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Abstract: Worldwide, it is imperative for citizens to have access to electricity. This applies to Con-
golese--rural and urban dwellers, and if possible, it should be guaranteed by government’s laws 
and policies. However, the rural and urban areas of Democratic Republic of Congo (DRC) suffer 
majorly from lack of access to electricity. The major reasons are the high costs associated with con-
nection to the national central grid and production insufficiency. Therefore, one feasible approach 
to electrify these areas is to use microgrids. This technology is decent and viable option for energy 
revolution since it incorporates energy storage systems, distributed generators, and localized loads. 
This paper has taken to implement this solution by firstly analysing some cities located at the bor-
ders of large rivers or watercourses (with known depth and width), such as the Congo River con-
sidered for hydrokinetic power (HKP). However, where the Congo River does not pass through, the 
paper will consider largest rivers passing in the area. For the case of photovoltaic electricity produc-
tion, large cities are considered those with good sunshine and large population who have purchas-
ing power for the photovoltaic electricity. The waste to energy power plans will consider the top ten 
densely populated cities in DRC. The proposed microgrids will operate in isolation (islanded) mode. 
This paper proposed 44 projects to generate 795 690 kW total energy from the microgrids. These 
energies are divided as 661 000 kW from solar photovoltaic, 83 790 kW from waste to energy, and 
50 900 kW from hydrokinetic generation. The urban share will be 94.9% and rural area share will be 
5.1% of this generation. Further work needs to include biomass as a possible renewable energy to 
add in the mix. 

Keywords: electricity deficit; rural and urban electricity; future isolated grid 
 

1. Introduction 
Rural dwellers in several places of Africa need electricity for domestic applications. 

However, the access to the electric grids is a major challenge. These grids are plagued by 
unreliability, instability, un-sustainability, poor power quality, and poor efficiency (Ahl-
borg & Hammar, 2014; Motjoadi et al., 2020). All over Africa and other developing nations, 
these problems with the centralized electricity access leaves the population in states of 
poverty, economic dependency, academic stagnation, and very little technological contri-
bution to the world. That is why, a lot of technological advances don't occur in these coun-
tries forcing them to rely on technology importation. These problems are also brought 
about by lack of diversification of the energy sources. These problems abound in the Dem-
ocratic Republic of the Congo (DRC), what with many decades of unending civil strife 
and wars. The DRC grid is in utter shambles denying millions of the population access to 
electricity. 

Therefore, a decentralized electricity supply through use of microgrids could be used 
as a viable and lucrative solution (Al-Ammar et al., 2020; Sawle et al., 2018). These 
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microgrids could be powered by solar photovoltaics (Justo & Mushi, 2020), other renew-
ables (Gaslac et al., 2018; Jahangiri et al., 2018), and sometimes integrated with diesel gen-
erators (DG) (Belboul et al., 2022; Ji et al., 2022). Using right funding models and policy 
frameworks such as was proposed in Northeast Nigeria (Mshelia, 2021), the DRC could 
utilize renewable energy-powered microgrids to increase the electricity access to a larger 
rural population, and this could be extended to large cities at a low cost as compared to 
conventional grid (and generators). (Bhattacharyya & Palit, 2016; Wells et al., 2013) Mi-
crogrids are interconnections of power generators, storage devices, energy conversion de-
vices, distribution equipment and users to enable power supply to isolated customers. 
The size (or number) of targeted customers differentiates the size of the microgrid, 
whether to be called microgrids or picogrids. Microgrids supply loads in the range of 20-
500 kW, while picogrids supply loads less than 20 kW (Ighravwe & Babatunde, 2018; Win-
kler et al., 2009). These systems are usually designed for isolated operations, however, in 
some cases they are connected to the main grids to power rural loads located far from the 
grid (Abd El-Sattar et al., 2021; El-Sattar et al., 2021; Fungo et al., 2021). In these isolated 
operations, they can supply remote locations for small populations (Juma et al., 2021a; 
Marcel et al., 2021). Microgrids provide notable competitive benefits to customers 
(Motjoadi et al., 2020) and imparts considerable advantages within the entire electric 
power supply chain (Awan et al., 2022; Krause & Nordström, 2004; Lidula & Rajapakse, 
2011; Minja & Mushi, 2021; Winkler et al., 2009). The rest of the paper is organized as 
follows – Section 2 discusses the site descriptions, interviews, measurements, assumptions 
for the design of these microgrids, and cost calculations. Section 3 presents the simulation 
scenarios of each proposed design power plan, and Section 4 presents the discussion of 
results obtained from the simulations. Finally, the Section 5 presents the conclusion of the 
paper, and possible future works.  

2. Materials and Methods 
This section describes the methodology and all tools utilized in the execution of this 

research. 

2.1. Interviews and expert consultations 
This study involved conducting participatory interviews, meetings, workshops with 

various stakeholders at provincial, territorial, and national levels. In these sessions, the 
stakeholders included experts, organizations and development agencies (both public and 
private).  

2.2. Measurements and selection of the study sites for hydrokinetic systems 
Hydrokinetic (HKP) systems when used in hybrid mode has shown savings for the 

cost of total system of electricity generation in South Africa (Kusakana, 2015) and its ex-
ploitation is increasing (Behrouzi et al., 2014). Therefore, they are proposed to be used as 
one of the renewable sources to power the DRC microgrid. To choose the hydrokinetic 
sites, the authors used the Google Earth Tool, and it facilitated to identify these sites by 
the following procedures: 
1. Identifying towns that are located nearby large rivers.  
2. These rivers depths need to be about 5 m deep to be considered.  
3. The rivers need to have regular flow, so that production of electricity continues even 

during dry seasons.  
4. After river identification, Google Earth is used to measure distances, elevations and 

other important features for the study.  
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2.3. Bibliographic and documentary review 
To establish the electricity needs of the DRC, this study undertook extensive biblio-

graphic and documentary reviews. Some of these documents are listed as references, and 
the websites/webpages are directly included within the text. 

2.4. Energy situation in the Democratic Republic of the Congo 
The DRC is located at the central sub-Saharan Africa lying between latitudes 6°N and 

14°S, and longitudes 12°E and 32°E, bordering the Central African Republic to the north, 
the Republic of the Congo to the north-west and South Sudan to the north-east (see map 
shown in Figure 1). On her eastern border there are Uganda, Rwanda, Burundi and Tan-
zania. The South Atlantic Ocean forms the western border, with Angola situated to the 
south-west. Zambia lies to both the south and south-east. She is the 11th largest country 
in the world covering a land mass equal to that of the United States east of the Mississippi, 
and second largest in Africa after Algeria. By the year 2020, the population of DRC was 
estimated to be 89 million, whereby 54% are rural dwellers documented by this website 
(https://www.worldometers.info/world-population/democratic-republic-of-the-congo-
population/). The DRC's potential renewable energy sources include hydropower, bio-
mass, solar, wind and geothermal. 

 
Figure 1. The DRC map. Source: https://trackingsdg7.esmap.org/country/democratic-republic-
congo. 

The rural access to electricity stands at 1% recorded in the SDG7 website 
(https://trackingsdg7.esmap.org/country/democratic-republic-congo). This country rep-
resents one of the lowest rural electrification rates in the world (IEA et al., 2021). This has 
made the 94% of the population to rely using biomass for cooking and lighting (Emetere 
et al., 2021). The United States Agency for International Development (USAID) puts the 
DRC's generation capacity at 2 844 MW – hydro: 2 792 MW; gas: 2.2 MW; solar: 1 MW; 
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and others: 48.8 MW (https://www.usaid.gov/powerafrica/democratic-republic-congo). 
The International Water Activist Group called International Rivers (https://archive.inter-
nationalrivers.org/resources/congo's-energy-divide-factsheet-3413) estimates an un-
tapped generation of 100 000 MW of hydroelectricity to satisfy the DRC electricity needs 
which the government has geared not for the poor but for selling to the mines, abroad and 
rich populace. The DRC's rural electrification rate of 1% was partly brought on, by ongo-
ing war conflicts that destroyed most of the electrical infrastructure. The current electrifi-
cation rate would see the DRC with 80% population without electricity access by 2030 
(World Bank, 2020). The country's energy demand forecast up to 2025 is captured in Table 
1 which shows an unprecedented increment that does not get a servicing by utility.  

Out of these consumption projections, the residential loads consume 77% of the 
DRC's electricity; industrial sector consumes 20.5%; agriculture, transport and public ser-
vices consume about 2.5%  (Kusakana, 2016), therefore, very little electricity is used for 
economic development.  

The Congo River, with its basin straddling the Equator, with the mentioned potential 
of about 100 000 MW could be harvested from 780 sites in 145 territories and 76,000 vil-
lages. This is 37% of the total African continent potential and it comes at nearly 6% of the 
world's hydroelectric renewable energy potential as per the investment website 
(https://www.investindrc.cd/en/Energy?lang=en). Most of this Congo River's energy is 
untapped, only featuring a meagre 2.5% of the total electricity in 2009 while biomass fea-
tured about 95%, and the rest was thermal (World Bank, 2020). The DRC has another un-
tapped energy resource, that is municipal solid waste (MSW) with the potential of gener-
ating 96 MWh of electricity from 200 metric tons of MSW (Smith, 2021). In addition, the 
DRC has about 128 004 198 hectares (ha) of forestry which covers 54% of the total area. 
The forest's products could be harnessed to provide electricity if harnessed ecologically to 
ensure the forest's continuation and survival (Gbenga, 2019). 

Table 1. Forecast of demand in MW by Province of the DRC from 2013–2025. 

Province Name 
Years and power in MW 

2013 – 2014  2015 – 2016  2017 – 2018  2019 – 2020 2021 – 2022 2023 – 2024 2025 
Nord – Kivu  55 – 58  61 – 64  66 – 69  72 – 75  78 – 81  85 – 89  93 

Maniema 8 – 8  8 – 9  9 – 9  10 – 10  11 – 11  12 – 13  13 
Sud – Kivu  31 – 32  33 – 34  35 – 36  37 – 38  39 – 41  42 – 43  45 
Equateur 21 – 22  24 – 25  27 – 29  30 – 32  34 – 36  38 – 41  43 
Oriental 60 – 63  65 – 68  71 – 74  77 – 80  84 – 87  91 – 95  99 

Kasai – OCC  34 – 36  38 – 40  42 – 45  48 – 51  54 – 58  62 – 66  71 
Kasai – OR  46 – 49  52 – 56  60 – 64  68 – 73  77 – 83  88 – 94  101 

Katanga  770 – 799  799 – 829  826 – 855  886 – 918  952 – 988  1 026 – 1 065 1 107 
BAS – Congo  101 – 104  107 – 110  113 – 117  120 – 123  127 – 131  135 – 139  143 

Bandundu 40 – 51  54 – 56  58 – 61  63 – 66  69 – 72  75 – 78  82 
Kinshasa  751 – 784  819 – 855  893 – 933  974 – 1 017  1 062 – 1 109 1 158 – 1 210 1 263 

Total demand 1 926 – 2 006  2 060 – 2 146  2 200 – 2 292  2 385 – 2 483  2 587 – 2 697 2 812 – 2 933 3 060 

 

Despite all these potentials, the national electricity company, called Societe Nationale 
d'Electricite (SNEL) has a difficult time to supply electricity to the DRC's provinces as 
captured in Table 2. This has led to the observed low electrification rate, especially to the 
rural areas. Rural electrification rate has been shortened to RER by Irechukwu and Mushi 
in their publication of 2020 (Irechukwu & Mushi, 2020), where they talked about RER im-
provement focusing on using cheaper medium voltage transmission line from the grid. 
Therefore, this paper proposes to improve the DRC's RER by exploiting the available re-
newable energy resources such as solar, hydro (conventional and hydrokinetic), MSW, 
biomass, and wind to curb the deficit displayed in Table 2.  
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Table 2. Electricity deficit in the DRC’s provinces. 

Province name Total demand (MW) SNEL supply (MW) Deficit (MW) 
Nord – Kivu  338.17 3.6 334.57 

Maniema 104 1 103 
Sud – Kivu  275.74 8.5 267.24 
Equateur 156.19 132.65 23.54 
Oriental 424.342 33.548 390.794 

Kasai – OCC  165.1 6 159.1 
Kasai – OR  165.802 17.505 148.297 

Katanga  137.48 114.62 22.86 
BAS – Congo  56.74 0.176 56.564 

Bandundu 452.67 8.07 444.6 
Kinshasa  852 420 432 

Total demand 3 128.234 745.669 2 382.565 

2.5. Assumptions 
Since the DRC is a huge country in an unstable political state for a long time, it creates 

complexity in availability of important data. Therefore, authors are forced to define the 
following assumptions: 
1. This study will analyse cities located at the borders of large rivers or watercourses 

for which the depth and width data are known.  
2. The Congo River due to its huge potential will be the main consideration, however, 

where it does not pass, the study will consider large rivers passing through.  
3. For the case of solar PV electricity production, this study will consider the large cities 

with good sunshine, with a population density and ability to purchase the power and 
pay for the maintenance.  

4. The micro or small grids proposed in this study will operate in isolation due to the 
current poor situation of the DRC distribution grid. Elsewhere (Avrin et al., 2018), it 
was shown that the deployment of isolated microgrids leads to development and 
gender equity in DRC. 

5. For the proposed MSW electricity production, the study will consider top ten cities 
with the highest population.  

2.6. Design scenarios  
There are meta-heuristic-based algorithms and classical algorithms that optimally 

size microgrids(Bouaouda & Sayouti, 2022; Ji et al., 2021; Kharrich et al., 2021; Memon & 
Patel, 2021), which could be used for the case of the current paper. However, authors of 
this paper chose the following design process – proposing different design scenarios and 
evaluating each one. Several possible scenarios are proposed for design based on the re-
newable energy potential – HEP, HKP, solar PV, and biomass from MSW, since it has been 
shown that combining these sources results to better electricity reliability (Heydari & 
Askarzadeh, 2016). The microgrid will work in isolated mode  (Juma et al., 2021a; Juma 
et al., 2021b), and some loads such as street lights can be powered from the DC bus bar 
(see Figure 2).  

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 8 August 2022                   doi:10.20944/preprints202208.0134.v1

https://doi.org/10.20944/preprints202208.0134.v1


 

 

 
Figure 2. Isolated hybrid AC/DC microgrid. 

This research proposes a future electric grid shown in Figure 3 which contains a DC 
microgrid and AC microgrid interconnected. The DC microgrid is connected to batteries, 
solar PV, and DC loads. The AC microgrid is connected to DG, MSW, HEP generators, 
HKP generators, and AC loads.  

The first design scenario considers the possibility of using all the available renewa-
ble energy resources and the DGs to power the DRC’s grid, as shown in Figure 4.  

The second design scenario considers a typical microgrid serving a rural area, as 
depicted in Figure 5. This contains the DGs, HKP generators, the AC busbar and the loads. 

 
Figure 3. The future electric grid proposed for the DRC. 
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Figure 4. The first design scenario of the DRC’s grid. 

 
Figure 5. The second design scenario of the DRC’s grid. 

2.7. Formulating the problem for operation of the hybrid micro and small grids 
These microgrids will operate in a stand-alone (isolated) mode, therefore, there is a 

need to develop the problem holistically – formulating the objective function, and defin-
ing the constraints. The objective function (OF) of the total energy cost,  sC t  is denoted 
by ��(�) = ���(�) + ����(�) + ��(�) + ��(�) + ���(�) (1) 

Where is the solar PV array's energy cost;  WTEC t  is the waste to energy cost;  LC t  

is the total load (AC and/or DC) energy cost;  BC t  is the battery energy storage system 

(BESS) energy cost; and  DGC t  is the DG energy cost. The t  within brackets signifies 

the continuous time. Denoting ft  as the final time of analysis, these constituent five costs 
contained in Equation (1) are defined in the following (2) – (6) expressions: ���(�) =�����������(��) − ���(��)� ���(��)� ��,��

���  (2) 

����(�) = ������������(��) − ����(��)� ����(��)� ��,��
���  (3) 

��(�) =������(��) − ���(��)����(��)���,��
���  (4) 
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��(�) =�[��(��)��(��)]��,��
���  and (5) 

���(�) =�[���(��)���(��)]��.��
���  (6) 

The variables contained above are defined as follows:  PV mpptP t  is the power of 

the maximum power point tracking (MPPT) operated solar PV system;  PVP t  is the 

power generated by the solar PV system; and  PVT t  is the solar PV system power tariff. 

The  MSW mpptP t  is the power of the MPPT operated MSW to energy system; 

 MSW mpptP t  is the power of the MSW to energy system; and  MSWT t  is the MSW 

power tariff. The  BCP t  is the maximum charging power of the BESS;  BDP t  is the 

maximum discharging power of BESS; and  BCT t  is the BESS charging power tariff. The 

 DGP t  is the DG power; and  DGT t  is the DG power tariff. The t  represents the 

time step; and it  is initial time of analysis. The OF is constrained by the generated power 
of the DG, solar PV, WTE with respective efficiencies; and the power consumed by the 
converter, load and power used to charge the BESS, as in the following:   ������(�) + ������(�) + ��������(�) = ������(�) + ��(�) + ����(�), (7) 

where, ��(�) = �����(�) + �����(�), (8) 

is the total load on the microgrid for which  L ACP t  is the AC load power requirement, 

and  L DCP t  is the DC load power requirement; the DG , PV , and WTE  represent 
the efficiency of the DG, solar PV, and MSW systems. The power consumed by the con-
verter, i.e.,  CVP t  has an efficiency of the interlinking converter as CV . The BESS 

power, i.e.,  BP t  has an efficiency B . See Table 3 for the list of the efficiency values.  

Table 3. List of values of efficiency. 

Efficiency symbol of a system Value (%) 

PV  90 

MSW  80 

B  90 

DG  85 

CV  90 
Source: Contents list available at IJRED website Int. Journal of Renewable Energy Development 
(IJRED) Journal homepage: http://ejournal.undip.ac.id/index.php/ijred 

 
Furthermore, the microgrids are constrained by daylight hours production of solar 

PV, and available waste for the MSW system. These constraints are described as follows: 0 ≤ ���(�) ≤ �and������ (9) 0 ≤ ���� ≤ �������� (10) 
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Therefore, the OF in Equation (1) is minimized with these explained constraints, 
while taking care not to overcharge or drain the BESS. The BESS's state of charge (

 SOC t ) is obtained via the expression (11): ���(�) = ���(��) + 1720 ����������� � ����(�) − ���(�)���,  � ∈ {��, �� + 1,… , �� + �Δ�}�
��  (11) 

In here, the 0t  represents start time at 0 s; NC  represents BESS nominal storage ca-

pacity; BC BD   represents BESS charging-discharging efficiency; DCV  represents the 

DC bus voltage; n  is the number of steps and   is the time step. The BESS  SOC t  

overcharging limit is denoted as MAXSOC , while the draining (over discharging) limit is 

denoted by MINSOC , such that the inequality (12) is satisfied. The BESS’s power is bal-
anced by the charging-discharging cycle (13), for which maximum power that can be con-
tained is B MAXP   such that inequality (14) holds.  ������ ≤ ���(�) ≤ ������ (12) ��(�) = ���(�) − ��� (13) 0 ≤ ��(�) ≤ ������ (14) 

The successful minimization of the OF in (1) by application of constraints (7), (9) – 
(10), (12) – (14) will result to the following optimal states 1 – 4: 

State 1: the AC microgrid will be supplied by the WTE, with the DC microgrid sup-
plied by the solar PV and the BESS, while the DG will not be used described by (15) – (18). �����(�) ≤ ��������(�) (15) �����(�) + ����(�) ≤ ������(�) (16) ���(�) = ���(�) = 0 (17) ��(�) = ��(��) + ��� [������(�) + ��������(�) − �����(�)]�

�� �� (18) 

State 2: the AC microgrid will have higher demand than what the WTE can provide, 
with the DC microgrid supplied by the solar PV described by (19) – (22). �����(�) > ��������(�) (19) �����(�) ≤ ������(�) (20) 

������(�) = � [�����(�) + ������(�) − ��������(�)]�
�� �� (21) 

��(�) = ��(��) + ��� [��������(�) − �����(�) − ������(�)]�
�� �� (22) 

State 3: the AC microgrid will be supplied by the WTE, with the DC microgrid not 
able to be supplied by the solar PV described by (23) – (26). �����(�) < ��������(�) (23) �����(�) > ������(�) (24) 

������(�) = � [�����(�) + ������(�) − ��������(�)]�
�� �� (25) 

��(�) = ��(��) + ��� [��������(�) − �����(�) − ������(�)]�
�� �� (26) 
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State 4: the AC microgrid will not be able to be supplied by the WTE, with the DC 
microgrid not able to be supplied by the solar PV either, denoted by (27) – (36). �����(�) ≥ ��������(�) (27) �����(�) ≥ ������(�) (28) ���(�) = ���(�) = 0 (29) 

��(�) = ��(��) + ������� [�����(�) − ������(�) − ��������(�)]�
�� �� (30) 

��(� + 1) = ������ (31) 0 ≤ ���(�) ≤ ������� (32) ��(�) ≥ 0 (33) 0 ≤ ����(�) ≤ �������� (34) ���(�) > 0 if ���(�) ≤ ������ (35) ���(�) = 0 if ���(�) ≥ ������ (36) 

3. Simulations 
The four states present in Subsection 2.7 are simulated considering the availability of 

respective energy resource in that particular area, i.e., electricity generation using WTE 
power plan; electricity generation using HKP power plan; and electricity generation using 
solar PV power plan; and all optimal states are considered for implementation. To make 
it possible we have used excel. 

4. Results and discussions 
This Section presents the findings from the simulations above, and provides analysis 

of the suitability of each generation scenario for the DRC. 

4.1. Electricity generation using Municipal Solid Waste power plan 
The ten cities with potential of using MSW to power plan generation are listed in 

Table 4. The MSW can generate up to 83 790 kW. 

Table 4. The list of ten cities that can use MSW to generate electricity power plan. 

City name Population MSW (tons/day) Electricity generated (kW) 
Kinshasa 13 265 000 9 000 50 000 

Lubumbashi 1 786 397 1 212.03 6 733.5 
Mbuji-Mayi 11 680 991 1 140.51 6 336.17 

Kananga 1 061 181 719.99 3 999.94 
Bukavu 1 012 053 686.65 3 814.72 
Goma 1 000 000 678.48 3 769.33 

Kisangani 935 977 635.04 3 528 
Tshikapa 587 548 398.64 2 214.67 
Kolwezi 453 147 307.45 1 708.06 

Likasi 447 449 303.58 1 686.56 
Total 32 229 743 15 082.37 83 790.95 
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4.2. Electricity generation using hydrokinetic power plan 
The HKP potential of DRC can be exploited to generate electricity to about 50.9 MW 

for twenty-five cities situated in the path of large rivers (see Table 5), with possible mini-
mum generation of 300 kW and maximum generation of 5 000 kW for individual HKP 
location (site).  

Table 5. The list of twenty-five cities that can use hydrokinetic to generate electricity power plan. 

City name River name Electricity generated (kW) 
Kinshasa Congo 2 000 

Kikwit Kwilu 900 
Idiofa Musanga 700 
Gungu Kwilu 500 
Kindu Congo 2 000 
Nonda Congo 300 

Mbandaka Congo 5 000 
Kalemie Lukuga 1 000 
Tshikapa Kasai 3 000 

Buta Rubi 1 000 
Malemba-Nkulu Congo 2 000 

Wamba Congo 2 000 
Aru Kibali 5 000 

Kananga Lulua 2 000 
Boma Congo 2 000 
Feshi Feshi 5 000 

Mwene-Ditu Luilu and Lubilandjila 5 000 
Bumba Congo 2 000 
Lisala Congo 1 000 

Kabanga Lufira 1 000 
Shabunda Ulindi 500 
Kisangani Congo 2 000 
Ubundu Lualaba 2 000 
Boende Tshuapa 1 000 
Nioki Fimi 2 000 

Total generation by HKP 50 900 

4.3. Electricity generation using solar PV power plan 
The DRC has lots of solar PV generation potential based on her solar insolation map, 

see Figure 6. This study has identified eight cities that have this potential to use solar PV 
and listed them in Table 6, that can use solar PV to generate electricity to the tune of 661 
000 kW, where the minimum possible generation is 3 000 kW at Kananga and Kasongo 
and maximum generation is 400 000 kW at Kinshasa. 
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Figure 6. The DRC solar PV potential from 1994 to 2018. Sources: (IEA et al., 2021; World Bank, 
2020.) 

Table 6. The list of eight cities that can use solar PV to generate electricity power. 

City name Insolation (kWh/m2) Electricity generated (kW) 
Kinshasa 3.22 – 4.89 400 000 

Kikwit 4.5 – 7 50 000 
Mbuji-Mayi 4.4 – 5.14 50 000 
Lubumbashi 6.5 100 000 
Mbandaka 5 – 5.5 50 000 

Kindu 3.5 – 6.75 5 000 
Kasongo 3.5 – 6.75 3 000 
Kananga 4.4 – 5.14 3 000 

Total generation by solar PV 661 000 
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4.4. Summary of total renewable energy generation 
Therefore, Table 7 summarises the total electricity from renewable energies totalling 

795 690 kW that can power the microgrid proposed for the DRC.  

Table 7. The mix of renewable energies that can be used to power DRC’s microgrid. 

No. Energy type Electricity generated (kW) 
1 Solar PV 661 000 
2 HKP 50 900 
3  WTE 83 790 

Total electricity generated 795 690 
 
Further, this paper selects forty-four (44) project sites for this energy production, 

shown by the following distribution. The number of projects feasible for cities is 24 and 
for rural areas is 20 projects.  

The cities 24 projects will total 755 109.81 kW, i.e., 94.9% of the total proposed gener-
ation for which the energy sources are: 
1. Nine (9) projects are proposed to use WTE, 
2. Eight (8) projects are proposed to use HKP, and 
3. Seven (7) projects are proposed to use solar PV.  

The rural areas 20 projects will total the 5.1% of the total proposed generation for 
which the energy sources are: 
1. One (1) project is proposed to use WTE,  
2. Eighteen (18) projects are proposed to use HKP, and  
3. One (1) project is proposed to use solar PV. 

5. Conclusion  
This paper has looked at the electricity deficit of the DRC and found that despite 

various available renewable resources, the DRC has a deficit of 3 534 680 kW (i.e., 74\% 
of the projected demand). This has stagnated the RER at 1%. Then, the paper explored the 
potential of generations using – MSW, HKP, and solar PV and found that for 44 feasible 
projects, there could be generated 795 690 kW. Out of this generation, 94.9% is feasible in 
cities, whilst 5.1% is feasible for rural areas. Further studies need to be undertaken to in-
corporate more sources such as the biomass from the vast forests of the DRC as a renew-
able energy resource and consider cheaper power transmission and distribution technol-
ogies so that the amount of energy for the rural areas is increased. 
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