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Abstract. Palembang comprises 18 districts, namely Alang-Alang Lebar, Bukit Kecil, Gandus, lir Barat I, Ilir Barat II, Ilir Timur
i, Ilir Tmur II, Ilir Timur 111, Jakabaring, Kalidoni, Kemuning, Kertapati, Plaju, Sako, Seberang Ulu I, Seberang Ulu II, Sematang
Borang and Sukarami. Where 7 Sub-districts have an Emergency Unit. This Research aims a develop a Robust Set Covering
Problem in determining the optimal location of the Emergency Unit in Palembang city such as the unknown location distance or
dynamic set covering problems and the community can have a hospital according to their preferences based on the optimal
location placement with the urgency of research that identified that are related to the condition of the population that is growing
from year to year which does not allow the allocation of health facilities to be the same every year. The distance to the location of
the facility will change according to the development of the city and various types of hospitals according to the preferences of
customers who are located close to the location of the facility are also a consideration in choosing the optimal location. This
research formulated the ser covering problem model that includes the P-median Problem and using the Technique for Other
Reference by Similarity to Ideal Solution (TOPSIS) Method. The results based on the problem of the optimal location of
hospitals and clinics that have an Unit Emergency in Palembang City based on robustness such as the distance that is not known
with certainty is solved by the SCP model, namely the P-median Problem model, and TOPSIS is obtained that the preference is
located at Bukit Kecil Sub district which is RSU DR.AK Gani and Pulmonary Specialty Hospital, then the second in Alang-
Alang Lebar Sub district which is RSIA Rika Amelia, the third namely Ilir Timur II Sub district namely Trinanda Hospital and
Moulya Clinic, then Kertapati District namely PTKAI Kertapati Clinic and Ilir Barat I Sub district namely Siloam Sriwijaya
Hospital.

INTRODUCTION

Optimization is a process of maximizing or minimizing the objective function with certain limiting factors.
Optimization [1] aims to get the optimal value by taking into account the constraint. Set cover model attempts to
serve all demand points with the fewest amount of service location points possible. The P-median problem [2,3] tries
to find the facility's location in order to reduce the overall cost between the request and the facility's location [4-6].

The Set Cover Problem (SCP) model [7,8] is a model that aims to minimize the number of service points to
serve all demand points. The facility allocation problem can be solved by P-median [2,3,6,9,10]. The P-median
Problem aims to determine the location of the facility to minimize the total cost between the demand and the
location of the facility [6]. Optimization of the shortest path [11] for example on the ambulance route [12] to the
hospital which aims to optimize distance and cost. This shortest-path optimization pays attention to the closest
distance to a facility with fast time [13]. In this study, it is assumed that the location of the request needs to be within
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a certain range or time of the service facility, service, or being served satisfactorily [14]. Radius, quantity of service
points, and placements are all essential factors in distributing demand points to facility service points so that
consumers do not have to travel large distances, which might result in higher expenditures. The goal of this
allocation is to keep the entire cost of allocation or transportation as low as possible [6,15-17].

In optimizing the radius problem, it can be solved using Technique for Order Preference by Similarity to Ideal
Solution (TOPSIS) [15,18,19]. This method has a simple concept, easy to understand, efficient, and able to measure
the relative performance of alternative decisions. TOPSIS method is used to complete practical decision-making
[20,21]. The chosen option is the one that is closest to the positive ideal solution and the furthest away from the
negative ideal solution [22].

Previous research using the SCP as well as for optimizing health facilities in the form of hospitals and clinics
that have Emergency Unit facilities in the city of Palembang has been carried out by Sitepu et al [23]. This study
results in the number of Emergency Unit locations to serve 8 sub-districts in the city of Palembang as many as 6
locations [13]. Scarce research focusing on how to solve the robustness of SCP explored in Emergency units in a
city.

This study then contributes the important model in discussing the optimization of the location of hospitals
[20,24,25] and clinics that have Emergency Unit facilities in Palembang city. Optimizing the location using the set
covering method, namely the P-median problem which is applied using the TOPSIS method. SCP and The TOPSIS
method are expected to minimize the number of facility locations points so that they can serve all demand points.
The novelty of the research introduced, then will be the new way in dealing with solving SCP using the TOPSIS
method.

METHOD

The names of hospitals and clinics in the city of Palembang that offer Emergency Unit facilities were gathered
from the Palembang Health Office and used in this study as secondary data. The data will be presented in the form
of the number of sub-districts in Palembang, the name and number of hospitals in Palembang with Emergency Unit
facilities obtained from the official website of BPS Palembang City, and the distance between each sub-district and
each hospital and clinic with Emergency Unit facilities obtained from Google Maps. For the P-median problem, the
data obtained will be defined variables and parameters. Then, using the TOPSIS approach, determine the best
option..

RESULT AND DISCUSSION

Based on the search results on the official website of Palembang City BPS, Palembang city consist of 18 sub-
district namely Alang-Alang Lebar sub-district, Bukit Kecil sub-district, Gandus sub-district, Ilir Barat I sub-
district, Ilir Barat II sub-district, Ilir timur I sub-district, Ilir Timur II sub-district, Ilir Timur III sub-district,
Jakabaring sub-district, Kalidoni sub-district, Kemuning sub-district, Kertapati sub-district, Plaju sub-discrict, Sako
sub-district, Seberang Ulu I sub-discrict, Seberang Ulu II sub-district, Sematang Borang sub-discrict and Sukarami
sub-district. There are 5 hospitals and 2 clinics that have Emergency Unit in 5 sub-districts in Palembang city. It can
be seen in TABLE 1 as follows:

TABLE 1. List of Hospitals and Clinics with Emergency Unit In Palembang City

No District Hospitals and clinics that have emergency room facilities Unit
1. Alang-Alang Lebar Rika Amelia Hospital
2. Bukit Kecil Dr AK Gani Hospital
3. Ilir Barat 1 Pulmanory specialty Hospital
Siloam Sriwijaya Hospital
4.  Kertapati Kertapati PTKAI Clinic
5. Ilir Timur II Trinanda Hospital
Moulya Clinic

The definition of the variable from each model used is for the name of the sub-district we will notify x; where
i=1, 2, 3,...,18. For the name of the Hospital, we denote y; where j=1, 2,..., 7. So it can be explained that the Alang-
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Alang Lebar Sub-district(x;), Bukit Kecil Sub-District( x,), and so on up to Sukarami Sub-district. And for Rika
amelia Hospital (y;), And so on up to Moulya’s Clinic (y;).

TABLE 2. Distance Between Demand Point i to Alternative Location j (km)

d M1 V2 V3 Va Vs Ve V7
X 6.7 16 14 12 17 20 18
X, 12 2 0.7 2.1 11 7.1 6.9
X3 18 15 14 16 14 24 21
X4 10 6.3 5 5.3 8.8 11 11
Xs 13 3 1.8 2.9 8.9 7.8 7.7
X 8.5 43 4.1 2.5 13 9.7 6.5
X7 15 5.4 7 5.8 20 1.6 0.16
Xg 11 6 8.6 6.4 16 5.1 3.1
X 20 8.6 9.9 11 15 13 14
X10 17 8 9.3 9.3 22 34 44
X11 10 7.1 7.5 5.3 15 7.2 5.1
X12 19 12 11 13 1 16 18
X3 19 8 9.3 11 16 8.7 10
X14 13 11 14 11 21 6.2 5.4
X5 15 3.7 5 7 10 8 9.3
X16 17 5.6 6.9 8.9 14 7 8.3
X17 23 14 15 15 28 9.2 10
X1g 8.1 16 16 14 22 17 15

It can be seen in TABLE 2, the distance between demand points i to alternative Emergency Unit locations j in
kilometers (km), for example, the distance between Alang-Alang Lebar sub-district (x;) to Rika Amelia Hospital
(yy) is 6,7 km, and o wards to Sukarami sub-district (x;5) to Moulya’s Clinic (y,) is 15 km. Furthermore, to
minimize the average distance between the point of request location to the point of the locationof the Emergency
Units using the P-median Problem model as follows:

Min Z),_imedian=312, 37_, hid; ji

Subject to

Xip + Xz + X3 + Xig + X5 + X + Xiz + Xig T Xjg + Xj10 T Xj11 T Xjpz T Xjnz3 T Xjpa + Xigs T Xppe T X7
+ xilg = 1

ity tystytystysty; =2

Xip t Xz + X3 T Xy + X5 + X6 + X7 =Y

In determining the optimal location of the ER using the P-median moel with the completion of the highest number of
Emergency Units in certain sub-district, there are 2 Ilir Barat I and Ilir Timur

II sub-district. Then to find the optimal location of the hospital, the radius can be used to minimize the total
allocation cost that does not depend on the distance between the points s, namely as follows:

Min 23'31 ij=1 WiCijxij
Then,
Min¥7_; X + Xip + Xiz + Xia + X5 + X6 + X7
. 1; if a facility is established at location j
Where is y; . e . L
0; if a facility is not established at location j
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Further minimizing the total number of service points such that all demand points are satisfied by at least one service
point, then:
Min(max(TZ, X7 x;;di))
Then,
Min(max(X;l Xisg Xix + Xiz + X33 + X34 + X5 + Xi6 + Xi7TXig + Xig + Xizo + Xigg + Xinz + Xigz + Xiga +
Xis + Xi16 T Xin7 + Xizg + dij))

To determine the service point, the min-max approach is used. So that each service cannot travel too far to the point

of service under consideration. Where to find the min-max value can be used TOPSIS method. In the TOPSIS

method, the alternative that is closest to the positive ideal solution and farthest from the negative ideal solution is the
optimal alternative. TOPSIS steps can be seen as follows:

a. Determine alternative and criteria, where alternatives are Alang-Alang Lebar Sub-district (x;), Bukit Kecil sub-
district (x,), and so on up to Sukarami sub-district (x;g). For Criteria (C), namely Hospitals and Clinics that
have Emergency Units facilities, namely Rika Amelia Hospital (c;) and so on until the Moulya’s clinic (c;).

b. Create a normalized decision matrix, by squaring each distance (y;)? on x;and then adding it to (y;)? on (x;) to
(y1)? onx;g. Then y, (entry distance) is divided by the result of the sum above. Do the same for the next.

c.  Multiply each element of the normalized decision matrix by the weights listed in TABLE 3 to create a weighted
normalized decision matrix.

TABLE 3. Parameter Value

Parameter Parameter Value Parameter Parameter Value
a; 1 Qi 0
a, 2 a; 0
as 0 a, 1
ay 1 a3 0
as 0 Q4 0
ae 0 Qs 0
a; 2 a6 0
ag 0 a7 0
aqg 0 g 0

d. Determine the positive ideal solution matrix and negative ideal solution matrix, by grouping the values of the
weighted normalized decision matrix in each column which is divided into two parts, namely positive (for the
largest value) and negative (for the smallest value). TABLE 4 explains the positive and negative ideal solution
matrix, respectively.

TABLE 4. Positive Ideal solution Matrix and Negative Ideal Solution Matrix

Yt Value Y- Value
Y1+ 0.475010102 ;™ 0
Y2+ 0.396088144 Y, 0
Y," 0.333868444 Y3~ 0
Y4+ 0.313678581 Y.~ 0
Y5+ 0.578396547 Y5~ 0
Y, " 0.456161637 Yo~ 0
Y," 0.466956011 Y,” 0

e. With the positive ideal solution matrix and the negative ideal solution matrix, calculate the distance between the
values of each alternative. For positive ones, subtract each column of the positive matrix with entries in rows
y,to v, and then take the root. As for negative, it subtracts each row y;to y, to each entry in the negative
matrix, like explained in TABLE 5.
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TABLE 5. The Distance Between the Values of Each Hospital Alternative and The Positive Ideal Solution Matrix

Dt Value D~ Value

D1+ 0.506185252 D,” 0.811155387
D2+ 0.599800685 D,” 1.104305571
D3+ 1.163209665 D;~ 0

D4+ 0.742071979 D, 0.450211973
Ds* 1,163209665 D~ 0

D7+ 0.466956011 D,” 0

D1

Then, calculate the preference value for each alternative with Alang-Alang Lebar Sub-district in the ideal

1=+D 1+
negative solution D~ which is 0.811155837 divided by the value of Alang-Alang Lebar Sub-district in the negative
solution D~ which is 0.811155837 plus the value of Alang-Alang Lebar Sub-district in the positive solution D*
which is 0.506185252 will produce an alternative in TABLE 6 in Alang-Alang Lebar Sub-district with a preference
value (v) in TABLE 6 Alang-Alang Lebar Subdistrict which is 0.615752193 and do it until Sukarami Sub-district
X1g. We can be seen in TABLE 6 as follows:

TABLE 6. Preferences Values for Each Alternative
|4 Preferences Values
i 0.615752193
v, 0.648026241

V3 0
A 0.377604605
Vs 0
Ve 0
v, 0.595392375
Vs 0
Vy 0
Vio 0
Viq 0
Vi, 0.555375382
Vis 0
Via 0
Vis 0
Vie 0
Vi, 0
Vig 0
TAVBLE 7. Maps of %ukltK%ll Sub Distrifzt
v i 1 i
~ 7
9 B\
i wEe s
g sy 9
9 Qe o ey
9 9 - =9 X
m \ ¥ Qs 8
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From TABLE 6, it can be seen that the largest preference value is in Bukit Kecil Sub-district (V) is DR.AK Gani
Hospital and Pulmonary Specialty Hospital. TABLE 7 displays the maps of one the sub-district which has the
facility location.

CONCLUSION

Based on the results of research that has been carried out, the optimal location of hospitals and clinics that have
Emergency Unit facilities is located in the Bukit Kecil sub-district. TOPSIS method is applied to determine the
optimal location of hospitals that have Emergency Unit facilities in Palembang City. The optimal location of the
emergency department in the sub-districts was obtained which was sorted by the most optimal as follows.

Bukit Kecil sub district
Alang-Alang Lebar sub district
Ilir Timur II sub district
Kertapati sub district

Ilir Barat I sub district

i
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