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ABSTRACT
Keywords Determination of the generator neutral grounding system through a distribution
Generator transformer can be done through manual calculations. Many parameters are considered
Transformator in the calculation to obtain the appropriate result there is the possibility of repeated
distribusi calculations. This is very difficult and causes a large difference in the calculation
Labview results. Therefore, a computer-based computing system is needed to overcome these

problems. Several papers have developed the calculation of the required generator
neutral grounding quantity which considers the voltage level, short circuit fault current,
and protection system against ground faults. This paper makes modeling in designing a
neutral ground generator using the LabView Graphical User Interface (GUI)
application. The goal is to make it easier, faster, and more accurate. As the
implementation of the modeling used data from std C62.92.2TM-2017.

1. Introduction

The grounding system is divided into two categories, namely neutral grounding of the power
system and equipment grounding [1], [2]. Generators need a grounding system that not only aims to
protect the body of the equipment or installation that is protected through a grounded conductor but
also must pay attention to the danger of ground fault currents that can harm and damage the
equipment. The available generator capacities are different, so an appropriate and standardized
medium or grounding method is needed to overcome the occurrence of excessive ground fault
currents. Types of generator neutral grounding methods include direct and effective grounding,
grounding through resistance, grounding through reactors, and grounding through distribution
transformers [3].

The generator neutral grounding system through the distribution transformer is where the
transformer primary is connected to the generator secondary, and the transformer secondary is
connected to a resistor [4], [5]. The secondary resistor is usually selected for a single-phase to
ground fault at the generator terminals, the resistor dissipating power equal to or greater than the
reactive volt-amperes voltage in the zero-order capacitance of the transformer winding connected to
the generator terminals. The goal is that if there is a disturbance at the secondary end of the
transformer, the disturbance will be eliminated through high resistance grounding which is
connected through the transformer secondary. The generator neutral grounding system through a
distribution transformer uses a high resistance ground (High Resistance Grounding) [6], [7] to limit
the single-phase fault current to ground with a maximum fault current limit of 3-25 amperes [8], [9].

2. Method

Grounding using a distribution transformer with a primary voltage value equal to or greater than
the line to neutral voltage value from a generator with a secondary voltage rating of 120 V or 240 V.
The distribution transformer must have sufficient overvoltage so that no phase to ground fault
occurs with the engine is operated at an initial voltage of 105% [10].
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Fig 1. Grounding With Distribution Transformer

This research was conducted by making computer-based application programming. This
application is used for instrument design and simulation of equipment grounding systems on
generators. The design of this application can process data from the type of grounding method
through the impedance used. Applications that have been designed are analyzed and validated to
ensure the accuracy of the design results. The comparisons used are from literature studies [11] and
IEEE standards in 2017 [10].
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Fig 2. a) Research Flow Chart, b) Flowchart Of Application Design And Manufacture

The design and application stages identify all generator neutral grounding data, the value of the
resistance, the type of grounding method to be used, the limitations and characteristics of the
grounding method, as well as other necessary settings. Application designs in the form of panels are
then grouped according to their functions and sub-VIs. Implements all equations into the LabView
GUI programming block.

3. Results and Discussion

The result of the application design that is made is called the generator neutral grounding
application (APNG 1.0). This generator neutral grounding application (APNG 1.0) can run
independently on the Windows Main screen which does not depend on the LabView software [12],
[13]

Generator neutral grounding type (JPNG) for the type of grounding through distribution
transformers uses many parameters, namely the power rating and voltage rating of the distribution
transformer, the transformer reactance capacitance value, the value of the neutral resistor, the
resistance value on the secondary side of the transformer, the current on the secondary side of the
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transformer, large transformer rating in KVVA, the duration of the disturbance in KVA, the value of
the current addition system and the current on the primary side of the transformer. The results of the
implementation of the calculation of grounding parameters through a distribution transformer are
displayed in the form of a front panel, which can be seen in Fig. 3.

Fig 3. Grounding Type Section Panel Through Distribution Transformer

The results of data validation through the generator neutral grounding application (APNG 1.0)
for the type of grounding through distribution transformers are displayed in the form of panels, the
results of data validation can be seen in Fig. 4.
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Fig 4. Grounding Type Section Panel Through Distribution Transformer

The results of the calculation of the type of generator neutral grounding through a distribution
transformer using the generator neutral grounding application (APNG 1.0) are compared with the
results of calculations in the literature [11], the level of difference in value is 0.698 and the
difference in numbers is 0.004 % can be seen in Table 1.
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Table 1. Comparison of the results of the calculation of the type of grounding through a distribution
transformer using a generator neutral grounding application (APNG 1.0) with literature
calculations [4].

Grounding Through

No. Description Distribution Transformer Difference
Literature [10] APNG 1.0 value %
1  Impedance reactance (Uf) 0,634 0,634 0 0
2 Capacitive reactance (QQ) 4186 4186 0 0
3 Reactance capacitive current (A) 1,58 1,58 0 0
4 Total reactance capacitive current (A) 4,74 4,76 4,2 0,42
5  Neutral resistor (Q) 1395 1395 0 0
6  Transformer secondary resistance (Q2) 2232 2232 0 0
7  Transformer secondary current (A) 0,357 0,038 -0,31 -0,89
8  Transformer primary current (A) 1,417 1,551 0,09 0,063
9  Transformer turn ratio 0,025 0,025 0 0
10  Current adding system (KVA) 0,197 0,190 -0,007  -0,035
11  Transformer capacity (KVA) 54,51 54,78 4,9 0,49
12 Fault current to ground (A) 1,563 1,563 0 0

The results of the calculation of the type of generator neutral grounding through distribution
transformers using data assumptions from the 2017 IEEE standard by performing calculations using
the generator neutral grounding application (APNG 1.0). The 2017 IEEE standard data is used to re-
assure the accuracy of the application, whereas the APNG 1.0 application is designed to be used on
various data assumptions.

4. Conclusion

The computer-based computing system used to design generator neutral grounding is compared
with the literature [11] with the name Generator Neutral Grounding Application (APNG) 1.0. The
difference in the calculation results of the generator neutral grounding-type on the grounding-type
through a distribution transformer is 0.004% with assumptions from the literature [11] and the
difference in the calculation results using the 2017 IEEE standard data assumption is -0.00417%.
The generator neutral grounding application (APNG 1.0) can save costs by not doing direct testing,
whereby entering parameter values and constants, in determining the type of grounding method
several things must be considered before the type of grounding method is chosen, including the
magnitude of the fault current to the ground.

References
[1] H. Ungrad, W. Winkler, and A. Wiszniewski, Protection techniques in electrical energy
systems. CRC Press, 2020.

[2] P. Darminto, “Analisis Pengukuran Tahanan Kontak dan Tahanan Pertanahan Pada Pemutus
Tenaga,” Jurnal Teknik Mesin, Industri, Elektro dan Informatika, vol. 1, no. 2, pp. 15-22,
2022.

[3] P. Darminto, “Analisis Pengukuran Tahanan Kontak dan Tahanan Pertanahan Pada Pemutus
Tenaga,” Jurnal Teknik Mesin, Industri, Elektro dan Informatika, vol. 1, no. 2, pp. 15-22,
2022.

[4] D.F. Friedemann, D. Motter, and R. A. Oliveira, “Stator-ground fault location method based
on third-harmonic measures in high-impedance grounded generators,” IEEE Transactions on
Power Delivery, vol. 36, no. 2, pp. 794-802, 2020.

[5] M. Yousaf, A. Jalilian, K. M. Muttaqi, and D. Sutanto, “An adaptive grounding scheme for
synchronous-based DG to prevent the generator damage and protection malfunctioning

24| Page

wowsr  Nttp://jurnal.unmer.ac.id/index.php/jeemecs ieemecs@unmer.ac.id
kil



http://jurnal.unmer.ac.id/index.php/jeemecs
mailto:jeemecs@unmer.ac.id

JEEMECS (Journal of Electrical Engineering, Mechatronic and Computer Science ISSN 2614-4859
Vol. 6, No. 1, February 2023, pp. XX-xx d

|
during ground faults under different operating modes,” IEEE Trans Ind Appl, vol. 57, no. 3,

pp. 2307-2316, 2021.

[6] X.Wang et al., “Location of single phase to ground faults in distribution networks based on
synchronous transients energy analysis,” IEEE Trans Smart Grid, vol. 11, no. 1, pp. 774—
785, 20109.

[7]1 G. Sulligoi, D. Bosich, A. Vicenzutti, and Y. Khersonsky, “Design of zonal electrical
distribution systems for ships and oil platforms: Control systems and protections,” IEEE
Trans Ind Appl, vol. 56, no. 5, pp. 5656-5669, 2020.

[8] S. Hardi, A. Nasution, and F. Purnamasari, “Modeling of substation grounding grid design
using lab view graphical user interface,” in 2019 3rd International Conference on Electrical,
Telecommunication and Computer Engineering (ELTICOM), 2019, pp. 149-154.

[9] K. E. Okedu and H. Barghash, “Enhancing the transient state performance of permanent
magnet synchronous generator based variable speed wind turbines using power converters
excitation parameters,” Front Energy Res, vol. 9, p. 655051, 2021.

[10] Institute of Electrical and Electronics Engineers, “IEEE Guide for the Application of Neutral
Grounding in Electrical Utility Systems—Part 1. Introduction,” Surge Protective
Devices/High Voltage of the IEEE Power and Energy Society. IEEE New York, NY, USA,
pp. 1-37, 2017.

[11] C. B. Cooper, “Electrical Systems Analysis and Design for Industrial Plants,” in IEE
Proceedings B-Electric Power Applications, 1981, vol. 3, no. 128, p. 175.

[12] M. L. Reddy, V. Indragandhi, B. Kushal, and R. Rajasingh, “Integration of MATLAB and
LabVIEW for Motor Control Test Bench with Power Analysis,” in 2019 Innovations in
Power and Advanced Computing Technologies (i-PACT), 2019, vol. 1, pp. 1-6.

[13] R. Jennings and F. de La Cueva, LabVIEW graphical programming. McGraw-Hill Education,
2020.

25| Page

wowsr  Nttp://jurnal.unmer.ac.id/index.php/jeemecs ieemecs@unmer.ac.id
“


http://jurnal.unmer.ac.id/index.php/jeemecs
mailto:jeemecs@unmer.ac.id

JEEMECS (Journal of Electrical Engineering, Mechatronic and Computer Science ISSN 2614-4859
Vol. 6, No. 1, February 2023, pp. Xx-xx d
|

26| Page

(woewss  http://jurnal.unmer.ac.id/index.php/jeemecs ieemecs@unmer.ac.id
“


http://jurnal.unmer.ac.id/index.php/jeemecs
mailto:jeemecs@unmer.ac.id

