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Back ground 

Energy conservation and energy efficiency programs are essential component of the economic 

and environmental development for Kiribati. The ultimate goal of energy conservation and 

energy efficiency programs is the elimination of energy wastages and electricity bills. 

Where are the areas of wastages? They may not immediately apparent and they may vary from 

one building to another building or from one location to another location.  

The role of management in any organization is of paramount importance for the successful 

implementation of energy conservation and efficiency programs. 

The energy audits of the MPWU headquarter originated from the Acting Energy Project 

Engineer’s sentiments that ‘MPWU should demonstrate what it preaches at home first’. This 

came with the intentional energy audit programs to be included in the 2011 Ministry Operational 

Plan. 

The Energy audit approach taken was to establish a demonstration project that could be used to 

develop a methodology for application in other government buildings and interested parties.  

This paper provides a brief update on the preliminary findings of the audit undertaken at the 

Ministry of Public Works & Utilities premises in 2011. A full detailed energy audit report will be 

published and disseminated in the weeks to come following the complete analysis and 

monitoring of the premises.    

Methodology 

The Energy Audit was undertaken based on the following activities. 

i. Consultation – consisted of a series of meeting among the EPU Staff Members and 

heads of the various departments on the planned energy adit programme where a formal 

letter was circulated within the Ministry. 

ii. An analysis of historical data – consisted of the collation of electricity bills from 

Finance and PUB. 

iii. The screening survey – Involved a quick walk through the MPWU premises to account 

for the following: 

a. Stock take of electrical appliances in the premises 

b. Interviews with occupants on the hours the appliances are used, left idle or 

switched off. 

c. Identify areas of Energy wastages and opportunities for energy conservation and 

efficiency measures.   

iv. Detailed investigation and analysis – involved follow-up analysis on findings at the 

premises covering some cost saving analysis. 

 

 

 



 

 

Findings 
 

i. Building Plan of MPWU Head Quarters 

 

 

 

 

 

 

 

 

 

ii. An Analysis of Historical Data 

Provided in table below is the compiled electricity bill from the period 2008 to July 2011.  

Months 
Amount (AUD $) 

2008 2009 2010 2011 

January 4,014.27 7,112.70 6,441.40 7,336.00 

February 9,403.10 7,292.60 6,430.20 7,053.20 

March 6,944.70 3,668.00 6,039.60 6,362.30 

April 9,283.40 12,035.80 6,102.60 7,416.50 

May 7,868.70 8,130.50 6,603.80 6,204.80 

June 6,944.70 7,882.70 6,776.70 7,773.50 

July 6,456.10 7,016.80 6,365.10 6,517.00 

August 8,945.30 7,528.50 6,245.40  5,790.00 

September 8,865.70 8,136.10  6,412.70  

October 7,201.60 6,475.70  5,720.50  

November 7,577.30 7,623.70  7,259.00  

December 7,670.60 6,266.40  7,336.00  

Total/Year (AUD $) 91,175.47 89,169.50 77,733.00 54,453.30 

Average/Month (AUD $) 7,473.25 7,430.80 6,394.20 6,806.66 

 

 



 

iii. Screening survey - Break down of electricity consumption at MPWU 

Premises. 

The quick walk through survey of the premises considered the following conditions to 

determining the electricity consumption at MPWU. 

• MPWU opens from 8am to 4pm, however hours of appliance use 

averages around 9 and half hours per day 

• Audit considers a 22 day month period for appliances that are used during 

the working week such as computers and 30 day period for appliances 

used on a 24 hour period such as the refrigerators. 

Based on this conditions, the preliminary findings points out the MPWU consumes 

around 8491kWh or $5944, in monthly electricity bills. Provided in graphs below are the 

consumption breakdown scenario at MPWU. 

Monthly Electricity breakdown by Appliance 

 

Monthly Electricity Breakdown By programmes and sections 

 

 

 

 

 

 

 

 

 

 

 



iv. Observations – Areas of wastages 

Air conditioners Lighting Computers Other Appliances 
• windows and 

doors mostly left 
ajar, 

• broken windows 
• Poor door 

closure condition 
• Lots of air 

leakages 
• window curtains 

open (while the 
air conditioners 
where ON)  

• AC temperatures 
at 20oC to 23oC.  

• Lack of 
maintenance to 
clean air filters 

• Condenser units 
outside dusty and 
not shaded 

• No ceiling 
reflectors 

• AC sizing may be 
undersized for a 
number of rooms 

 

• Need for proper 
arrangement of 
workstation in 
office to 
maximise 
sunlight in north 
and south corner 
of building 

• Painting of room 
to bright colours. 

• More lighting 
installations such 
as desk lamps 
may be required 
for selected work 
stations 

• Opportunities for 
skylights in the 
passages and 
workspace areas 
with AC units 

• Opportunities for 
delamping of 
lightings possible 
for selected 
areas. 

• Lightings 
switched on 
when no 
occupants in 
room. 

• Older desktop 
computers with 
CRT monitors 
still used 

• Screen savers 
still enabled in a 
number of 
computers 

• Desktop 
computers not 
being switched 
off at the end of 
the day 

• Electric water 
pump running 
continuously – 
areas of water 
wastages 

• Ceiling fans left 
switched on 
during non 
working hours 

• Availability of 
lots of printers 
and 
photocopiers in 
the premises – 
unnecessary 
usage of the 
heavy power 
consuming 
printers and 
photocopiers. 

 

v. Other Observations 

• The non air conditioned office space in the premises that uses fans is observed 

to be of poor ventilation and possible is creating working discomfort for 

occupants; 

• High degree of appliances being switched on for 24 hours – follow-up monitoring 

during non office hours to be undertaken. 

• The use of multiple power boards and wiring connections at the premises for 

proper safety awareness. 

 

 



Recommendations: 

The Audit considers two recommendation approaches of which MPWU could achieve 

significant savings in Monthly Electricity Bill consumption of up to 11 - 30% in monthly 

electricity bill.  

� No cost Housekeeping Measures – conservation activities 
Based off the preliminary audit findings, a significant potential savings could be 

achieved by the simple practise of proper energy conservative measures. Provided 

below are the identified opportunities based of the MPWU monthly Electricity Bills  

  

 

 

 

 

 

 

 

 

 

 

 

 

Based on the comparison on the number of hours the appliances in MPWU are used on a daily 

basis, it is identified that around 11% savings could simply be achieved by simple no cost 

housekeeping measures.  

� Low to medium financial investment measures. The following recommendations 
are considered for selected opportunities which MPWU could consider.  

 
1. Air conditioners( excluding the ICT Air conditioner) 

 

Air conditioners like refrigerators and freezers operate in duty cycles switching on and off their 
compressors to maintain temperature depending on the thermostat setting. An air conditioner in 
efficiency in operation is measured off the high duty cycles they operate in. The 
recommendations provided below will help improve the performance of the air conditioner at the 
premises.  
 

MPWU average monthly 

consumption based on 

average 91/2 daily working 

hours costing around 

$6000/month 

Identified areas of wastages 

if no reasons are provided.  

Opportunities for savings 

based on the normal 8 hour 

opening hours of MPWU - 

has an average monthly 

costs of around -  $5,300 



� The recommended office temperatures are to be maintained above 24oC. Every 1oC 

cooler than 24oC will increase the air conditioning power bill by 5%. 

� Occupants to ensure curtains are fully drawn, especially at the east and west site to 

reduce the direct entrance of the sun’s rays into offices. 

� The ministry should encourage every staffs within the building to use air conditions more 

efficient by means of establishing practice rules.  

� Air condition units to be switched on from 1000hrs in the morning and switch off 

before leaving the office normally at 1515hrs. 

� Install the control timer for each air condition unit that automatically switch on and off 

the appliance within the programmed period;  

� A 3 months regular maintenance program to the air condition units to be laid.  

� Broken windows to be repaired and installation of strips around doors; 

� Where required door springs should be installed. 

� MPWU to explore smart traditional designs of shading the condensers in the east and 

west side of the building. 

� For future plans – MPWU to look into investing into tinting the windows in the east and 

west side of the building.  

 

 

 

 

 

 

 

• Current consumption scenario of all AC units in 

MPWU at an estimated 80% duty cycle taken at 9 

hour workday.  

• Keeping all the AC units in MPWU to operate 

within the normal 8 hour working hours could 

account to a savings of around $500.  

• Potential savings of around $600 dollars alone 

could be achieved from air conditioners when 

proper housekeeping measures are followed.  



 

2. Computers 

It was during the energy audit when it was discovered that the newly purchased 

computers were more energy efficient than the old versions – a new DELL LCD 17” 

inches monitor has an electricity consumption of 1.25 kWh/day while the old CRT 15” 

inches monitor consumes 3.10kWh/day. 

 

� It is recommended that computer monitors are switched OFF or put to their 

power save modes at the end of the working day; and 

� Social Committee should be part of the energy efficient program and 

responsible for punishing those who do not shut down their respective 

desktops before leaving the office.   

� Old CRT monitors are to be replaced with LCD monitors when opportunity avails; 

Possible energy and monetary savings are tabulated below from computer monitors: 

Hours kWh 
Cost 

(A$)/day kWh/month Cost/month 

8-
hours 
a day 1.2 0.85 36 25.2 

24-
hours 
a day 3.6 2.52 108 75.6 

There is a potential savings of about A$50 per month for one computer monitor alone if 

switched OFF at the end of each working day.    

3. ELECTRIC WATER PUMP 

The MPWU owns two electric water pump located at the front and back yard, which 

supply water to the Secretary, Minister and Staffs restrooms including one outlet 

compound tap.  

Tabulated below is the monthly estimated cost for running one water pump. 

 

Hours kWh kWh/month 
Cost 
(A$)/day 

Cost/month 
#of 
electric 
pump 

Total 
Cost/month 

4-hours 
a day 

2.48 74.40 1.74 52.08 1 52.08 



� It is recommended that better housekeeping practises on reducing water 

wastages be followed to reduce water pump operating times. A reduction by an 

hour per day could result in a saving of $13/month for one water pump. 

� Follow-up options will look at the viability for replacing to solar water pumping.  
 

4. CEILING FANS 

The MPWU headquarter has a total of 29 ceiling fans that fully operates during office 

hours. It is often seen that ceiling fans left switched ON during non office hours. 

It is recommended that ceiling fans switched OFF during the end of working days or 

connected to the timer switch for automatic control. There is a potential saving of $26.88 

per ceiling fan/month ($40.32 - $13.44) if all ceiling fans turn OFF at the end of the 

working day. Tabulated below are the associated calculation. 

Hours kW Hours kWh/day kWh/month 
Cost 

(A$)/day 
Total Cost 
(A$)/month 

8-hours a 
day 

0.08 8 0.64 19.20 0.45 13.44 

24-hours 
a day 

0.08 24 1.92 57.60 1.34 40.32 

 

5. Other General no cost Housekeeping Measures 

• Last person leaving room to switch off lights. 

• Lights to be switched off in empty rooms during lunch breaks 

• Energy saver button in photocopiers and printers to be enabled 

 

6. Non air conditioned office space 

The following analysis takes a look at some of the opportunities 

that MPWU could consider for providing better cooling needs t 

the non air conditioned areas without the need for further AC 

installations.  

Heat load calculation of the area: 

Floor Area 99030.96 

40 occupants 24000.00 

Work equipment 64630.60 

Lighting 5100.00 

Total BTU/hr emitted 192761.56 
 

Sized Air conditioner needed – 24,000 BTU (AC 'Simmons SMS24 24000BTU' in board room) 



Number of 24,000 BTU Air conditioner needed – 8 units. 

Estimated Monthly Electricity bill @ 65% load cycle 

EQUIPMENT Number of CONSUMPTION CONSUMPTION 

  Units per day (kWh) per month (kWh) 

1 AC 'Simmons SMS24 24000BTU' 8 114.34 2515.39 

 

MPWU will be looking at an additional monthly electricity consumption load of around 2515.39 kWh. This 

taken at the current tariff will mean an additional monthly electricity bill of $1760.77 or additional annual 

electricity bill cost of $21, 129. 29. 

The following analysis for Air condition installation excludes the associated installation and retrofitting 

costs. 

Recommended option to Explore: 

As an initiative for Staff, MPWU could look into investing into other cheaper options of utilising natural 

cooling methods and at the same time reduce further their Electricity consumption. Tabulated on the next 

page are the associated recommendations for consideration. 

 

 

Ongoing and Follow-up Activities: 

Listed are the remaining activities that the EPU Audit team will be evaluating as part of the detailed 

analysis and investigation phase. 

• Daily monitoring of the Buildings energy consumption during working and non working hours; 

• Revised heat load calculation and verification of AC unit installed in the IT computer room; 

• Opportunities for inclusions of RETs such as solar water Pumps 

• Establishment of an energy management team to oversee the effective implementation of the 

audit report action plan. 

 



Annex 

 

 

 

 




