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Abstract. An energy audit as the primary process of an energy conservation program should be
the responsibility of all parties. This should be done not only because of the government's
advice but also driven by the energy crisis while alternative energy is not enough to meet
energy needs. In fact, the task of energy audit has not been widely applied in the community
due to the lack of popularity of this activity and the difficulty of its implementation. The aim of
this research is to make efforts to succeed energy conservation by making computer
applications as a tool in the implementation of the electrical energy audit. The method of
drawing conclusions and recommendations of the electrical energy audit is done by
benchmarking process. This application is made in two modes that are web-based and mobile.
The original application is web-based to improve data storage and processing capabilities.
While mobile applications as navigation and guides are made to improve the mobility of
energy audit implementation. The results showed that with the development of this application
the energy audit is increasingly known to the public and the audit process can be carried out
more easily.

1. Introduction

Increased energy consumption due to technological and industrial developments that have continued to
increase since the industrial revolution up to now and the development of population caused the crisis
of energy and global warming [1]. Some research explores for new and renewable energy as an
alternative [2]. At now the supply of renewable energy has not fully become alternative energy,
therefore it needs the best management and energy efficiency [3]. Energy management and efficiency
are believed to be a major step towards for solution the energy crisis and global warming [4, 5].
Energy conservation is the responsibility of government and society [6]. Unfortunately, the
responsibility of energy management is not yet popular in Indonesia. According to official ESDM web
data for new and renewable energy and energy conservation, by 2017 the number of energy managers
across Indonesia will be 275 persons [7]. This shows the level of implementation of management and
energy audit in Indonesia is still very low. Factors causing energy audits have not been widely
implemented namely the assumption that Indonesia is endowed with abundant natural resources and
lack of widespread training on energy audits [8].

Advancement of information technology is very useful as a tool and support activities because of
its superiority in the collection, access, processing and data analysis [9]. Information technology has
an important role in delivering the right information to the right target [10]. Good Search Engine
Optimization is very influential on the success of information a web [11]. Community difficulties in

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd 1



2017 1st International Conference on Engineering and Applied Technology (ICEAT) IOP Publishing
IOP Conlf. Series: Materials Science and Engineering 403 (2018) 012031 doi:10.1088/1757-899X/403/1/012031

the energy audit process can be assisted by a system of energy audit experts [12]. Expert systems will
guide the energy audit process until an energy audit report is generated [13].

The development of mobile computing using gadget equipment gives a powerful impact on
information systems. Mobile equipment becomes the solution for jobs that require high flexibility
[14]. Energy audits are conducted in two stages: initial audit and detailed audit [15, 16]. Field trips are
conducted both in the initial audit and detailed audit stages and are in dire need of flexibility and
mobility. This problem is solved with a mobile-based application. EBTKE Directorate General of
ESDM Ministry has made a web-based application online report on energy management but has not
yet covered its energy audit process [17].

The aim and state of the art of this research are to make online application server web and mobile
to facilitate the sustainability energy conservation program. The audit process is slightly different from
SNI 03-6196-2000 and SNI 6196-2011 that is by conducting all audits to study the relationship of the
initial audit result with the detailed audit.

Hypothesis: with the development of electrical energy audit applications, the energy management
can be applied more widely and users can run the audit process with more ease and more precise
results.

2. Process of electrical energy audit

Energy audits as the backbone of energy management, aimed at calculating the amount of energy
consumption in buildings, recognizing the savings opportunities and ways of saving. Energy audits are
conducted by a mini-audit process (walk through audit) followed by preliminary and detailed audits
[15, 16, 18]. Audit data is contained in a printed worksheet or using a computer application. Analysis
of energy-saving opportunities can be done with the help of computer programs (computer aided) that
has been recognized profession society [19].

The walk-through audit is a site visit of the building utility to visually inspect each of the energy
using systems. This includes an evaluation of energy consumption data to analyze energy use
quantities and patterns as well as provide comparisons for industry averages or benchmarks for similar
facilities. It is a preliminary estimate and provide a list of low cost savings opportunities through
improvements in operational and maintenance practices. This audit process into three components,
pre-site work, site visit and post-site work. The pre-site work is collect and review at least two years of
uses energy data and accuracy of the billings. The site visit will be spent inspecting actual systems and
answering specific questions from pre-site review, fill out the audit data sheets, and take pictures
during walk through the building [20].

Detailed energy audit for the electrical system typically includes gathering the data lighting system
survey, power factor and demand, motor inventory and loads. Lighting accounts for a significant
portion of electrical energy consumed in a building. Energy is saved in the lighting system by reducing
illumination levels if needed, improving lighting system efficiency, curtailing operating hours and by
taking advantage of available daylighting. Further, the Heating, Ventilation and Air-Conditioning
(HVAC) Systems is a very important portion of the overall energy audits program [21].

3. Prototype and simulation

The energy audit flow developed on the prototype of the system is in accordance with SNI 03-6196-
2000 and SNI 6196-2011. A little difference is made by performing a detailed audit both when the
initial audit results are below or above the IKE benchmark standard. The purpose of this step is to
know the subsequent relationship of the initial audit result with detailed audit result.

Electrical energy audit system is made gradually with waterfall model [22]. Energy audits on this
prototype consist of an assessment of electrical energy consumption (IKE), illumination, watt intensity
of lighting, room temperature, humidity chamber and watt intensity of AC.

The simulation is done on building Rajawali RSUP Dr. Karyadi, Semarang, Indonesia. The lighting
conditions, temperature and humidity based on KEMENKES 2011 standard as benchmark. The
conditions measured that out of the standard tolerances are recommended to be changed according to



2017 1st International Conference on Engineering and Applied Technology (ICEAT) IOP Publishing
IOP Conf. Series: Materials Science and Engineering 403 (2018) 012031 doi:10.1088/1757-899X/403/1/012031

the standard. The intensity of power in lighting and air conditioners that exceeds the standard becomes
an energy saving opportunity. The results are made from the assessment of energy audit as table 1.

Table 1. Relationship measurement of air condition and lighting room with energy intensity used.

Room condition Energy Intensity Results Recommendation
Under standard Under standard Probably Normal ~ Room condition and energy must be
standardized
Standard Probably Waste Energy-saving opportunities
Exceed standard Probably Waste Energy-saving opportunities
Standard Under standard Efficient Maintain
Standard Normal Maintain
Exceed standard Waste Energy-saving opportunities
Exceed standard Under standard Efficient Energy-saving opportunities
Standard Probably Efficient  Energy-saving opportunities

Exceed standard Probably Normal Energy-saving opportunities
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Figure 1. The user interface of the application.

Web-based parent application so that the data input on the client side and data storage is on the
server. This system model relieves user-side storage media and facilitates teamwork. Users consist of
supervisors and auditor members. To ensure the security of user data, the protection is done by using
username and password login procedure and used https-protected internet communication protocol.
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After logging into the system, the start page displays "Dashboards" showing the list of existing
projects and auditors. The audit process is done by following the next page flow from the "Project"
which contains the project identity and building data, the "Item Audit" page contains space and fills
the audit data as well as the benchmark results of each item. The "Auditor" page contains auditor data.
Page views are shown in figures 1(a) - (d). The last page is used to generate electrical energy audit
reports.

4. Conclusions

An important note of this research is that the application of information technology is very helpful and
support the energy conservation program. The applications created in this study are designed to
facilitate managers and auditor members in assessing, processing and producing collaborative
teamwork reports. Application alpha testing stage is done by a case study of building project of
Rajawali RSUP Karyadi Semarang and got result according to audit process done manually. Further
development of the website not only as an audit tool but also contains all information related to energy
conservation to attract website visitors and help spread the science of energy conservation.

Acknowledgments

We acknowledge valuable contributions by Lugman Assaffat, Wawan Kurniawan, Catur Novianto,
Rizal Fajar Rahmawan. This work is part of the research program of the ‘Penelitian Produk Terapan’,
the first of two years program, which is financially supported by the ‘Ditjen Penguatan Riset dan
Pengembangan Kemenristekdikti’.

References

[1]  Energy Coservation 2013 Policies and programs on energy efficiency and conservation in
Indonesia Ecid 11 October

[2] Dartanto T 2005 BBM, kebijakan energi, subsidi, dan kemiskinan Indonesia /novasi 5/XVII pp
61-4

[3] Roslizar A, Alghoul M A, Bakhtyar B, Asim N and Sopian K 2014 Annual energy usage
reduction and cost savings of a school: End-use energy analysis Sci. World J.

[4] Blomgqvist E, Tholander P, Keskisarkka R and Paramonova S 2014 Energy efficiency measures
as linked open data /OS Press vol 1 no 1 pp 1-5

[5] Solichan A 2013 Optimasi jadwal operasi dan pemeliharaan pembangkit tenaga listrik
menggunakan metode algoritma genetika Media Elektr. vol 6 no 2 pp 25-31

[6] Republik Indonesia UU NOMOR 30 TAHUN 2007 TENTANG ENERGI 2007 pp 1-21

[7] Direktorat Konservasi Energi Kementrian ESDM 2017 Daftar Auditor Energi Bersertifikat pp
1-11

[8] ESDM 2012 Energi Bersih : Indonesia mau, Indonesia mampu ESDM Mag p 2

[9] Mawarsari V D and Solichan 2015 A Keefektifan Penerapan Perangkat Pembelajaran
Berkarakter Dengan Pendekatan Inquiry Padamatakuliah Geometri Ruang Berbasis ICT
JKPM vol 2 pp 3946

[10] Deb S 2014 Information Technology , Its Impact on Society and Its Future Adv. Comput. Vol 4
no 1 pp 25-29

[11] Saefullah A 2015 Analisa Pengaruh Penggunaan Search Engine Optimization ( SEO ) Pada
Website E-Commerce Open Access J. Inf. Syst. November pp 2—3

[12] Mayadevi N, Ss V and Ushakumari S 2014 A Review on Expert System Applications in Power
Plants Int. J. Electr. Comput. Eng. vol 4no 1 pp 116-126

[13] Borthic A F and West O D 1987 Expert Sistem Account Horizons March pp 9-16

[14] Begley J and Howell D 2004 An overview of Gadget, the globally applicable area-disaggregated
general ecosystem toolbox ICES C. pp 1-15

[15] Badan Standardisasi Nasional 2010 Prosedur Audit Energi Pada Bangunan Gedung SN/ 03-
6196-2000



2017 1st International Conference on Engineering and Applied Technology (ICEAT) IOP Publishing

IOP Conf. Series: Materials Science and Engineering 403 (2018) 012031 doi:10.1088/1757-899X/403/1/012031

[16]

[17]

[18]
[19]

[20]
[21]

[22]

Badan Standardisasi Nasional 2011 SNI. 6196 : 2011. Prosedur Audit Energi Bangunan Gedung
Badan Standardisasi Nasional

Dirjen EBTKE Kementrian ESDM 2017 Sistem Pelaporan Online Manajemen Energi - Dirjen
EBTKE - Kementerian ESDM [Online]. Available: http://aplikasi.ebtke.esdm.go.id/pome/l.
[Accessed: 16-Aug-2017].

Solichan A 2010 Audit Dan Konservasi Energi Sebagai Upaya Pengoptimalan Pemakaian
Energi Listrik Di Kampus Kasipah Unimus Pros. Semin. Nas. UNIMUS 1 1 p 309-13

Rizkani T and Ciptomulyono U 2012 Audit Energi dengan Pendekatan Metode MCDM-
PROMETHEE untuk Konservasi J. Tek. ITS 1 September p 46570

Thumann A 2007 Handbook of Energy Audits Seventh ed. (London: The Fairmont Press, Inc.)

Andarini R 2014 The role of building thermal simulation for energy efficient building design
Energy Procedia 47 p 217-26

Petersen K, Wohlin C and Baca D 2009 The waterfall model in large-scale development Lect.
Notes Bus. Inf. Process. 32 LNBIP p 386—400



