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Abstract 

Time of use (TOU) tariff is common practice in developed economies around the world. 

These tariffs incentivise and encourage customers to lower peak loads in order to reduce 

their electricity bills. The objective for the power utility is to reduce peak loads and/or shift 

load from peak to off-peak periods. 

Improvements in the load factor hold benefits to the utility in terms of constant system 

loading, improved sales and essentially a cost saving for the utility dependent on its tariff 

structure. 

In Sri Lanka, TOU tariff has been mandate from 31 March 2011 for all consumers in 

customer categories of I-2, I-3, H-2 and H-3 as a means of demand side management 

measures and load factor improvement. 

This report will discuss the effective application of TOU tariffs for industrial and 

commercial power users. Further it will discuss the consequences of recently introduced 

TOD (Time of day) tariff structure for industrial and hotel sector consumers. 

As the first step of this study demand and supply side data were collected for the period from 

January 2009 to August 2011. Based on those data, the system average and peak power 

variations and trends were observed. It was shown that there is a higher rate of increase in 

average power than the rate of increase in peak power for the period beyond April 2011. This 

is a positive indication of proper adaptation of TOU tariff structure. 

In the past, load factor was calculated without considering the effect of peak power 

generation by Small Power Producers (SPPs) on the peak demand. Thus it was required to 

redefine the method of calculating load factor considering the contribution from Small 

Power Producers (SPPs) for the peak demand. It has shown that the conventional load factor 

is about 2% higher than the actual. 

Energy consumptions of bulk consumers who were already in two tire or three tire time of 

day (TOD) tariff structure were collected for the period from September 2010 to July 2011 

and it was observed that there is a declining trend in percentage consumption during peak 

time. 

For the programme to be effective proper publicity programmes and workshops should be 

arranged for the benefit of consumers coming under this category, educating them and even 

providing them with technical and financial assistance. Steps would have to be taken to label 

appliances depending on their energy efficiency and enforce the use of labelled energy 

efficient equipment by consumers.  

By making the TOU tariff programme effective a very specific advantage that would be 

derived by the power sector utilities through load levelling and peak demand curtailment is 

the improvement of capacity factor of plant and equipment, continuing to maintain a lower 

growth rate and slower augmentation rate of plant. 

The load factor improvement and peak load curtailment with the consumer energy efficiency 

programme would bring immense financial and economic benefits to the country. By 

reducing the import of hydrocarbon fuel, much foreign exchange can be saved and savings 

can be utilized for other important tasks.  
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Chapter 1 

 

INTRODUCTION 

1.1 Background 

Electricity utilities have to continuously expand the system capacity (generation, 

transmission and distribution) to meet the growing electricity demand. However, the 

focus now is toward a more balancing and symmetrical approach, where the 

improvement of end-use efficiency is becoming a key feature. 

It is recognised that Time of Use (TOU) Tariffs play a vital role as a demand side 

management measure in electricity industry. Under TOU tariffs, the rates are pre-set 

for a specific time period and consumers are kept informed in advance. 

Time of Use tariffs can also be used as a means of motivating consumers to shift fully 

or partially their loads/consumption, from peak times to other possible time periods, 

thereby reducing the demand on the system during the peak period. This gives the 

opportunity for consumers to manage their electricity bill simply by shifting their 

consumption, without avoiding consumption which is not the main objective of the 

utility. 

Further, TOU tariffs send price signals, to the consumers, that reflect the underlying 

cost of generating, transmitting and supplying electricity at particular time intervals, 

and enables resources to be allocated more efficiently. 

The time of use tariff program is potentially a long-term solution to the supply and 

cost crisis. It is very imperative as, it could help the utility to use its power plants 

more efficiently, postpone building new power plants, and avoid costly augmentation 

of its distribution infrastructure. 

Electricity consumption usually peaks at certain predictable time intervals. Sri Lanka 

has a load curve with a peak in the evening, where starting from about 18.30 hours the 

load grows between 1,800 MW and 2100 MW by 17:30 hours and starts falling after 

about two and half hours. The maximum demand arises only for a period of about 

two-and-a-half hours. 
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The figure 1.1 shows the country’s daily average load curve recorded, for the months 

of year 2010. 

Figure 1.1: Change in daily load curve over the months – 2010 

Source: Illustrated from data on daily power demand at the generation point – System Control 

Centre, CEB 

 

From a generation point of view, the peaking generators run only two-and-a-half 

hours per day. The investments of such generation plants also need to be borne by the 

electricity consumers. Hence, reducing the peak demand is the ultimate objective of 

introducing time of use tariffs. 

To achieve the desired objective, the electricity consumers, at least those who have 

minimum disturbances, should try to fine-tune their demand. Because the benefit of 

such adjustment will not be limited to lowering their own electricity bill but also as a 

country, it will eventually reduce the peak demand, the cost of which is paid by all 

electricity consumers. 
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The power generation scenario is as follows; 

Depletion of Coal and Oil reserves in the world and the steep rise in the global cost of 

energy threatens the world economy beginning with that of the poorest of nations. We, 

in the developing world are the first to be affected. 

Hydro resources in the country have been already harnessed or plans are underway to 

develop the balance resources. Our energy needs are daily rising and hydro electricity 

cannot cater to the total demand. We have now become more dependent on thermal 

generation of electricity using imported Oil and Coal in a scenario of depleting 

resources and sharply rising cost of such reserves in the world. 

Generation of electrical energy using fossil fuel is a low efficiency process. Although 

the theoretical Carnot cycle efficiency is 50 percent, only 30 to 40 percent efficiency 

is achievable as much energy goes out as waste in an open cycle plant. However if the 

waste energy is recovered for cogeneration as in the Combined cycle plants with dual 

cycles, the efficiency may be improved to 45 to 60 percent, but still it is low. When 

the energy reaches the ultimate user, power losses in the distribution lines and network 

further reduces the overall efficiency by over 15%. If the system load factor is low and 

peak demand is much higher than the average demand, then still higher losses are 

observed in lines, network and equipment and these losses too have to be catered by 

enhanced generation.  

Major electricity generation projects have suffered delay in implementation owing to 

emphasis on environmental considerations in the past. As a result, the peak electricity 

consumption time between 6.30 pm and 10.30 pm has now become very critical with 

the generation unable to meet the demand. The situation has compelled us to use 

inefficient and costly to operate thermal generation plant in order to meet the peak 

demand for electricity.  

Presently the thermal plant used in Sri lanka utilize Heavy fuel and Auto diesel for 

electricity generation, while in the Kelanitissa Combined cycle plant Naphtha too 

could be used. Import of Oil drains the valuable foreign exchange earnings of the 

country and the foreign exchange reserves vital for the import of essential food, 

medicine and equipment to sustain life, industry and our economy.  Thus electricity 

that is presently generated using oil should be conserved if our economy were to 

survive. 
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Typical figures depicting the costs of electricity purchased from Independent Power 

Producers and generated by CEB power stations are show below [1]. 

Table 1. 1: Cost of thermal energy purchased from IPPs 

 

 

 

 

 

 

 

Source:  Energy Purchases Branch, CEB  
 

Table 1. 2 :Fuel Cost of thermal energy generated by Power Stations in CEB 

 

 

 

Source:  Statistical Digest, CEB-2010 

 

The average cost of thermal power purchased from Independent Power Producers 

work out to 21.08 Rs/kWh as per the table 1.1-CEB Energy purchase Unit Charges, 

January 2011. The average fuel cost of generation of power in CEB thermal stations is 

comparatively very low and is Rs 11.72 per kWh as per table 1.2-the CEB Statistical 

digest, 2010. As per the CEB Statistical digest the average Sale Price per unit stands at 

Rs 13.03 per kWh which is higher than the cost of CEB thermal generation (Rs 11.72 

per kWh) and the cost of CEB hydro generation (Rs 2.0 per kWh) the main cause for 

this being the utilization of power from uneconomical thermal stations, especially that 

of Independent Power Producers (IPP), to meet the energy and power demand at peak 

load times. 

Thus the grave need for the curtailment of the peak load is clearly evident. High cost 

of electrical energy would result in high cost of production in industry that would in 

turn adversely affect the marketing of our industrial export goods which form a very 

important component of the export economy. 

IPP Fuel Used 
Total cost per kWh delivered 

Rs/kWh 

Lakdanavi          Fuel oil 14.18 

AES Kelanitissa               Auto diesel - 

Aggreko                           Auto diesel - 

ACE Power Matara          Fuel oil 24.80 

ACE Power Horana          Fuel oil 16.69 

ACE Power Embilipitiya    Fuel oil 15.98 

Heladhanavi                      Fuel oil 12.59 

Asia Power                        Fuel oil 21.38 

Colombo Power                Fuel oil 12.59 

Northern Power Fuel oil 19.31 

West Coast on Com Cy                       

 

38.62 

Power Station Fuel Used 
Total cost per kWh 

Rs/kWh 

Kelanitissa PS   small GT Auto diesel 34.62 

Kelanitissa PS   NEW GT                                             Auto diesel 27.53 

Kelanitissa PS   CCY                                                      Auto diesel / Naphtha 17.87 

Sapugaskanda  PS  A                                                   Heavy fuel / Auto diesel 7.37 

Sapugaskanda  PS  B                                                    Heavy fuel / Auto diesel 6.36 
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Further, the generation of electricity using thermal energy (Table 1.1 and Table 1.2) 

means gives rise to carbon dioxide emissions harmful to our atmosphere as well as the 

environment, leading to global warming and climate change. Thus conservation of 

electricity is important in a global sense too, if we were to conform to the resolutions 

made by the Intergovernmental Panel for Climate Change (IPCC). 

A very specific advantage that would be derived by the power sector utilities in load 

levelling and peak demand curtailment is the improvement of capacity factor of plant 

and equipment, continuing to maintain a lower growth rate and slower augmentation 

rate of plant. In the case of generation plant it would be possible to very conveniently 

shut down some of the more uneconomical peaking plants and in the future use grid 

storage of power using pumped storage, in a scenario of thermal coal power meeting 

the base-load and hydro plant including pumped storage types meeting the peak. 

A parallel benefit of an energy efficiency programme to the consumers would be an 

opportunity for them to replace their aging inefficient equipment with labelled energy 

efficient equipment and save on reduced electricity consumption and curtail power 

demand, thus strengthening their financial position to payback borrowings utilized for 

installation improvements and process efficiency. 

The load factor improvement and peak load curtailment with the consumer energy 

efficiency programme would bring immense financial and economic benefits to the 

country at a time such as the present, where some global economies are failing with 

certain countries in financial turmoil.  At present a large component of foreign 

exchange has to be expended for the purchase of hydrocarbon fuels used for thermal 

generation in the country. Due to delays in introducing cheap coal power to meet the 

base-load, costly thermal power has been used to enhance hydro generation to meet 

base-load requirements and at peak times at an uneconomically higher cost for 

peaking.  

Some of the power stations (Table 1.1 and Table 1.2) in the country use heavy fuel or 

auto diesel and they are a foreign exchange burden on the country. In order to 

maintain the energy balance in the country it is necessary to cut down the use of auto 

diesel for electricity generation, reserving sufficient diesel for other economic activity 

in the country including transport. This is considered vital for the economy, in a 
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scenario of limited foreign exchange available for purchase of crude oil for refinery 

purposes and for purchase of auto diesel by direct import. 

Foreign exchange saved by reducing oil imports can be utilized for other important 

tasks such as import of essential food items, medicines and equipment needed for 

development work in order to implement large scale projects to serve the economy. 

 

 

1.2 Motivation 

In line with its brightening economic prospects, Sri Lanka is geared to narrow the 

power deficit which has been occasionally present over the last few decades. By 2010, 

the country had achieved 87% electrification; as per the national energy policy, the 

government intends to raise this to 95% by 2015 (with a mix of grid extensions and 

off-grid solutions).  

The average per capita electricity consumption and gross generation is continuously 

increasing at an annual rate of 8.7% and 8.4% respectively with a 4.6% increase in 

peak demand [2]. To meet this growing demand the government has been investing 

heavily in enhancing the electricity production capacity.  

Hydro electricity production and biomass-based energy supplies, which are the only 

large-scale indigenous primary energy resources available in Sri Lanka, are expected 

to increase only marginally in the near future. This is mainly due to limitations in 

further hydropower development owing to lower economic viability of exploiting the 

remaining large hydropower sites and limited use of biomass with gradually 

increasing standard of living of the population. This means that the country’s 

incremental primary energy requirements need to be supplied mainly by imported 

fossil fuels in the medium term. In the longer term, possible development of 

indigenous petroleum resources and accelerated development of non-conventional 

renewable energy are likely to make a significant change in Sri Lanka’s mix of 

primary energy resources [3]. 

Ceylon Electricity Board (CEB) has planned to increase the total coal-fired power 

plant capacity to 3,155 MW, which is 88.25% of the estimated additional electricity 
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generation capacity to be installed in Sri Lanka during 2009 to 2022 [4]. Heavy 

dependence on imported energy sources, such as coal, has the potential to plunge Sri 

Lanka into acute energy insecurity related issues. Besides, fossil fuel based power; 

most importantly coal power comes with great global warming potential. Capital for 

such mega electricity generation projects must be secured through loans from foreign 

sources, the repayment of which could heavily burden the future generation. All these 

factors could lead Sri Lanka into an unsustainable economic development path, if the 

ongoing heavy investment in the unsustainable electricity production technologies 

continue, targeting to meet the anticipated future demands.  

One of the problems facing the electricity sector in Sri Lanka has been its growing 

demand-supply imbalance. By mandating the TOU tariffs, the PUCSL is expected to 

have an impact of about 100 MW of reductions by end of year 2014 on the growing 

peak demand.  

TOU tariffs are not entirely new to Sri Lanka. This was implemented as time of day 

(TOD) tariffs in two and three parts on voluntary basis by the Ceylon Electricity 

Board. However, the number of consumers who were under TOD tariffs was less than 

about 10% of the customers who were eligible for these tariffs [5]. 

As it is required to revise the tariffs periodically, even though the period after the 

implementation of TOU tariff is short, it is therefore suggested to carry out an analysis 

to determine if at all there is any evidence for a reducing trend of peak power 

consumption and an increasing trend of system load factor as expected. 

If it does, consequently, all the projected addition of generation capacity may not be 

required and more investment could be done on modernizing the transmission and 

distribution systems and the aging control systems in order to face the reliability and 

supply quality challenges including the reduction of network losses, which we are 

experiencing.  

Plans made for the future generation development are as follows [3]. 

CEB conducts studies to obtain the least cost expansion sequence to meet the required 

system demand, reliability and reserve margin. Thermal and hydro coordination is 

achieved with the best use of hydro energy while the thermal mix is decided based on 

analysis of fuel and generation costs. Grid storage of energy too is envisaged by 
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introducing pumped storage of hydro energy that would improve reliability and load 

levelling. Coal fired power stations have been planned to provide the Base Load while 

hydro plant with grid storage and a few small thermal plants are to serve as peaking 

load plant. 

Although it would be possible to meet the base load with coal fired plant while 

reserving other thermal stations and hydro stations with grid storage for peaking, the 

rising cost of fuel imports including coal would affect the foreign exchange reserves. 

The cost of energy critically needed for economic activity in Sri Lanka would become 

a significant proportion of costs needed for other resources giving an adverse impact 

on the national economy. Further, the emission of carbon dioxide and other Green 

House Gases (GHG) with pollutants would affect the environment and the cost of 

treatment of effluent gases before releasing to the environment in line with 

international standards would be extensively high. Already GHG emissions have 

caused great concern in the world due to the resulting global warming with adverse 

impact on the environment. The International Panel on Climate Change (IPCC) and 

the United Nations have passed resolutions to adopt cleaner development mechanisms 

and many measures with which all countries and civil societies in the future would 

have to abide. Since oil and coal reserves in the world are depleting, the global trend is 

to develop solar, wind, wave, tidal and other renewable forms together with nuclear 

power to meet the future needs. Solar and wind require large extents of land up to 

1000 times that required for coal or nuclear. Further, solar and wind energy storage for 

grid absorption when needed with converter and storage equipment, too poses a 

problem. 

With all the above complications facing us in the future, the need for achieving energy 

efficiency on the demand side as well as the supply side should motivate us to follow 

the available strategies. The study of the impact of Time of Use tariffs on the 

reduction of load factor and curtailment of peak demand is a worthwhile exercise and 

by its proper implementation much benefits could be accrued by maintaining 

generation development on a low key. The parallel benefits that could be derived by 

the consumers and the industries too are evident.   
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1.3 Objective 

The objective of this study is to determine the effects of introducing the Time of Use 

(TOU) tariff on the system load factor, system peak demand and load levelling 

through peak clipping and valley filling in the system load curve. 

1.4 Scope of work 

In the utility perspective it is a timely requirement to analyse the trend of peak 

demand and system load factor considering the expected improvements to the power 

industry with the mandating of the time of use tariff to bulk consumers.  

In this study, data were collected and analysed for both supply side and demand side 

separately.  The following activities are carried out to study the supply side data from 

the beginning of year 2009.  

1. Collect and organise data on daily grid connected generation for 30 min intervals 

and off grid connected generation on monthly basis. 

2. Manipulate daily load data to find out daily and monthly peak loads in order to 

calculate load factor.  

3. Calculate total and average energy generation on daily and monthly basis. 

4. Scrutinize the methodology of calculating system load factor by CEB and study 

the peak contribution by SPPs.  

5. Derive system load factor with and without considering peak contribution by 

small power producers (SPPs) for the period of investigation. 

In order to observe the outcome of the time of use tariff as a demand side technique, 

the peak demand, total and average generation and system load factor are analysed on 

a daily and monthly basis with trend analysis for the years 2009, 2010 and up to 

August 2011. 

The following activities are carried out to study the end user data and the analysis is 

done based on bulk consumer categories since the beginning of the year 2009.  

1. Collect data on monthly consumption of bulk consumers according to the tariff 

categories. 

2. Find out changes of consumption pattern with introduction of TOU tariff 

structure. 
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To observe the adoption pattern by consumers with the tariff changes and analyse the 

percentage contribution to consumption according to the two- tier and three-tier basis 

with a linear trend analysis. 

Explore the suitable methods to achieve the expected outcome by implementing Time 

of use tariff for industrial consumers. 

Study the best practices which can be introduces to industrial, residential and 

commercial consumers in order to control peak demand. 

Find out the responses of relevant consumer groups towards demand side management 

with the introduction of TOD. 
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Chapter 2 

 

ELECTRICITY TARIFFS 

2.1 Evolution of Electricity Tariffs  

Following comparison (Table 2.1) shows the average electricity prices for  the 

period  of  2001 to 2007 for  different consumer categories. For ease of 

comparison with international figures, prices are shown in both LKR and equivalent 

US Cents, [ 5 ]  

Table 2. 1: Electricity Prices in Sri Lanka 2001-2006 

Year 
LKR/ 

USD 

Residential Commercial Industrial Streetlights Total 

LKR/ 
kWh 

USCts/ 
kWh 

LKR/ 
kWh 

USCts/ 
kWh 

LKR/ 
kWh 

USCts/ 
kWh 

LKR/ 
kWh 

USCts/ 
kWh 

LKR/ 
kWh 

USCts/ 
kWh 

 
2001 
 
2002 

 

2003 

 

2004 
 
2005 

 
93.16 
 

96.73 

 

96.52 

 

101.92 
 
100.50 

 
3.94 
 

5.17 

 

5.54 

 

5.53 
 
5.64 

 
4.23 
 

5.34 

 

5.74 

 

5.43 
 
5.61 

 
8.74 
 

11.30 

 

11.86 

 

11.86 
 
11.88 

 
9.39 
 

11.68 

 

12.29 

 

11.64 
 
11.82 

 
6.29 
 

7.99 

 

8.38 

 

8.40 
 
8.36 

 
6.75 
 

8.26 

 

8.68 

 

8.24 
 
8.32 

 
5.70 
 

7.35 

 

7.80 

 

7.84 
 
7.82 

 
6.12 
 

7.60 

 

8.08 

 

7.70 
 
7.78 

 
5.48 
 

7.25 

 

7.68 

 

7.66 
 
7.71 

 
5.88 
 

7.49 

 

7.96 

 

7.52 
 
7.67 

 
2006 
 
2007 

 
103.96 
 
110.62 

 
7.12 
 
9.00 

 
6.85 
 
8.14 

 
13.55 
 
15.52 

 
13.03 
 
14.03 

 
9.33 
 
9.62 

 
8.97 
 
8.69 

 
8.82 
 
11.89 

 
8.48 
 
10.75 

 
8.99 
 
10.56 

 
8.65 
 
9.55 

Notes:-  -  Electricity rate is total sales income to CEB from each customer class divided by the    

electricity sold. 

- LKR/USD rate is the average rate for the year published by the Central Bank of Sri Lanka 

- Total selling price includes all sales by CEB, including bulk sales to LECO. 

 

Source: The Electricity Act of 2009 and the Development of the Sector - 30th Jun 2009 
 

Since February 2007, industries have been added to the customer groups who are 

receiving cross subsidies, leaving the high-end household customers (using over 90 

kWh/month) and the general purpose (i.e. commercial) customers to finance the 

cross subsidy. In spite of a clear statement in the national energy policy on the 

issues of cost-reflective tariffs and targeted subsidies to be implemented from year 

2007, no action has been taken to date to move towards such a logical tariff 
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structure. The tariff structure being used is one that emerged in 1980s, and from time 

to time only slight modifications were done. 

The summary of industrial tariff introduced by CEB with effect from 15th March 2008 

with the comparison of flat rate tariff is shown in table 2.2.  

 

Table 2. 2: Industrial Tariff introduced by CEB with effect from 15th March 2008 

Category Time period 
Rate 

(Rs./kWh) 

Fixed 

charge 

(Rs./Month) 

Demand 

Charge 

(Rs./kVA) 

Industrial Purpose (I-2) 00:00 – 24:00 8.10 3000.00 675.00 

Industrial Purpose (I-3) 00:00 – 24:00 8.00 3000.00 650.00 

Hotel Purpose (H-2) 00:00 – 24:00 8.10 3000.00 675.00 

Hotel Purpose (H-3) 00:00 – 24:00 8.00 3000.00 650.00 

Three Part TOD Tariff for 

Industrial/Hotel I-2 (TD3) 

Peak (18:30-22:30 hrs) 23.00 

3000.00 650.00 Day (04:30-18:30 hrs) 7.30 

Off Peak (22:30-04:30 hrs) 5.30 

Three Part Time of Day 

Tariff for Industrial/Hotel 

Purpose I-3(TD3) 

Peak (18:30-22:30 hrs) 21.00 

3000.00 650.00 Day (04:30-18:30 hrs) 6.90 

Off Peak (22:30-04:30 hrs) 5.00 

Source: Statistical Digest 2008-CEB 
 

 

CEB has revised the tariff structure again on 1st of November 2008 with a slight 

increase of unit charge of I-2 flat rate tariff (by one rupee and cents twenty), and has 

not changed the unit charge of three part time of day tariff due to the CEB’s main plan 

to motivate more industrial consumers to adopt the three part, time of day tariff. Also 

it is introduced two part TOD tariff with this revision targeting to reduce the peak 

consumption as much as possible. 
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The tariff revised on 1st November 2008 is shown in table 2.3  

Table 2. 3: Tariff revision introduced by CEB with effects from 1st November 2008- for bulk    

consumers 

Category Time period 
Rate 

(Rs./kWh) 

Fixed 

charge 

(Rs./Month) 

Demand 

Charge 

(Rs./kVA) 

Industrial Purpose (I-2) 00:00 – 24:00 9.30 3000.00 675.00 

Industrial Purpose (I-3) 00:00 – 24:00 9.10 3000.00 650.00 

Hotel Purpose (H-2) 00:00 – 24:00 9.30 3000.00 675.00 

Hotel Purpose (H-3) 00:00 – 24:00 9.10 3000.00 650.00 

Two Part TOD Tariff for 

Industrial/Hotel I-2 (TD2) 

Peak (18:30 hrs to 21:30 hrs) 24.60 
3000.00 650.00 

Off Peak (21:30-18:30 hrs) 8.40 

Three Part TOD Tariff for 

Industrial/Hotel I-2 (TD3) 

Peak (18:30-22:30 hrs) 23.00 

3000.00 650.00 Day (04:30-18:30 hrs) 7.30 

Off Peak (22:30-04:30 hrs) 5.30 

Two Part TOD Tariff for 

Industrial/Hotel I-3(TD2) 

Peak (18:30 hrs to 21:30 hrs) 24.60 
3000.00 650.00 

Off Peak (21:30-18:30 hrs) 8.40 

Three Part Time of Day 

Tariff for Industrial/Hotel 

Purpose I-3(TD3) 

Peak (18:30-22:30 hrs) 21.00 

3000.00 650.00 Day (04:30-18:30 hrs) 6.90 

Off Peak (22:30-04:30 hrs) 5.00 

Source: Statistical Digest 2008-CEB 

 

2.2 The Road Map for Tariff Reforms -  by PUCSL 

According to the road map for tariff rebalancing, the systematic movement towards 

cost-reflective tariffs requires changes to customer categories, improvements to 

metering and managing the price adjustments each year to acceptable levels 

considering the following points.[6] 

 Tariff restructuring in each year to move the customer tariffs towards cost-

reflective tariffs. 

 The time intervals to be proposed for the implementation of mandatory Time 

of Use (TOU) tariffs 
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 The target of moving the electricity sector to break-even by year 2014 and to 

profitability by 2015.  

The table 2.4 shows the road map proposed by the PUCSL. This is in addition to the 

proposed removal of Fuel Adjustment Charges. 

Table 2. 4: Roadmap for Tariff Rebalancing 

Year Households Religious 
Other retail 
(industry, 

general, hotel) 
Bulk Consumers 

2011 

Continue with the 
lower tariffs for low-
income groups 

 

25% 
reduction 

 

Introduce a 
category 
for government 
schools, hospitals 
and DS offices. 

Time of Use tariffs made 
mandatory for Industrial consumers 
 
Flat tariffs mandatory for other groups of 
consumers 

2012 
Reduce the number 
of blocks 

 

No 
changes 

 

Reduce the price 
gap between the 
classes of 
customers 

 

All classes of bulk customers to be 
unified and Time of Use (TOU) 
tariffs to be mandatory 
 
Introduce a charge for reactive 
power 

2013 Reduce blocks 
No 

changes 

 

No difference between the customer classes, except in terms 
of voltage at which service is provided. For the purpose of 
retaining a database, customer classification will be retained 
in the accounting system. 

TOU tariffs will be mandatory for all retail and bulk customers 
in industry, hotel and general purpose categories 

Any subsidies will be addressed outside the licensee tariffs. 

2014 

Retain 3 blocks 
No 

changes 

 
No further changes 

Optional TOU tariff 
for all 3-phase 
customers 

No 
changes 

 

Tariffs yield adequate revenue to breakeven, meet all commitments including debt service, 
but excluding a return on assets to GOSL 

2015 

Abolish block tariffs. 
Optional TOU tariffs 
to all customers. 

No 
changes 

 
No further changes 

Tariffs to all customers are targeted to be fully cost reflective. GOSL earns a return on 
assets on the sector. 

Source: Consultation Paper on Setting Tariffs for the period 2011-2015 - Public Utilities 

Commission of Sri Lanka. 

2.3 Electricity Tariffs 2011 

The PUCSL has proposed to implement new tariff structure since 1
st January 2011, in 

keeping with its legal mandate to ensure that electricity is priced by Licensees at 

cost-reflective tariffs (annexe 1). The last electricity tariff revision was on 1
st 

November 2008, which continued under the transition provisions under the Sri Lanka 

Electricity Act No. 20 of 2009.  
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2.4 Implementation of Time of Use (TOU) Tariff  

Even though the Commission has proposed to implement the new tariffs from 1
st 

January 2011, considering the practical difficulty of programming the existing meters 

or installing new meters, a three month transition period was offered to licensees for 

programming/fixing meters. There by TOU tariffs for Industrial and Hotel Sectors (for 

Consumer categories 2 and 3) are in operation with effect from 1st April 2011 as in 

the following table.  

Table 2. 5: Tariff revision introduced by CEB with effects from 1st April 2011 For bulk 

consumers 

 Time Band and Unit Rate (LKR/kWh)  

Category DAY  

(0530 to 1830 hrs) 

PEAK  

(1830 to 2230 hrs) 

OFF-PEAK  

(223 to 0530 hrs) 

Industrial 2  10.45  13.60  7.35  

Industrial 3  10.25  13.40  7.15  

Hotel 2  13.00  16.90  9.10  

Hotel 3  12.60  16.40  8.85  

Monthly fixed charges and maximum demand charges are applicable as per Electricity Tariff 2011 

 

When power prices are volatile or supplies are short, reducing peak loads becomes a 

top priority for the utility. Billing customers for energy based on the time of day has 

proved to be a viable means of reducing peak loads. Based on this principal PUCSL 

proposed the new tariff structure to encourage consumers in category I-2 , I-3,H-2 and  

H-3 to move in to TOU tariff structure, which shows 46% reduction of unit rate if it 

moves from evening peak to off peak and 30% reduction of unit rate if it moves from 

day peak to off peak category. For successful adoption of TOU tariff structure it is 

essential to enhance the awareness of consumers about the benefits of TOU and 

support them for successful implementation. 

The success of TOU tariff programme to a great extent depends on the following. 

i. Consumer education on energy efficiency and power saving strategies 

including shifting consumption to low demand periods. 
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ii. Appliance and equipment labelling strategy and legislation to enforce 

energy efficient equipment, plant and processes. 

iii. Incentives in the form of tariff rebates to consumers inducing them to 

achieve energy efficiency and load levelling. 

iv. Wide publicity over the communication and news media to intimate 

consumers regarding the programme and the benefits. 

v. Facilitation to be provided by trained staff of utilities by visiting consumer 

premises and conducting energy audits with advice. 

vi. A programme for installation of smart meters phased out over a long time 

period to include commercial and domestic consumer groups in TOU tariff 

categories, to be formulated and gazetted, after studying the viability of 

such a programme.   

vii. To study the System load profile as well as the Consumer load profiles of 

the different customer categories from time to time and effect changes in 

tariffs keeping the relevant customers informed so that they could adjust 

their consumption and patterns in a positive manner. 
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Chapter 3 

 

ANALYSIS OF TIME OF USE TARIFF IMPLICATIONS 

3.1 Analysis of Price Elasticity of Demand 

The formulae and figures given in this section have been taken from the research 

paper on ‘Optimum Time of Use Program Proposal for Iranian Power Systems’ a copy 

of which is attached as Annex-3. 

 

Price Elasticity of Demand for electricity is defined as the energy demand sensitivity 

with respect to the price of electricity. 

 

          

                          

Where, ρ = price, d = demand and ρo  and  do refer to the values at the point of 

calculation. 

Accordingly the price elasticity of i-th period versus j-th period can be defined as: 

 

     

 

Loads that are not able to move from one period to another have sensitivity just in a 

single period and it is called "self elasticity". 

 

Some consumption could be transferred from the peak period to the off-peak or low 

periods and thus they have multi period sensitivity that is evaluated by "cross 

elasticity". 

 

Self Elasticity is classified as E(i, j) < = 0,  if i = j and Cross Elasticity is classified as 

E(i, j) > = 0,  if i is not = j. 

 

(1) 

(2) 
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Using the condition required for maximizing the customer’s benefit, it can be shown 

that, 

 

   

 

Where E(i, i) refers to Self Elasticity and E(i, j) with i not = j refers to Cross 

Elasticity. 

 

3.2 Calculation of the new monthly demands during the Day, Peak and Off-Peak 

periods with TOU tariff. 

The calculation has been performed using the April 2011 monthly consumption data 

of the 321 nos. of I2 category consumers (Table 3.1) who have adopted TOU tariff. 

 

Table 3. 1: Consumption Data of 321 numbers of I2 category consumers 

 

 

The change of tariff of the I2 category consumers that was mandate from April 2011 

is shown in Table 3.2. 

 

Table 3. 2: Tariff for Bulk Consumers in Industrial 2  (I2) category 

 

 

The Self and Cross Elasticity values have been used in the calculation of the new 

monthly demands during the Day, Peak and Off-Peak periods (Table 3.3: refer 

research paper on ‘Optimum Time of Use Program Proposal for Iranian Power 

Systems’ [10] ). 

Month Day Consumption in    GWh Peak Time Consumption in GWh
Off Peak Consumption in 

GWh

Apr-11 9.25 1.3 1.69do(1) = do(2) = do(3) =

po(1) = po(2) = po(3) =

p(1) = p(2) = p(3) =

E(1,1) = E(1,2) = E(1,3) =

E(2,1) = E(2,2) = E(2,3) =

E(3,1) = E(3,2) = E(3,3) =

d(1) = d(2) = d(3) =

d(1) = d(2) = d(3) =

DAY PEAK OFF-PEAK 

(0530 to 1830 hrs) (1830 to 2230 hrs) (2230 to 0530 hrs)

 I2  category before 1st 

April 2011 -  Flat Rate
9.30 9.30 9.30

 I2  category from 1st April 

2011  -  TOU
10.45 13.60 7.35

Time Band and Unit Rate (LKR/kWh) 

Category

po(1) = po(2) = po(3) =

p(1) = p(2) = p(3) =

E(1,1) = E(1,2) = E(1,3) =

E(2,1) = E(2,2) = E(2,3) =

E(3,1) = E(3,2) = E(3,3) =

d(1) = d(2) = d(3) =

d(1) = d(2) = d(3) =

(3) 
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Table 3. 3: Self and Cross Elasticity values 

 

 

The Self and Cross Elasticity values (Table 3.3) have been taken from the article 

‘Optimum Time of Use Program Proposal for Iranian Power Systems’, [10] given as 

Annex-3.  Since no such values have been experimented with or developed in Sri 

Lanka, as a test case these values are used for calculations. 

The following relation (eq. (3)) has been used for the calculation of demands. 

   

The corresponding expressions for the calculation are, 

 

Comparing the above values for  d(1), d(2) and d(3) with the monthly consumptions 

of July 2011 is shown below. 

 

Representing the above values for  d(1), d(2) and d(3) as percentages of total and 

comparing with July 2011 consumptions is, 

 

 

The above consumption figures show that the results of calculations are closely equal 

to the actual monthly consumption figures in July 2011 leaving sufficient time for 

DAY PEAK OFF-PEAK 

DAY -0.100 0.006 0.008

PEAK 0.012 -0.100 0.016

OFF-PEAK 0.010 0.008 -0.100

E(1,1) = E(1,2) = E(1,3) =

E(2,1) = E(2,2) = E(2,3) =

E(3,1) = E(3,2) = E(3,3) =

d(1) = d(2) = d(3) =

d(1) = d(2) = d(3) =

 Calculation of new demand values d(i)  based on April 11 demand values do(i).

d(1)  = do(1) [ 1  +  E(1,1).{p(1)  - po(1)}/po(1) +  E(1,2).{p(2)  - po(2)}/po(2) +  E(1,3).{p(3)  - po(3)}/po(3) ]

d(1)  = 9.145763441

d(2)  = do(2) [ 1  +  E(2,1).{p(1)  - po(1)}/po(1) +  E(2,2).{p(2)  - po(2)}/po(2) +  E(2,3).{p(3)  - po(3)}/po(3) ]

d(2)  = 1.237460215

d(3)  = do(3) [ 1  +  E(3,1).{p(1)  - po(1)}/po(1) +  E(3,2).{p(2)  - po(2)}/po(2) +  E(3,3).{p(3)  - po(3)}/po(3) ]

d(3)  = 1.733776452

d(1) = d(2) = d(3) =

d(1) = d(2) = d(3) =

Month Day Consumption in    GWh
Peak Time Consumption in 

GWh
Off Peak Consumption in GWh

Calculated as above 75.48% 10.21% 14.30%

Jul-11 74.25% 10.32% 15.43%

d(1) = d(2) = d(3) =

Month Day Consumption in    GWh 
Peak Time Consumption in  

GWh 
Off Peak Consumption in GWh 

Calculated as above 9.145 1.237 1.733 
Jul-11 8.13 1.13 1.69 

d(1) = d(2) = d(3) = 

(3) 
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consumers to adjust to the new tariffs. This test case has demonstrated that the above 

relations (eq. 3) can be safely used with the above Self and Cross Elasticity values for 

the calculation of consumption corresponding to price changes, with the results 

closely tallying with the actual data. 

However the following should be noted. 

i. The base values do(1), do(2), do(3) used must be appropriate values and 

should be pertaining to a period with normal consumption, not distorted 

owing to some special reasons such as festivals, weather conditions or 

economic down turn. 

ii. Self and Cross Elasticity values should be determined by studying figures 

used by other analysts and with experience. 

iii. A forecast made as above would clearly depend on the percentage of 

consumers under each category who have responded effectively to TOU 

tariffs introduced. 

iv. Awareness programs carried out for the benefit of consumers and aimed at 

the success of the TOU program would enhance response of consumers to 

TOU tariff. 

v. Self and Cross Elasticity values would depend on willingness of consumers 

to shift load into other time periods and also would be dependent on factors 

such as flexibility of processes, processing orders undertaken from clients, 

obligations, financial and economic conditions etc. However, suitable 

applicable values can be developed with time and experience. In this report 

the values given in the research paper on ‘Optimum Time of Use Program 

Proposal for Iranian Power Systems’ (Annex-3) have been used as a 

starting step. Ultimately the figures would depend on the consumer 

responsiveness. 

 

 

It is also very necessary to study the system behavior as a whole, due to aggregate 

contribution by all consumer categories, through study of historical data and 

comparison with the forecasted future data.  

This would be carried out in the section 3.3. 
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383.3 Use of Price Elasticity of Demand for forecasting system consumption up 

to year 2015 

The following set of calculations demonstrates how the procedure illustrated in the 

previous section can be used to forecast the total system energy (kWh) consumption 

up to year 2015. However the actual consumption figures 2010 are not available for 

use tariff category wise, separated into the periods Day, Peak and Off-Peak, due to the 

fact that smart meters have not been installed yet. Thus a reasonably acceptable set of 

test figures have been used in the calculations with an annual load growth percentage 

of 4.7 percent (Growth factor of 1.047). 

 

This Growth factor of 1.047 has been arrived at by taking the Geometric mean of the 

growth rate from year 2008 to 2009 and the growth rate from year 2009 to 2010 is 

given in table 3.4.  

 

Table 3. 4: Electrical Energy Sales:  2008 – 2010 

 

Source: Statistical Digest(CEB) -2009,2010 

 

The year 2010 consumption figures given in Table 3.5 have been based on the 

statistical figures given for CEB and LECO in the CEB Statistical digest 2010 and 

these figures have been used for the calculations that follow. 

 

Table 3. 5: Year 2010 Consumption, Tariff category wise in GWh 

 

Source: Statistical Digest(CEB) -2010 

 

Year

CEB sales 

GWh

LECO sales  

GWh TOTAL  GWh

Growth 

factor

2008 8417 1062 9479

2009 8441 1037 9478 0.9998945

2010 9268 1124 10392 1.0964339

1.047Geometric mean of Growth factors

TARIFF CATEGORY day peak off-peak

Domestic  and Religious 395 3036 266

General Purpose 739 1137 199

Hotel and Industrial 493 2467 329

Street lighting 6 41 82
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The expected consumption figures for year 2011 before tariff change are given below 

corresponding to a 4.7 percent increase relative to year 2010. 

 

Table 3. 6: Expected  Year 2011 Consumption- Tariff category wise in GWh 

 

The Self and Cross Elasticity values used (Table 3.3)  are the same as in the section 

3.2 and just one tariff change taking place on 01 January 2011 has been considered for 

simplicity to demonstrate the method used for the forecast. The new annual 

consumption figures after tariff change have been calculated using the initial expected 

2011 consumption figures based on a 4.7 percentage increase of the 2010 figures as 

indicated in Table 3.4. 

 

 

Self and Cross Elasticity values used are the same as in the section 3.2 as they were 

found to give reasonable results. The values have been taken from the article 

‘Optimum Time of Use Program Proposal for Iranian Power Systems’ given as 

Annex-3. 

For simplicity, the following figures have been used for the tariff change in order to 

demonstrate the method (flat rates have been used for year 2010 in order to avoid 

complications arising out of the complex block rate tariff). 

TARIFF CATEGORY   

Old Tariff 
in Rs per 

kWh     

New Tariff 
in Rs per 

kWh   

  day peak off-peak day peak off-peak 

Domestic  and Religious 3.00 3.00 3.00 4.00 5.00 3.00 

General Purpose 15.00 15.00 15.00 10.00 15.00 7.00 

Hotel and Industrial 9.30 9.30 9.30 10.45 13.60 7.35 

Street lighting 1.00 1.00 1.00 1.10 1.10 1.10 

The results of calculations are given in the pages that follow for the different tariff 

categories. 

TARIFF CATEGORY day peak off-peak

Domestic  and Religious 413 3178 278

General Purpose 774 1190 208

Hotel and Industrial 517 2583 344

Street lighting 6 43 86

Self and Cross Elasticity values
DAY PEAK OFF-PEAK 

DAY -0.100 0.006 0.008
PEAK 0.012 -0.100 0.016

OFF-PEAK 0.010 0.008 -0.100

E(1,1) = E(1,2) = E(1,3) =

E(2,1) = E(2,2) = E(2,3) =

E(3,1) = E(3,2) = E(3,3) =

d(1) = d(2) = d(3) =

d(1) = d(2) = d(3) =

d(1) = d(2) = d(3) =
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3.3.1 Calculation of the New 3-tier annual consumption for year 2011 based on 

the New Tariff  -  Domestic and Religious purpose  

 

 

 

 

Expected Consumption Data prior to new tariff 

Year Day Consumption in    GWh Peak Time Consumption in  
GWh Off Peak Consumption in GWh 

Year 2011 413 3178 278 

Tariff  

DAY  PEAK  OFF-PEAK  

(0530 to 1830 hrs) (1830 to 2230 hrs) (2230 to 0530 hrs) 

Domestic  and Religious 
3.00 3.00 3.00 

Domestic  and Religious 
4.00 5.00 3.00 

Self and Cross Elasticity values 
DAY  PEAK  OFF-PEAK  

DAY  -0.100 0.006 0.008 
PEAK  0.012 -0.100 0.016 

OFF-PEAK  0.010 0.008 -0.100 

Calculation of new consumption values d(i) corresponding to the New tariff 

d(1)  = do(1) [ 1  +  E(1,1).{p(1)  - po(1)}/po(1) +  E(1,2).{p(2)  - po(2)}/po(2) +  E(1,3).{p(3)  - po(3)}/po(3) ] 

d(1)  = 401 

d(2)  = do(2) [ 1  +  E(2,1).{p(1)  - po(1)}/po(1) +  E(2,2).{p(2)  - po(2)}/po(2) +  E(2,3).{p(3)  - po(3)}/po(3) ] 

d(2)  = 2979 

d(3)  = do(3) [ 1  +  E(3,1).{p(1)  - po(1)}/po(1) +  E(3,2).{p(2)  - po(2)}/po(2) +  E(3,3).{p(3)  - po(3)}/po(3) ] 

d(3)  = 281 

Calculated  consumptions d(1), d(2), d(3) for New tariff, 

Domestic  and Religious Day Consumption in    GWh Peak Time Consumption in  
GWh Off Peak Consumption in GWh 

consumption determined for New tariff 401 2979 281 

Domestic  and Religious Day Consumption in    GWh Peak Time Consumption in  
GWh Off Peak Consumption in GWh 

Annual Consumption figures for 2011 401 2979 281 

Annual Consumption figures for 2012 420 3119 294 

Annual Consumption figures for 2013 440 3266 308 

Annual Consumption figures for 2014 460 3419 322 

Annual Consumption figures for 2015 482 3580 337 

Time Band and Unit Rate (LKR/kWh)  

Category 

do(1) = do(2) = do(3) = 

po(1) = po(2) = po(3) = 

p(1) = p(2) = p(3) = 

E(1,1) = E(1,2) = E(1,3) = 

E(2,1) = E(2,2) = E(2,3) = 

E(3,1) = E(3,2) = E(3,3) = 

d(1) = d(2) = d(3) = 

Old Tariff 

New Tariff 
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3.3.2 Calculation of the New  3-tier annual consumption for year 2011 based on 

the New Tariff - General purpose  

 

 

 

Expected Consumption Data prior to new tariff 

Year Day Consumption in    GWh Peak Time Consumption in  
GWh Off Peak Consumption in GWh 

Year 2011 774 1190 208 

Tariff  

DAY  PEAK  OFF-PEAK  
(0530 to 1830 hrs) (1830 to 2230 hrs) (2230 to 0530 hrs) 

General Purpose 
15.00 15.00 15.00 

General Purpose 
10.00 15.00 7.00 

Self and Cross Elasticity values 
DAY  PEAK  OFF-PEAK  

DAY  -0.100 0.006 0.008 
PEAK  0.012 -0.100 0.016 

OFF-PEAK  0.010 0.008 -0.100 

Calculation of new consumption values d(i) corresponding to the New tariff 

d(1)  = do(1) [ 1  +  E(1,1).{p(1)  - po(1)}/po(1) +  E(1,2).{p(2)  - po(2)}/po(2) +  E(1,3).{p(3)  - po(3)}/po(3) ] 
d(1)  = 796 
d(2)  = do(2) [ 1  +  E(2,1).{p(1)  - po(1)}/po(1) +  E(2,2).{p(2)  - po(2)}/po(2) +  E(2,3).{p(3)  - po(3)}/po(3) ] 
d(2)  = 1176 
d(3)  = do(3) [ 1  +  E(3,1).{p(1)  - po(1)}/po(1) +  E(3,2).{p(2)  - po(2)}/po(2) +  E(3,3).{p(3)  - po(3)}/po(3) ] 
d(3)  = 219 

Calculated  consumptions d(1), d(2), d(3) for New tariff, 

General Purpose Day Consumption in    GWh Peak Time Consumption in  
GWh Off Peak Consumption in GWh 

consumption determined for New tariff 796 1176 219 

General Purpose Day Consumption in    GWh Peak Time Consumption in  
GWh Off Peak Consumption in GWh 

Annual Consumption figures for 2011 796 1176 219 
Annual Consumption figures for 2012 834 1231 229 
Annual Consumption figures for 2013 873 1289 240 
Annual Consumption figures for 2014 914 1349 251 
Annual Consumption figures for 2015 957 1413 263 

Time Band and Unit Rate (LKR/kWh)  
Category 

do(1) = do(2) = do(3) = 

po(1) = po(2) = po(3) = 

p(1) = p(2) = p(3) = 

E(1,1) = E(1,2) = E(1,3) = 

E(2,1) = E(2,2) = E(2,3) = 
E(3,1) = E(3,2) = E(3,3) = 

d(1) = d(2) = d(3) = 

Old Tariff 

New Tariff 
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3.3.3 Calculation of the New  3-tier annual consumption for year 2011 based on 

the New Tariff - Hotel and Industrial 

 

 

 

Expected Consumption Data prior to new tariff 

Year Day Consumption in    GWh Peak Time Consumption in  
GWh Off Peak Consumption in GWh 

Year 2011 517 2583 344 

Tariff  

DAY  PEAK  OFF-PEAK  

(0530 to 1830 hrs) (1830 to 2230 hrs) (2230 to 0530 hrs) 

Hotel and Industrial 
9.30 9.30 9.30 

Hotel and Industrial 
10.45 13.60 7.35 

Self and Cross Elasticity values 
DAY  PEAK  OFF-PEAK  

DAY  -0.100 0.006 0.008 
PEAK  0.012 -0.100 0.016 

OFF-PEAK  0.010 0.008 -0.100 

Calculation of new consumption values d(i) corresponding to the New tariff 

d(1)  = do(1) [ 1  +  E(1,1).{p(1)  - po(1)}/po(1) +  E(1,2).{p(2)  - po(2)}/po(2) +  E(1,3).{p(3)  - po(3)}/po(3) ] 

d(1)  = 511 

d(2)  = do(2) [ 1  +  E(2,1).{p(1)  - po(1)}/po(1) +  E(2,2).{p(2)  - po(2)}/po(2) +  E(2,3).{p(3)  - po(3)}/po(3) ] 
d(2)  = 2458 

d(3)  = do(3) [ 1  +  E(3,1).{p(1)  - po(1)}/po(1) +  E(3,2).{p(2)  - po(2)}/po(2) +  E(3,3).{p(3)  - po(3)}/po(3) ] 
d(3)  = 353 

Calculated  consumptions d(1), d(2), d(3) for New tariff, 

Hotel and Industrial Day Consumption in    GWh Peak Time Consumption in  
GWh Off Peak Consumption in GWh 

consumption determined for New tariff 511 2458 353 

Hotel and Industrial Day Consumption in    GWh Peak Time Consumption in  
GWh Off Peak Consumption in GWh 

Annual Consumption figures for 2011 511 2458 353 

Annual Consumption figures for 2012 535 2574 370 
Annual Consumption figures for 2013 560 2695 387 

Annual Consumption figures for 2014 586 2822 405 
Annual Consumption figures for 2015 614 2954 425 

Time Band and Unit Rate (LKR/kWh)  
Category 

do(1) = do(2) = do(3) = 

po(1) = po(2) = po(3) = 

p(1) = p(2) = p(3) = 

E(1,1) = E(1,2) = E(1,3) = 

E(2,1) = E(2,2) = E(2,3) = 

E(3,1) = E(3,2) = E(3,3) = 

d(1) = d(2) = d(3) = 

Old Tariff 

New Tariff 
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3.3.4 Calculation of the New  3-tier annual consumption for year 2011 based on 

the New Tariff - Street lighting 

 

Data calculated in the above sheets for different Tariff categories are summed up in 

section 3.3.5. 

 

 

 

Expected Consumption Data prior to new tariff 

Year Day Consumption in    GWh Peak Time Consumption in  
GWh Off Peak Consumption in GWh 

Year 2011 6 43 86 

Tariff  

DAY  PEAK  OFF-PEAK  
(0530 to 1830 hrs) (1830 to 2230 hrs) (2230 to 0530 hrs) 

Street lighting 
1.00 1.00 1.00 

Street lighting 
1.10 1.10 1.10 

Self and Cross Elasticity values 
DAY  PEAK  OFF-PEAK  

DAY  -0.100 0.006 0.008 
PEAK  0.012 -0.100 0.016 

OFF-PEAK  0.010 0.008 -0.100 

Calculation of new consumption values d(i) corresponding to the New tariff 

d(1)  = do(1) [ 1  +  E(1,1).{p(1)  - po(1)}/po(1) +  E(1,2).{p(2)  - po(2)}/po(2) +  E(1,3).{p(3)  - po(3)}/po(3) ] 
d(1)  = 6 
d(2)  = do(2) [ 1  +  E(2,1).{p(1)  - po(1)}/po(1) +  E(2,2).{p(2)  - po(2)}/po(2) +  E(2,3).{p(3)  - po(3)}/po(3) ] 
d(2)  = 43 
d(3)  = do(3) [ 1  +  E(3,1).{p(1)  - po(1)}/po(1) +  E(3,2).{p(2)  - po(2)}/po(2) +  E(3,3).{p(3)  - po(3)}/po(3) ] 
d(3)  = 85 

Calculated  consumptions d(1), d(2), d(3) for New tariff, 

Street lighting Day Consumption in    GWh Peak Time Consumption in  
GWh Off Peak Consumption in GWh 

consumption determined for New tariff 6 43 85 

Street lighting Day Consumption in    GWh Peak Time Consumption in  
GWh Off Peak Consumption in GWh 

Annual Consumption figures for 2011 6 43 85 
Annual Consumption figures for 2012 6 45 89 
Annual Consumption figures for 2013 7 47 93 
Annual Consumption figures for 2014 7 49 98 
Annual Consumption figures for 2015 7 51 102 

Time Band and Unit Rate (LKR/kWh)  
Category 

do(1) = do(2) = do(3) = 

po(1) = po(2) = po(3) = 

p(1) = p(2) = p(3) = 

E(1,1) = E(1,2) = E(1,3) = 

E(2,1) = E(2,2) = E(2,3) = 
E(3,1) = E(3, 2) = E(3,3) = 

d(1) = d(2) = d(3) = 

Old Tariff 

New Tariff 
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3.3.5 Forecast of  TOTAL consumption for years 2011 - 2012 - 2013 - 2014 – 

2015  with Tariff change in January 2011 

 

    Domestic  and Religious with 

Annual growth  4.7  per cent

Day 

Consumption 

in GWh

Peak Time 

Consumption 

in GWh

Off Peak 

Consumption 

in GWh

TOTAL                                                 

GWh

Annual Consumption figures for 2011 401 2979 281 3661

Annual Consumption figures for 2012 420 3119 294 3833

Annual Consumption figures for 2013 440 3266 308 4013

Annual Consumption figures for 2014 460 3419 322 4202

Annual Consumption figures for 2015 482 3580 337 4399

    General Purpose with Annual growth  

4.7  per cent

Day 

Consumption 

in GWh

Peak Time 

Consumption 

in GWh

Off Peak 

Consumption 

in GWh

TOTAL                                                 

GWh

Annual Consumption figures for 2011 796 1176 219 2191

Annual Consumption figures for 2012 834 1231 229 2293

Annual Consumption figures for 2013 873 1289 240 2401

Annual Consumption figures for 2014 914 1349 251 2514

Annual Consumption figures for 2015 957 1413 263 2632

    Hotel and Industrial with Annual 

growth  4.7  per cent

Day 

Consumption 

in    GWh

Peak Time 

Consumption 

in GWh

Off Peak 

Consumption 

in GWh

TOTAL                                                 

GWh

Annual Consumption figures for 2011 511 2458 353 3322

Annual Consumption figures for 2012 535 2574 370 3479

Annual Consumption figures for 2013 560 2695 387 3642

Annual Consumption figures for 2014 586 2822 405 3813

Annual Consumption figures for 2015 614 2954 425 3992

    Street lighting with Annual growth  

4.7  per cent

Day 

Consumption 

in    GWh

Peak Time 

Consumption 

in GWh

Off Peak 

Consumption 

in GWh

TOTAL                                                 

GWh

Annual Consumption figures for 2011 6 43 85 134

Annual Consumption figures for 2012 6 45 89 140

Annual Consumption figures for 2013 7 47 93 147

Annual Consumption figures for 2014 7 49 98 154

Annual Consumption figures for 2015 7 51 102 161

         TOTAL ISLAND-WIDE 

CONSUMPTION

Day 

Consumption 

in GWh

Peak Time 

Consumption 

in GWh

Off Peak 

Consumption 

in GWh

TOTAL                                                 

GWh

Annual Consumption figures for 2011 1714 6656 938 9308

Annual Consumption figures for 2012 1795 6969 982 9745

Annual Consumption figures for 2013 1879 7296 1028 10203

Annual Consumption figures for 2014 1967 7639 1076 10683

Annual Consumption figures for 2015 2060 7998 1127 11185



28 

 

The above calculations demonstrate the method that can be used for the forecast. But 

an actual computation would involve the use of real Day, Peak and Off-Peak 

breakdown of initial data from metering, categorised under tariff in a billing system 

with proper software. The Elasticity values too need refinement, through 

experimentation and practice. They would depend on the percentage responsiveness of 

consumers as well as certain financial and economic factors affecting them. 

The 2015 maximum power demand can be estimated using the 2015 peak time 

consumption as illustrated below. 

 

 
 

2015 maximum power demand estimate = 1955 MW x 7998 GWh / 6681 GWh 

 

2015 maximum power demand estimate = 2340 MW   

 

This estimate of 2340 MW for year 2015 maximum power demand can be used to 

curtail Generation Development during the period up to year 2015. The maximum 

demand figures estimated for the years 2011 to 2015 using the above method are 

given in Table 3.7. 

Table 3. 7: Maximum Demand Forecast with Tariff change in January 2011

 

In comparison to the above, the maximum demand figures estimated for NO tariff 

change calculated and shown in Table 3.8, 

Table 3. 8: Maximum Demand Forecast with NO Tariff change in January 2011 

 

2015 Peak time 

Consumption

2010 Peak time 

Consumption

2010 maximum 

power demand 

2015 maximum 

power demand 

estimate 

= X

Year
Maximum Demand with Tariff 

Change MW

2011 1948

2012 2039

2013 2135

2014 2235

2015 2340

Year
Maximum Demand with NO 

Tariff Change MW

2011 2047

2012 2143

2013 2244

2014 2349

2015 2460
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The figures in Table 3.7 and Table 3.8 show that in year 2015, a saving of 120 MW 

in generation can be expected. 

In graphical form, the comparison of power demand growth between the cases with 

and without TOU tariff change in January 2011 is illustrated below.  

3.4 Comparison of power demand growth with and without TOU tariff 

change in January 2011 

 

 

The above arguments relate to the behaviour of energy and power demand with the 

introduction of TOU Tariff in January 2011 based on the economic theory on the 

‘Price Elasticity of Demand’ with experimental Elasticity values. The above analysis 

illustrates the theoretical response of the consumers in the power system, but however 

it is necessary to study and analyse the actual response with time. The TOU tariff that 

has been introduced in January 2011 would take time for consumers to react with the 

desired responsiveness. In section 3.5 a study and analysis is made to determine the 

effects of the actual response by consumers. This includes Power system and 

Customer data collection and discussions on maximum power demand, average power 

and system load factor and their changes over the period 2009 to 2011.  

Year
Maximum Demand with Tariff 

Change MW

Maximum Demand with NO 

Tariff Change MW

2011 1948 2047

2012 2039 2143

2013 2135 2244

2014 2235 2349

2015 2340 2460

Maximum Demand Forecast for NO Tariff change in January 2011

Year Maximum Demand for NO Tariff change     MW

2011 2047

2012 2143

2013 2244

2014 2349

2015 2460
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3.5 Study and Analysis of the Actual Response by Electricity Consumers. 

3.5.1 Data Collection  

In order to analyse the system behaviour, historical data for supply and demand sides 

were collected since January 2009 up to August 2011. Consumption patterns of a 

group of bulk consumers were collected along with the details of potential and 

planned DSM adoption techniques. Respective changes of behavioural patterns due to 

adaptation of TOU tariff structure were also collected. 

a) Supply side data collection 

Daily basis grid connected generation data recorded in thirty minute intervals were 

collected from System Control Branch and data on monthly electricity generation by 

small power purchases were collected from Energy Purchases Branch and Energy 

Marketing Branch.  

Data from the Statistical digest, CEB were gathered for the years 2007, 2008, 2009 

and 2010.      

b) Demand side data collection 

Consumption details of bulk industrial and hotel consumers, falling under the tariff 

categories I2, I3, H2 and H3, who are connected to the CEB MV network were 

gathered for the period of January 2009 to August 2011.  

This information has been collected by 35 area engineers, working in 11 

administrative provinces, as a regular practice on the 20th of each month for billing. 

Discussions have been held with several bulk supply consumers about their initiatives 

on the successful adoption of TOU tariff system for energy management and their 

outcomes have been noted.  

 

3.5.2 Data Analysis  

Generation Statistics 2009 – 2010 

In year 2009, total generation capacity connected to HV/MV network was 2684 MW 

with 925 MW from private power producers (PPPs). The PPPs have contributed 

34.5% to the total installed capacity and 45% to the gross generation. The installed 
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capacity increased by 5.0% from 2009 to 2010 and the average daily generation 

increased by 8.4 %  from 27.07 GWh/day in year 2009 to 29.35 GWh/day in year 

2010. To cater the maximum demand by increasing the installed capacity is a costly 

affair and it is not a financially feasible activity. Most of the developed countries use 

TOD tariff as a demand side management technique to control the ever increasing 

peak demand.             

     

3.5.3 Load Factor Calculation  

Load Factor Calculation  

a) Methodology of Load Factor Calculation 

The statistical digest published by CEB shows that the system load factor for the year 

2009 was 60.4%. CEB has considered only the peak demand supplied by grid 

connected main generation stations for this calculation. The Contribution by small 

(less than 10MW), non conventional renewable energy sources such as mini- hydro, 

wind, dendro, bio mass, etc. had not been considered in calculating the system load 

factor as data had not been available.  

b) Considerations of load factor calculations 

Load factor calculations – as per statistical digest, CEB 

The following data were obtained from the Statistical Digest -2010[2]  

Table 3. 9: Load Factor – year 2009 & 2010 

2009 2010

Gross generation (with PPP)  GWh 9882 10714

Maximum demand (with PPP)  MW 1868 1955

Load factor for the year 0.6039 0.6256

% Load factor for the year 60.4 62.6
 

 

c) Monthly Load Factor calculations - 2009 

Table 3.10 shows the monthly load factor calculation with and without considering 

peak power contributed by Small Power Producers for the year 2009. 
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Table 3. 10: Monthly load factor for the year 2009 

Month

Grid 

Energy 

GWh

Energy from 

SPP MWh

Grid Peak 

Load MW

SPP Peak 

contribution 

MW (Avg. 

demand)

Total 

Energy 

GWh

System 

Peak 

Load 

MW 

% LF with 

peak 

contribution 

by SPPs

% LF 

without peak 

contribution 

by SPPs

January     783.40    16,822.48 1,797.20              22.61        800.22  1,819.81           59.10            59.85 

February     729.53      6,963.46 1,772.30              10.36        736.50  1,782.66           61.48            61.84 

March     808.84    18,816.69 1,777.60              25.29        827.66  1,802.89           61.70            62.58 

April     841.66    32,848.56 1,805.20              45.62        874.51  1,850.82           65.62            67.28 

May     792.38    34,320.32 1,774.50              46.13        826.70  1,820.63           61.03            62.62 

June     755.42    63,283.89 1,747.40              87.89        818.71  1,835.29           61.96            65.07 

July     815.23    55,661.39 1,755.30              74.81        870.89  1,830.11           63.96            66.69 

August     788.77    48,770.15 1,735.80              65.55        837.54  1,801.35           62.49            64.85 

September     770.85    62,364.60 1,798.80              86.62        833.21  1,885.42           61.38            64.33 

October     811.15    59,135.98 1,781.90              79.48        870.29  1,861.38           62.84            65.65 

November     765.97    70,541.69 1,867.80               97.97        836.52  1,965.77           59.10            62.20 

December     798.39    77,396.38 1,853.80            104.03        875.79  1,957.83           60.12            63.50 

Total for 

2009
 9,461.61  546,925.59   10,008.54 

 

Figure 3.1 illustrates the variation of monthly load factor over the year 2009 with and 

without considering the peak power contribution by Small Power Producers.  
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Figure 3. 1: Variation of monthly load factor over the year 2009 with/without 

contribution from SPPs 

 

Figure 3.2 show the variation of gross (grid + SPPs) generation with grid connected 

generation and SPPs generation throughout the year 2009.   
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Figure 3. 2: Total Energy generated against contribution from Grid and  SPPs for         

the year 2009 

Figure 3.3 show the variation of system peak demand, with the contribution of grid 

and SPPs throughout the year 2009. 
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       over the year 2009 
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System peak for the year was 1966 MW in November 2009, where grid peak was 

1868 MW and it was also the highest grid demand for the year.  Table 3.11 shows the 

variation of system peak demand since January 2009 to August 2011. 

 

Table 3.11: System peak demand based on SPPs contribution 

2009 2010 2011 2009 2010 2011 2009 2010 2011

January 1797.2 1909.8 1961.2 22.61 49.84 79.42 1819.81 1959.64 2040.62

February 1772.3 1903.9 1981.6 10.36 30.22 74.43 1782.66 1934.12 2056.03

March 1777.6 1954.7 2020.3 25.29 13.96 55.22 1802.89 1968.66 2075.52

April 1805.2 1895.4 1966.8 45.62 56.91 79.26 1850.82 1952.31 2046.06

May 1774.5 1899.2 2163.1 46.13 77.43 88.23 1820.63 1976.63 2251.33

June 1747.4 1860.3 2013.4 87.89 115.83 95.00 1835.29 1976.13 2108.40

July 1755.3 1845.8 2008.5 74.81 117.73 74.91 1830.11 1963.53 2083.41

August 1735.8 1913.2 1999.6 65.55 86.54 84.46 1801.35 1999.74 2084.06

September 1798.8 1920.5 86.62 101.37 1885.42 2021.87

October 1781.9 1929.8 79.48 109.36 1861.38 2039.16

November 1867.8 1930.8 97.97 93.49 1965.77 2024.29

December 1853.8 1911.3 104.03 139.86 1957.83 2051.16

Grid Peak Load,MW
SPP Peak contribution, MW 

(Avg. demand)Month

System Peak Demand, MW      

(Grid + SPP) Demand

  

The table 3.12 and the figure 3.4 shows the average power consumed over the years 

2009, 2010 and 2011. 

Table 3. 12: Total Generation and average demand over the years 2009, 2010 and 2011 

 

 

 year - 2009  year - 2010  year - 2011  year - 2009  year - 2010  year - 2011

January 31          800.22          865.97          921.34        1,075.56        1,163.93        1,238.36 

February 28          736.50          815.37          856.76        1,095.98        1,213.34        1,274.95 

March 31          827.66          908.18          981.52        1,112.45        1,220.68        1,319.25 

April 30          874.51          929.21          984.04        1,214.60        1,290.56        1,366.73 

May 31          826.70          879.05       1,003.99        1,111.16        1,181.51        1,349.44 

June 30          818.71          905.44          970.64        1,137.09        1,257.56        1,348.12 

July 31          870.89          939.65          995.69        1,170.56        1,262.97        1,338.30 

August 31          837.54          908.15       1,014.70        1,125.73        1,220.63        1,363.84 

September 30          833.21          908.78        1,157.24        1,262.20 

October 31          870.29          951.92        1,169.74        1,279.46 

November 30          836.52          878.35        1,161.83        1,219.93 

December 31 875.79 951.87        1,177.13        1,279.40 

365

Month
No of 

days

Total Generation (GWh) Avg. Power (MW)
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Figure 3. 4: Average electricity demand over the years. 

 

 

To cater the higher maximum demands, maintaining spinning reserves is mandatory 

and it is also a costly affair. Therefore control of maximum demand is very important 

in the utility perspective. 

The Figure 3.5 shows the variation of total generation and its trend over the years.  

 

 

Figure 3. 5: Total Generation from 2009 to August 2011 
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Figure 3.5 illustrates that there is a higher incremental demand for energy in year 2011 

compared to 2009 and 2010. 

This high energy demand for 2011 may be due to rise of energy consuming activities 

in the country. In mid 2009, thirty years of civil war had come to an end and the 

government invited local and foreign parties for investment in industries and the hotel 

sector. At the same time the government was also engaged in mega projects like high 

ways, harbours, building construction and infrastructure development projects which 

demand high energy. Many local companies expanded their services to north and east. 

All these new developments materialized since the end of 2010 as it took some time 

for the country’s situation to settle. 

There is a projection with an industrial boom in the country and tourist cities and high 

ways would come up in the near feature. Government should also have a vision on 

how to meet the ever increasing energy demand. Here the demand side management 

techniques (DSM) have a major role in managing peak demand. 

By introducing compulsory time of use tariff for industrial and hotel consumers 

PUCSL together with CEB and LECO has implemented a tariff system as a DSM 

technique targeting to reduce the peak demand by load shedding and peak clipping.   

Load factor is the ratio between average power and the peak power and gives the 

picture as to how the connected power plants are utilized during the day. With the 

achievement of peak clipping, load factor will be improved. The currently applied 

DSM techniques are also targeting to reduce the peak demand by promoting Industrial 

and hotel group consumers to shift their loads from peak time. 
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3.5.4 Observations of Supply Side Data Analysis 

Figure 3.6 show the changes of load factor (LF) during the year 2009, 2010 and up to 

August 2011. 

 

Figure 3. 6: Change in LF over the years – 2009, 2010 and 2011 

 

The Figure 3.6 shows the increasing linear trend of LF with the gradient of 0.506 for 

year 2011 up to August. It shows an increasing trend with gradient 0.006 (almost 

constant) for year 2010 and a decreasing trend of 0.059 for year 2009. It is clear that 

the year 2011 has the highest trend of improvement of load factor and the 

implementation of TOU has partly contributed to this development.  

3.5.5 Analysis of Demand Side Data  

The consumption analysis was done based on two main categories, they are. 

1. For the consumers who are already under the time of day tariff since the year 

2010.  

a. For the consumers – in  two part tariff in September 2010 

b. For the consumers – in  three part tariff since January 2010 

2. For the consumers who were under the flat rate tariff up to 31st March 2011 
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3.5.5.1 Analysis of consumers who are already adapted to TOD since 2010. 

(a) Consumption Analysis: For the consumers – in two part tariff in September 

2010 

It was observed that there are 321 consumers who have voluntarily accepted the time 

of day tariff (two parts) since September 2010. As they have already adopted the 

demand side management technique to reduce peak consumption, it will not show any 

significant change in their consumption pattern after March 2011 when TOD tariff 

became mandatory for I2 consumer group.  

Following table shows their monthly unit consumption according to the tariff window 

as a percentage contribution to the total units consumed and as the total number of 

units consumed. 

Table 3. 13: Consumption data- 321 numbers of I2 consumers (P-2 since 2010) 

%  Off-peak %  Day %  Peak 
Total 

Consumption  

units 

Off-peak Day Peak 

Sep-10 92.25 0.00 7.75 10.20 9.41 0.00 0.79

Oct-10 92.43 0.00 7.57 10.98 10.15 0.00 0.83

Nov-10 92.00 0.00 8.00 10.78 9.92 0.00 0.86

Dec-10 91.47 0.38 8.16 10.77 9.85 0.04 0.88

Jan-11 85.29 6.06 8.66 10.42 8.89 0.63 0.90

Feb-11 41.75 45.56 12.69 10.43 4.35 4.75 1.32

Mar-11 21.49 67.32 11.19 9.24 1.98 6.22 1.03

Apr-11 13.81 75.60 10.59 12.23 1.69 9.25 1.30

May-11 16.81 72.39 10.81 10.50 1.76 7.60 1.14

Jun-11 15.49 73.94 10.57 10.67 1.65 7.89 1.13

Jul-11 15.46 74.26 10.28 10.95 1.69 8.13 1.13

Month

321nos. -I2 

consumers under 

TOD since 2010 

Under 2-part tariff

Transition period

Under 3-part tariff

% I2 consumption Total I2 consumption (units / 106 )

 

Before April 2011 these consumers were in two part tariff structure and since April 

2011 they have been converted to three part traiff structure. As the traiff windows 

prior to April 2011 and after are different their consumption patterns cannot be 

analysed under one graph. Thus it was decided to analyse their consumption 

behaviour since April 2011.  

Figure 3.7 shows their monthly unit consumption according to the tariff window as a 

percentage contribution to the total units consumed since April 2011. 
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Figure 3.7: Consumption in tariff windows as a percentage contribution to the total unit  

consumed.  
 

 

The Figure 3.7 shows that there is no significant change in their consumption pattern 

in the three part tariff window because they had already adopted demand side 

management techniques since 2010.  

This shows that the consumers who adopted TOD on voluntary basis have achieved 

almost all maximum benefits they could gain before it became mandatory. Out of 

4485 bulk consumers only 385 (8.5%) consumers have changed their tariff category to 

TOD prior to 2011 during the voluntary period but they have achieved the maximum 

benefits before it became mandatory. Therefore it can be stated that if the tariff 

category is converted to TOD then most of the bulk consumers will be able to achieve 

targets set by the PUCSL.     

(b). Consumption Analysis: For the consumers – in three part tariff since 

January 2010 

Category: I-2      Duration: 20 months from January 2010 to August 2011 

Sample data: There are only 20 numbers of I-2 consumers out of 3694 who have 

been voluntarily in the 3-part tariff category since January 2010. Table: 3.7 show their 

total energy consumption against the total energy consumption of the entire I-2 
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consumer category for the period of January 2010 to August 2011. Even though this 

sample represents only 0.54 % of I-2 consumers, it is seen that their consumption is 

1.31% of the entire consumption of I-2 category. Therefore these 20 consumers are 

high usage consumers in the category. 

 

Table 3. 14: Energy consumption of 3-rate I2 consumers against the total energy consumption 

of entire I-2 consumers-January 2010 to August 2011 

 

 

These consumers are listed in the table: 3.15 in the descending order of total energy 

consumed throughout the considered period. It shows that 50 % of these consumers 

are garment factories who can easily adopt time of day tariff as they are used to shift 

operation.  

 

 

I-2, All tariffs             

(3696 nos.)

No of kWh No of kWh % to total I-2

Jan-10           111,716,778            1,428,919 1.28

Feb-10           119,839,675            1,618,305 1.35

Mar-10           116,160,626            1,768,682 1.52

Apr-10           106,355,135            1,367,921 1.29

May-10           123,247,614            1,459,868 1.18

Jun-10           124,395,215            1,659,530 1.33

Jul-10           123,777,500            1,620,351 1.31

Aug-10           130,465,666            1,718,929 1.32

Sep-10           129,213,665            1,673,301 1.29

Oct-10           126,768,505            1,620,077 1.28

Nov-10           128,820,595            1,717,965 1.33

Dec-10           127,794,993            1,667,979 1.31

Jan-11           118,365,481            1,673,947 1.41

Feb-11           127,195,601            1,621,931 1.28

Mar-11           122,486,202            1,583,649 1.29

Apr-11           118,021,435            1,510,828 1.28

May-11           130,549,908            1,665,588 1.28

Jun-11           132,382,061            1,743,448 1.32

Jul-11           130,104,496            1,725,959 1.33

Aug-11           133,602,048            1,688,199 1.26

Total        2,481,263,200          32,535,376 1.31

I-2, 3-rate tariff                              

(20 nos.)

Consumers; since January 2010

MM-YY
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Table 3. 15:  All I-2 Consumers voluntarily on three part tariff since January 2010 

 

Total consumption pattern of those consumers during three tariff windows and the 

average unit rate of electricity during each month are listed in table 3.9. Based on the 

consumption pattern of those 20, I-2 consumers we can summarise the observations as 

follows.  

These consumers have used the least amount of energy during peak time recording 

their highest consumption during the day time tariff window. Even though TOD tariff 

became mandatory since April 2011 the average unit rate has increased by around 

22%. It is observed that average unit rate has not changed significantly and therefore 

we can say that these consumers have not effectively participated for peak reduction 

by shifting their costly energy usage to cheap rate tariff windows. The table 3.16 

below shows the variation of the percentage of consumption during each tariff 

window for these 20 customers for the same period. Based on this table; figure 3.12 

has been drawn. 

 

Acct. Number Tariff Name Address_l1 Address_2 City
Area 

code

1 "5379900232 I2 COMFORT WEAR (PVT) LTD WATHUPITIWALA E.P.Z. WATHUPITIWALA , NITTAMBUWA. 53

2 "4670001086 I2 PROJECT MANAGER, GIL GARMENTS (PVT) LTD.,      
BL- F1, SETHAWAKA IND. 

ESTATE,
AVISSAWELLA. 46

3 "4770000782 I2 MR. N. SELLAHEWA ICE FACTORY, NO. 74 C, TANGALLA ROAD, DEVINUWARA. 47

4 "5470100588 I2 ATHULA LIYANAGE ICE FACTORY, MIRISSA  . 54

5 "2779900520 I2 BRANDIX CASUALWEAR LTD, NO 21 TEMPLE RD, EKALA   JA-ELA  27

6 "4470001090 I2
NATURUB EXPORTS 

INTERNATIONAL (PVT) LTD
107/3A, MADUPITIYA RD., MAHAWILA PANADURA 44

7 "2170000925 I2 MONA PLASTICS (PVT) LTD NO. 70,  ATTIDIYA ROAD RATMALANA. 21

8 "4670001094 I2 THE DIRECTOR, M/S CEYLON KNIT TREND LTD.,
BL- F2, SEETHAWAKA IND. 

PARK,
AVISSAWELLA. 46

9 "4770000847 I2 k..G.Ananda SAMAGI ICE CO. (PVT) LTD., BELIATTA ROAD, WALASGALA. 47

10 "3170002295 I2
MERBOK MDF LANKA (PVT) 

LTD.,
P.O. Box 12, PERTH ESTATE, BOI HORANA EPZ, HORANA. 31

11 "2670100317 I2 THE DIRECTOR
LANKA GARMENTS 

INDUSTRIES 

(PVT)LTD, WATAPOLA RD, 

ATTALLA
NIVITHIGALA. 26

12 "4470000833 I2 MANAGING DIRECTOR,
NATURUB ACCESSORIES (PVT) 

LTD,
NO:105/1, MADUPITIYA RD, PANADURA. 44

13 "4470000140 I2
DIRECTOR, AEN PALM OIL 

PROCESSING (PVT) LTD
MOHAMMDI STATE, PLANTATION, LATHPANDURA. 44

14 "2870100884 I2 VOGUE TEX  (PVT) LTD.                        OVERSEAS WATTA, GONAPINUWALA, HIKKADUWA. 28

15 "7870100390 I2 GENERAL MANAGER
BROADSWORD APPAREL (PVT) 

LTD.,
GARMENT FACTORY, BULNEWA. 78

16 "2870100922 I2
THARAKIE GARMENTS 

FACTORY,
PIYAGAMA. 28

17 "5470100987 I2 THE GENERAL MANAGER VOGUE TEX (PVT) LTD., UDUKAWA, DENIPITIYA, WELIGAMA. 54

18 "3170002287 I2
MERBOK MDF LANKA (PVT) 

LTD.,
P.O. Box 12, PERTH ESTATE, BOI HORANA EPZ, HORANA. 31

19 "4170000579 I2 MONA PLASTIC (PVT) LTD 121/2, KITULAWILA ROAD,
KIRIWATHTHUD

UWA
41

20 "4470001341 I2
WESTERN FASHIONS (PVT) 

LTD.

MANAGER, POKUNUWATTA 

ROAD,
KUDA WASKADUWA, WASKADUWA. 44
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Table 3. 16: Percentage of consumption during each tariff window. 

  

It shows that more than 75% of their energy consumption has been during the day 

time while during peak time it has been less than 10% and during off peak time 15%.  

It seems to be more costly for these consumers to adjust their production line to 

reduce their energy consumption during the peak window of four hours than running 

their plants at higher energy cost during the peak window, as the saving on a unit is 

only Rs. 3.15 when it shifts from peak to day time and Rs. 6.10 when it shifts from 

peak to off peak. Their heavy usage during day time suggests that they have utilized 

their maximum capacity. The only alternatives left for them is to reduce energy cost 

by shifting from peak to off peak or day to off peak. But the latter is probably not that 

attractive in the perspective of either the utility or the consumer.  

CEB has taken a decision to apply flat rate for billing for the period of January to 

March 2011 as they were not ready with the new energy meters. 

When it comes to three part tariff structure, the duration of each window is different 

and therefore to analyse the contribution to the demand during each window we 

should consider the average power during each tariff window. Here it is assumed that 

during each window there is no variation of consumption and then the average can be 

 

Total Off-Peak Day Peak Off-Peak Day Peak

Jan-10              1,428,919     236,665     1,055,368           136,886 16.56 73.86 9.58

Feb-10              1,618,305     237,039     1,243,736           137,530 14.65 76.85 8.50

Mar-10              1,768,682     420,286     1,214,249           134,147 23.76 68.65 7.58

Apr-10              1,367,921     196,261     1,059,167           112,493 14.35 77.43 8.22

May-10              1,459,868     198,695     1,152,520           108,653 13.61 78.95 7.44

Jun-10              1,659,530     235,900     1,272,920           150,710 14.21 76.70 9.08

Jul-10              1,620,351     220,882     1,259,107           140,362 13.63 77.71 8.66

Aug-10              1,718,929     243,402     1,341,866           133,661 14.16 78.06 7.78

Sep-10              1,673,301     249,562     1,271,361           152,378 14.91 75.98 9.11

Oct-10              1,620,077     239,789     1,253,970           126,318 14.80 77.40 7.80

Nov-10              1,717,965     248,934     1,336,127           132,904 14.49 77.77 7.74

Dec-10              1,673,947     255,534     1,265,460           152,953 15.27 75.60 9.14

Jan-11              1,673,947     255,534     1,265,460           152,953 15.27 75.60 9.14

Feb-11              1,621,931     308,264     1,146,482           167,185 19.01 70.69 10.31

Mar-11              1,583,649     575,600         823,174           184,875 36.35 51.98 11.67

Apr-11              1,510,828     252,018     1,050,277           208,533 16.68 69.52 13.80

May-11              1,665,588     274,569     1,201,696           189,323 16.48 72.15 11.37

Jun-11              1,743,448     288,399     1,261,387           193,662 16.54 72.35 11.11

Jul-11              1,725,959     278,502     1,254,932           192,525 16.14 72.71 11.15

Aug-11              1,688,199     252,515     1,261,913           173,771 14.96 74.75 10.29

Energy consumed from January 2010 to August 2011 (kWh)

Month -Year

All I2 consumers under 3-part tariff from January 2010 (20 nos)

No of units consumed (kWh) % contribution to total consumed
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taken as their demand.

Variations of Percentage off-peak consumption– 3-rate I2 consumers

Variations of Percentage day time consumption– 3-rate I2 consumers

Variations of Percentage peak consumption– 3-rate I2 consumers 

Figure 3.8: Variations of Percentage off-peak, day time, peak consumption– 3-rate I2 

consumers 
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The table 3.16, figure 3.8 show that, there is a slight decrease in the percentage 

contribution to the peak energy after April 2011. This is a good sign but the reduction 

is only 3.5%. To achieve the target as expected by PUCSL and to reduce at least 100 

MW out of peak demand by 2015, we need to reduce at least 5% of the peak demand.  

TOD is introduced to bulk consumers ( I-2,I-3,H-2 & H-3) and their contribution to 

the system demand is only 35%. Therefore to achieve a 100 MW reduction a total 

15% reduction of peak consumption is expected.  

Table 3. 17: Average unit rates for each month 

  

 

Figure 3. 9: Variation of unit price – 3-rate I2 consumers 

 

Total Off-Peak Day Peak Off-Peak Day Peak

Jan-10       1,428,919        236,665        1,055,368         136,886 5.30 7.30 23.00 8.47

Feb-10       1,618,305        237,039        1,243,736         137,530 5.30 7.30 23.00 8.34

Mar-10       1,768,682        420,286        1,214,249         134,147 5.30 7.30 23.00 8.02

Apr-10       1,367,921        196,261        1,059,167         112,493 5.30 7.30 23.00 8.30

May-10       1,459,868        198,695        1,152,520         108,653 5.30 7.30 23.00 8.20

Jun-10       1,659,530        235,900        1,272,920         150,710 5.30 7.30 23.00 8.44

Jul-10       1,620,351        220,882        1,259,107         140,362 5.30 7.30 23.00 8.39

Aug-10       1,718,929        243,402        1,341,866         133,661 5.30 7.30 23.00 8.24

Sep-10       1,673,301        249,562        1,271,361         152,378 5.30 7.30 23.00 8.43

Oct-10       1,620,077        239,789        1,253,970         126,318 5.30 7.30 23.00 8.23

Nov-10       1,717,965        248,934        1,336,127         132,904 5.30 7.30 23.00 8.22

Dec-10       1,667,979        248,330        1,272,389         147,260 5.30 7.30 23.00 8.39

Jan-11       1,673,947        255,534        1,265,460         152,953 10.45 10.45 10.45 10.45

Feb-11       1,621,931        308,264        1,146,482         167,185 10.45 10.45 10.45 10.45

Mar-11       1,583,649        575,600            823,174         184,875 10.45 10.45 10.45 10.45

Apr-11       1,510,828        252,018        1,050,277         208,533 7.35 10.45 13.60 10.37

May-11       1,665,588        274,569        1,201,696         189,323 7.35 10.45 13.60 10.30

Jun-11       1,743,448        288,399        1,261,387         193,662 7.35 10.45 13.60 10.29

Jul-11       1,725,959        278,502        1,254,932         192,525 7.35 10.45 13.60 10.30

Aug-11       1,688,199        252,515        1,261,913         173,771 7.35 10.45 13.60 10.31

Energy consumed from January 2010 to August 2011 

(kWh)Month -
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Unit Price 
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The table 3.17 and figure 3.9 shows that, with reduced peak rate (from Rs. 23.00 in 

2010 to Rs. 13.60 from April 2011) day rate and off-peak rate had been increased. 

With new tariffs, average unit rate has been increase by 24%.  

3.5.5.2 Analysis of consumption patterns of consumers who adopted TOD since 

April 2011.  

This is the most suitable consumer category to be analysed to observe the impact of 

TOD tariff structure. There are 1750 numbers of consumers who have been forced in 

the 3-part tariff category since April 2011. Table: 3.18 and figure: 3.10 show the 

variation of total energy consumption from January 2009 to August 2011.  

Table 3. 18: Total Energy Consumption (1750 cons.-TOU from April 2011)   

      

 

 

Figure 3. 10: Variation of energy consumption. Jan. 2009-Aug. 2011 (1750 cons.-TOU from 

April 2011)   

 

2009 2010 2011
January 107.34 111.87 122.37
February 100.25 116.75 130.30
March 100.18 116.17 119.30
April 86.82 111.66 119.21
May 98.96 120.09 127.58
June 110.35 121.30 135.69
July 105.60 122.59 135.22
August 112.27 128.74 140.10
September 112.73 131.02
October 111.72 125.58
November 117.34 128.96
December 116.72 127.54
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Increase of total energy consumption in year 2011 by these consumers is shown as 

2.45% and as 1.7% and 1.6% in 2009 and 2010 respectively.   

Table 3.19: Energy consumption according to tariff windows (1750 cons.-TOU from April 

2011)   

      

 

 

Figure 3. 11: Variation of energy consumption (1750 cons.-TOU from April 2011)  
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The above Figure 3.11 shows that the rate of increase of total consumption is about 

4.9 in gradient and that of the peak growth is only 0.68 in gradient. 

To analyse the percentage variation of peak-time consumption, it is required to 

consider the percentage consumption by each tariff window from April 2011. 

Table 3. 20: Percentage energy consumption according to tariff windows                                      

(1750 cons.-TOU from April 2011)   

  

 

 

 

Figure 3. 12: Variation of % energy consumption   1750 cons.-TOU from April 2011)   
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This Figure 3.12 shows the percentage variation of peak unit consumption from April 

to August 2011. It shows a 0.075% decrease of gradient in percentage peak 

consumption by the consumers who had fallen under 3-tire tariff from April 2011. 

Analysis of variation of per hour energy consumption over the period according 

to each tariff window is as follows; 

Table 3.21: Per-hour energy consumption according to tariff windows  (1750 cons.-TOU from 

April 2011)   

 

 

Figure 3. 13 : Variation of per hour energy consumption. (1750 cons.-TOU from April ’11)  
 

The Figure 3.13 shows the variation of per hour energy consumption from April to 

August 2011. There it shows a lower rate of increase of per hour peak energy 

consumption than the rate of increase of per hour total energy consumption, since per 

hour day and per hour off-peak energy consumption show a higher rate of increase. 
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Even though we expected much better response from the new consumers who engaged 

TOD since April 2011, it shows that they have not yet properly adapted to DSM 

techniques. This may be due to lack of knowledge on proper adaptation of TOD 

scheme or it may not be encouraging to react. 

To achieve the target as expected by PUCSL and to reduce at least 100 MW out of the 

peak demand by 2015, we need to reduce at least 5% of the peak demand.  TOD is 

introduced to bulk consumers ( I-2,I-3,H-2 & H-3) and their contribution to the system 

demand is only 35%. Therefore to achieve a 100 MW reduction a total 15% reduction 

of peak consumption is expected.  

With proper adoption of DSM techniques it would not be impossible to achieve the 

reduction of peak consumption in the future. 
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Chapter 4 
 

DISCUSSION 

4.1 Conclusions  

The following conclusions can be made from this study. 

1. After implementation of the TOU tariff structure since 1st April 2011still there is 

an upward trend in the system peak demand. But however the rate of increase in peak 

is lower compared to the rate of increase of average power showing that there is an 

improved load factor. 

 

2. There has been an upward trend of average power during the previous two 

years and year 2011 as well. In year 2011 the highest rate of increase of average 

power has been recorded. This is a clear indication of increasing electricity 

consumption related activity. Since the rate of increase of peak demand is less than 

that of average power it shows that more consumption in year 2011 has been 

distributed over off peak hours. 

 

3. Demand side analysis carried out for a group of bulk consumers shows 

downward trend in percentage of power usage during the peak window. This reveals 

that they have adopted TOU tariff as expected by PUCSL. 

 

4. The methodology adopted by CEB in calculating load factor had to be 

modified in this analysis as the contribution from PPS for the peak demand had not 

been taken into consideration by the CEB in the conventional calculation of the load 

factor. The load factor calculated considering peak contribution from PPS is a little 

lower than the figure derived from the conventional method by the CEB. 

 

5.  TOU tariff was effective on optional basis since November 2008. However it 

is revealed that only 385 bulk consumers out 4485 customers have opted to use the 

facility. This is less than 5% of the bulk consumers. Therefore bringing the targeted 

consumers to effectively adopt TOU tariff is a challenge to PUCSL and to utilities. As 

it has been mandate since April 2011 a much improved response from the targeted 

consumers can be expected in the future. 
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6. The low response shown by the consumers targeted by TOU tariff is partly due 

to the lack of awareness and thus Consumer Education has to be given prominence as 

a Demand Side measure in the future. The consumers should be particularly educated 

on the benefits they could derive out of achieving energy efficiency, peak power 

curtailment, load levelling with valley filling and peak clipping in their load curve, 

power factor improvement and waste heat recovery and utilisation in cogeneration 

processes in their factories. 

 

7. It is necessary to widen the consumer base under TOU tariff by introducing it to 

other consumer categories such as domestic and commercial in order to get a higher 

impact on the system load profile. However, this involves finding solutions to the 

numerous problems associated with such a programme such as the introduction of 

smart meters, training of staff on down loading metering data, billing and consumer 

education to increase awareness on the improvements that can be made at consumer 

premises. 

 

8. The lack of an appliance labelling programme is a severe drawback on 

achieving energy efficiency. It is advisable to follow the systems of some of the 

developed countries that have commenced energy efficiency labelling of equipment 

and enforce only the import and manufacture of high efficiency equipment and 

appliances by legislation. Tariff incentive schemes can be introduced to induce 

consumers to replace their inefficient equipment with labelled efficient equipment. 

 

9. The procedure that has been developed in Chapter 3 under Section 3.3 Use of 

Price Elasticity of Demand for forecasting system consumption up to year 2015, can 

be utilized for planning TOU tariff changes in years 2012, 2013 and 2014 with desired 

forecasts for energy and power demand in year 2015. By observing the consumer 

response to the tariff change in year 2012, it is possible to amend the tariff changes 

planned for 2013 and 2014 to achieve the desired energy and power demands in year 

2015. This dynamic method of planning tariff changes would be particularly 

beneficial to PUCSL that plans to reduce at least 100 MW out of the peak demand by 

year 2015.  

  



52 

 

4.2      Suggestions to be Implemented 

 

Utilities should conduct awareness programs on TOU tariff structure and its benefits 

to the consumers. Even though TOU tariff system was introduced on voluntary basis 

since November 2008 with tariff revision, out of 4485 bulk consumers only 385 have 

converted to TOU tariff at end of year 2010. This is a totally unacceptable figure. This 

is mainly due to lack of knowledge on TOU tariff among the consumers. It is the duty 

of PUCSL and utilities to improve the awareness on TOU tariff and educate 

consumers to derive its benefits while improving the system load factor. Otherwise it 

serves no purpose to have a TOU tariff system that is not adopted by the consumers 

who contribute to the peak demand. 

 

Owing to their dominance in the overall consumer profile, residential consumers also 

contributed to a high incidence of high peak. Ownership and usage patterns of various 

electrical appliances are mainly responsible for this. High energy consuming 

appliances like washing machines, air conditioners, electric ovens, television sets, 

water pumps and electric irons are being used intermittently during the day while 

refrigerators are being used continuously. Thus if we can introduce a TOU tariff 

system for domestic sector to dissuade them from using high energy consuming 

appliance during the system peak then it will be definitely fruitful.  

 

Load curves show that there is seasonal effect in the system peak. During the month of 

May where the Vesak festival falls every year, we observe an extraordinary peak 

demand around the Vesak days. In May 2011 the CEB witnessed the highest peak in 

the history (2133.6 MW) and this type of unexpected situation can be avoided if there 

is a fully fledged TOU tariff structure to cover all the consumer categories.  

 

Replacement of inefficient appliances will have a positive impact on reducing the 

peak demand as an alternative method. Consumers can be encouraged to go for new 

energy efficient electrical appliances by providing tax concessions. The PUCSL 

should assess the possible peak load curtailment through the implementation of TOU 
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tariff and make a recommendation to the government to reduce capital investment on 

the increase of installed generation capacity to meet the peak demand. This will enable 

government to use capital savings for other development exercises. 

 

It is very much easier for new industries to adopt TOU as they can plan their 

production line and the resources from the beginning accordingly and so it is the duty 

of PUCSL along with the BOI and the ministry of industries to encourage new 

entrants to the industry to adopt TOU. 

 

PUCSL should explore the possibility of providing a subsidy for solar water heaters to 

avoid addition of heavy energy consuming and peak contributing geysers to the 

system. This subsidy can be extended to the use of energy efficient electrical 

appliances we well. 

 

Shifting usage to off peak window by using automatic timers is a good remedy for the 

busy consumers who are not much concerned about the time of the day they switch on 

high energy consuming appliances like washing machines, geysers, water pumps, etc.. 

 

 

4.3 DSM Programme to catalyze TOU tariff implementation 

In order to encourage the consumers to take active part in load shifting aimed at load 

curve flattening, certain Demand Side Management programmes are required to be 

implemented. In addition to load shifting, measures such as electricity conservation by 

eliminating unnecessary waste of energy, use of energy efficient equipment, power 

factor improvement, cogeneration using recovered waste heat, etc. too would help to 

reduce peak demand thus contributing to load curve flattening and load factor 

improvement. 
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The major load on utility is due to industries and the industries have to take a major 

part in load curve flattening. Many improvements can be effected in industrial 

establishments and factories to achieve energy efficiency and conservation but they 

lack expertise and knowledge and some industries cannot find funds to be invested on 

improvements. Thus facilitation has to be arranged by the government through the 

regulatory commission or through the electricity utilities themselves. The assistance 

should include technical expertise as well as schemes for industries to raise the 

finances to effect improvements. 

The high consumption and heavy demand categories of industries are the first 

candidates to be approached by the team of facilitators. It is preferable that technical 

experts of the utilities as well as professionals with experience in the field of energy 

conservation from other major industrial establishments are included in the teams of 

facilitators sent out to visit the chosen industries and factories.  

It is best that these technical teams are first given a training on how a walk through 

should be conducted in the factories interviewing workers and staff to collect details 

of processes recording their observations and finally how a detailed report should be 

prepared with suggestions for improvements to be carried out for energy conservation, 

efficiency and load levelling. They would have to give special attention to instances 

where there is opportunity for heat recovery and study the possibility of using this heat 

for some heating process within the factory as an energy conservation exercise or 

using this heat to generate electricity through a low pressure steam turbine system as a 

cogeneration exercise. The following are some of the simple improvements that can 

introduced. 

 

4.3.1 Ways to improve energy efficiency and conservation in Factories, 

Industrial Processing Plants, etc.. 

Interior Lighting 

Use compact fluorescent lamps (CFL) or fluorescent tubes for lighting. High 

efficiency 18W fluorescent lamps could replace 20W lamps and high efficiency 36W 

fluorescent lamps could replace 40W lamps. Low watt ballasts (3 – 4W) can replace 

the standard ballasts (10 – 12W). The lighting levels should be planned to suite the 

operations carried out. 
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Air Conditioning & Temperature Control in Working Area 

Inefficient air conditioners should be removed and labeled efficient equipment should 

be used. Set temperature levels for convenience of workers & to suite the processes.  

Insulate ducts & pipes carrying hot gas & material to prevent heat leakage out.  

Use expeller fans to conduct away hot air with inlet fans for cool air.  Attend to 

maintenance of air conditioners with filter cleaning or replacement regularly. 

 

Use of Electricity in Pumps & Motor Drives 

Replace inefficient equipment with efficient equipment of the needed capacity. Use 

variable speed drives to regulate speed according processing needs. Install efficient 

conveyors and conduct periodic maintenance on all drives. 

 

Heating 

In electric heating processes provide heat insulation to prevent energy waste.  Provide 

temperature control with thermostat arrangements for processing needs. 

 

Waste Heat Recovery & Co-Generation 

Explore the use of waste heat in a co-generation process to produce electricity.  

 

Load shifting 

Explore the possibility of changes in the industrial process to shift load from peak 

hours. Some kind of energy storage mechanisms too may be considered such as 

producing heat at low peak hours to be stored in water with proper insulation 

arrangement and used for heating at peak hours. Energy can be even stored in the form 

of compressed air at off peak hours for use in processes at peak hours. 

Teams can be formed with industry staff and workers willing to help and these teams 

can be trained to carry out regular inspections and suggest to the management what 

improvements could be made from time to time. The visiting facilitators can prepare 

an initial cost estimate for the improvements suggested and work out a calculation of 

expenditure and saving to show the financial viability with an acceptable pay-back 

period. Further advice can be provided to the managers of the industry as to how 
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finances could be raised for this financially viable project and if possible even make 

arrangements with the financing institutions. 

Next in line to the industrial establishments are the large commercial establishments 

like Super markets, Marketing show rooms, Restaurants, Hotels, Cinema halls, etc. 

that could contribute to power saving and load levelling. The improvements that can 

be introduced are as follows. 

 

 

4.3.2 Ways to improve energy efficiency and conservation in Shops, 

Restaurants, Hotels, Cinema halls, etc.. 

 

Advertising 

Minimize lighting for advertising purposes especially after mid night. Use only low 

consumption neon type of lights for advertising. 

 

Interior lighting 

Use compact fluorescent lamps (CFL) or fluorescent tubes for lighting. High 

efficiency 18W fluorescent lamps could replace 20W lamps and high efficiency 36W 

fluorescent lamps could replace 40W lamps. Low watt ballasts (3 – 4W) can replace 

the standard ballasts (10 – 12W). Adjust lighting levels to suite operations with high 

levels only at counters. Use low lighting levels at off operation hours.  

  

Air conditioning  

Inefficient air conditioners should be removed and labeled efficient equipment should 

be used. Set cooling in the region of 26 degrees centigrade instead of 20 degrees. For 

the central AC system have a programmable thermostat installed with a built-in timer. 

Leakage of heat into building should be prevented and heat insulation provided. Avoid 

dark colours on the outside of walls & roof to prevent absorption of heat. Always put 

off air conditioners when not needed or the establishment is closed. Clean or replace 

air conditioner filters every month to ensure AC efficiency. 
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Refrigeration equipment 

Inefficient refrigeration equipment should be removed and labeled efficient equipment 

should be used. Heat leakages should be prevented and cooling temperatures should 

be set to the appropriate levels needed. 

 

Cooking & heating 

Avoid the use of electricity for cooking & heating purposes and shift use to gas. In the 

case of electric ovens & warming enclosures use timers to save energy. 

 

Load levelling 

In order to help load levelling the air conditioners and refrigerators could be 

temporarily shut down during the peak load period and restarted during the off peak 

period. 

 

Facilitators visiting these establishments to promote energy saving and load levelling 

can convince the commercial establishment that immense benefits can be derived by 

reducing the load and shifting to achieve load levelling. Financial assistance can be 

arranged to carry out the improvements suggested and accepted by the commercial 

establishment.  

 

4.3.3 Introduction of the TOU tariff to domestic sector and government 

establishments and offices 

The number of consumers in these categories is very large and because of the heavy 

contribution by the domestic consumers to the evening peak and the large contribution 

by government establishments and offices to the day peak thus it is worth to explore 

the possibility of including them under TOU tariff. The main obstacle that would be 

faced in implementing such a scheme would be the smart meters that could record the 

consumption and demand data based on a TOU tariff. Firstly such meters are very 

expensive and would require trained staff for their installation and programming. 

Having installed them still we would be posed with the problem of taking monthly 
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recorded data and bringing and processing them in the central billing centre. Due to 

the large number of consumers presently over 4 million in the country, it would be 

impractical and very costly to train and send a large force of data  reading staff to 

record and bring the data to the billing centres. This implies that we would have to 

install meters with communications facility to transmit the data periodically to the 

billing centres. In the case of domestic consumers, only a certain minor class of 

consumers would be able to afford such expensive meters if it is decided to recover 

the costs from the consumers. However these meters could be installed at premises of 

conforming consumers who would find themselves at an advantage to be included in a 

TOU tariff scheme. Thus it would be appropriate to commence the scheme with these 

consumers who opt to be included under the scheme. 

The facilitators promoting the scheme and providing technical assistance and advice 

could visit a few of the premises and arrange some workshops for consumers on 

energy conservation and load shifting and levelling. Publicity can be given over the 

news media and the TV and the utilities can open a special customer education centre 

at every province where the visiting consumers can be provided with the awareness 

information. 

 

4.3.4 Ways to improve energy efficiency and conservation in Government 

Offices, Banks, Post Offices, etc.. 

Ventilation & lighting in offices 

Explore opening the windows to allow fresh air & sunlight in and avoid using fans 

and lighting during the day. Avoid cubicles & compartments that block ventilation 

and instead arrange short partitioning. Painting the ceiling white and the walls with 

light colours improves lighting efficiency. Use compact fluorescent lamps (CFLl) or 

high efficiency fluorescent tubes with light scattering devices for office lighting. High 

efficiency 18W fluorescent lamps could replace 20W lamps and high efficiency 36W 

fluorescent lamps could replace 40W lamps. Low watt ballasts (3 – 4W) can replace 

the standard ballasts (10 – 12W). The lighting levels should be planned to suite the 

operations carried out. Convenient switches in suitable places would facilitate putting 

lamps off when not needed. Always use lamps just sufficient for the required 

illumination level. 
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Air conditioners & fans in offices 

Avoid the general use of air conditioners and use them only where essential such as in 

computer rooms. Use of air conditioners in spaces not provided with heat insulation to 

prevent heat from outside can lead to energy waste and thus avoid such instances. Use 

of fans in offices without ventilation is ineffective as it circulates the same hot air 

inside and thus use natural ventilation. Avoid the use of cookers & water heaters in air 

conditioned spaces as it leads to double waste of energy. If air conditioners are used 

then set the temperature to above 26 degrees centigrade. 

Office equipment 

Computers, photo copiers, electric type writers & other office equipment should be 

shut down when not needed. Give preference to equipment with an automatic power 

saving mode. As far as possible shared printers should be used for computers and the 

printers should be kept off when not needed. A shared photo copier for use by all units 

in an office is preferred. As heaters in photo copiers consume much energy copying in 

batches minimizing the number of times saves energy.  

 

The facilitators could visit a few offices and launch an experimental exercise to reduce 

energy waste and load especially during the day peak. They can persuade the office 

staff to shift load if possible to low peak hours. In the case of offices that have to 

function in the late evening and night several measures such as putting off the corridor 

lights and refraining from using energy consuming office equipment can be enforced 

during the night peak. The facilitators could advice them on the purchase of energy 

efficient equipment. 

 

4.3.5 Ways to improve energy efficiency and conservation at Home: 

Lighting at home 

A white ceiling & light colored walls reflect light giving lighting efficiency.  Replace 

inefficient incandescent lamps with compact fluorescent lamps (CFL). Arrange sitting 

room lighting with low power CFL or high efficiency fluorescent tube lamp with 

efficient ballast. Arrange kitchen lighting with high power CFL or high efficiency 
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fluorescent tube lamp. Arrange bedroom lights to be of low power and to be kept on 

only when needed. Use energy efficient CFL or fluorescent tube lamp in a common 

study room. Minimize external lights & garden lights and avoid such lighting during 

peak time.  Always put off the lights that serve no purpose  

 

Fans and Airconditioners at home 

Arrange good ventilation in the house. Do not block ventilation by covering louvers 

with long curtains. Use mosquito nets to prevent mosquitoes and not fans. Use fans 

and air-conditioning only when absolutely necessary. Avoid all night use of fans and 

use timers to put them off. Use low consumption table & pedestal models in 

preference to ceiling fans. If at all air-conditioners are needed replace them with 

efficient newer models. Always put off the fan when leaving the room.  

 

Heaters & Cookers at home 

Use gas, fire wood or bio mass for cooking & heating water as the normal rule. Use 

electricity for cooking & heating water only if absolutely necessary and avoid such 

consumption during peak time. An immersion heater is more efficient than an electric 

cooker for heating water. Use of a rice cooker is more efficient than cooking rice on 

an electric cooker. Use of a pressure cooker on gas saves energy. If at all electricity is 

used for cooking then use a vessel just large enough. Do not operate electric cookers 

& heaters in a draft of air that carries away heat. Electric cookers & heaters should be 

put off immediately after use. 

 

Refrigerators at home 

Old models of refrigerators are inefficient and they consume more electricity. If the 

refrigerator is more than 14 years old it is worth buying a new refrigerator, energy 

labeled as efficient. Set the temperature of refrigerator or freezer only as cold as you 

need it. Hot food in the refrigerator would make it consume more energy. Always 1 - 

2 hours of cooling off time should be allowed for hot food before refrigeration. 

Minimize the door openings during the day as well as at each opening. Plan the 
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storage of items for refrigeration and then plan retrieval in batches for each meal & 

save energy. Thaw food taken out of freezer compartment by placing it in the 

refrigerator compartment for some time before taking out & save energy. 

Washing machines & Electric irons at home 

Plan the weekly washings into batches to be done about twice at every week end using 

the washing machine at low peak time. Plan each batch of clothes according to the 

capacity of the washing machine. Avoid washing just one or two clothes at a time 

which is a costly operation. Timing of washing machine should be set for economy & 

shutting off accordingly. Plan the ironing of clothes in batches minimizing the number 

of times. Do not iron wet clothes or iron clothes in a draft of wind that carries away 

energy. Set the temperature of the iron only up to the limit needed for the application. 

Always remember to put off the iron a few minutes before completion. Avoid using 

these appliances during peak time. 

 

The facilitators can provide awareness information to interested domestic customers at 

a special customer education centre. These centres can be opened at every province 

for the benefit of the customers and presentations and films could be made available to 

customers for purchase in soft media illustrating how energy efficiency could be 

achieved with load conservation at peak times in an exercise for load levelling. 

 

4.3.6 Workshops to educate customers 

Workshops can be arranged in the provincial customer education centres to which 

interested consumers can be invited for awareness programmes. Trained lecturers can 

address them on topics such as, 

i. Advantages in the TOU tariff system for customers as well as the utility 

and the financial gain involved. 

ii. Methods of energy saving especially during peak hours and how work 

could be programmed with the electricity consumption shifted to off peak 

hours with financial benefits to customers under TOU tariff and load 
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levelling together with load factor improvement benefits to the utilities and 

at large economic benefits to the country. 

iii. Improvements that could be effected in establishments for energy 

efficiency and how a viability study could be conducted to study possible-

investments vs. benefits-from-improvements at a reasonable pay-back 

period and also possible avenues for raising the finances. 

The TOU tariff programme will be successful and it would yield results depending on 

the extent to which the awareness programme has been successful and to what levels it 

has penetrated in convincing customers. 

 

4.4 Improvements by industrial customers and their observations 

The following industrial consumers have been contacted to find out the improvements 

they have already conducted and plans they have formulated to be carried out in the 

future. Energy consumption over the months from February 2010 to September 2011 

were collected and plotted to observe the changes in consumption pattern.  

1. Holcim (Lanka) Ltd.  

2. Taj Samudra Hotel, Colombo 

3. MILCO Factory, Ambewala. 

4. Textured Jersey Lanka(pvt) Ltd., Seethawaka Industrial Est., Avissawella. 

5. Royal Fernwood Porcelain Ltd., Kosgama. 

6. Stepcon (Pvt) Limited, Leserne Laboratories , Avissawella. 

7. Nestle Lanka PLC, Makandura, Gonawalila. 

 

The consumers have expressed the following views. 

i. M/S Holcim (Lanka) Ltd.  

M/S Holcim Cement Ltd., have stated that they are introducing steps to improve 

power factor over 0.93 and that they have already replaced some of the ineffective 

capacitor banks. They have installed variable speed control devices to replace 

damper control devices in a bid for power saving. In one of their mills they have 

attended to improvements and replaced two 200 kW and two 52 kW motors used 
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for compressed air pumps in screw type conveyance with a bucket elevator system 

of only 70 – 80 kW. They have planned to complete energy efficiency programmes 

of their mills during year 2011 and commence energy efficiency of kilns in year 

2012. In order to control the switching of lighting systems they have recently 

introduced logo-control systems marketed by Siemens to replace photo-cell-

controls that were found to be unsuitable as they operated even under poor lighting 

conditions. 

Following table shows the tariff wise consumption over the months and it clearly 

shows the decrease of percentage peak power consumption and increase of 

percentage off-peak power consumption in Sep.2011.  

 

 

 

ii. M/S Taj Samudra Hotel, Colombo 

 

The electrical engineer of Taj Samudra Hotel, Colombo stated that they have already 

conducted many improvements to achieve energy efficiency and shortly they would 
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be conducting an energy audit based on which many important decisions would be 

taken in the future to reduce loads in response to the recently introduced TOU tariff. 

The improvements recently carried out include controlling air conditioners of the main 

function hall and putting them on only half or one hour before the function, replacing 

90 percent of room and public place lighting fittings with efficient CFL, repairing 

their solar power heating equipment of the hot water system, using timers to operate 

their corridor and garden lights, avoiding the use of electric cookers at peak time and 

using gas instead and finally educating and training their staff through workshops with 

a view to introducing energy saving in other departments as well. Their plans for the 

future include introducing LED fittings for lighting, installing more efficient 

refrigeration equipment, improving the efficiency of their central air conditioning 

system and continuing the energy efficiency program on the advice of the energy 

auditors. 

 

According to their consumption pattern, not much visible peak reduction has been 

achieved yet.  
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iii.    M/S MILCO Factory, Ambewala. 

 

The electrical engineer of Ambewala Milk Factory stated that they have recently 

carried out many improvements such as introducing CFL to improve efficiency in 

lighting, replacement of inefficient refrigerator compressors with efficient ones and 

steps to improve air conditioner functions. They are planning to install more efficient 

air conditioning units and attend to the replacement of the remaining inefficient 

compressors of refrigeration equipment in the future. According to them, complete 

replacement of refrigerators would be too expensive. They also stated that there are 

numerous motors in their process, but it would not be possible to put off any during 

their normal shift of work from 5.00 am to 12.00 mid night. 

 

Consumption data on a 50kVA connection over the months according to time intervals 

is shown below. According to the figure no peak reduction of connected loads has 

been achieved by them yet.  
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iv.    M/S Royal Fernwood Porcelain Ltd., Kosgama. 

 

Electrical Manager of M/S Royal Fernwood Factory stated that they have done the 

following changes recently. Even though some of them had been proposed at an early 

energy audit in 2009, they have started to implement them only recently in response to 

the new tariffs.  

 

a)  During June 2011 they have added new capacitors centrally to the main channel 

with electronic control units and they have reached a power factor of 0.99 from 

0.95. After the improvements they have gained about Rs. 200,000.00 as monthly 

savings on electricity bills.  

b) Made arrangements to load the Ball-mills (300kW each) during the evening and 

operations were carried out after peak hours avoiding the peak.  

c) About 2000 numbers of fluorescent tube lights were replaced with efficient 36W 

tubes and electronic ballasts.  

d) They were able to get maximum possible use of day light inside the factory by 

placing transparent roofing sheets.  

e) They were able to reduce a number of fans by introducing monitor roofing. 

f) They have changed the controlling mechanism of exhaust fans to variable speed 

drive (VSD) control from damper control.  

Variation of consumption according to tariff category is attached.  

 

v.  M/S Stepcon (Pvt) Limited, Leserne Laboratories, Avissawella - A Rubber 

industry. 

 

According to them, the following upgrades and implementations have been carried out 

by them recently. 

 

a) Installation of new capacitor banks costing Rs 250,000 which has been recovered 

by now, through savings. 

b) They have made plans to fix capacitors separately to hammer mills and pre-

breakers, 75hp each, to improve power factor which now stands at 0.89. 
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c) They have now made arrangements to load the 14 numbers of mills before 6pm and 

operate them after 10.30. 

d) Presently the driers are the only machines running during peak hours (15hp). 

e) There are many over-capacity motors in the cleaner production area and studies are 

being made to reduce 30 hp motors to 15 hp undersized motors. 

f) They have already purchased turbine ventilators to fix on the roof to reduce fans. 

g) They intend to build monitor barn roofing, next month, and effect improvements. 

h) They have placed transparent asbestos sheets in a large area used to store finished 

products.  

i) In place of 4 ft tube lights they have now fixed 65W CFL bulbs.  

 

 

vi.   Textured Jersey Lanka(pvt) Ltd., Seethawaka Industrial Est., Avissawella. 

A Knitting fabric manufacturing company. 2000kVA x 2 

 

According to the Production manager of M/s Textured Jersey Lanka (Pvt) Ltd., they 

have recently carried out many improvements to reduce energy consumption.  

 

a) Power is consumed heavily in dying the process (colouring), chillers and air 

compressors. Energy saving methods have been introduced in most of the 

processes. 

b) With the introduction of the green concept, many changes are ongoing with outside 

parties for carbon awards. 

c) There is an ongoing project on day light utilization inside by solar openings using 

special roofing sheets that reflect ultra violet rays. 

d) Plans for lighting using 65W CFL 

e) Use of turbine ventilators on roofs. 

f) Installation of turbine ventilators in a large warehouse area.    

 

By analysing their consumption pattern it clearly shows that they have prepared for 

new tariffs and from the inception they had been reducing the peak consumption as a 

I-3 category consumer. 
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The following figure and table shows tariff wise consumption pattern of M/S Textured 

Jersey Lanka(pvt) Ltd., Seethawaka Industrial Estate, Avissawella. 
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Viii  M/S Nestle Lanka Ltd.,Milk Processing Factory, Makandura, Gonewela. 

M/S Nestle Lanka Ltd. is heavily depending on electricity generators and according to 

the Electrical Engineer they have also done several changes to the production line 

targeting to reduce electricity cost as stated below.  

a) Pump and fan vibrations were checked by vibration analyzer and found to 

be misaligned. Laser alignment was done and this saved 8% in energy. 

b) In the furnace oil preheat process; arrangements are made to use condenser 

recovery heat to preheat the furnace oil instead of the earlier system of 

using auto switched electric heaters. 

c) Attending to boiler economizer renovation. 

d) Use of undersized cooling water circulation pumps. 

 

All the consumers contacted above have stated that Energy monitoring is being 

closely conducted in their establishments and many steps have been already taken to 

prevent energy waste. Efforts are being made to reduce consumption during the 

evening peak but however several of them who have been on the Time Of Day tariff 

from the inception have stated that they are unable to make any large changes in the 

processes or shut off machines during the peak, as they have already carried out most 

of the changes possible. However with more awareness on the benefits they could get 

from TOU tariff, they are now studying ways for improving energy efficiency and 

reducing the loads at peak time. Some of them have stated that they plan their plant 

stoppage for maintenance and other reasons mostly during peak hours in a bid to 

reduce load at peak times. Also they have optimized almost all the fan applications 

through VFD'S for better control and thereby reduce electrical energy, instead of using 

conventional damper control. Some of them have been using individual PF 

improvement capacitors for large motors while for others group automatic PF 

correction is used. It would be a good suggestion for manufacturers to determine the 

specific consumption for their processes (kWh consumption to produce one unit of 

their manufacturing products) and compare it with other similar manufacturers in a bid 

to find out what energy saving improvements other manufacturers have been carrying 

out in their plants. 
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Annexe – 1 

 

 

IPP

 MGEA/12 or 

Availability or 

Energy (kWh) 

 Total 

Cap.Chrg.(Rs) 

 

Cap.ChrgRs

/kWh 

 Energy 

Purchased(kW

h) 

 Total Energy Chrg 

(Rs) 

 Energy 

Chrg/kWh 

(Rs/kWh) 

 Start/Stop 

Charges (Rs.) 

 

Start/S

top 

/kWh 

 Eng 

Chgr+Cap.Chgr 

per kWh 

 Reimbursement 

Tax (Rs) 
R/T/kWh (Rs)

 TOTAL 

COST(CAP+ENERG

Y+RT) 

Total 

Cost/kWh 

Delivered (Rs)

Lakdhanavi 2,723,900 7,518,509.00 2.76             2,723,900 30,694,839.10         11.27          -                       -     14.03                   
402,206.00          0.15                     

38,615,554.10           
14.18              

AES Kelnitissa 121,383,600 276,472,795.80 2.28             -                   -                           -              -                       -     2.28                     
7,063,544.00       -                       

283,536,339.80         
Dispatch -0 kWh

Aggreko 11,153,780 6,872,800

Ace Power Matara 13,943,000 33,119,465.50 2.38             3,144,000 34,942,654.70         11.11          5,556,111.00       1.77   15.26                   
4,365,493.00       1.39                     

77,983,724.20           
24.80              

Ace Power Horana 13,943,000 34,001,599.50 2.44             6,480,060 71,376,650.30         11.01          324,444.00          0.05   13.50                   
2,454,653.00       0.38                     

108,157,346.80         
16.69              

Ace Power Embilipitiya 58,139,536
121,233,208.80       

2.09             28,790,065 315,079,579.70       10.94          12,408,964.00     0.43   13.46                   
11,310,715.00     0.39                     

460,032,467.50         
15.98              

Heladhanavi 58,201,440 99,461,386.20 1.71             43,250,000 424,144,822.80       9.81            6,255,836.00       0.14   11.66                   
14,598,037.00     0.34                     

544,460,082.00         
12.59              

Asia Power 27,500,000 124,434,699.30 4.52             13,832,000 155,649,794.80       11.25          -                       -     15.78                   
15,609,211.00     1.13                     

295,693,705.10         
21.38              

Colombo Power 28,286,000 54,249,803.00 1.92             28,286,000 295,707,393.50       10.45          2,142,992.00       0.08   12.45                   
4,046,563.00       0.14                     

356,146,751.50         
12.59              

Northern Power 11,172,160 31,858,147.20 2.85             5,317,800 65,376,950.40         12.29          -                       -     15.15                   
5,459,463.00       1.03                     

102,694,560.60         
19.31              

West Coast Power ( pvt ) Ltd 191,592,838 779,900,650.25 4.07             37,490,100 548,776,263.51       14.64          91,050,309.00     2.43   21.14                   
27,958,157.00     0.75                     

1,447,685,379.76      
38.62              

GRAND TOTAL (RS) 538,039,254 1,562,250,264.55    176,186,725 1,941,748,948.81    117,738,656.00   93,268,042.00     3,715,005,911.36      

Exchange Rates

US$ 1        =Rs. 111.10

Yen           =Rs. 1.35

Euro          =Rs. 151.07                 

Note : AES Kelanitissa Reimburesment Tax calculated based on original invoice values.

          Aggreko payment for January is not done.

CEB Energy Purchase Unit Charges January 2011
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