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Abstract. Electrical Power Load is everything that beared and oocurred by electrical power,
The purpose of this rescarch is 10 analyze the operational condition of vessel and gencratior
operation toward electrcal power load on bourd. The research used quantitative method with
appcation program o analyze the comrlation and the impuct between independant variable
and dependent variable from the electrical power load data. The result of the research done by
the researcher on bourd s X1 (operational conditicn of vessel) took negative effect toward Y
{eecrical powes oud) for 42 % X2 (pecrkr cpeatin) bk postve inpect soward Y
(eloctrical power load) for 1,1 %. Together, it created positive impact for 4.4
dh: Vessel operational condiion, gencrator operaticm, electrical power load, SPSS.

1. Foreword
Operational is the border and guideline 10 do an activity. Vessel is a moda to carry the cargos,
passcagers, or bulks such as coal in order 10 industrial noeds. Vessel operational is a vessel activity in
2 varioes condition when the vessel is on sea.[1] Generator operation is an interconnection between
several gencrators in a unit, single of together to carry the burden. The generator will be paralleled to
be manually synchronized or automatic, in order (0 get a bigger power. (2]

‘The definition of AC generator is a machine that coaverse mechanic energy (kinetic) 10 be electric

cnergy with the help of magnetic induction. The cnergy transformation happened bec
of the maget medium to » the voltage

power. Electricity |

moter, ighing and the equipment thet conect t the source. Electrical Power s a caergy accummiaion
that absorbed or resulted in a circuit. The encrgy source such as electrical voltage will result electric
power, while the connected load will be absorbed with that voltage. The clectric power is an eoergy
consumption level in the electric circuit. [3]

When the vessel anchor, the condition of a generator is fully loaded 200kW, therefore, it will

experience overloaded capacity and probably cause a blackout In other chance, 2 gemerator

paralletically and fully loaded for each generator 160 kW for the discharging process and using 4 crane
in order 1o finish it quickly. Those 3 gencrators will be operated together with the load for cach
generator is between 160 kW until 240 KW. When the crane operated, the watt meter shows the number
that always move. To anticipate anything. the swaraness s needed by the engineers, (o order the deck
department to use 3 cranes. The fuel usages will be increased if the loading discharge delayed and the
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3. METHODS
3.1, Research Methods
h method is the scieatific way 10 gain the data with certain purposes and usages. Based

on the definition, there are 4 keywords that need to be considered, which are scientific, data, purpose
and usage. (4]

Quantitative method with descriptive analysis to strengthen the findings, data analysis and
descriptive will help 1o test the relation between independent variable wich are vessel operational
condition and gencrator operation toward related variable wich is electrical power load

3.2 Time and Place for the Research
The rescarch done when on MV DK-02. It is one of the Bulk Carricr vessel on PT. Karys Sumber
Encrgi.

4.3 Dota Needed

Information gained toward certain measurement, order 1o be base on arranging logical argumentation

10 become fact. The fact is the truth tested empirically, which is from data analysis.

1. Priary s s den geined dirvly o e (st s Urugh the ikrview reck, speced
and the characteristics were noted toward the research objes

2. Sccondary dafa o the e providod b the v gainod b the wrier, athr thethe subjec of the
research.

3.4. Data Gained Method

1. Observation s an inspection done by the available situation, spoatancous and scicatifically, and
the result of the inspection will be summarized and the data gained will be objective.
Inscrview is a process to gain of the research purpose with interviewing between the rescarcher and
the stakeholders. [$]
Documentation s gaining with learning the archives and letters inside the engine room, especially
about diesel generator journal in the section of electrical power load.

3.5. Data analysis technic

Data analysis is a process of find and armanging the data systematically from the interview, field note,
and other material, 50 # will be casier to be understood and the founding will be informed to other
persons. [6]

Descriptive analysis
Quantitative method is used o tell the problem is SPSS.
Validity Indicator Tes
Validity tes is used to know the properness of the questios to define  variable. The test techaic for
validity test is using Bivariate Pearson correlation and Corrected ltem-Total Correlation. (7]
Test

F test is used 1o test the truth of alernative hypothesis; is the model choosen by the researcher
correet. Goodness of Fit is all of the independent variable’s impact toward the dependers variable.
Ho: p = 0 (weak relation)
Hi: p # 0 (pot-weak relation)
1f the significant value (p-vab) is < 0.0 (the significant is $%) and or the F value > F table,
the summary is Ho denied and Ha accepted. Meanings, there is the same effect of independent
variable toward
Multiple Linear Regression Analysis
le Linesr Regression Analysis is used to predict somcthing, where in the model there is &
dependent variable and independent variable. (8] The impact of independent variable toward the
dependent variable is the simular regression used as below.
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‘operational time of the diesel generator. The condition of Vessel Operation and Generator Operation
toard Electrical Power Load in MV. DK-02 is a subject to be studiod.

2. Litersture Review

2.1, Literature Review
Vessel operation is the implementation from the vessel activity plan when operated. in order 10 reach
the parpose as a sea transport moda that have implemented based on the Regulation. (1] There are
several conditions in the vessel operation of MV. DK-02, which are
1. Berthing i a condition when the
2. Mancuver is a vessel ability 1o bend and turn around when sailing in the limitod water area i
the port.
Sailing is a vessel condition when doing a voyage from the departure port toward the arrival port
from the finished mancuver until the maneuver on the destination port.
he anchoe drop 1o wait for the berthing line-

up on the po
AC Generator is a power generator or called aliemator that has function 1o convert the mechanical
encrgy (kinetic) 10 electric encrigy with magnet induction as the medium. (2]
Generator operation is  generator condition that operated 10 be resulted voltage and power need
10 the electrical load used. (2] There are 2 modcs oa generator operation to generator operation on board
10 electric resources and power load used to machsning aids, which are:
1. Operation mode single generator
Operation mode single gencrator is a 1% operation gencrator to the noeds of clectric load
needed by the generator. The usage of single generator operation is whe the vessel anchor or
without overload.
Operation mode pararel gencrator
ing ( paralicl generator dition of two or
o cnch o the cuvent flow o thefowd.[2) Th advasieags of paraliel perator on bosed

3) To guarantee the continuity of electrical power availability.

4) To contain the developed load

Electricity load is anything that necds electricity power. Eclectricity load is a electric motor,
lighting and the equipment connected with the source. Electrical power is the energy about absorbed
and resulted in the circuit with energy consumption level of electric circuit

22 Framework
Framework is the relation between the variabl by several
made by the position based on the relevant theories so the problem in the research will be solved

Anatyus of Vessed Oparation Impact and Generater
Ooeration toward Electrical Power Losd 08 MV. DX-02

o~
(" Vesmel Oparationst

Eectreat bower Lose

Figure 1. Framework of the Rescarch
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Va4 PIXI+F2X2

Electrical Power Load

Vessel operation condition
Generator operation

Standard coefficient regression

Constant

y forml
o Ho: Bl = 0 ; there is no independent impact toward dependent variable
o Ha: 2= 0 there is independent variable impact toward dependant variable

4. Discussion

4.1. Research Result
This descriptive variable to cxphain variable data “Y™ which is clectrical power load. X1 dan X2
Variable is the ordinal data from the operational condition.

& Mean, Median, Modus, Maximum dan Minimum

Tabel 1. £ Icvmc:l Power Load
132,29
Medisn 140,00
Mode 140
Minimam 50
Maximum 180

The usage of electrical power load in MV. DK-02 gained by the mean result 132.29 kW, While
the modian from the total electrical power koad that oftenly used is 140 kKW, The mode of electrical
power load above is 140 kW

The maximum value gained is 180 KW is the biggest load usage when doing the research. The
minimum electrical power load gained is 80 KW which the usage is barely used when the generator
operated.

b, Frequent

Figure 2. Frequent Diagram
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The usage of electrical power load oftealy shown in the usage of clectrical power load, which is
140 KW. Followed 120 kW, 80 kW, dan 100 kW, in usage ussualy of the Joad 110 kW and 180 kW
with froquent |

4.2. Test the quality of the validity test electrical power load
Table 2. KMO and Barlett's electrical power load

Kaiser-Meyer-Olkin Measure

55
of Sampling Adequacy. s

Gained KMO valu for the indicator test used to measure the variable of electrical power load is
0.552 because the value > 0.5 for the contestment of the sample is fulfilled.
Tabel 3. Component matrix
KON_OPE_KAPAL 633
OPE_GENERATOR ¢80
BEBAN DAYA LIST (o
RIK s
The indicators used to amange the variable stated valid because in the table matrix component the
value is >0.5 and the load factor s not < 0.5,
4.3. Model Fit Test

a)  The correlation vessel operational condition analysis with electrical power load

Figure 3. Scatter Graphic with Correlation Plot X1 with Y

Table 4. Comrelations Variabel X1 dengan Y

KON_OPE BEBAN DAY
_KAPAL ___LISTRIK

KON_OPE_KA Pearson Correlation
PAL Sig. (2-tailed)
N

BEBAN_DAYA Pearson Correlation
USTRK  Sig. (-taled)
N

Gained the Vessel Operational Condition (X1) with the Electrical Power Load (V) in the scater
plot to the loft means “negative™. The result of Pearson Sig correlation = 0,238 (23.§%) > 5% meanings
Ho accepted and Hi denied. There is the relation between Vessel Operational Condition (X1) and
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Table 6. Cocficeints X1 and Y
Standardized
Unstandardized Coeflicients _ Cocflicients
Model B Sid Erroe Bt sig.
1 (Constant) 5381 1,720 A

BEBAN_DAYA
LISTRIK -015 03 -208 1201 238

Unstandardized Cocfficients (B) gained value a = 5,351 and Bl = -0.015. The equity formed: Y
5351 - 0.015 X1
To test the equity above whether accept or deny the hypothesis told, there is a distribution ‘F* toward
output table ANOVA.
Table 7. ANOVA X1 and ¥
Modcl Sumof Squarss  Df  Mean Square
Regression 1083 1 4,08
Ressual 93,460 33 2832
Total 9543 4
F value = 1,442 and Sig ~ 0,238 (23,8%) > § % meanings Ho accepted and Hi denied. The equity
is lincar or X1 have negative impact toward Y (negative sign taken from regression coefficient).
To know how valuable the impact X1 toward Y, you could see Determination Coefficient (R Squere)
toward Model Summary

Table 8. Model Summary X1 dan ¥
Model R RSquare  Adjusted R Square Std. Ervor of the Estimate
1 208 o0 013 1,683
Value R*<0.042 or 4,2% shows that Operational Condition variable of Vessel (X1) contributes.
toward the Electrical Power Load (Y) for 4.2 % There are 95,8% is still there electrical power load ()
affected by other variable.

Hypothesis 2: The resukt of electrical power load (Y) affocted by generator operation (X2) of vessel

O—O

Figare 6. Hypothesis X2 toward Y

Ho: B2 = 0; (Noa-linear equity or X2 is not related toward Y)
Hi: 2 # 0; (Non linear equity or X2 is not having impact toward Y)
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Elctrical Power Load (Y) that makes it weak. In order to strengthen the statement, it is gained the
‘empirict carrelation value (p1) = -0.205. The value shows the correlation between X1 and Y is negative.

b) The correlation of gencrator operation (X2) analysis with electrical power load (Y)

Figure 4. Scatter Graphic Correlation Plot X2

Table S. Correlations Variabel X2 with Y

OPE_GENERATOR _BEBAN_DAYA_LISTRIK
OPE_GENER Paarson Correlation
ATOR Sig. (2tailed)
N
BEBAN_DAY Pearson Correlation
A_LISTRIK Sig (-tailed)
N

Generator Operation (X2) with Electrical Power Load (Y) in scater plot on the right side with
“positive’ value. The result of Pearson Sig Correltion = 0.552 (55.2%). The value of $5.2% > § % means
that Ho accepted and Hi denied. The coanection between X2 and Y is weak. To strengthen that
statement, gained the empirict correlation value (p2) = 0.104 the value shows the correlation between
X2and ¥ positive.

4.4 Regression analysis

Linear’ lysis is P variable (X) with dependent variable
(Y). The positive value of negative to p v variable
value cxperience ascension or downgrade. The data used has interval scare of ratio

The formula of simple lincar regression is: ¥ = a + BX

Hypotbesis 1: Electrical Power Load (Y) affected by Vessel Operational Condition (X1),

OO

Figure 5. Hypothesis X1 toward Y

Ho: 1 = 0; (Non lincar equality or X1 is not impactful toward Y)
Hi: B1 # 0; (Lincar equality or X1 impactful toward Y)

Procesdings of The §* Eagineering International Conference, Universitas Negeri Semarang
Concept and Application of Green Tecknology
Semarang, October 16, 2019

ISSN- 2686-487K, E-ISSN: 2686-4856

Table 9. Coefficeints X2 dan Y
Unstandardize
Model Cocfficieats
B Sd. Error
T (Constant) 1739 )
BEBAN_DAYA_LISTRI
K 003 008 108 601

Unstandardized Coeficients (B) obtained a = 1.739 and f2 = 0.003, The equity formed is: ¥ =
1739 + 0.003 X2
To test the equity, whether accept or deny the hypothesis told, the F distribution determined on output
table ANOVA as follow:

Table 10. ANOVA X2 and Y
Model SumofSquares  Df __ Mean Square
1 Regrossion 184 1 184
Residual 16,787 509
Total 16,

Value F~0.362 and Sig-0.552 (55.2%). Sig value $5.29% > 5%, meanings Ho accepted and Hi
denied. The equity is not lincar or X2 have positive impact toward Y (positive sign taken from
regression coeflicient)

To know how big the value of X2 toward Y, it could be seen from Determination Coefficient (R Squere)
toward Model Summary as follow:
Table 11, Model Summary X2 and Y
Adjusted R
R R Square Siare
104 o1 ~019 713

Std. Error of the Estimate

Value R* = 0.011 or 1,1%, show that the variable of Generator Operation (X2) contribute toward the
data of Electrical Power Load (Y) for 1.1%. There are 98.9% data of clectrical power load (Y) affected
the other variable.

4.5. Multiple Linear Regression Analysis
Hypothesis 3: Result of Electrical Power Exp (Y is affected
and gencrator operation (X2)

Y=+ BIXI +f2X2

Figure 7. Hypothesis X1 and X210 Y

Ho: = 0; (Equation i not linear or X1, X2, is not affecting Y)
Hi: B # 0; (Equation linear or X1, X2, affecting Y)
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Table 12. Cocfficicnts X1, X2 and Y.

Unstandardized Coefficients  gompmeacred

B Std. Error Beta
136,989 16831
2,529 2383 . 1,061

(Coastant)
KON_OPE_VES

OPE_GENERAT 1654 083 297

Unstandardized Cocfficicnts (B) is obtained value a = 136,989 and pI 2,529; p2
Equationtht i fomed i ¥ = 36989 - 2291 + 1634X2
amining the equation whether sccepting or resecting hypathesis which is mentioned calculation
T riaion  odaiodon output table ANOVA.

Table 13. ANOVA X1, X2, and Y
Model SumofSqurs  Df  Mean Square
Regression 765947 2 W07
Residual 16451,196 n 514,100
Toul 17217143 M

Value F = 0.745 and Sig = 0.483 (48,3%). Value Sig 48,3% > 5%, which means Ho is accepted
ane Hi i rejected. That equation is not lincar oe X1, X2, s nod affecting Y.
For figuring out how much X1, X2 contibute on Y we can see Deternunation Coefficient (R Square)
on Summary Model.

Table 14. Model Summary X1, X2, dan Y
Model RSquare  Adjusted R Square  Std. Error of the Estimate
2 ) -018 267
Value R = 0,044 or 4,4%. That vakue showing us that variable of Vessel operational condition
(X1), Generator operation (X2) contributes simultaneously on Electrical power expense result (Y) of
44 %. With that resut there is still 95,6% of Electrical power cxpense data (Y) which is affected by
another variable.

4.6, Summary
X1 variable 1 am ool dts which st huable and desc |
condition vessel when is a berthing condition for cargo operation, manuevering, when sea passage
(sailing), ll(hunn;( for cargo loading. X2 variable is an data from cach generator operation which is a
single operation (run 1), paraliel (run 2), and parallel (run 3). Electrical power expense for finding
averae value, middle value, and expense value that almost has the same result and often noted on
expense which is used from all vessel operational conditions, and all gencrator operation condition in
every operating electrical generator. The use of electrical power expense oblain an average (mean)
132,29 kW, middle value (median) from overall 140 kW, often-sppear value (mode) 140 kW, maximum
value 130 kW and minimum value 80 kW expease usage of generator. Usage froquency of electrical
power expense with using oficn appear 140 kW, 160 kW, 120 kW, 80 kW and 100 kW expense is
ussualy found for 110 KW and 180 kW with frequency 1 for each cxpense
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46.1. Corrclation between variable
Correlation coefficient value person sig X1 of 0238 vessel operational condition affect toward
electrical power expense of 23,8 %. Thus it can be concluded that vessel operational condition toward
clextrical power expense is weak (afected)

orrelation coefficient value person sig X2 of 0.552 generator operation affect toward clectrical
power expense of $5,2%. Thus it can be concluded that operation of geserator affect the clectrical
power expense, which is not weak

462 Regresion between variable
Regression equation value is Y = 5,351 ~ 0,015 X1. Then X1, R Syuare value is 0.042, condition of
operational vessel (X1) affect the variable related to clectrical power cxpense (Y) up to 4,2 % whil the
vest 95,8 % affested by another variable.

‘cquation value is Y = 1.739 + 0.003 X2. Then X2, R Sguare vakue is 0.011, genera
operation (X2) affect variable related to electrical power expense (Y) up 10 1,1 % while the rest 98,9 %
aftected by another varwable.

Value (X1 dan X2) R Square i 0.044, independent varisble of operational vessel condition (X1)
and independent variable of generator operation (X2) can affect variable related to electrical power
expense () up 10 44 %, while the rest 95,6 %. Thus operational vessel condition and generator
operation toward electrical power expense has @ Jow impact. And the rest 95,6% affect another
indcpendent vaniable

From the calculation related is 95,6%. The use of electrical power expense may affected by
independent variable, for instance clectrical flow, generator expense, inductive expense. Anctber
expense is clectrical moto L that
unstable. Electrical motor which has been used for  long time and cause the expense o change not
according to name plate on expense usage. power factor or the flow entering electrical motor. Can be
caused also by loss volt that flowing from electrical generator 1o the active electical equipment.

5. Conclusion

5.1. Conclusion
Based on analysis result and summary can be taken conchusion as follows:
X1 (vessel aperational condition) affects (negative) toward Y (electrical power expense) regression
equation Y = $,351 - 0.015 X1. Value of R square is 4,2 %
X2 (generator operation) affect (positive) toward Y (clectrical power expense) regresion equation
Y = 1.739 + 0,003 X2. Value of R square is 1,1
X1 (vessel operational condition) and X2 (generator operation) affect (positive) toward Y (clectrical
e expense) regression equation Y = 136,989 — 2.529X 1 + 1,694X2. Valueof R square is 4,4%
And the rest 95,6% affect another variable which related to the usae of electrical power expense.

5.2. Suggestion

Based on the result of analysis, ths done as follows

1. If the conditon of operational vewsel chen saiing only sced hess pawer by wsing oaly oae
gencrator to save the fucl and also runninghour from the gencrator diesel engine.

2. When on cargo operation the veesel need extra power then 2 or 3 generators are needed, and in
waichkecping time the communication between cagine room and bridge watchkeeper should be
maintained. So that the engine room watchkecper can rest the dicsel gencrator when cargo
opeation to decrease the power consumption
For G st auhcr e aathr i gt to @ i varile o X1 nd X2 v S
out whether it would be support or weaken the examination that the autl
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Dear colleagues,

« t 4t AL23%

We cordially invite you to join in the 8th Engineering
International Conference (EIC) conducted by Faculty
of Engineering UNNES which will be held on October
16th, 2019. Outstanding selected articles will be
published in Scopus - indexed journal.

Please visit http://eic.ft.unnes.ac.id for the

conference details.

Coneept, and Application of Green Technology

The 8" Engineering International Conference
Favulty of Engineering, Univeersitas Nogeri Sentirang, Indonesia
October 16,2019

(@ revnoTE speaer

® @
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npironrsn Topog, Fatehl K ratirren
Uiistrit el Maleia Makss e

€D caui rorpapers
Topics of interest inclule, bul are not
limited to, the following:
1. Chemicat Englnaertng
2. Electrical Engineering and
| lnformation echnoloey

1 Raraphoes Pargrases
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And
4 Civil Englneering & Architect

@ PUBLICATION
1 I 1 and
Learning {Scopas Indexed)
2. journal of Physice Conterence Serfes - 109
Publishing (Scopus Indexed)
*

Enginceriay Technodoyy (International
fomraal)

4. Jurnal Bahan Al Terharukan (National
Accredited foumal}
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. Minl Sysmposinm Conferena: Prvccedings

SPlewne go e the confurence wobmite for further detaile.
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(@) venve

Deanery nmldm;. I>ndty of Engineering
ey Kampus Sokaran
Semarang, Genu-.-l Java, ladonesia 53229

(€) contact

E-mail: tkl\‘milunnes.lt.hl

Wobsite; efe.fLunnos.a

CP; Putri Khoirin K[‘GZ B56-4669-5490)
Ari Dwi Kur | M(~62 $516-0483-3067)
Alfa Faridh Suni(+62 856-4084-5672)
Arimas Hanpsa(+62 856-3210-670]

(@ mporTANTDATES

Abstract deadline
Full paper deadline

: 24 August 2019
+ 25 August 2019

Paper Avceptance Notification : 5wvllﬂl znw

Camera ready deadline

Looking forward to seeing you in our conference.

Thank you.
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