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Household electrical installations over time experience change both 
in quality and quantity. The declining quality of electrical installations 
and changes in the number of load points greatly affect the feasibility 
of electrical installations and the safety of the users. This research 
was conducted to know the percentage level of feasibility of 
household electrical installations and the factors that cause the 
infeasibility of household electrical installations. This research is a 
qualitative research study using a descriptive approach which was 
carried out in Klambir V Village, Hamparan Perak District, Deli 
Serdang Regency. The objects studied were 20 houses with the 
sampling technique used in this study used a random sampling 
technique. The instruments used were observation, interviews, and 
documentation. The data obtained from this study is the Percentage 
Level of household electrical installations in Klambir V Village, 
Hamparan Peraak District, Deli Serdang RegencyGround resistance 
value is still quite large and categorized as "not feasible" for a 
grounding system used by a building. soil content or soil resistance is 
still 7.91 ohms and the electrode rod uses 1 rod. 
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1. INTRODUCTION 

As time has progressed and the community's need for electricity has increased, the electrical 
installations in customers' homes have also experienced changes both in quality and in quantity. 
Namely, the decreasing quality of the electrical installation, and the change in the quantity of the load 
point, the result of changes in both greatly affect the feasibility of the installation and the safety of the 
user(Ali, 2013), (Hidayat & Harlanu, 2015), (Alfith, 2013),(Imran et al., 2021), (Indra & Ikhsan, 2011), 
(Aryamantara et al., 2018),(Samin, 2019), (Sujito, 2009),(Sony, 2016). It can be estimated that in 
general customers are not experts in the electricity sector. As a result of improper installation can 
cause electrical accidents in his own garden by changes in load (Wibowo, 2011),(Budi Santoso, 
2016),(Syah, 2021), (Saul B.P., 2021),(Tukiman, Khairul Handono, 2017),(Herdianto, 2020), 
(Wicaksono, 2016). Based on the Regulation of the Minister of Energy and Mineral Resources 
number: 0045 of 2005 article 15 paragraph 3, "Installations for the utilization of high-voltage, medium-
voltage and low-voltage consumer electricity need to be retested eligibility once every 15 years” 
(Instalasi Ketenagalistrikan, 2006).  The feasibility of household electrical installations is guided by 
PUIL 2011 regarding the safety and installation of low voltage electrical installations for households 
and applicable laws and regulations, namely Law Number 30 of 2009 concerning Electricity, along 
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with its Implementing Regulations. Most of the land in Klambir V Village is a plantation area and the 
profession of the people of Klambir V Village, Hamparan Perak District, Deli Serdang Regency is 
farmers, it is not uncommon for some people to irrigate their plantation areas by using electricity to 
protect their plantations from attacks by wild pigs and other pests. The use of this electric current is 
also very dangerous for garden owners and residents around it. The proof is that there are several 
cases of garden owners being electrocuted by the electricity they installed themselves. In Nopember 
2018, a farmer was stung (Apriyono, 2018). Based on what has been explained above, the authors 
are interested in conducting research with the title "Feasibility Analysis of Household Electrical 
Installations in Klambir V Village, Hamparan Perak District, Deli Serdang Regency". 
 
2. RESEARCH METHOD  

In this stage the research team made preparations in the form of theoretical studies related to 
the research being carried out, discussions, sharing knowledge and searching for literature were 
activities at this stage. Then analyzing, electrical hazards and how to protect them, how to read 
installation drawings in residential homes, measure voltage and the theory of installing lighting 
electrical installations using various kinds of switches and sockets in accordance with the standards 
and provisions in the General Electrical Installation Requirements (PUIL) then carrying out tests and 
measurements then taking data from the results of the tests carried out (Persyaratan Umum Instalasi 
Listrik 2000, 2000), (Pardi, 2022). Comparing measurement results with PUIL standards and 
analyzing the data obtained and discuss it, If the measurement results are appropriate, stop the 
measurement or the measurement is complete. If the measurement results are not in accordance 
with the standard, make repairs and re-measure the resistance. Steps for completion store work 
equipment and measuring tools in their place Pay attention to whether there are objects or tools left 
at the location check the ground wire bolts check the ground wire bolts and the feasibility of the wire 
in carrying the fault current to ground (Anggito & Setiawan, 2018). 
 
3. RESULTS AND DISCUSSIONS  

Based on the CRC Table (Current Carrying Capability) in PUIL 2000, for cables of the NYA, 
NYM and NYY types are as follows Cable cross-sectional area 2.5 mm2 = 25 A and Cable cross-
sectional area 4 mm2 = 34 A. If as a protection against touch voltage, the maximum grounding 
resistance is 5 Ohms. If to minimize the risk due to lightning strikes: < 1 Ohm (same as the 
specifications for grounding lightning rods). Grounding Resistance is the value of a Grounding 
Resistance that we plug into the earth. If the soil is porous and loose, as in locations where the water 
is salty or brackish, by plugging a pipe 1 m deep, you can get a 5 Ohm Grounding Resistance in the 
dry season and 1 Ohm in the rainy season. If the soil is sandy) or non-porous clay (or from rock (), 
then to get a 5 Ohm Grounding Resistance requires 5 grounding points with a depth of 5 meters 
each and a minimum distance of 10 meters between points. The iron that is in the concrete column, 
at the bottom always touches the ground, so that the grounding resistance ranges from < 1 Ohm and 
a maximum of 5 Ohms, depending on the depth of the foundation, the number of columns and the 
type of soil. In every house, the concrete column will be slightly open at the top of the ceiling so that 
the concrete is visible. So, we can use the concrete iron for grounding. To be safe, the neutral wire 
is combined with the Grounding. In the PLN Installation, this Neutral cable is already grounded. But 
to increase security against touch voltage (meaning if there is an electrical equipment whose 
insulation is leaking and touched by hands), we ground the Neutral cable again. Safe Touch Voltage 
< 50 Volt Table 2 Resistance based on soil type depending on the depth of the foundation, the 
number of columns and the type of soil. In every house, the concrete column will be slightly open at 
the top of the ceiling so that the concrete is visible. So, we can use the concrete iron for grounding.  

To be safe, the neutral wire is combined with the Grounding. In the PLN Installation, this 
Neutral cable is already grounded. But to increase security against touch voltage (meaning if there 
is an electrical equipment whose insulation is leaking and touched by hands), we ground the Neutral 
cable again. Safe Touch Voltage < 50 Volt Table 2 Resistance based on soil type depending on the 
depth of the foundation, the number of columns and the type of soil. In every house, the concrete 
column will be slightly open at the top of the ceiling so that the concrete is visible. So, we can use 
the concrete iron for grounding. To be safe, the neutral wire is combined with the Grounding. In the 
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PLN Installation, this Neutral cable is already grounded. But to increase security against touch 
voltage (meaning if there is an electrical equipment whose insulation is leaking and touched by 
hands), we ground the Neutral cable again. Safe Touch Voltage < 50 Volt Table 2 Resistance based 
on soil type neutral wire combined with Grounding. In the PLN Installation, this Neutral cable is 
already grounded. But to increase security against touch voltage (meaning if there is an electrical 
equipment whose insulation is leaking and touched by hands), we ground the Neutral cable again. 
Safe Touch Voltage < 50 Volt Table 1 Resistance based on soil type neutral wire combined with 
grounding. In the PLN Installation, this Neutral cable is already grounded. But to increase security 
against touch voltage (meaning if there is an electrical equipment whose insulation is leaking and 
touched by hands), we ground the Neutral cable again. Safe Touch Voltage < 50 Volt  table 1 
resistance based on soil type. 

 
Table 1. Resistance based on soil type 

No Type of  soil 
Soil type 

resistance 
(ohm meter) 

1 Soil 
containing 
salt water 

5 - 6 

2 Swamp 30 
3 
4 
5 
6 
 

7 

Clay 
Wet Sand 

Wet pebbles 
Sand stones 

and dry 
pebbles 

rock 

100 
200 
500 

1000 
 

     3000 

 
The following is an analysis of the data using manual summation by knowing the grounding 

character: 
 

R  =  
𝜌

𝜋𝐿
( 𝐼𝑛

4L

𝑑
) − 1 

 

R  =
100

2𝑥3,14𝑥15
 ( 𝐼𝑛

4𝑥 15

0,015875
) − 1 

 

 R =
100

94,2
 (𝐼𝑛

60

0,015875
) − 1 

 
R = 1.0615 x 7.2372 
 
R = 7.6822 Ω 
 

The resistance value in this residence is still quite high because the electrode used is only 
one rod with a depth of 15 meters. According to the researchers, if a house uses more than 2 
electrodes, the previously high soil resistance value can be obtained with smaller results 
We can see in the following 2 calculations: 
 

1

𝑅𝑡𝑜𝑡𝑎𝑙
=

1

𝑅1
+

1

𝑅2
= 

1

𝑅𝑡𝑜𝑡𝑎𝑙
=

1

0,9Ω
+

1

0,9Ω
 

1

𝑅𝑡𝑜𝑡𝑎𝑙
=

2

0,9Ω
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𝑅𝑡𝑜𝑡𝑎𝑙 =
0,9Ω

2
 

 
Rtotal = 0.45Ω 
 

So from the following results using 2 electrodes in 1 cubicel, the results obtained by manual 
calculation are 0.45Ω. 
 
4. CONCLUSION  

(a). Provide Earth resistance values from measurements using the Earth Tester atKlambir V Village, 
Hamparan Perak District, Deli Serdang Regency,is still quite large and categorized as "not feasible" 
for a grounding system used by a building, (b). soil content or soil resistance also greatly affects, if 
the lower the soil resistance, the greater the soil's ability to absorb electric current connected to a 
grounded device or object, (c). According to PUIL 2000 provisions, a good earthing system produces 
a soil resistance value below 5 Ω in the main connecting substation building with 8 20kV cubicles to 
obtain results of more than 5 Ω. What is measured directly obtains a value of 0.9 Ω and if you know 
the specifications of the electrode also do not meet the standard which obtains a value of 7.6822 Ω, 
this value is not in accordance with the provisions stipulated in PUIL 2000 for a grounding system. 
Our advice is to choose to use a parallel grounding rod or multi grounding system to lower the 
resistance. use a parallel grounding rod or multi grounding system to lower the resistance. 
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