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Abstract 

This paper presents the propose application of wireless 

datalogger via satellite communication at Amcorp Perting 

Small Hydro Station, Bentong, Pahang. Normally, renewable 

energy power generation system requires the application of 

data acquisition. Data acquisition of power, voltage, current, 

sedimentation, water flowrate and quantity of water are 

common data needed to evaluate performance. Thus, 

influence the planning electrical energy supply to the grid 

TNB station and provide clarification to ecological events. 

Intake of Amcorp Perting Small Hydro Station is located 

inaccessible area that is 2.07km heights and 3.44km distance 

by route from powerhouse. There is no active GSM line 

provider at the area. Therefore, advance communication 

technologies such as satellite offers new possibilities of 

efficient data transferring. They are more reliable and cheaper 

than conventional method.  Datalogger DT80M has the ability 

to send data using satellite communication from remote area. 

Route distance is approximately 100km between powerhouse 

Amcorp Perting Small Hydro, Bentong, Pahang to Centre of 

Excellence Sustainable Energy Analysis Laboratory UniKL 

MFI, Bangi, Selangor. Power and water flowrate, will be 

monitored using dEX Datataker Webpage and save into 

database server.  Random raw data collected will be derived 

into mean, standard deviation, skewness and kurtosis. Finally, 

these four parameters will be use to simulate performance 

model of density function. 

Keywords: Satellite Communication; power generation 

system; data acquisition; statistical performance analysis; 

density function. 

 

INTRODUCTION 

Malaysia is blessed with natural resources such as forest and 

rivers. These resources could be utilized to generate electricity. 

Run of river is a type of water storage for small-hydro and 

medium-hydro power generation system. There are many 

potential rivers in Malaysia suitable for Run of River system 

of rated capacity 0.1 to 1MW mini-hydro, 1 to 10MW small-

hydro and 10 to 100MW medium-hydro. According to 

Sustainable Energy Development Authority Malaysia (SEDA), 

Renewable Energy installed capacities of plants in progress 

and plants commissioned, between 2012 until 2016, Malaysia 

consist of 22 small-hydro and 6 medium-hydro station and a 

total of 217.14MW of small-hydro is under construction and 

the expected potential by 2020 is 490MW [1,2,3,5]. However, 

Malaysia has not fully utilized small-hydro, mini-hydro and 

micro-hydro which is based on the run-of-river concepts [4]. 

Therefore, a Small Renewable Energy Power Program was 

developed to encourage the development of renewable energy 

power station. The Government of Malaysia has set a target of 

350MW of new grid connected electricity generation capacity 

for renewable energy sources by the end of 2010 in the 9th 

Malaysia Plan [6]. 

As a result of this scenario, Amcorp Perting Hydro Sdn. Bhd. 

was established. The small-hydro station is located at Bentong, 

Pahang. It is run-of-river hydropower station with a total 

installed capacity of 6MW and with a net export capacity of 

4MW to 11kV TNB Main Switching Substation (SSU) 

Kampung Baru. It was bestowed the prestigious 2012 ASEAN 

Renewable Energy Award by the ASEAN Centre for Energy 

and Silver Award of Merit 2013 in the field of Renewable 

Energy by the Association of Consulting Engineers Malaysia 

(ACEM). These recognitions prove the contribution of 

Amcorp Perting Small Hydro Station to sustainable 

environmental, social and economic development in Bentong, 

Pahang. 

 

LITERATURE REVIEW 

There are variety applications of wireless datalogging practice 

currently. The system can be divided into three categories 

depends on the application of the system, cost and location 

such as Global System Mobile (GSM), Radio Frequency (RF) 

and Satellite. Each system has their unique advantages and it 

is practice in the industry for its reliability. In this chapter, we 

will focus and discuss on satellite communication with 

Datataker DT80M as wireless datalogger. Usually, 

Commercial datalogger is a choice for data acquisition system 

in industry. Datalogger is user friendly, efficient and easy to 

handle but the price is really expensive. Sandro C.S. juca et al. 

[8] presented commercial datalogger is more expensive, 

usually imported and have proprietary software. It also does 

not allow amendment to hardware nor software. 
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Research on DT80M 

The propose system will be using a commercial datalogger 

which is Datataker DT80M. DT80M is a datalogger with 

built-in GSM modem. GSM communication modem 

significantly plays an important role in remote station which 

had been proven in [9]. Conventional method is expensive and 

need to engage with Telekom to provide telephone lease line 

and connect to a modem with controller which is not 

recommended.  

Figure 3 shows the communication diagram of DT80M. 

HTTP means Hypertext Transfer Protocol use for accessing 

DT80M web server. FTP means File Transfer Protocol use to 

allow files to be transfer between DT80M to another computer. 

SMTP means Simple Mail Transport Protocol use to allow 

email to be sent to an email server and deliver to user email 

inbox. PPP means Point to Point Protocol use to allow a 

TCP/IP connection to be established over a serial link. 

DT80M uses PPP to connect to mobile network. 

 

 

Figure 1: Communication diagram DT80M 

 

Acquire data using DT80M is configured directly in web 

browser using Datataker’s dEX graphical interface. It can be 

accessed or configure locally or remotely, anywhere that a 

TCP/IP is available including worldwide over the internet. 

 

 

Figure 2: Image of DT80M 

 

The specification of DT80M is explained as follows: 

1. A cost effective datalogger expandable to 100 channels, 

200 isolated or 300 single-ended analog inputs. 

2. Built-in web and FTP server allows for remote access to 

logged data, configuration and diagnostics. 

3. Modbus slave and master functionality allows 

connection to Modbus sensors and devices and to 

Supervisory Control And Data Acquisition (SCADA) 

system. 

4. Smart serial sensor channels capable of interfacing to 

RS232, RS485, RS422 and SDI-12 sensors. 

5. Rugged design and construction provides reliable 

operation under extreme conditions. 

6. Includes USB memory stick support for easy data and 

program transfer. 

 

Research on Wireless Technology via Satellite 

Communication 

Satellite broadband communication networks have a 

significant impact on data communications in rural area hydro 

station. The enormous demand for high-speed networking, 

recent advances in technology and new regulations are 

expediting the implementation of high-speed satellite 

networks. In development country such as Malaysia, satellite 

systems will provide the total network infrastructure at 

Amcorp Perting hydro station, Bentong, Pahang because very 

little high speed infrastructure exist today. 

This technology will be valuable because it offers wireless 

bandwidth-on-demand services everywhere on the globe, 24 

hours a day, with guaranteed quality and reliability, and at a 

reasonable price. The capacity allows for transmission 

thousands of data files of 1Mb in size each, in a second. The 

ability to handle multiple channel rates, protocols and service 

priorities provides the flexibility to support a wide range of 

applications including computer Wide Area Network 

(WAN)/Local Area Network (LAN) interconnect, Internet and 

organizational intranets, multimedia communication, and 

wireless backhaul offering access speeds thousands times 

faster than today's standard analogue modems. 
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The terminal segment comprises the actual equipment on the 

ground that receives from and transmits signals to the satellite. 

Ground terminals can vary from hand-held or man-portable 

terminals, to fixed or mobile shelters containing user 

equipment. The most common data service for broadband 

applications is the Very Small Aperture Terminal (VSAT). A 

VSAT is a device also known as an earth station that is used 

to receive and transmit satellite transmissions. The "Very 

Small" component of the VSAT acronym refers to the size of 

the VSAT dish antenna, typically 3 to 6 feet in diameter, 

which is mounted on a roof, on a wall, or placed on the 

ground. This antenna, along with the attached Low-Noise 

Blocker (LNB) which receives and transmit satellite signals 

and make up the VSAT outdoor unit — one of the two 

components of a VSAT earth station. 

 

 

Figure 3: Image of VSAT antenna 

 

The second component of VSAT earth station is the indoor 

unit. The indoor unit is a small desktop box or PC that 

contains receiver and transmitter boards and an interface to 

communicate with the user’s existing in-house equipment 

such as LANs, servers, PCs, TVs, kiosks, etc. The indoor unit 

is connected to the outdoor unit with a pair of cables. 

The advantage of a VSAT earth station, versus a typical 

terrestrial network connection, is that a VSAT is not tied to a 

ground infrastructure. This capability is particularly vital 

when the project is located up in the hill and surrounded with 

forest due to the lack of pre-existing indigenous 

communications networks and systems. A VSAT earth station 

can be placed anywhere, as long as it has an unobstructed 

view of the satellite. VSATs are capable of sending and 

receiving all sorts of video, data and audio content at the same 

high speed regardless of their distance from terrestrial 

switching offices and infrastructure. VSAT networks are quite 

simple. Typically, customers install a router that is connected 

either to a satellite dish on site or to landlines leading to a 

gateway managed by a satellite service provider. At remote 

sites the VSAT is connected via coax to a digital interface unit 

(DIU). The DIU acts like a router and connects to an Ethernet 

or token ring LAN. The satellite is used to connect subscribers 

independently of the terrestrial network. Common access 

methods are essentially the same ones that have existed since 

VSATs were first made commercially available; these are 

Code Division Multiple Access (CDMA), Single Channel Per 

Carrier (SCPC), Time Division Multiple Access (TDMA), and 

Demand Assigned Multiple Access (DAMA). Configurations 

can be either star or mesh and shared hubs. These different 

topologies and access methods are used to distribute 

information throughout the network. To satisfy user’s need for 

higher speeds, access methods are combined to optimize 

bandwidth. 

There is an inherent 0.25-second one-way (one uplink and one 

downlink) delay in VSAT networks due to the distance of 

Geostationary Earth Orbit (GEO) communications satellites 

from the earth. Older applications could not manage these 

delays, and would time-out or crashed. VSAT software is now 

much smarter and helps to overcome the effects of the 

inherent delay of GEO satellite transmission. This software is 

capably of spoofing applications locally and only transmits 

the necessary information over the satellite. Future VSATs 

will be smaller, cheaper, more powerful, and smarter. These 

VSATs will be designed to be “plug and play” with the 

communications network of any organization. 

 

 

Figure 4: VSAT network star topology 

 

Baycom Sdn. Bhd is the VSAT services provider at Amcorp 

Perting hydro station, Bentong, Pahang. Baycom is 

incorporated in Malaysia in 2000 and as a satellite company 

provide VSAT solutions and services offering a high quality 

Service Level Agreement (SLA). Baycom is a managed 

network service company licensed to operate by the 

Malaysian Communication and Multimedia Commission 

(MCMC). It is a MSC status company holding the Network 

Service Provider (NSP), Network Facility Provider (NFP) and 

Application Service Provider (ASP) licenses. Baycom also 

provide Microwave technologies to bridge client needs in 

broadband and connectivity solutions. Baycom a service 

provider to other Telcos in Malaysia has setup Microwave 

Point to Multi Point (PMP) hubs for providing WIFI and 

Small Cell solutions for providing carrier grade satellite 

connections and backhaul services. 
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Baycom has its VSAT Network Operations Center (NOC) in 

Cyberjaya. The headquarters is in Damansara Perdana in 

Selangor, Malaysia. They have 14 service centers in the 

country and support any site nationwide covering peninsular 

Malaysia, Sabah and Sarawak including all outlying islands 

24 hours, 7 days a week throughout the year. 

 

Research on LabVIEW Application Tool 

A standard data acquisition and instrument control software, 

LabVIEW is an integrated environment concerning graphical 

software development which is most widely used and has the 

strongest function nowadays [10]. With the application of 

graphical programming mode based on flow chart, LabVIEW 

is a software development environment with a complete 

function as well as a programming language with a powerful 

function [11-12]. The objective of using LabVIEW is to store 

measured values into database according to interval setting 

storage and to analyze historical data into mean, standard 

deviation, skewness and kurtosis. 

LabVIEW development environment has been employed with 

National Instruments (NI) devices to build an application for 

monitoring, data logging and controlling of small hydro power 

plant in Slovenia ranging 25 kW to 100 kW. This project was 

done by Luka Selak et al. [13] from university of Ljubljana, 

Slovenia and developed Mobile Monitoring and Control for 

Small Hydro Power Plant (MOSPP). Wang Shenghui et al. 

[14] presented LabVIEW development for factory power 

quality composed by some functional modules such as data 

acquisition, data processing, data storage and data report. 

 

METHODOLOGY 

This chapter explains the method that has been carried out 

during the research. The detail on project planning to 

complete the research on time and method to achieved 

research objective. This project can be divided into two 

sections that are hardware Installation and software 

development. 

Hardware section involve on design the system, fabricate the 

control panel, wiring electrical and electronic module system, 

install VSAT module and integrate sensors, DT80M data 

logger with VSAT. 

Software section involve on developing LabVIEW application 

to determine four parameters from actual data collected within 

certain period. These four parameters were used for analysis 

purposes. 

The first step of commencing a research project is to plan with 

a simple flowchart project methodology. 

 

 

Figure 5: Methodology flowchart 

 

System Architecture 

Figure 6 below shows the overall systems of wireless data 

logger for statistical performance analysis of remote power 

generation system. Currently, the system is installed at intake 

station because all data sensors are collected from that 

location. There is no power supply, RF is costly to implement 

and no GSM coverage. Therefore, the only solution is to rent 

satellite communication system from Baycom company and 

install 500W PV panel to support power to all electronic 

devices at intake station.   

 

Figure 6: System Architecture 

 

The system can be divided into two stages. First stage is to 

collect data from sensors and save into data logger brand 

Datataker DT80M. Data is triggered every 10 minutes by the 

data logger and send by satellite to Baycom server every 12 

hours. Webpage will show real time data graph, gauge graphic 

and value. History data can be collected on the same dEX web 

page. However, the web page can be log or access only one 

person each time at anywhere as long as there are internet 

services. A password menu is provided to control this issue. 

Next stage is to collect data from webpage and process data 
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using LabVIEW application tool to get four parameters of 

mean, standard deviation, skewness and kurtosis. Then, 

analyse the parameters into plotting graph probability density 

function (pdf) and cumulative density function. 

 

Hardware Installation 

First step is to design electrical schematic diagram for data 

logging control panel before continue to purchase the 

components needed in the project. 

 

Figure 7: Schematic diagram for datalogging control panel 

 

Second step is to fabricate the Indoor control panel which 

consist of enclosure, Datataker DT80M, ethernet switch, relay 

with manual overwrite, surge protector, energy meter, fan, 

VSAT modem power supply and Datataker power supply.  

 

Figure 8: Installation hardware for datalogging control panel 

 

Third step is to install outdoor equipment of VSAT system, 

PV panel system and sensors for flowrate, rain gauge, 

pyranometer, thermocouple k type, humidity, voltage and 

current. 

 

Table 1: Hardware installation 

Components Description Hardware 

Control Panel Main control-

ler managing 

the whole sys-

tem 

 

PV Panel System 

1 PV panel 130 

Watts 

Main power 

supply at In-

take Station 

which provide 

500Watts and 

240VAC. 

Wiring PV 

Panel with 2 

Strings Series 

and Parallels. 

 

Satellite Dish Bandwidth 2.4 

Ghz rental 

from Baycom 

Company 

 

Solar Charger 

Controller and 

Inverter 

MPPT 30A 

24VDC Input 

and Pure Sine 

Wave Power 

Inverter 

24VDC to 

240VAC 
 

12VDC Battery 

PV panel System 

24VDC and 

100AH Wiring 

Connection is 

in 2 series and 

3 parallels 
 

Main Distribu-

tion Box Power 

Supply for In-

coming DC PV 

Panel and Out-

going AC 

Distribution 

Box is place in 

the Intake 

Room Station 

 

ISCO Flowmeter 

Sensor 
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Pyranometer, 

Rain Gauge, 

Humidity and 

Temperature 

Ambience Sen-

sor 

Integrate with 

Datataker 

DT80M 

 

Thermocouple K 

Type 

Measure tem-

perature PV 

panel 

 

 

Software Development 

Determining higher order moments such as skewness and 

kurtosis, lower order moments such as mean and standard 

deviation are difficult and obtain by calculation only. 

Applying moment values to create performance modelling of 

various distributions will give enough information to analyse 

historical data.  

Conventional modelling techniques are largely relies on the 

mean-variance analysis but it has been well suggested by 

numbers of research that the observed performance 

distributions are not always fully captured by the first two 

moments of the distribution [15]. The motivation for 

determining skewness and kurtosis, especially in remote 

power generation system has followed from attempts to 

understand the system performance based on various 

statistical moments, Cheng et al. [16], among others, have 

proposed that performance of a wind turbine is related to 

dynamic changes of skewness and kurtosis coefficients of the 

turbine’s output parameters distribution. The evidence for 

various relationships between statistical higher moments of 

observed parameter distribution and the system performance 

has consequently stimulated a line of research attempting to 

incorporate skewness and kurtosis in the weather system 

reliability evaluation [17]. Handling variety shapes of random 

samples, it has become interesting to propose frameworks that 

are flexible enough to accommodate distributions with broad 

range of properties. This section is aimed to provide further 

insight into the preparation of providing database and 

LabVIEW application to processed data of mean, standard 

deviation, skewness and kurtosis for performance reliability 

evaluation based on distribution selected.   

 

Realization of LabVIEW Data Processing and Display 

A standard data acquisition and instrument control software, 

LabVIEW is an integrated environment concerning graphical 

software development which is most widely used and has the 

strongest function nowadays [18]. With the application of 

graphical programming mode based on flow chart, LabVIEW 

is a software development environment with a complete 

function as well as a programming language with a powerful 

function [19-20]. The objective of using LabVIEW is to store 

measured values into database according to interval setting 

storage and to analyse historical data into mean, standard 

deviation, skewness and kurtosis. 

In order to be able to read the data collected by the Datataker 

DT80M and to calculate mean, standard deviation, skewness 

and kurtosis on the same interface, the following VI has been 

created. 

 

 

Figure 9: Program VI for collect and analyse data 

 

This LabVIEW application provides variety statistical 

calculation and extreme value by opening the dialog box. 

 

 

Figure 10: Various function inside dialog box 

 

Figure 15 is in LabVIEW application with historical data 

panel such as date in first column, Time Zone in second 

column, total power in third column and power generator 1 in 

fourth columns. There are also graph panel and four 

parameters value column.  
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Figure 11: Complete front panel view 

 

Realization of dEX Webpage Datataker 

The DT80M is configured directly in web browser using data 

Taker’s dEX graphical interface. It can be accessed or 

configure locally or remotely, anywhere that a TCP/IP is 

available including worldwide over the internet. 

 

 

Figure 12: dEX webpage graphical monitoring interface 

 

DT80M is configured directly in web browser using 

Datataker’s dEX graphical interface. dEX shows wiring 

diagram and allow configuration as desired purposely for 

system project suit for novice or advance user. 

 

Figure 13: Configure schedule and job 

 

Configure the power for Datataker because to minimize the 

power usage at Intake station. Power consumption must be 

reduced to support power supply for other devices. 

 

 

Figure 14: Setup schedule of power 

 

Configure Datataker with satellite modem is the most 

important part that need to be taken care. Check this part 

when troubleshooting on communication failure. 
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Figure 15: Configure modem communication 

 

RESULT AND DISCUSSION 

The result will be presented in this chapter. These results are 

such as result of installation infrastructure for satellite, result 

of LabVIEW application and result of data analysis.  

 

Installation Satellite 

The satellite system and data logger has been tested and 

commissioned. The installation has taken for nearly a month 

to be completed due to duration procurement process and 

power supply problem that has been detected before the 

installation of satellite system. 

 

Figure 16: Satellite dish, indoor and outdoor component 

 

Figure 17: Signage display on research project under SGPIM 

grant 

 

Figure 18: Control panel with energy meter 

 

LabVIEW Application 

Figure 19 and Figure 20 were shown for comparison. The 

graph between LabVIEW application and Excel are same in 

plotting data power generator 1(KW). This was a 2012 data of 

power generator taken from Amcorp Perting Small Hydro 

station. 

 

 

Figure 19: Power (KW)_generator1 graph shown on 

LabVIEW 
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Figure 20: Power (KW)_generator1 graph shown on Excel 

 

A pool of raw data in csv file format was analysed. Result of 

mean, standard deviation, skewness and kurtosis derived from 

LabVIEW application. The results were compared with Excel 

calculation which is exactly the same values. 

 

Figure 21: LabVIEW values derive from Power 

(KW)_generator1 

Table 2: Excel values derive from Power (KW)_generator1 

data 

Mean 1929.239 

St deviation 455.357 

Kurtosis 10.35747 

Skewness -3.19209 

 

CONCLUSION 

The proposed application wireless datalogger via satellite 

communication of small hydro remote power generation 

system is based on commercial datalogger DT80M for 

processing, displaying, storing and monitoring captured data. 

Datalogger with PV panel system prove to be reliable and 

independent from grid power source. A prototype of remote 

monitoring system will be implemented in Amcorp Perting 

Small Hydro station. Logging data from Amcorp Intake 

station and supervise data from UniKL MFI database is 

estimated for 6 months. Result of process data of third and 

forth moments will be used for statistic performance analysis. 

It helps for monitoring medium, small or mini hydro station at 

remote or isolated places. 

The proposed LabVIEW application shows value of four 

moments achieved by using historical data of power 

generation. The four moments has a fairly nice logical value 

of mean, standard deviation, skewness and kurtosis for 

monitoring. 

These both hardware satellite system and LabVIEW 

application tool development will assist researchers to 

manipulate random data from hydro station for a certain 

period and perform analysis concerning ecological climates.  
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