4GZnhoxwXWBEPgZsrLt-B3B5hzuUuMM35KhOMgIwI1stHWIzOysZSS8cQLylNaPi0MBNSAD4tZbJz0vvTGNnrZi1-qU8og6WtZfYu6JBhnKj_cxAjv5quLMq7KVlX194L-F1PVOQhe4XK1ohE8zTTr89D34JxOTNkikyOO4P61DsowK6p4pmTZqP4uicmnzf9eCL_XEGpWl5Y893KW_2E_VUJTNEsM5F2Xps21p4bcmciTNWuZ4ic5O8vnL_t3wT8265HSKL26wELZe_eCV2dHnHlBEeHijaouiBGO6MoQ4EWxbayHM0jSMRHxL8k5jBDL0ssA_EIzM9WP6YS2Om8parGLL2Aavw5F-Mj1ZVoQU4Ykow&csui=3
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improve measurement accuracy, enhance billing efficiency, and support better energy 

management. 

Over the past three years, rising employment opportunities and government promotion of 

new housing schemes have contributed to increased income levels. This trend is reflected in 

revenue authority statistics, which show a growing demand for appliances such as fans, air 

conditioners, and freezers. Given these developments, it is important to build awareness and 

provide training for sales personnel so they can effectively educate customers about Minimum 

Energy Performance Standards and appliance labelling. 

As energy efficiency represents one of the most impactful DSM strategies, the electrical utility 

can play a key role by investing in customer focused initiatives. These may include offering 

free or low-cost energy audits for households, commercial establishments, and industries, as 

well as providing tax incentives and rebates to encourage the adoption of energy-efficient 

appliances. 

Guyana’s construction industry is undergoing rapid and unprecedented growth, driven 

largely by a nationwide housing initiative. The government has set an ambitious target of 

allocating over 40,000 house lots, with a focus on developing homes for low-income, 

moderate-income, and young professional groups. At the same time, the private sector is 

expanding significantly, particularly in Georgetown, where a surge in hotel construction is 

underway to accommodate the increasing number of visitors associated with the oil and gas 

industry. 

To ensure this growth is sustainable, strengthening local building regulations and adopting 

an Energy Conservation Building Code would be highly beneficial. These measures can help 

manage future energy demand while providing cost-saving advantages for both building 

owners and occupants. 

Solar rooftop systems in residential housing serve as an important DSM tool by transforming 

residents from passive energy consumers into active “prosumers.” This enables households 

to generate, monitor, and optimize their own electricity use more efficiently. Through net 

metering schemes, grid-connected homes can export excess solar energy generated during the 

day back to the grid. This not only improves overall energy efficiency but also helps 

households significantly reduce their electricity costs. 

Achieving success requires a holistic approach that addresses the entire value chain, from 

energy supply to end-use demand. When effectively implemented, DSM enables utilities to 

actively shape load profiles, align demand more closely with supply cycles, defer expensive 

infrastructure investments, and unlock new value streams. 

DSM offers strategic tools to influence electricity consumption patterns, improving asset 

utilization while reducing costly peak demand. With clear vision and strong commitment, 

utilities can leverage DSM not only to enhance system reliability but also to deliver broad, 

long-term benefits for both consumers and the evolving energy landscape. 

3.4 Challenges in implementing DSM Programmes  

Awareness of DSM initiatives and their benefits remain relatively low. As a result, targeted 

marketing and public awareness campaigns are essential to effectively promote this specific 

initiative and encourage wider adoption. In parallel, customers should be systematically 
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segmented by tariff category and end-user sector to identify those with the greatest potential 

to benefit from DSM measures. This segmentation will enable the development of tailored 

programs, whose cost-effectiveness can be rigorously assessed. Based on these insights, a 

structured and actionable implementation plan should be formulated to support the efficient 

rollout of DSM initiatives. 

The electrical utility conducted a detailed assessment of foreseeable risks and challenges 

associated with implementing the DSM programme, categorizing them across key areas 

including technical, financial, regulatory, health, safety, environmental, and external risk 

factors. 

A number of industrial and commercial establishments have yet to undertake energy audits, 

resulting in limited availability of reliable data on their operational energy use. This gap may 

stem from a lack of awareness among management regarding the benefits of energy efficiency, 

as well as a shortage of skilled personnel capable of conducting such audits. It is therefore 

essential to identify high-energy-consuming customers and facilitate access to professional 

energy audit services. The benefits of reduced losses and enhanced electricity system 

reliability should be clearly communicated to these large energy users to encourage greater 

participation in efficiency initiatives. 

The deployment of DSM is constrained by both socio-economic and technical challenges. 

Socio-economic barriers include inadequate policy frameworks that fail to deliver strong 

economic incentives, as well as limited funding and a shortage of skilled human resources. 

On the technical side, challenges encompass insufficient infrastructure, cybersecurity risks, 

constraints in battery technology—particularly raw material availability and limited 

lifespan—and inefficiencies in data collection and management systems. To advance DSM 

implementation, it is critical to enhance enabling conditions through the development of 

robust policies and regulatory frameworks, particularly for advanced metering infrastructure. 

Additionally, appropriate tariff reforms for prosumers, including mechanisms such as feed-

in tariffs, are necessary to support wider adoption.
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4  DSM Implementation Strategy 

4.1 Development of Implementation Plan 

Based on present status and scale of the electrical utility sector in Guyana, two key focus areas 

have been identified for development under the DSM programme: 

1. Modernization of the electrical utility system, with clearly defined targets for 

reducing technical and commercial losses; 

2. Encouraging and enabling customers to actively participate in the implementation of 

DSM initiatives. 

In practice, a DSM programme cannot be designed in a single phase. As implementation 

progresses, the identified initiatives will need to be refined and adjusted based on real-time 

insights, operational experience, and local factors, including prevailing weather patterns. 

Successful DSM implementation depends on several key factors, including the availability of 

skilled technical manpower, a strong understanding of the market and customer behaviour 

across different segments, and the ability to draw on and adapt lessons learned from other 

utilities in the region.  

In line with the ongoing activities of the electrical utility and the measures already adopted, 

the following initiatives are proposed for implementation: 

• Reduce Aggregate Technical and Commercial (AT&C) losses to below 18% by 2030 

and further to below 12% by 2040; 

• Ensure compliance with electrical regulations by requiring all customers with loads 

above 500 kVA to maintain a power factor of 0.95 or higher; 

• Support grid modernization by reviewing procurement policies to promote increased 

adoption of smart meters; 

• Achieve targeted energy conservation, enhance reliance on domestic energy sources, 

and encourage the use of energy-efficient appliances;  

• Promote greater integration of renewable energy in residential and commercial 

buildings. 

DSM activities require a broad range of technical support, financial incentives, and guidance 

to promote energy efficiency across different categories of consumers. The key benefits of 

DSM are illustrated in Figure 4.1.  

 
Figure 4.1: Benefits of DSM 
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4.2 DSM Action Plan  

In the context of Guyana, DSM action plan provides an alternative to continuously expanding 

electricity supply to meet rapidly growing demand. Since power grid rely on a balance 

between supply and demand to remain stable, DSM measures do not always lower overall 

energy use. Instead, they focus on shifting electricity consumption from peak periods to off-

peak times, thereby reducing strain on the grid when demand is highest. Also, DSM plays an 

important role in supporting the transition to renewable energy and enhancing overall energy 

efficiency. 

An effective action plan has been recognized as a key component for sustaining the 

implementation of energy efficiency initiatives at the national level. The action plan contains 

10 specific programs aimed at reducing energy consumption across various consumer groups, 

including residential, commercial, industrial, and community services such as water supply 

and street lighting. 

1. Utility End Initiatives: Transmission and distribution have been identified as key areas 

for reducing energy losses. GPL’s electric power system operates across four main voltage 

levels: 230 kV and 69 kV for bulk power transfer, 13.8 kV for primary distribution, and 

lower utilization voltages for customer-specific applications. 

The transfer of energy at higher voltage levels is an ongoing process, aligned with load 

growth, funding availability for system improvements, and continuous monitoring as part 

of an active DSM initiative. 

GPL has also identified that in certain areas with lower utilization voltages, extending the 

neutral line alongside phase lines can significantly improve voltage levels for end 

customers. This initiative should be prioritized with clear timelines, as it enhances system 

reliability and helps minimize distribution losses. 

2. DSM Awareness Programmes: Well-motivated personnel play a critical role in 

developing and implementing energy efficiency policies, which are essential for sustained 

improvement at the institutional level. Achieving meaningful energy savings and 

efficiency gains requires the collective efforts of many individuals, including the student 

community. It is important to promote awareness through targeted campaigns that 

educate staff within energy-consuming organizations about available energy efficiency 

measures and specific DSM techniques. 

Integrating energy conservation into students’ curricula is a vital long-term strategy, as it 

helps build awareness and fosters responsible energy use from an early stage. Engaging 

influential organizations or individuals can further strengthen these efforts. Regular 

awareness campaigns should be carried out through visual media—such as posters, flyers, 

leaflets, brochures, television, and social media which can significantly enhance public 

understanding of energy efficiency. Establishing a dedicated fund to support and sustain 

these awareness programs is also essential. 
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3. Government Procurement: To promote the benefits of DSM through public procurement, 

the Ministry of Finance and the National Procurement and Tender Administration Board 

should issue an official memorandum mandating that all Ministries and Agencies procure 

only energy-efficient appliances. This requirement should apply to items such as split air 

conditioners, frost-free refrigerators, ceiling fans, and lighting fixtures, in accordance with 

standards approved by the GNBS. 

4. Promotion of EE appliances: Domestic appliances and lighting make up a large share of 

electricity use in both residential and commercial sectors, especially during peak demand 

periods. Therefore, the goal is to speed up the adoption of high-efficiency split air 

conditioners, refrigerators, ceiling fans, and energy-efficient lighting systems. While 

improving efficiency in appliances and lighting usually requires some upfront investment, 

the costs are generally modest and can typically be recovered within 12–18 months. 

Guyana has already established energy efficiency standards and labelling requirements 

for these appliances. 

 Organizing training workshops at regular intervals across the country, with 

maximum participation of the sales / installation technicians and local industrial / 

manufacturing / import associations.  

5. Energy Audit of Large Consumers: GPL, as a utility, currently lacks sufficient data on the 

load profiles and consumption patterns of large energy users—particularly in the 

industrial and commercial sectors. This gap limits its ability to design and implement 

targeted DSM initiatives, such as power factor correction programs or the use of chilled 

water storage systems to reduce peak demand. 

Conducting energy audits for medium and large businesses is therefore essential. These 

audits can identify opportunities for improving energy efficiency, reducing operating 

costs, and optimizing electricity usage. At the same time, raising consumer awareness 

about the cost-saving potential of energy-efficient technologies is critical to encouraging 

adoption. 

The energy audit process will help pinpoint key Energy Efficiency and DSM 

opportunities, along with estimating the energy-saving potential of each technology 

within the large consumer segment. To support investment planning under DSM, 

statistical methods can then be applied to extrapolate findings and estimate the 

aggregated demand for the identified energy-saving technologies. 

6. Promotion of CARICOM Regional Energy Efficiency Building Code (CREEBC): 

Guyana as a tropical climate have unique building requirements that call for higher-

quality design standards. Established regional building codes CREEBC with minimum 

energy-efficiency requirements for residential and commercial structures can be adopted. 

Strong emphasis should be placed on making these codes mandatory, as they can 

significantly enhance energy efficiency, lower consumer energy costs, and improve 

resilience against natural disasters. 

7. Efficient and Resilient Water Utility Operations: Water utilities play a critical strategic 

role in reducing peak energy demand, deferring costly infrastructure upgrades, and 

promoting long-term water sustainability. The Guyana Water Incorporated (GWI) has 

established an Energy Management and Renewable Energy Unit to drive its conservation 

actions.  
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As a DSM initiative a clear need for a more action-oriented approach one that redirects 

energy management practices toward underutilized opportunities and prioritizes 

implementation. This includes investing in more energy-efficient pumping systems and 

deploying smart, real-time controls to optimize water supply operations and maximize 

system efficiency. 

Also, integrating on-site renewable energy solutions, such as solar photovoltaic (PV) 

systems, can reduce dependence on the main grid while contributing to peak demand 

reduction and overall energy resilience. 

8. Energy Efficient Street Lighting: Promote the use of renewable technology and energy 

efficiency through the deployment of solar-powered LED streetlights in coastal towns and 

communities, helping to reduce overall electricity consumption. This intervention is 

particularly relevant for achieving both energy conservation and peak load reduction 

during evening hours. Since public lighting falls under the responsibility of local councils, 

the installation of solar-powered LED streetlights has been identified as a key DSM 

measure. 

9. Distributed energy resources (DERs): Households and commercial establishments that 

generate electricity on-site reduce their reliance on the grid. When they produce excess 

energy, it can be fed back into the grid, helping utilities avoid ramping up fossil fuel power 

plants. This can be accomplished through the installation of rooftop solar PV systems. 

10. EV charging: Smart EV charging energy management systems can adjust charging 

behaviour based on grid conditions, even allowing vehicles to supply power back to the 

grid when demand is high. Electric vehicle charging presents a significant opportunity to 

shift energy use to off-peak periods, improving overall efficiency. As a result, electric 

vehicles are among the fastest-growing forms of DERs. 

4.3 Monitoring of DSM Action Plan Progress 

Successful implementation of the DSM Action Plan depends on strong oversight by the Nodal 

Agency. As the Project Team carries out the plan, progress should be tracked regularly by the 

Data Management and Monitoring Unit. In addition, annual planning and resource allocation 

must be guided by clearly defined indicators that set measurable targets for each year’s 

implementation. 

The key factor in effectively improving energy efficiency is understanding how energy is 

currently used and identifying opportunities to use it more effectively. This understanding 

not only supports the successful implementation of efficiency measures but also enables better 

monitoring and evaluation of performance. Gaining such insight requires an appreciation of 

the complex economic and social activities involved, as well as how they interact with one 

another. 

One of the main challenges in executing energy efficiency strategies and action plans 

effectively and efficiently is to quantify the achievements from the available data. To make 

this happen, one of the useful tools in energy efficiency implementation is the energy 

efficiency indicators. 
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Given the modest growth of population and the rapid economy of Guyana, it is appropriate 

to use energy intensity as a monitoring indicator. Energy intensity represents the ratio 

between energy use and economic output and is typically calculated by dividing Total 

Primary Energy Supply (TPES) by Gross Domestic Product (GDP). For Guyana, the energy 

intensity in 2025 was 60.1 toe per million Guyana dollars (G$) at 2024 prices. 

Monitoring makes it possible to track the progress of DSM action plans against set targets and 

timelines, ensuring that activities are carried out as intended. Implementation is a continuous 

process that requires all stakeholders to remain actively involved, regularly review progress, 

and adapt strategies when necessary. 

 

4.4 DSM Action plan Targets 

Optimizing energy demand is a key priority for Guyana, as it helps minimize the need for 

new power generation capacity while allowing resources to be redirected toward investments 

that support economic growth. DSM initiatives contribute to building a Low-carbon economy 

and fostering the creation of green jobs. The growth of these opportunities supports the LCDS 

2030 by advancing smart grid and digital technologies, while also contributing to a safer, 

cleaner environment through reduced carbon emissions. 

Based on the estimated energy-saving potential of each key action plan, specific targets have 

been established, as outlined below. 

Table 4.1 Summary of key Demand Side Management Actions and targets 

S. No Key DSM Actions Target (in %) 

1 Utility End Initiatives 5 

2 DSM Awareness Programmes 3 

3 Government Procurement 5 

4 Promotion of EE appliances 10 

5 Energy Audit of Large Consumers 10 

6 Promotion of Regional Energy Efficiency Building Code 10 

7 Efficient and Resilient Water Utility Operations 30 

8 Energy Efficient Street Lighting 25 

9 Distributed energy resources 35 

10 EV charging 4 

 

The implementation of the DSM action plan is expected to deliver electricity savings of 20% 

by 2030. A summary of the DSM initiatives and their corresponding targets is presented 

below. 
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Summary of DSM initiatives and its target 
 

Sector DSM initiatives / activity Target Group 2026 2027 2028 2029 2030 Energy Saving 

Potential, % 

 Utility End Initiatives        

Electrical 

utility  

Distribution lines – upgrade  Number of Kms / Voltage Levels, 

kV 

25 / 

13.8 

100/ 

230 

100/ 

230 

25/ 

13.8 

25/ 

13.8 

3 

Smart Meters / Pre-Paid Meters Number of Customers 2000 5000 5000 5000 5000 1 
Customer – Billing Improvements /Theft Number of Customers 300 500 500 500 700 1 

 DSM Awareness Programmes        

Residential / 

Commercial 

Social Media Planforms Monthly  12 12 12 12 12 1 
Training programs / Workshops / Expo Number of Events - Quarterly 4 4 4 4 4 1 
School Education Programs / Curriculum Ministry of Education 3 3 3 3 3 1 

 Government Procurement        

Public 

Buildings 

EE retrofits – Air Conditioners / refrigerators Ministries / Agencies 30 50 50 50 70 3 

New Buildings / renovation Ministries / Agencies 25 25 25 25 25 2 
 Promotion of EE appliances        

Residential / 

Commercial 

Labelling – LCDS logo  

Air Conditioners / refrigerators 

GNBS 1000 2000 2000 2000 2000 5 

Dissemination Programs – Sales / Importers  Private sector / Regional Events 10 + 

2 

10 + 2 10 + 2 10 + 2 10 + 2 2 

Survey of Hotels / Resorts  Ministry of Tourism 6 6 6 6 6 3 

 Energy Audit of Large Consumers        

 

Industrial 

Energy Assessment / Power Factor 

Improvement / 

GPL Customers 10 5 5 5 5 10 

Promotion of EE / RE to Commercial Ministry of Agriculture 

/Forestry/Mining  

5 5 5 5 5 10 

 Promotion of Regional EE Building Code        

Buildings Workshops for Civil and Architectural Eng. Ministries / Individuals 2 2 2 2 2 5 
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New Public Building’s adopting code 

(design) 

NPTAB 3 5 5 5 5 5 

 

 Efficient and Resilient Water Utility 

Operations 
       

Water 

Utility 

EE retrofits – Pumps / VFDs  GWI 10 10 10 10 10 20 
RE integration at WTPs, Well stations and 

buildings 

GWI 5 5 5 5 5 35 

 Energy Efficient Street Lighting        

 

Communitie

s / NDC / 

RDC 

New Street Lights across communities Local Govt 5000 15000 15000 15000 20000 30 
New Road Projects / Upgrades Public works 1000 1000 1000 1000 1000 25 

 Distributed energy resources        

Buildings 

(Public / 

Private) 

Residential Buildings - Roof top solar PV (5 

kWp) 

Ministries / Banks / Prominent 

Private 

200 500 500 500 800 40 

Public / Private Buildings – Roof top solar PV Ministries /   25 50 50 50 75 35 

 EV charging        

Transport Establishing Charging stations Ministries / Private sector /GEA 3 3 3 3 3 2 

New EV sales GRA / Importers / GEA 50 100 100 100 150 2 
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5  Case Studies  

This section presents case studies of three key customer categories. The DSM case studies 

demonstrate how end users can conduct their own energy assessments (audit) as an initial 

step. It highlights the importance of understanding utility bills and reviewing energy 

consumption patterns. In addition, the case studies outline how customers can assess the 

potential benefits of integrating rooftop solar PV systems. 

 

Case Study: 1  Energy Audit of Residential Building 

Case Study:  2 Energy Audit of Office Building 

Case Study: 3 Energy Audit of mid-size Hotel 
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Case – 1: Energy Audit of Residential Building 
 

1.1 Energy Audit Methodology 
 

The home energy audit is conducted using the following structured procedure: 

 

1. Collect monthly electricity bills issued by GPL (Guyana Power & Light) 

2. Prepare a detailed inventory of all electrical appliances, noting rated power from 

nameplate labels (refer Annexure C) 

3. Estimate daily and monthly energy consumption using the formula in Annexure D, 

based on operating hours 

4. Compare estimated energy consumption against actual GPL monthly bills 

5. Analyse energy-saving opportunities and investment requirements 

6. Rank ECMs and prepare an implementation action plan 
 

1.2 Analysis – Energy Consumption Pattern 
 

Based on the monthly electricity bills, the monthly home electricity consumption varies from 

420 to 450 kWh. The daily and monthly electrical energy consumption details are calculated 

using Annexure C & D, and the details are provided in Table A1. 

 

Table A1: Daily and monthly energy consumption details of home appliances 

Sl. 

No. 
Appliance Name 

Daily Energy 

Consumption 

(kWh) 

Number of Operating 

Days in a Month 

Monthly Energy 

Consumption 

(kWh) 

1 Ceiling Fan 3.5 31 109 

2 Bedroom Air Conditioner 3 31 93 

3 Refrigerator 2.9 31 90 

4 Tube Light LED 1 31 31 

5 
Drawing Room Air 

Conditioner 
1.8 

20 
36 

(Five days a week) 

6 Television 0.6 31 19 

7 Electric Water Kettle 0.6 31 19 

8 Desktop Computer 0.6 
20 

12 
(Five days a week) 

9 Bread Toaster  0.2 
20 

4 
(Five days a week) 

10 Food Processor 0.2 
16 

3 
(Four days a week) 

11 Water Pump 0.3 31 9 

12 Washing Machine 1.7 
4 

7 
(Twice a week) 

13 Cloth Iron 0.4 
4 

2 
(Twice a week) 

  Total 16.8   433 
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1.3 Energy Conservation Measures (ECM) 

By analyzing their daily energy consumption behavior and power consumption by various 

electric appliances, the resident identified the following energy-saving measures in their 

home.   

ECM -1: Switching OFF Fans, Lights, and other appliances when not in use  

In general, the ceiling fans used in the dining room and kitchen were kept ON throughout the 

day. And also, few lights were continuously kept ON the whole day. Hence, family member 

decided to switch OFF the three fans and lights whenever it was not required. By using the 

energy savings calculation methodology provided in Annexure D, the estimated monthly 

energy savings is 17.7 kWh which amounts to G$ 768 and the same amount results in the 

reduction of the monthly bill. 

ECM -2: Energy savings by switching OFF the appliance at the plug point when not 

in use, (i.e. standby power saving) 

Standby power is the electrical power that a device consumes when not in use but plugged 

into a power source and ready to be used. For example:  

• The television is OFF with the remote, but the main power supply and set-top box are 

ON. 

• Microwave is not being used, but it is ON from the main power supply. 

• Not using the internet, but the modem is ON. 

Power used by appliances in OFF or standby mode is given in Annexure D. If residents 

generally switch OFF the electronic devices like a desktop computer, television and set-top 

box with remote but these appliances were not disconnected from the main switch. Hence, 

they all consume some energy in standby mode. It was identified that the un-utilized time or 

standby time is around 19 hours. By disconnecting the main switch, they would be able to 

save 15 kWh per month and the same amounts to G$ 651 per month. (Use energy savings 

calculation methodology given in Annexure E). 

ECM -3: Set the temperature of Air Conditioners to 24 – 27°C.  

The default set temperature of the air conditioner when it switches ON is around 20°C. In 

contrast, the normal human body temperature is 35-37°C. Hence, maintaining a temperature 

closer to 27°C is healthier for individuals in tropical regions like Guyana. There is a common 

misconception that an air conditioner will take a longer time to cool the room at 24°C. In 

reality, the thermostat in the AC checks the air temperature inside the room and stops the 

compressor when the temperature reaches the desired level. The compressor will have to 

work more and use more electricity if the temperature is set at 20°C rather than at 24°C. By 

doing so, 3-4% power can be saved. (Temperature setting: < 24°C, i.e. 23°C to 18 °C → 6% power 

saving for every 1°C change in set point and for temp setting >24°C, i.e. 25°C to 30°C → 4% power 

saving for every 1°C set point shift). If it is decided to follow the 24°C temperature setting of the 

air conditioner, which resulted in a monthly energy savings of 13.4 kWh with a cost saving of 

G$ 582.  
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ECM – 4: Setting the timer to automatically switch OFF the air conditioner after a 

particular duration of time.  

At night, due to the constant running of the air conditioner in the bedroom, all family 

members feel cold after midnight. Instead of switching OFF the AC, they use a comforter and 

finally, they switch OFF the AC in the morning. So, they decided to use the OFF-timer option 

in the air conditioner, and by doing so, the daily run time of the air conditioner was reduced 

by 1 hour, and the family could save G$ 1615 per month.  
 

Appliance 

Name 

Number of 

Appliance

s 

Rated 

Power 

(Wattage) 

Daily 

Operating 

Hours 

Daily Energy 

Consumption 

(kWh) 

Monthly 

Energy 

Saving 

(kWh) 

Monthly 

Cost 

Saving 

(G$) 

Split Air 

Conditioner 

1 1184 5.0 5.9 37.2 1615 

4.0* 4.7 

 *After using the OFF-timer option in the air conditioner.  

 

EMC – 5: Replacement of 70W ceiling fan with new 24W energy-efficient BLDC fan.  

BLDC motor fans consume less power as compared to traditional ceiling fans. They come 

with a remote-control unit with a timer facility and speed control, allowing them to switch on 

and off easily.  

 

 

 

 

 

The energy savings calculation methodology given in Annexure F is used to evaluate the 

annual energy-saving by replacing conventional ceiling fans with 5 BLDC fans is 1177 kWh. 

Based on prevailing unit cost, the realisable yearly energy cost savings is G$ 51,117 and the 

investment cost for five BLDC fans is G$ 180,000. 

 

 

 

 

Figure A2: Power consumption of BLDC Fan and conventional fan 

Fan Speed Power consumption, Watts 

BLDC Fan Traditional Fan 

1 6 16 

2 10 27 

3 14 45 

4 19 55 

5 24 70 
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1.4 Categorization of ECM  
 

A summary of the proposals is given in Table A2. 

Table A2: Summary of overall potential savings 

Sl. 

No. 
Energy Conservation Measure (ECM) 

Monthly Energy 

Saving (kWh) 

Monthly Cost 

saving (G$) 

No / Low cost measures(< 1 year) 

1 
Switching OFF Fan, Light, and other appliances 

whenever not in use 
17.7 768 

2 

Energy-saving by switching OFF the appliance at the 

plug point when not in use, i.e. standby power 

saving 

15 651 

3 
Set the temperature of the air conditioner to around 

24 - 27°C. 
13.4 582 

4 
Set the timer to automatically switch OFF the air 

conditioner after a particular time duration 
37.2 1615 

Medium term measures (between 1 and  3 Years) 

5 
Replacing 70W traditional ceiling fan with new 24W 

energy-efficient BLDC fan.  
98 4256 

  Total 181.3 7872 

 

Through proper utilization of the electrical appliances and replacing old inefficient electrical 

appliances with new energy-efficient appliances, the family can save G$ 7872 per month and 

reduce their monthly electricity bill by 41%. 
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Case – 2: Energy Audit of Office Building 
 

2.1 Energy audit Methodology 
 

The methodology for performing an energy audit of the office building has the following 

steps: 

 

1. Collect monthly consumption details for all energy sources (electricity, diesel, LPG) from 

GPL invoices; 

2. To make a list of different equipment present in the office such as computers, printers, 

pantry equipment, air conditioners, lighting etc., along with their rated power 

consumption details which are generally present on the specification label (or) can be 

referred from Annexure C; 

3. To collect information on the operating hours and practices followed to use the 

equipment based on the discussions with the facility management personnel. 

4. The collected information on equipment labels and operating practices can be used to 

evaluate baseline energy consumption using the procedure given in Annexure D. 

5. Based on the analysis of measurements and operating practices, energy-saving 

opportunities can be identified with a tentative estimation investment required; 

6. Ranking the energy-saving opportunities and drawing up an implementation action plan. 

 

2.2 Analysis – Energy consumption pattern 

The list of equipment present in different areas of the office is provided in Table B1, along 

with rated power details: 

Table B1: Equipment details of the facility 

Sl. No. Appliances Quantity Wattage Location 

1. Fan 10 70 Ground Floor, First Floor & Security  

2. Tube light LED 9 9 Ground And First Floor 

3. LED 9 15 Ground Floor, First Floor & Security  

5. Server room AC 2 1,184 First Floor 

6. Conference room AC 2 1,184 Ground And First Floor 

7. Computers 25 120 Ground And First Floor 

8. Coffee maker 1 1,000 Dining Area 

9. Water pump 1 500 Garden Area 

10. Printer 1 400 Ground Floor 

 

The monthly baseline electrical energy consumption is calculated using the procedure shown 

in the Energy calculator sheet (Annexure-D). The total monthly energy consumption details 

of the office facility are given in Table B2. 
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Table B2: Monthly energy consumption (calculated data) 

Description Energy consumption, 

kWh 

Energy cost, G$ 

Monthly Energy consumption during working 

days 

968 54,576 

Monthly Energy consumption during weekends 185 10,430 

Total  1153 65,006 

During the audit, it was observed that some of the electrical devices in the office were not 

energy efficient. There was scope to save energy by replacing them with new energy-efficient 

appliances. Energy-efficient appliances consume less power while delivering the same 

performance, which means that the specific energy consumption by energy-efficient 

appliances is less than conventional appliances. The energy savings opportunities identified 

during the energy audit are explained below.  

2.3 Energy Conservation Measures (ECM) 

Based on the analysis of energy consumption patterns and operating practices followed in 

using different equipment, the following energy conservation measures (ECM) are proposed. 

ECM-1: Replacement of desktop computers with laptop computers.  

During the audit, it was observed that 10 employees had chosen to work from home. It is 

suggested that they are provided with laptop computers, which may improve their 

productivity and save energy consumption by avoiding desktops. Laptop computers 

consume an average power of 50W in contrary to desktop computers, which consume 120W. 

The energy-saving potential can be calculated by using a datasheet (Annexure-F).  

Considering 240 working days per year and 8 hours of work per day, the evaluated annual 

energy-saving by replacing ten desktops with laptops is 1344 kWh. Based on the prevailing 

unit cost, the realisable yearly energy cost savings is G$ 75,774 and investment cost for each 

laptop computer is G$ 1,650,000. 
 

ECM-2: Use of Motion Sensors in Corridors and 

Toilets 

Office corridors and toilets use lights which are kept 

ON during working hours continuously. Motion 

sensors can be used at these locations to automatically 

switch on the lights as and when there is a movement 

and switch off the light when there is no movement. It 

can reduce the total electrical load in corridors and 

toilets. Considering 240 working days per year and 5 

hours of lights in OFF mode every day, the evaluated 

annual energy savings (using Annexure-E) by 

installing four motion sensors is 456 kWh. Based on the 

prevailing unit cost, the realisable yearly energy cost 

savings is G$ 25,709 and investment cost is G$ 27,500. 
Figure B2: Motion sensors 
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ECM-3: Standby power savings from computers 

During an audit, it was found that majority of the desktops were not switched OFF from the 

main supply after use. It leads to standby power consumption which could be eliminated by 

switching OFF the computers from the main power supply. The average standby power 

consumption of each desktop is around 20 Watts. Considering 240 working days per year and 

14 hours of standby mode operation, the evaluated annual energy savings (using Annexure-

E) for 25 desktops is 1680 kWh. Based on the prevailing unit cost the realisable yearly energy 

cost savings is G$ 94,718 with no investment required. 

ECM-4: Replacement of existing outdoor LEDs with solar LEDs. 

The office building currently uses 10 conventional grid-powered outdoor lights (60W each) 

for parking areas, entrance, and perimeter illumination, operating from dusk to dawn 

(approximately 12 hrs/night). Replacing these with self-contained solar LED outdoor lights 

eliminates all grid electricity consumption for outdoor lighting. By considering 12 hours of 

operation, the annual energy consumption will be 2628 kWh. By replacing with the solar 

lights, the net savings accounting for shading/weather losses will be around 876 kWh with a 

cost savings of G$ 49,389 (using Annexure-E). The investment cost for the solar lights will be 

G$ 220,000. 

Rooftop Solar PV System: The office can reduce their annual electricity bill by installing a 

Rooftop Solar PV System. 
 

The office facility management can install around 5 kWP rooftop SPV system and integrate it 

with the electrical grid system to the facility employing a bi-metering system that can record 

the import and export energy. Annexure-G can be used to make a basic preliminary 

assessment for small scale solar PV plants. A 5 kWP rooftop SPV system can generate around 

23 kWh per day and 6750 kWh per year, equivalent to 50% of the total annual electricity 

consumption of the office building. It is equal to energy cost savings of 380,565 G$. The 

investment cost of a 5 kWP rooftop SPV system is around 1,200,000 G$, and the payback period 

is <5 years.  
 

2.4 Categorization of ECM: 

The energy audit recommendations suggested have identified an annual energy saving 

potential of kWh of electricity. The yearly electrical energy savings works out to % of the total 

electrical energy consumption (kWh).  A summary of the proposals is given in table B3. 

Table B3: Summary of overall potential savings 

Sl. 
No. 

Recommendation 
Annual energy 

savings 
Potential, kWh 

Yearly cost 
savings, G$ 

Cost of 
implementation, 

G$ 

Simple 
payback 

period, years 
No/Low-Cost Measures (< 1 year) 

1 
Use of Motion Sensors in 
Corridors and Toilets 

456 25,709 27,500 1.10 

2 
Standby power savings 
from computers 

1,680 94,718 Nil Immediate 

High-cost measures (> 5 years) 

3 
Replacement of existing 
outdoor LEDs with solar 
LEDs 

876 49,389 220,000 4.45 

Grand Total 3,012 1,69,816 2,47,500 1.45 

From Table B3, it can be understood that priority must be given to implementing No/Low-

cost energy savings initially. 
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Case – 3: Energy Audit of mid-size Hotel 
 

3.1 Energy audit Methodology 

The energy audit of the restaurant buildings involves the following activities.  

• Collect monthly electricity bills from GPL and review 12-month consumption trends; 

• Prepare a list of all energy appliances and note down the rated energy consumption of 

appliance as per nameplate/specification label or refer to Annexure C; 

• Alternatively, diagnostic instruments can be used to measure the actual energy 

consumption and related parameters of appliances.  

• Discuss the utilization pattern and hours of operation of each appliance, based on the exact 

estimate of the energy consumption pattern (daily / monthly) or refer to Annexure D; 

• Compare the estimated energy consumption with monthly energy consumption bills; 

• Identify the energy-saving opportunities and required investment with calculations; 

• Rank the energy conservation opportunities and draw up an implementation action plan. 

 

3.2 Analysis – Energy Consumption Pattern 

The list of equipment present in the resort facility is provided below:  

• HVAC comprises 41 split AC’s, each of 1.5 TR capacity rated for 1184W  

• 30 Exhaust fans of 50 W at guest rooms and 200W at Kitchen and restaurant.  

• 130 lighting fixtures of different types and power ratings (ranging from 5W to 50W) at 

various places of the hotel.  

• Laundry machines comprise of washing machines, hot water and steam generators, iron 

box and pumps.  

• Water supply pumps and circulation pumps in the swimming pool.  

• Gas stoves, refrigerators, mixer/grinders, microwave ovens are available in the Kitchen & 

restaurants. 

• Television, set-top boxes, coffee maker, microwave oven, refrigerator are available in guest 

rooms.  

 

Based on the energy audit, the breakdown of 

consumptive energy areas in the hotel and its 

proportion is given in Figure C1.  

 

Energy Conservation Measures  

By analyzing the annual energy consumption behavior 

and power consumption of every appliance, the audit 

team identified the following energy-saving measures 

in the hotel.   

Figure C1: Energy consumption break-down 
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ECM-1: Replace halogen lamps with LED lights in the restaurant and bar  

For decorative purposes, 20 halogen lamps (50W) are 

installed in restaurants and bar. New LED lamps are 

cost-effective than Halogen bulbs, with several 

advantages. These halogen lamps can be replaced 

with 30W LED decorative lamps. Using the energy 

savings calculation methodology provided in 

Annexure –F, the estimated annual energy savings is 

1168 kWh that amounts to G$ 56,975, and the same is 

to be reflected in electricity bills. The investment for 

replacement with LED lamps is G$ 247,500.  

ECM-2: Group switching off lights in corridor and reception area.  
Presently, all the lights are connected with a single power switch of that particular area. 

Facility managers are unable to switch OFF particular lights whenever not needed. In general, 

after 10 pm, guest movement in the corridor and reception area will reduce. During this time, 

management can switch OFF alternative lights in the corridor and reception area by grouping 

them through a typical power switch. Using the energy savings calculation methodology 

provided in Annexure – E, the estimated annual energy savings for grouping alternative lights 

in the corridor and reception area is 730 kWh that amounts to G$ 35,610. The investment 

required for the wiring and circuit modification is G$ 140,000.  

 

ECM-3: Provide shade with canopy to protect split air conditioner outdoor condenser 

unit from the weather condition. 
Air conditioner (AC) outdoor condenser units are 

installed on the roof under direct sunlight (as shown 

in figure C3). The area around the condenser gets 

heated up rapidly, and the system needs to work 

more to cool the hot air.  

Shading the AC’s outdoor condenser unit is a proven 

way to increase the efficiency of the AC system and 

reduce energy consumption which will eventually 

reduce energy cost. ACs that operate in a cool 

environment, such as shaded by trees, bushes, or 

external canopies, operate more efficiently because 

they don’t need to work as hard to cool down air that 

is already somewhat cool. When shading the AC unit, 

make sure that the shading does not restrict the airflow 

around the unit. Providing adequate shading (as 

shown in figure C4) to the AC’s outdoor condenser 

unit with proper air ventilation will reduce energy 

consumption by 3-5%. Based on practical experience 

and thumb rule, the estimated annual energy savings 

is 852 kWh which amounts to G$ 41,560. The 

investment required for shading with canopy 

provision of 1.5 TR capacity ACs is G$ 164,000, and the estimated payback period is 4.0 years.  

Figure C2: LED Decorative Lamps 

   

Figure C3: Air conditioning outdoor unit on a 

roof without shading 

    
Figure C4: Air conditioner outdoor unit with 

shading 
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ECM-4: Rooftop Solar-Wind Hybrid System- The resort can further reduce its annual 

electricity bill by installing a Rooftop Solar-Wind Hybrid System (SWHS). 

The resort management can install a 5 kWP rooftop Solar-Wind Hybrid System and integrate 

it with the facility's electrical system through a bi-metering system that can record the import 

and export energy. The advantage of the SWHS is: 

• It generates more energy, approximately twice the energy than solar or wind alone.  

• Enhanced reliability of the power generation system 

• Potential to save about 7-10% in capital investments.  

 

Annexure-G can be used to make a basic 

preliminary assessment for small scale solar PV 

plants. SWHS system of 5 kWP can generate 

around 50 kWh per day and 18,396 kWh per year. 

It is equivalent to energy cost savings of 897,356 

G$. The investment cost of 5 kWP rooftop SWHS 

is 2,500,000 G$, and the payback period is < 3 

years. 

 

Figure C6: Solar Wind Hybrid System 

Categorization of ECM      

The summary of the energy conservation measures is given in Table C1. 

Table C1: Summary of overall potential savings 

Sl.No Energy Conservation Measure (ECM) 
Annual Energy 

Saving (kWh) 

Annual Cost 

saving (G$) 

No / Low-cost measures 

1 
Replace halogen lamps with LED lights in 

restaurants & pubs.  
1,168 56,975 

2 
Group switching off lights in corridor and 

reception.  
730 35,160 

Medium terms measures (>1 to < 3 Years) 

3 
Provide shade with canopy to protect split ACs 

outdoor condenser unit from weather condition 
852 41,560 

Long terms measures (< 3 Years) 

4 Installing Rooftop Solar-Wind Hybrid System 18,396 897,356 

  Total 21,146 1,031,051 

From the above table, it can be understood that priority must be given to implementing 

No/Low-cost energy savings initially.
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Annexures 

  

 

 

 

 



 

 

Annexure A 

Primary Energy Imported by Guyana during 2025 

 
  PRIMARY ENERGY 

 Name Bbls Litres 
Density 

(Kg/m3) 
Mass (Kg) 

Net 

Calorific 

Value 

(GJ/T) 

Energy Value 

(GJ) 

Energy 

Value 

(BOE) 

 Energy Value 

(TOE)  

 Energy 

Value 

(GWh)  

GASOLINE 2,298,308.00 365,401,783.49 740.70 270,653,100.67 47.10 12,747,761.04 2,082.97 304,113.25 3,536.84 

GASOIL 5,366,926.00 853,273,074.04 843.90 720,077,147.15 45.66 32,878,722.54 5,372.34 784,361.68 9,122.13 

KERO/AVJET 345,263.00 54,892,432.16 802.60 44,056,665.92 46.93 2,067,579.33 3,37.84 49,324.60 573.65 

FUEL OIL 2,078,503.00 330,455,580.01 944.00 311,950,067.52 42.60 13,289,072.88 2,171.42 317,026.90 3,687.02 

LPG 360,887.00 57,376,449.74 539.00 30,925,906.55 50.08 1,548,769.40 2,53.07 36,947.77 429.70 

AVGAS 7,285.00 1,158,222.48 707.00 818,862.95 47.40 38,814.10 6.34 925.96 10.77 

LNG 2,537.98   0.00  0.00 2.54 370.54 4.31 

TOTAL 10,459,709 1,662,557,541       62,570,719 10,224 1,492,700 17,360 

 

List of Conversion factors used: 

→ 1kWh = 3.6 MJ   IEA 

→ Barrels to Litres      : 158.9873 

→ Giga Joules (GJ) to Barrels of Oil Equivalent (BOE) : 
𝑉𝑎𝑙𝑢𝑒 𝑖𝑛 𝐺𝐽

6.12⁄  

→ Giga Joules (GJ) to Tons of Oil Equivalent (BOE) : 
𝑉𝑎𝑙𝑢𝑒 𝑖𝑛 𝐺𝐽

41.868⁄  

→ Giga Joules (GJ) to GWh    : 
𝑉𝑎𝑙𝑢𝑒 𝑖𝑛 𝐺𝐽

3600⁄  

→ Imperial Gallon      : 4.5461 Litres 

 

 

 



 

 

Annexure B 

 

 

Electricity tariff structure of GPL Inc (from April 11, 2021) 

 
The electricity tariff structure in Guyana is as given in the table below. The tariff for different 

sectors in Guyana is listed below: 

Non - Government 

Description Tariff category 

A (>75 kWh) B C D 

 
Residential Commercial Industrial 

Specified demand – Tariff (KVA) 
  

<50 >100 > 100 

Fixed/Demand Charges, G$ /KVA 351.04 2467.00 1760.22 1760.22 

Energy charges 43.43 56.38 50.93 / 45.97 48.78 /43.81 

*Streetlighting as E category Unit cost G$ 43.08   

Non - Government 

Description Tariff category 

GA (>75 kWh) GB GC GD 

 
Residential Commercial Industrial 

Specified demand – Tariff 

(KVA) 

  
<50 >100 > 100 

Fixed/Demand Charges, G$ 

/KVA 
386.47 2574.25 1836.75 1836.75 

Energy charges, G$ / kWh  (Slab 

1 / 2) 

47.81 58.83 53.14 / 47.97 50.90 / 

45.70 

*Streetlighting as E category Unit cost G$ 44.96   

 



 

 

Annexure C 

List of common appliances and typical power rating (Range) 

 

 

 

 

 

Sl.No Appliance Name Rated Power (Wattage) 

Minimum Maximum Stand-by 

Mode 

1.  Incandescent Bulb  40/60/100  

2.  Fluorescent Tube Light  28/36/55  

3.  Electronic Choke (FTL) 2 3  

4.  Ceiling Fan 16 70  

5.  Television 

 Colour TV (25”inch) 120 150 5 - 10 

LED TV ( 22”inch) 20 30 2 - 3 

LED TV (32”inch) 30 60  

LED TV (46”inch) 60 75  

LED TV (55”inch) 90 120  

6.  Refrigerator 120 400  

7.  Freezer 110 150  

8.  Electric Water Kettle 1200 3000  

9.  Bread Toaster 850 1500  

10.  Coffee Maker 800 1400 2 - 3 

11.  Microwave 1000 1500 3 - 5 

12.  Exhaust Fan 5 30  

13.  Cloth Iron 1200 1800  

14.  Hair Dryer (Blower) 1800 2500  

15.  Vacuum Cleaner 500 1200  

16.  Washing Machine 1150 3000  

17.  Electric Water Heater 1500 3000  

18.  Room Air Conditioner (1 – 3 TR) 1184 2250  

19.  Desktop Computer 120 200 12 - 20 

20.  Laptop 20 100 9 - 15 

21.  Broadband Router  7 15  

22.  Projector (Office) 200 300  

23.  Laser Printer 400 800 10 - 15 

24.  Water Pump (Shower) 200 500  

25.  Halogen Lamp 40 60  

26.  LED Tube Lights 20 22  

27.  LED Bulbs 10 14  

28.  Strip Lamps 3 6  

29.  LED Street Lamp 45 60  



 

 

Annexure D 

 

Energy Calculator 
       

Consumption Area Appliances Approximate 

Wattage 

No. of 

applianc

es 

Average 

time (in 

hours) of 

use per day 

Approx. 

Energy 

consumed per 

month 

Annual 

Energy 

Consumption 

(kWh) 

Lighting 

 

Incandescent 

Bulb 

     

Tube Light 
     

LED 
     

CFL 
     

       

Cooling 

 

Air Conditioning  
     

Desert/Room 

Cooler 

     

Ceiling Fan 
     

Table Fan 
     

Refrigerator 
     

       

Heating 

 

Electric Water 

Heater 

     

Room heater 
     

Electric Iron 
     

Immersion Road 
     

Electric Kettle 
     

Hot Plate 
     

Toaster 
     

Microwave 
     

       

Others 

 

Radio 
     

Television 
     

Computer (CPU 

+ Monitor) 

     

Laptop 
     

Vacuum Cleaner 
     

Washing 

Machine 

     

 

How to use the calculator: 

 

The wattage of most appliances is stamped on the bottom or back of the appliance, or on its 

nameplate which is the maximum power drawn by the appliance. If the wattage is not listed 

on the appliance, then the current (in amperes) drawn by the appliance must be used to 

estimate the wattage by using the following formula: 

 



 

 

𝑃𝑜𝑤𝑒𝑟 𝑜𝑟 𝑊𝑎𝑡𝑡𝑎𝑔𝑒 (𝑊) = 𝑉𝑜𝑙𝑡𝑎𝑔𝑒 (𝑉) × 𝐶𝑢𝑟𝑟𝑒𝑛𝑡(𝐴𝑚𝑝𝑒𝑟𝑒) × 𝑃𝐹 

𝑊ℎ𝑒𝑟𝑒;  𝑉𝑜𝑙𝑡𝑎𝑔𝑒 𝑓𝑜𝑟 𝑠𝑖𝑛𝑔𝑙𝑒 𝑝ℎ𝑎𝑠𝑒 = 120𝑉/415𝑉  

                 𝑎𝑛𝑑 𝑓𝑜𝑟 𝑡ℎ𝑟𝑒𝑒 𝑝ℎ𝑎𝑠𝑒 = 415𝑉; 

𝑃𝑜𝑤𝑒𝑟 𝑓𝑎𝑐𝑡𝑜𝑟 (𝑃𝐹) = 0.80 𝑓𝑜𝑟 𝑚𝑜𝑠𝑡 𝑠𝑚𝑎𝑙𝑙 𝑑𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝑎𝑝𝑝𝑙𝑖𝑎𝑛𝑐𝑒𝑠  

If ampere rating is not stamped, then it can be found out using an ammeter which any 

electrician carry. The reading must be taken while the appliance is running. Write the number 

of devices of each category used in your home. If a particular device is not used, keep it blank. 

For example, if there are three 60 W incandescent bulbs used in your homes then write 3 in 

the box for number. Write the total number of hours the devices of a particular capacity are 

used. For example, if there are two CFLs of 11 W in your home and one of them is lighted 2 

hours and the other for 4 hours then the average working hours is the total time/number of 

devices (2+4)/2=3 hours in the box for working hours. 

To estimate the number of hours that a refrigerator actually operates at its maximum wattage, 

divide the total time the refrigerator is plugged in by three. Refrigerators, although turned 

"on" all the time, actually cycle on and off as needed to maintain interior temperatures. 

Formula for Estimating Energy Consumption 

You can use this formula to estimate an appliance's energy use: 

 
[𝑊𝑎𝑡𝑡𝑎𝑔𝑒 × 𝑄𝑢𝑎𝑛𝑡𝑖𝑡𝑦 ×  𝐻𝑜𝑢𝑟𝑠 𝑜𝑓 𝑢𝑠𝑒 𝑝𝑒𝑟 𝑑𝑎𝑦 ]

1000

=  𝐷𝑎𝑖𝑙𝑦 𝑒𝑛𝑒𝑟𝑔𝑦 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 (𝑘𝑊ℎ) 

(I kilowatt (kW) = 1,000 Watts) 

 

Multiply this by the number of days you use the appliance during the year for the annual 

consumption. You can then calculate the annual cost to run an appliance by multiplying the 

kWh per year by your local utility's rate per kWh consumed. 

 

How to use the calculator: 

The wattage of most appliances is stamped on the bottom or back of the appliance, or on its 

nameplate which is the maximum power drawn by the appliance. If the wattage is not listed 

on the appliance, then the current (in amperes) drawn by the appliance must be used to 

estimate the wattage by using the following formula: 

𝑃𝑜𝑤𝑒𝑟 𝑜𝑟 𝑊𝑎𝑡𝑡𝑎𝑔𝑒 (𝑊) = 𝑉𝑜𝑙𝑡𝑎𝑔𝑒 (𝑉) × 𝐶𝑢𝑟𝑟𝑒𝑛𝑡(𝐴𝑚𝑝𝑒𝑟𝑒) × 𝑃𝐹 

𝑊ℎ𝑒𝑟𝑒;  𝑉𝑜𝑙𝑡𝑎𝑔𝑒 𝑓𝑜𝑟 𝑠𝑖𝑛𝑔𝑙𝑒 𝑝ℎ𝑎𝑠𝑒 = 120𝑉/415𝑉  

                 𝑎𝑛𝑑 𝑓𝑜𝑟 𝑡ℎ𝑟𝑒𝑒 𝑝ℎ𝑎𝑠𝑒 = 415𝑉; 

𝑃𝑜𝑤𝑒𝑟 𝑓𝑎𝑐𝑡𝑜𝑟 (𝑃𝐹) = 0.80 𝑓𝑜𝑟 𝑚𝑜𝑠𝑡 𝑠𝑚𝑎𝑙𝑙 𝑑𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝑎𝑝𝑝𝑙𝑖𝑎𝑛𝑐𝑒𝑠  

If ampere rating is not stamped, then it can be found out using an ammeter which any 

electrician carry. The reading must be taken while the appliance is running. Write the number 

of devices of each category used in your home. If a particular device is not used, keep it blank. 



 

 

For example, if there are three 60 W incandescent bulbs used in your homes then write 3 in 

the box for number. Write the total number of hours the devices of a particular capacity are 

used. For example, if there are two CFLs of 11 W in your home and one of them is lighted 2 

hours and the other for 4 hours then the average working hours is the total time/number of 

devices (2+4)/2=3 hours in the box for working hours. 

To estimate the number of hours that a refrigerator actually operates at its maximum wattage, 

divide the total time the refrigerator is plugged in by three. Refrigerators, although turned 

"on" all the time, actually cycle on and off as needed to maintain interior temperatures. 

Formula for Estimating Energy Consumption 

You can use this formula to estimate an appliance's energy use: 

 
[𝑊𝑎𝑡𝑡𝑎𝑔𝑒 × 𝑄𝑢𝑎𝑛𝑡𝑖𝑡𝑦 ×  𝐻𝑜𝑢𝑟𝑠 𝑜𝑓 𝑢𝑠𝑒 𝑝𝑒𝑟 𝑑𝑎𝑦 ]

1000

=  𝐷𝑎𝑖𝑙𝑦 𝑒𝑛𝑒𝑟𝑔𝑦 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 (𝑘𝑊ℎ) 

(I kilowatt (kW) = 1,000 Watts) 

 

Multiply this by the number of days you use the appliance during the year for the annual 

consumption. You can then calculate the annual cost to run an appliance by multiplying the 

kWh per year by your local utility's rate per kWh consumed.



 

 

Annexure E 

Energy Saving Calculation - Switching Off (or) reduced operation hours of equipment 

Sl.No. Description Old 

value 

New 

value 

Unit 

 
Name of Equipment:   

A. Power Consumption (Watts* or kW)   kW 

A1. Rated power details on the name plate   kW 

A2. Actual Measured power   kW 

A3. Instrumentation: Display reading of Power   kW 

B. Operating Hours (hr) per year   Hours 

B1. Continuous (24 X 7)   Hours 

B2. Partial operation    Hours 

B3. On and off operation   Hours 

C. Number of Equipment (nos)   Nos. 

C1. Installed   Nos. 

C2. Switched on /off   Nos. 

D. Annual Energy consumption [D=(A*B*C)]   kWh 

E. Reducing energy consumption  

(E = Dold - Dnew) 

 kWh 

F.  Energy cost  G$/kWh 

G. Annual Energy Cost Savings (G = E X F)  G$/ kWh 

H. Annual maintenance cost  G$ 

I. Net Annual Cost savings  (I = G - H)  G$ 

I1. Cost of materials/Equipment/Machine  G$ 

I2. Cost of Labor for project implementation  G$ 

I3. Cost of manpower training  G$ 

J. Total investment of ECM (J = H + I)  G$ 

K. Simple payback period (K = J/G)  Years 



 

 

Annexure F 

Energy improvement payback calculator for retrofit opportunities  

 

The sheet is developed to help individuals to assess energy savings and payback period that 

can be realized when energy conservation measures are undertaken. 

 

Electricity usage details: 

Details Old New 

Name of the Equipment   

(A) Quantity of output* in kgs/Tons (or delivery in TR)   

(B) Number of Batches or Cycles of operation   

(C) Rated Power, kW   

(D) Measured Power, kW   

(E) Operating hours   

(F) Number of days per year   

(G) Calculated Daily Energy consumption, kWh [(G)=(D)*(E)]   

(H) Measured Energy consumption, kWh  

(From instrument) 

  

(I) Calculated Specific Energy consumption  

[(I) =(
(𝑮)𝒐𝒓 (𝑯)

(𝑨)⁄ )]; kWh/kg** or kW/TR*** 

  

(J) Annual Energy consumption, kWh [(J)=(G) *(F)]   

(K) Annual Energy savings, kWh [(K)=(JOld)-(JNew)]  

(L) Annual Energy cost savings,  

G$ [(L)=(K)*(Energy cost per kWh)] 

 

(M) Annual O & M Costs, EC$  

(N) Total cost savings, G$/year [(N)=(L)-(M)]  

*For HVAC equipment, the outputs TR delivered. Whereas, for any process equipment, the 

output is product measured in kilograms (kgs) or Tons.  

**Specific Energy consumption for process machines is expressed in kWh/kg or Ton 

***Specific Power consumption for HVAC equipment is expressed in kW/TR 

Investment cost for implementing Energy conservation measures: 

Description Cost, G$ 

(A) Cost of materials/Equipment/Machine  

(B) Cost of Labor for project implementation  

(C) Cost of manpower training  

(D) Total investment of ECM [(D)=(A)+(B)+(C)]   

 

Simple Payback in years: 

 

Simple Payback period, years =
Total investment cost of ECM

Total Energy cost savings
 



 

 

Annexure G 

 

Calculation sheet for Rooftop Solar PV system integration 
 

Being a tropical country, Guyana has enormous potential for renewable energy, especially 

solar and wind. The average solar irradiation levels are 4.5-5.5 kWh/m2/day. The domestic 

and commercial sectors can take advantage of the country's weather conditions by installing 

a rooftop solar PV system to minimize use of electricity from the grid, which is mainly 

generated from Heavy Fuel Oil (HFO) and diesel-based power generators operated by 

Guyana Power and Light (GPL). A solar resource map of Guyana is presented below: 

 



 

 

Assumptions:  

1) Considering rooftop 1kW solar PV system installed in Guyana it can generate 

about 4.5 kWh of electricity per day as per the solar resource map. 

2) Considering 20 good sunny days in month and 240 good sunny days in a year or 

based on the actual measured data from the energy meter 

 

Sl. No Description Value 

A.  Connected Load, kW  

B.  Proposed Rooftop Solar PV plant (SRTPV) at customer 

location or facility, kWP  

 

C.  Daily energy generated by SRTPV, kWh  

(Based on assumption-1) 

 

D.  Monthly energy generation by SRTPV, kWh 

(Based on assumption-2) 

 

E.  Monthly Energy consumption of the facility, kWh  

(Based on GPL electricity bills) 

 

F.  GPL grid Electricity cost, G$/kWh 48.78 

G.  Buying rate for renewable energy supplied by customers 

to GPL, G$ / kWh 

43.90 

Calculation type-1: If Solar energy generated is utilised fully in the facility and no 

energy is exported to the grid 

H.  Monthly Energy generated by SRTPV is equal to 

amount of energy avoided importing from GPL grid, 

kWh 

 

I.  Energy cost savings or Income to customer, G$  

[(I) = (H)*48.78] 

 

Calculation type-2: If Solar energy generated is partly utilised in the facility and some 

part is exported to the grid during the day time 

J.  Monthly Energy generated by SRTPV, kWh  

K.  Monthly Energy consumed from GPL grid, kWh  

L.  Monthly Energy exported to GPL grid from customer 

end, kWh 

 

M.  Energy cost savings or Income to customer, G$  

[(M) = (M1) + (M2)] 

 

M1. Cost of energy exported to GPL grid, G$  

[(M1) = ((L)*43.90)] 

 

M2. Cost of energy avoided to import from grid, G$  

[(M2) = ((J)*48.78)] 

 

Simple Payback calculations 

N.  Simple Payback period, years

=
Total investment cost of SRTPV

Total Energy cost savings to the customer
 

 

 



 

 

 

 

 

TERI established in 1974 has evolved as a dynamic and flexible 

organization with a global vision and a local focus.  With a 

starting focus on documentation and information 

dissemination, TERI has today emerged as a leading scientific 

and policy research institute. Activities towards research in 

these fields dealing with energy; environment, and all aspects 

of sustainable development were initiated towards the end of 

1982.  These activities emerged from TERI’s firm conviction 

that efficient utilization of energy; sustainable use of natural 

resources, large-scale adoption of renewable energy 

technologies, and reduction of all forms of waste would move 

the process of development towards the goal of sustainability. 

TERI is deeply committed to every aspect of sustainable 

development and has always emphasized innovative solutions 

to make the world a better and greener place. 
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    V a l u e   i n   G J 3600


  P o w e r   o r   W a t t a g e    ( W ) = V o l t a g e    ( V ) × C u r r e n t  ( A m p e r e ) × P F


  W h e r e ;   V o l t a g e   f o r   s i n g l e   p h a s e = 120 V / 415 V  


  W h e r e ;   V o l t a g e   f o r   s i n g l e   p h a s e = 120 V / 415 V  


                                    a n d   f o r   t h r e e   p h a s e = 415 V ;


                                    a n d   f o r   t h r e e   p h a s e = 415 V ;


  P o w e r   f a c t o r    ( P F ) = 0 . 80   f o r   m o s t   s m a l l   d o m e s t i c   a p p l i a n c e s  


  P o w e r   f a c t o r    ( P F ) = 0 . 80   f o r   m o s t   s m a l l   d o m e s t i c   a p p l i a n c e s  


      [ W a t t a g e   × Q u a n t i t y ×   H o u r s   o f   u s e   p e r   d a y   ] 1000 =   D a i l y   e n e r g y   c o n s u m p t i o n   ( k W h )


  P o w e r   o r   W a t t a g e    ( W ) = V o l t a g e    ( V ) × C u r r e n t  ( A m p e r e ) × P F


  W h e r e ;   V o l t a g e   f o r   s i n g l e   p h a s e = 120 V / 415 V  


  W h e r e ;   V o l t a g e   f o r   s i n g l e   p h a s e = 120 V / 415 V  


                                    a n d   f o r   t h r e e   p h a s e = 415 V ;


                                    a n d   f o r   t h r e e   p h a s e = 415 V ;


  P o w e r   f a c t o r    ( P F ) = 0 . 80   f o r   m o s t   s m a l l   d o m e s t i c   a p p l i a n c e s  


  P o w e r   f a c t o r    ( P F ) = 0 . 80   f o r   m o s t   s m a l l   d o m e s t i c   a p p l i a n c e s  


      [ W a t t a g e   × Q u a n t i t y ×   H o u r s   o f   u s e   p e r   d a y   ] 1000 =   D a i l y   e n e r g y   c o n s u m p t i o n   ( k W h )


   (    ( 𝑮 ) 𝒐 𝒓    ( 𝑯 )   ( 𝑨 ) )


  Simple   Payback   period ,   years =   Total   investment   cost   of   ECM  Total   Energy   cost   savings


  Simple   Payback   period ,   years =   Total   investment   cost   of   SRTPV  Total   Energy   cost   savings   to   the   customer

