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ABSTRACT 
Background: Energy consumption in building units for certain activities within a certain area and time has been distended by 
national standards, especially in Indonesia established by SNI (Indonesian National Standard). The stipulation of this standard is 
expected to enable Energy users to conduct energy conservation activities at every activity, so that the use of energy becomes 
effective and efficient. Besides CO2 emissions can be reduced. By utilizing energy-efficient equipment and running the right 
operations, conservation efforts can be undertaken. So from time to time the energy consumption index can be lowered which 
further leads to energy savings. By examining the results of the audit where the Energy Consumption Index at the Rector at 
Building, all of which are relatively high over 220 kWh / m2 / year, the conservation opportunities and Implementation of  Energy 
Efficient Opportunity can be performed and with this activity CO2 emissions from generation can be saving. 
 
KEYWORDS: (Font: Times New Roman 8pt)  (At least 3 and at most 8 keywords)  

 

INTRODUCTION 

 

The building of the recto rate building is a building on the unit of higher education activities that utilizes 

electrical energy sources for operational activities which include for facilities: air conditioning, lighting, utilities 

etc., so that the use of electric energy is effective, efficient and safe it is necessary to immediately apply the 

standardization has been established by the Indonesian government with the Indonesian National Standard. In 

the electrical energy conservation planning, the air system is set at  1 o C and relative humidity of 60% dry 

ball temperature of 25 oC  10%, the lighting standard is set in its own lighting power. Other standards for 

lighting are the color of light and the maximum power supply. To know the performance of various equipment 

in question need to be measured with several process variables include: electric power , temperature, humidity, 

lightingincluding current, voltage, and cos φ  level, temperature in AC pipe, electrical energy transmission 

system (knowing early cause source fire) which is indispensable in electrical energy audit based on SNI 03-

6196-2011. In the framework of electric energy conservation activities in the higher education sector, Sepuluh 

Nopember Institute of Technology through LPPM ITS conducts electrical energy audit at ITS rectorate building. 

The purpose of electric energy audit activity in ITS rectorate building is to know the existence of deviation in an 
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activity of electric energy usage, trace where and how much electricity energy is used, identify leakage or 

inefficiency of electric energy, determine the corrective step and evaluate the level of eligibility of equipment 

used by the object which was audited. 

Research activities, development and implementation of energy technology are directed to support the 

National Energy Industry, Funds of research activities, development and implementation of energy technology 

as referred to in paragraph (1) in facilitation up to commercial scale by: Government and / or Local Government 

in accordance with their authority and Business Entities. The Government and / or regional governments 

encourage the creation of a climate of utilization and alignment to the results of research, development and 

implementation of National Energy technology, the Government and / or Local Government to strengthen the 

field of research, development and application of small palaing energy through: control and application of 

technology and safety in the energy field; and / or, Improved mastery of domestic technology through research 

and development and application of energy efficient technologies. 

The state of national energies and the challenges faced by current energy governance have not provided 

optimal economic added value, and are still export-oriented; Energy use in various sectors is still inefficient; 

The trend of increasing dependence on fossil energy has not been adequately offset by increased supply, while 

non-fossil energy use is still relatively small; The limitations of infrastructure that impede the process of the 

distribution of energy from energy sources to users cause a gap in the supply of energy; The still low level of 

investment caused by high investment risks in the energy sector; Energy prices that are not yet on economic 

value and lack of appropriateness of subsidizing some types of energy, hamper the development of new and 

renewable alternative energy types that have an impact on financial constraints on energy infrastructure 

development; The low technological mastery in the energy sector and the lack of sustainability of national 

technology products leads to high dependence on imported technology; Low public access to energy (electricity 

infrastructure is still not good, gas infrastructure is still not good); Energy management that has not fully 

implemented sustainable principles; Limited budget, and human resource capabilities and achievements of near-

term energy development in place; Direction of energy sector development research has not been well planned 

and well integrated and many research results can not support the direction of energy development; Inadequate 

national electrical infrastructure (low system reliability) has not been able to support optimal value-added 

transformation, and its inefficient governance; The development of national energy infrastructure is not yet 

supported by strong national component industry and highly dependent on imported components; Indonesia 

does not yet have national strategic reserves of reserves and reserves. 

Under the 1945 Constitution, the utilization of energy resources for the national interest, has clearly been 

described in market 33, paragraph 3: "the earth and the water and the natural resources contained therein are 

controlled by the state and used for the greatest prosperity of the people". As the implementation of article 33, 

national energy management is described in Law No. 30 of 2007 on Energy. In addition to Law Number 30 of 

2007, previously there have been various regulations and legislation that also regulate the management of 

energy sector, among others: Law no. 4 of 2009 on Mineral and Coal Mining, Law no. 30 Year 2009 on 

Electricity, Law Number 17 Year 2007 Concerning the National Long Term Development Plan Year 2005-

2025, Law no. 22 of 2001 concerning Oil and Natural Gas; UU no. 27 of 2003 on Geothermal, Law no. 10 of 

1997 on nuclear power and Law no. 32 Year 2009 on the Protection and Management of the Environment. 

The Energy Availability Policy regulates national energy supply guarantees, through increased proven 

fossil energy reserves, rationalization of gas and coal exports, optimization of production systems, transportation 

and energy distribution; The Energy Priority Priority Policy regulates the use of renewable energy, minimizes 

petroleum, optimizes natural gas and renewable energy, coal as a mainstay and safeguard of national energy 

supply, and utilization of nuclear energy to support the security of national energy supply on a large scale by 

considering strict security factors; The National Energy Resources Utilization Policy regulates the utilization of 

energy resources based on capacity considerations; sustainability, economics and environmental impacts; The 

National Energy Reserve policy regulates the guarantee of national energy security in order to overcome the 

crisis and emergency conditions caused by natural or geopolitical stability of the world; The Conservation and 

Diversification Policy regulates the utilization of energy resources while maintaining the conservation of energy 

resources, improving the quality of value and the diversity of energy resources. 

 

MATERIALS AND METHODS 

 

Energy audit on ITS rectorate building has the following scope: Perform electrical energy measurement 

used every space in ITS rectorate building; Conducting measurements of electrical energy used every space in 

the ITS rectorate building; Make trends / profiles of electric energy consumption used in ITS rectorate building; 

Identify energy saving opportunities to ITS rectorate building. And Make a recommendation of energy saving 

electricity to ITS rectorate building. Review Method Making guidelines in planning, implementation and 

management in order to improve the efficiency of the use of electrical energy so as to reduce the expenditure of 

electricity costs. Implementing the Standards and Regulations in the use of electrical energy, using prevailing 
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standards and regulations in Indonesia. If any quantities are not yet or less regulated in Indonesia, it is used other 

standards that have been accepted by the professional community, such as the ASHRAE standard, JIS etc. In the 

electrical energy audit that needs to be done consists of two parts, namely: The initial energy audit based on 

energy payment account data issued and the subsequent building area as information and input in setting the 

new IKE value. Detailed electrical energy audits are performed when IKE values are greater than the standard 

values listed above. The task of the electrical energy audit project undertaken is to undertake various 

standardized approaches that have been developed to evaluate the efficiency of electrical energy, to identify 

electrical energy saving opportunities and to set plans for projects to ensure the standard and safe use of 

electrical energy 

Initial Energy Audit: The initial energy audit is basically an initial data collection or a brief audit or a 

preliminary survey). Usually PEA can be done without sophisticated or complicated instrumentation and can use 

the data already available. The plant record data, supplemented by observation of the general condition of 

equipment operation during walk-through, also observe the maintenance standard and the level of management 

control over operations. PEA can be completed in a relatively short period of time and is usually an experienced 

energy auditor to obtain written, oral and visual information for the diagnosis accurately to get an overview of 

the energy situation at the plant. Detailed Energy Audit (DEA), is a survey using instruments to investigate the 

energy and process equipment of the plant, which is then continued with detailed analysis of the various 

systems. Usually done after the PEA, although it can also be done separately. In such cases, the initial collection 

time normally performed on the PEA, should be added for DEA. 

To obtain the correct data of electrical energy usage and to determine the operating efficiency of the main 

equipment and processes used various portable instruments in conducting electrical energy audit. From the 

information, the estimated potential savings. These instruments are required for plants that do not have fully-

installed fixed instruments (this is often the case). While in other plants, portable equipment can be used to 

compare or check equipment / instruments that are fixed in the plant. Different plant types and conditions 

require special measurements. The electric energy audit flow diagram is as follows: To obtain a description of 

electrical energy audit activity both the initial electrical energy audit and the detailed electrical energy audit 

become more stages of the activity is shown in the flow diagram. Figure 2.1. is to construct the structured and 

detailed description of the electrical energy audit activity in question. The flow chart is referring to the energy 

audit standard that has been established by SNI. 6196 in 2011. Thus the audit activity here has been in 

accordance with the audit work. 

 

 
 

Fig. 1: Flow Diagram the Energy Audit Research (SNI-2000) 
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Measusrement And Calculation:  

3.1. Intensity of Energy Consumption and Energy Profile: 

A. Floor 1: 

Front Assembly Room ; Internal Audit Room;  UP4 Room;  Teleconference Room;  Dining Room;  The 

Musholla Room;  Bathroom;  International Office Space;  International Office Space and  Main Meeting Room. 

 
Table 1: Energy Consumption Intensity of Building Floor 1 

No Ruang Konsumsi (kwH) Luas (m2) 

1 Front Assembly Room 88.7632 77 

2 International Office 39.6912 89.76 

3 Dinng Room 16.1996 126.36 

4 Teleconference 1.6388 31.78 

5 UP4 68.1752 26.75 

6 Internal Audit 25.703 77.76 

7 Meating room Front 73.6729 119.88 

8 Meating Room Primer 45.7792 162 

9 Mushola 0.1761 5.6 

10 Bathroom 1.1496 16.8 

  Amoun 360.9488 733.69 

 

Energy consumption index per hour = (360.95 kWH / 733.69 m2) = 0.492 kW / m2. hour. If the operating 

hours are 1 year 50 weeks (52 weeks minus one week holiday and end of year 1 week) and every week 3 

working days and every workday = 8 hours, then 1 year operation = 50x3x8 = 1200 hours, so conversion, IKE 

1st floor, in year = 590 kWh / m2.year. 

 

B. Floor 2: 

Executive room meatng ; Rector Room; Rest Room; Rector Administration Room; Rector Scecretaris; 

Guest Rector Room; Sekretaris Vice Rector; Vice  Rector I; Vice  Rector II; Vice  Rector III; Vice  Rector IV; 

East Vice Rector Meating; West Vice Rector Meating; MWA Secretary; MWA Meating; Head MWA; Guest 

MWA; The Senat Secretary; Senate Meetings and  Bathroom. 

 
Tabel 2: IKE Gedung Lantai 2 

No Ruang Konsumsi (kWH) Luas (m2) 

1 Executive room meatng 16.24 73.44 

2 Rector Room 44.23 96.00 

3 Rest Room 4.53 96.00 

4 Rector Administration Room 14.66 12.96 

5 Rector Scecretaris 61.98 77.00 

6 Guest Rector Room 13.62 35.00 

7 Sekretaris Vice Rector 110.98 177.00 

8 Vice  Rector I 25.22 36.00 

9 Vice Rector II 21.90 48.00 

10 Vice  Rector III 25.11 48.00 

11 Vice  Rector IV 25.31 36.00 

12 East Vice Rector Meating 7.18 31.50 

13 West Vice Rector Meating 7.65 31.50 

14 MWA Secretary 11.49 23.76 

15 MWA Meating 18.85 47.61 

16 Head MWA  12.00 16.2 

17 Guest MWA 12.00 9.72 

18 The Senat Secretary 41.64 77.76 

19 Senate Meetings  50.55 130.00 

20 Bathroom 0.76 16.80 

 
Amount 525.87 1120.25 

 

Energy consumption index per hour = (525,87 kWH / 1120,25 m2) = 0,469 kW / m2. hour. If the operating 

hours are 1 year 50 weeks (52 weeks minus holiday 1 week and holiday year end 1 week) and every week 5 

working days and every workday = 8 hours, then 1 year operation = 50x5x8 = hour, so conversion, IKE 2nd 

floor in year = 938 kWh / m2.Tahun 

 

C. Floor 3:  

Dekanat FMIPA Room;  FTE Dean Chamber; FTK Dean Room; The Dean Room of FMBT;  FTI Dean 

Space; Dekanat FV Room;  The Dean of FTIF; Dean Room FTSP and Bathroom. 
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Tabel 3: IKE Gedung Lantai 3 

No Ruang Konsumsi Luas 

1  Dekanat MIPA Room 55.9416 168 

2 FTE 41.6017 160 

3 FTK 60.1894 164.16 

4 FMBT 49.0418 96 

5 FTI 63.1878 148.5 

6 VOKASI 66.2242 95 

7 FTIF 127.8342 177.87 

8 FTSP 103.3654 189.24 

9 Kamar Mandi 0.756 16.8 

   Amount 568.1421 1215.57 

 

Energy consumption index per hour = (568.14 kWH / 1215,57 m2) = 0.467 kW / m2. hour. If the operating 

hours are 1 year 50 weeks (52 weeks minus holiday 1 week and holiday year end 1 week) and every week 5 

working days and every workday = 8 hours, then 1 year operation = 50x5x8 = hour, so conversion, IKE 3rd 

floor in year = 934 kWh / m2.year 

 

D. Other: 

Pump; Corridor Lights; Roof Lamp; Terrace Lamp; Garden lamp 

 
Table 4: ECI Other Power Users 

No. Equipment Power Operation  Konsumsi   Output   

  

 

(kW) Time (h) Energi Lampu RH & T Ruang 

      
 

(kWh) (lux) RH T 

1 Pump 5,20 8,00 41,60       

2 Corridor Light 0,70 8,00 5,56       

3 Roof Lamp 0,36 0,50 0,18       

4 Terrace Lamp 2,03 12,00 24,35       

5 Garden Lamp 0,23 24,00 5,47       

 

Total kWh Consumption      77,16       

    Area(m2)    600 M2       

Intensitas Energi Consumption (kWh)/m2    7,78        

 

Energy consumption index per hour = (77.16 kWH / 6000 m2) = 0.144 kW / m2. hour. If the operating 

hours are 1 year 50 weeks (52 weeks minus holiday 1 week and holiday year end 1 week) and every week 5 

working days and every workday = 8 hours, then 1 year operation = 50x5x8 = hour, so conversion, IKE etc. in 

the year = 289 kWh / m2.year. 

 

E. Energy Profile:  

 
Table 5: Energy Profile  Floor 1 

No. Equipment  Energy Consumption (kWh/Year) % 

1 AC 58041.36 62 

2 Penerangan 8274.02 9 

3 Peralatan kantor 27190.44 29 

  Total 93505.82 100 

 

                                                                     
 

Total consumtion = 93,505 kW h. 

 

Fig. 2: Pie Char Energy Profile Floor  1 
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Table 6: Energy Profile Floor 2 

No. Equipment Energy Consumption (kWh/Year) % 

1 AC 94,055.12 80 

2 Penerangan 11.047.61 9 

3 Peralatan kantor 12.457.47 11 

  Total 117.550.20 100 

 

                                      
 

Total Consumtion = 117,550 kW h. 

 

Fig. 3: Pie Chart Energy Profile Floor 2 

 
Table 7: Energy Profile Floor 3 

No. Equipment Konsumsi Energi( kWh / Year) % 

    
 

  

1 AC 104141.30 70 

2 Penerangan 8690.24 6 

3 Peralatan kantor 34809.80 24 

  Total 147740.32 100 

 

                                            
 

Fig. 4: Energy Profile Floor 3 

 

E. Profile Energy Other: 

 
Tabel 8: Energy Profile Other 

No. Jenis Peralatan Konsumsi Energi (kWh/Th) % 

1 Utilitas 10.816,00 54,01 

2 Penerangan 9.208,33 45,99 

  Total 20.024,33 100,00 
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Fig. 5: Energy Profile Other 

 
Table 9: Total Energy Usage  

No Profil Total Energi Konsumsi Energi / Th (kWh/Th) Luas (m2) 

1 Total Energy Gross 378.820,66 5.766,84 

2 Total Energi  378.820,66 3.007,51 

 

Analysis:  

Various parameters that affect energy use in buildings are as follows: 

 

a.Climate: 

The location of buildings with temperature, relative humidity, and high enough radiation will have an 

impact on capital costs. However, wind flow does not have any effect on initial costs and can actually reduce 

operational costs through a number of modifications to building design. 

 

b. Comfort temperature: 

The internal environment of the building, with its temperature and humidity relatively controllable, can 

provide an opportunity to reduce capital and operational costs. However, controlling air movement can result in 

greater capital costs but will still reduce total energy consumption, so operational costs can be reduced. The 

level of ventilation will result in capital and operational costs; and sunlight will have an impact on capital costs 

and savings opportunities for lighting energy costs. Furthermore, changing the type of lamp will have an impact 

on the density of light power and provides an opportunity to reduce the load of the power plug. 

 

c. Passive cooling: 

The location and orientation of buildings with wall opening leads to the North-South direction will not 

increase the cost of capital and will provide substantial savings for operational costs. In addition, the shape and 

configuration of buildings that have fewer parameter walls will result in lower capital costs. Wall coverings 

covering the window-wall ratio (WWR) and wall insulation will have an impact on energy consumption, while 

cross ventilation can significantly reduce operating costs. 

 

d. Simulation of energy usage: 

Using a simulation modeling by involving experts and computer software in the early stages of design will 

not only provide better building design solutions, but also the opportunity to reduce energy consumption during 

habitable buildings. 

 

e. Building system: 

The use of an integrated building system approach involving experts from the initial design phase will 

create more energy-efficient building systems. 

 

f. Procurement of goods: 

The building owner should consider more the lifecycle cost than the initial cost. Lower initial costs will 

generally result in higher operational and maintenance costs. Indonesian Standards, Regulations and Code, In 

establishing energy-efficient buildings, building owners and developers should always try to go beyond the 

requirements set forth in existing regulations, technical standards and requirements, and other building codes 

related to energy efficiency. In cases where the availability of national or local regulation is insufficient, 

international best practice can be applied to every design phase. 
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4. 1. Recommendations: 

Lighting should be specified and explained in the design along with a number of explanations of the 

approaches to be taken in designing lighting. The level of exposure in different areas or rooms should be based 

on the intended use of space.  Output power refers to the general light rating available for outdoor lighting. 

Efficiency refers to the luminous efficiency taken at 50% lifetime and at the end of a lifetime. (Ofice, work 

room = 350 lux, Hotel,room = 150 lux, Education facility = 750 luz, Industry, workshop= 100 lux and Mall, 

showroom = 500 lux ) Ref. SNI-6197-2001. 

Lamp life span refers to the approximate average lifetime of the lamp. Electric Lighting. Artificial lighting 

and sunlight must relate to specifications for lighting levels for different activities, and refer to standards and 

codes that provide more detailed information. 

Savings in Energy Efficiency Efforts 

To achieve savings in energy efficiency efforts, a three-pronged approach is required. 

a. Household organization: without additional investment, changing the behavior of staff and occupants can 

save 5-10% of energy costs. 

b. Changing equipment: with small investments such as key tags (in hotels) or temperature / movement 

sensors and sunlight, energy costs can be saved up to about 7-15%. 

c. Changing processes: with major investments in building processes and modifications, such as gas 

absorbent coolers, ice storage, or capacitor banks, energy costs can be saved up to about 15-30%. Energy saving 

opportunities on a number of building components based on experience in the field. Better energy efficiency can 

be achieved in most buildings by: 

 

•  Increase the room temperature from 22 ° C to 25 ° C to reduce cooling load. 

• Operate fan at AHU (Air Handling Unit) from 10 to 9.5 hours to save energy consumption. 

• Replace light bulbs with energy-efficient bulbs to improve lumen and reduce energy consumption. 

•  Reduces air leakage to prevent cold air losses and heat air infiltration. These actions can save about 3.2-14.1% 

of the energy cost of the building. In addition, using different types of AC systems can have an impact on 

energy costs. 

 

Conclusion: 

The targets of energy-efficient buildings can be achieved taking into consideration various aspects that 

affect the design, construction, and operation of buildings such as climate, temperature comfort, passive cooling, 

energy simulation, building systems, and procurement. IKE floor 1, in year = 590 kWh / m2.Tahun; IKE 2nd 

floor in year = 938 kWh / m2.Tahun; IKE 3rd floor in year = 934 kWh / m2.Tahun and other IKE in the year = 

289 kWh / m2.Tahun. Value tesebut when compared with standardized IKE SNI = 220 kWh / m2 Year. 

Evaluation results show that energy consumption is relatively wasteful 
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