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An installation drawing is an image that plays a very vital and
decisive role in an electrical installation design, because only with
the help of a drawing an electrical installation project can be carried
out. So to increase students' knowledge and skills about electrical
systems, it is necessary to develop an electric power system
installation kit. Electric power system installation kits are a device in
the form of an electric circuit that produces an electric current, it can
be a lamp or a source of electrical energy from generators and
electric machines. The purpose of this research is to design drawings
and fabrications of tables and sketches of panel kits for 1 ɸ and 3
electric power system installation kits that can be used as physics
practicum equipment and electrical machine installations at the
Power Electronics Laboratory of the Mechanical Engineering Study
Program of the South Aceh Polytechnic. The method used in the
design of the electric power system installation kit is to collect
design and fabrication data in accordance with the literature study on
electricity based on the requirements and regulations of PUIL 2000,
measure and calculate dimensions of the seat table and sketch
diagram of electrical installation kits, do a drawing design as well as
table fabrication and installation panel kits diagrams, determining the
specifications of the tools and materials for the electric power system
installation panel kits. From the results of the drawing and
fabrication design, the dimensions for the installation kits table have
a length of 1.50 m, a width of 1.30 m and a height of 0.90 m so that
the volume of the table is 175.5 m3, and for the dimensions of the
panel kits for the electric power system installation kits has a length
of 1.40 m and a width. 1.20 m.
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Introduction
Electrical installation engineering drawings function as written language in the form of drawings
between the planner and the implementer, as a consequence both parties must truly understand in the
sense that they must be able to create, read and correct drawings. Electrical installation engineering
drawings also contain elements of art, but must also pay attention to certain rules, such as in
Indonesia in the world of electrical engineering, the existing rules are PUIL (General Requirements
for Electrical Installation). Apart from mastering the requirements, designing, manufacturing and
having knowledge of installation equipment, what an electrician should not be left with is the ability
to read installation drawings. Installation drawings play a very vital and decisive role in an electrical
installation design, because only with the help of drawings, an electrical installation project can be
implemented [1]. Electric power system installation kits are a device in the form of an electric circuit
that produces an electric current, it can be a lamp or a source of electrical energy from generators
and electric machines. Electrical installation consists of a switch, socket and lamp simply, the switch
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input is a phase source then the output goes to the load where the load is a lamp, and there must be a
neutral wire in the light, so that the lamp will turn on when the switch is "ON" right [2]. So in the
implementation of this research, the researcher specializes in the design and fabrication of the
installation table and the 1 ɸ and 3 ɸ electric power system installation kit panel, so as to produce a
drawing design and practical kit kits that are suitable for students' practicum on electrical circuits
and installations.
II.

Literature Review

A. Electric Power Installation System (STL)

Electric Power Installation is the installation of electrical equipment components from
generation to consumer to serve the change of electrical energy into mechanical power [3].

Figure 1. Electric Power System Installation Classification

The electrical energy used must of course be efficient, effective, of good quality and reliable.
This means that the generation and distribution of energy must be carried out economically and
rationally. To achieve this goal, it turns out that in its operation there are many obstacles that must
be faced, this is due to the occurrence of events in the electric power system (TL) which are
random. While the operating conditions can change, if there is a change in load and the discharge
of network equipment on the system randomly. This of course will cause operating deviation. For
this reason, it is necessary to carry out thorough surgical preparation so that the deviation is
relatively small.

B. Power System Electrical Installation Requirements

The terms of the power system electrical installation can be divided into 3 (three) types, as
follows [4]:.
1. Economical Requirements
Electrical installations must be made in such a way that the price of the entire installation, the
installation costs, and the maintenance costs are as cheap as possible. The power losses must
be as small as possible, the maximum voltage loss is 5% of the source voltage.
2. Security and Safety Requirements
Electrical installations must be made in such a way that the possibility of an accident is very
small. Safe in this case means not endangering the safety of human life, ensuring the
equipment and objects around it from damage due to disturbances such as: short circuit
failure, overload disturbance, over voltage interference.
3. Reliability Requirements
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The reliability requirement is that the continuity of providing / flowing electric current to the
load / consumers of electricity users must be properly guaranteed. So the power installation
must be planned in such a way that the possibility of stopping the flow of electricity is very
small.
C. Design / Design of Electrical Installation Sketch Drawings

In carrying out the design / design of an electrical installation sketch, the first step is to know
the electrical drawing symbols for a single line diagram as in Figure 2.

Figure 2. Single Line Electrical Diagram Symbol

Caption figure:
1. NO dan NC Utama 10. CT Current Transformer 19. Reactive Power meter
11. Power Transformer
20. Magnetic Contactor
2. No Fuse Breaker
3. Air Circuit Breaker 12. AC Generator
13. Electric Motor
4. Fuse
14. Frequency meter
5. Resistance
15. WATT meter
6. Rectifier
16. Ampere meter
7. Thyrifier
17. Volt Meter
8. Shunt Capasitor
18. Zero-Phase Sequense
9. Reactor
There are several types of drawings that must be done in the design stage of a standard lighting
and power electrical installation project according to PUIL 2000. The electrical installation design
stage is as follows [5] :
1. Picture of the situation
2. Installation drawing
3. Draw a single line diagram
4. Detailed images.
D. Manufacturing Process In Fabricating A Product

The selection of a machine or manufacturing process to produce a product is knowledge of the
manufacturing process method. The factors considered in selecting a manufacturing process
include the following numbers [6]:
1. Products
2. The final quality of the product
3. Limitations of existing equipment.
A product can be made through a variety of methods, but economically there is usually one
route chosen. The manufacturing process is a process of making workpieces from raw materials to
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finished or semi-finished goods with no additional processing. A product can be made in various
ways, where the choice of method of manufacture depends on :
1. The number of products made will affect the selection of the manufacturing process before
production runs. This is related to economic considerations.
2. Product quality is determined by the function of these components. The quality of the
product to be made must consider the capabilities of the available production.
3. Owned production facilities that can be used as a consideration in terms of quality and
quantity of production to be made.
4. Uniformity (standardization), especially for products that are components or common
elements of a machine, which must have interchangeable properties. The uniformity
referred to includes geometric shapes and physical conditions. Basically, the workpiece
manufacturing process, especially those made from metal, can be grouped into:
a. Measurement Process
b. Forming process
c. Cutting process
d. Connection process
The materials used in the installation include conductors / cables, switches, fittings, sockets,
electric pipes, pipe clamps, junction boxes, miniature circuit breakers (MCB), pushbutton [6].
E. Equations for calculating the dimensions of an electrical installation table and panel kits

In simple terms, volume or content can be interpreted as "the number or size of objects
contained in a certain space". It should also be noted that the unit of measure volume or content is
cubic (cubic), for example cubic meters (m3) [6].
1. The first dimension represents the length, denoted by a lowercase p.
2. The second dimension represents the width, denoted by the lowercase l.
3. The third dimension represents the height, denoted by the letter t.
So to calculate the volume of a table, you must know the dimensions of the length, width and
height of the table. The formula for calculating table volume is as follows:
V=PxLxT
(1)
W
ide
Long

Hi
gh

Figure 3. Table Design Dimensions

It should be noted that in calculating the volume of a table using the formula above, the dimensions
of length, width and height must be in the same units. The unit of volume is a unit of cubic length
such as cubic millimeter (mm3), cubic centimeter (cm3), cubic meter (m3).
F. Equations Used in Electrical Installation Calculations

In the design and manufacture of electric power system installation kits, the equations to be
used are the calculation of current, calculation of voltage, resistance and electric power based on
ohm's law [7].
Calculate the amount of voltage (volts) equal to the amount of current (I) multiplied by the
amount of resistance (R).
Irwansyah et.al (Design and Fabrication of Installation Tables and Panel Kits..)

ISSN: 2581-1274

5

Jurnal Inovasi Teknologi dan Rekayasa
Vol. 6, No 1, January-June 2021, pp. 5-9

(2)
To calculate the amount of current (I), the amount of voltage (volts) is inversely proportional to
the amount of resistance (R).
I =
(3)
Meanwhile, to calculate the amount of resistance (R) is equal to the magnitude of the voltage
(volts) is inversely proportional to the amount of current (I).
R =
(4)
Where :
V = The amount of potential difference or voltage (Volt)
I = Amount of Current (Ampere)
R = The amount of resistance (Ohm)
III.

Research Methods
The method used in the design of the electric power system installation kits is as follows:
1. Collecting design data in accordance with literature studies on electricity.
2. Take measurements and calculate the dimensions of the seat table and the electrical
installation sketch diagram kits.
3. Designing the installation kits diagram using the AutoCad application.
4. Determine the specifications of the tools and materials on the electric power system
installation panel kits.
5. Performing Table Fabrication and Panel Kits for Electrical Power System Installation

Results and Discussion
Specifications of Tables and Components of Electrical Power System Installation Panel Kits.
From the results of the table design drawings and the electrical power system installation
panel diagram sketches, the specifications are as follows:
IV.

A.

Table 2. Specifications of Tables and Components of Electrical Power System
Installation Panel Kits
Parameters
Mount Material (Hollow Pipe)
Table Dimensions (P x L x T)
Panel Kits Dimensions (P x L)
Panel Pedestal Material
Drawer Length
Drawer Width
Depth of Drawer
Single and Dual Switch
MCB 1 ɸ
MCB 3 ɸ
220 VAC contactor
Pushbutton 220 VAC
Limit Switch 220 VAC
Timer Socket
Thermal Overload
LED light
220 VAC Wiring Terminal
NYY cable
NYM cable

Value
40 x 40
175,5
1,68
12
1,40
0,50
0,21
10
4
10
10
10
4
8
13
5
10
1,5
1,5

Unit
mm
m3
m2
mm
mm
mm
mm
Ampere
Ampere
Ampere
Ampere
Ampere
Ampere
Pin
Ampere
Watt
Ampere
Ampere
Ampere
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B.

Results of Drawing of Design and Fabrication of Tables and Panel Kits for Electrical Power
System Installation
Based on the table specifications and components of the electric power system installation
panel kits in Table 1, the results of the design and fabrication drawings can be seen in Figures 4, 5,
6, 7 and 8 below.

Figure 4. Desk Design of Electrical Power System Installation Kits

Figure 5. Design Panel Kits for Electrical Power System Installation
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Figure 6. Table Legs Electrical Installation Tools Kits

Figure 7. Panel Component Electrical Installation Tools Kits

Figure 8. Drawer / Storage Case for Electrical Installation Tool Kits

From Figures 6, 7 and 8 above, it can be seen that the picture is the result of a fabrication
process which includes making a table stand / leg, a panel / place for a tool and material holder
during installation, a table drawer / storage area for materials / tools and installation tools, which
have a diameter The length of the table is 1.50 m, 1.30 m wide and 0.90 m high, while the
dimensions of the length of the panels are 1.40 m and 1.20 m wide.
C.

Results of the Installation Process Components of Tools and Materials for the Electrical
Power System Installation Kits on the Table Panel Installation Kits
In carrying out the installation process of electrical power system installation tool
components and kits, the researchers prepared installation materials and tools that met the
requirements of the 2000 PUIL regulations. The components of the installation tools and materials
included 1.5 mm NYA and NYM cables, fittings, light bulbs. 5 Watt, digital multimeter, portable
ampere meter, portable volt meter, power supply, generator, 1-phase and 3-phase electric motors,
cable terminals, push buttons, toggle switches, single switches, limit switches, 1-phase and 3-phase
crank switches, timer socket, relay socket, contactor, thermal overload, 1-phase and 3-phase MCB,
switch, braking diode, delta / star starting panel for 3 phase motors. The installation process
activities carried out are based on the design drawing of the installation panel kits and can be seen
in Figures 9 and 10 below.
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Figure 9. Basic Series of Electrical Installation Tool Components and Kits

Figure 10. The End Result of Table Fabrication and Installation on Electrical

Power System Panel Kits
Conclusion
From the calculation and design of the electric power system installation kits, the results can
be drawn in the following conclusions:
1. From the design and fabrication of the table for the power system installation kits, the table
kits have dimensions of 1.50 m in length, 1.30 m in width and 0.9 m in height, so the volume
of the table is 175.5 m3.
2. Based on the design and fabrication of the electric power system installation panel kits, the
panels have dimensions of 1.40 m long and 1.20 m wide, then the base uses plywood with a
thickness of 12 mm.
3. In activities related to electrical installations, both the planning of the conductors and the
safety used in the electrical power system installation panel kits, for the convenience and
reliability of the electrical system, the installation standard guidelines in General
Requirements for Electrical Installation (PUIL) 2000 have been followed.
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