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The users of power distribution and transmission networks are generally
guided to sustain advanced power factor (PF) of load as it is affecting the
power loss of a feeder network where it separately owns major influence on
electric charges layout. Therefore, some cautious loss allotment schemes are
to be incorporated and an acceptable satisfying/penalizing policy for
advanced/less PF users, independently. Keeping this in view, the mentioned
article proposed a new scheme, i.e., the active power loss allocation (APLA)
procedure which allows power loss to the system distributors by considering
the load demands, topographical localities, and PFs. A newly modified
procedure assigns inducements hardly to all the involved utilizers against
change in load PF continuously, where it is evaluated via proper mathematical
and statistical study. The efficiency of the newly modified APLA scheme is
explored in two dissimilar frameworks of low PF using 33 bus system radially

Radial distribution network distributed network (RDN). The interpretation is in favor of examined
transmitted, distributed, and allows generated PF to be verified subsequently.
Comparatively, the results achieved highlight the originality of the present

method compared with different standard schemes/frameworks.
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1. INTRODUCTION

This paper deals with how power loss is allocated within the buses. The proposed loss allocation
method is used to reduce the loss in the system. The radial distributed network is considered with some methods
by including forward and backward sweep-based methods and modeling it as a P-Q bus system the network is
evaluated. In the current scenario, the power sector is losing its identity. So, to make the system most efficient
and valued many more changes are defined and incorporated [1]. The rebuilding of the power unit sector
represents different independent business units changed to power supply systems with a view of bringing
competition among the service providers. This challenge is observed majorly in the areas of production i.e.,
generation, sending i.e., transmission, and distribution. In all the areas where the challenges are observed,
power loss is playing a diverse part in the tax structure [2]. In the past, loss allocation [3]-[5] problems are
forwarded to the transmission system, but due to day-to-day increases in sustained energy resources like solar
energy, wind energy, and hydro energy [6], [7], distributed generations (DG) units [8]. Also, there will be more
challenges for the allocation distribution systems) when compared with the power storing devices which will
be added at the load ends. The addition of DG units has a major effect on the true power loss allotment [9] of
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radially distributed networks as it switches the current direction in the network. The power distribution system
consists of different types of end users like household, industrial users, commercial consumers, and residential
users too. The energy dissipated through them relies upon their power factors (PFs) of load [10] which defines
the information about the load which is connected to radial distribution networks [11], [12]. Consequently,
with extreme use of higher inductive loads [13] such as compressors, induction mators, and relays that use
magnetic field, the quality of the loads gets decreased and simultaneously efficiency also gets reduced. Loads
with low PFs increases losses in the whole system and efficiency get decreased. So, for accurate, productive,
and effective operation of the power distribution system and service provider distributor has set some base
value and standard PF value as 0.85 in India and 0.95 in the USA [14].

As most of the loads are highly inductive in nature, they cannot be avoided fully in PDS [15]. But we
can improve the PF of this load by placing PF correction devices in our surroundings [16], [17]. The pro-rata
method gives losses to the consumers as well as to DG owners according to their consumption of power [18].
This scheme allows power loss by ignoring the topographical areas of the utilisers, but the MW-mile technique
[19] also known as the embedded cost pricing method has solved the problem by just multiplying the distances
of the needed load points which are located near the substation bus by consideration of the ratings of consumers.
Whereas the mentioned methods allocate losses excluding load flow [20] analysis. There is no disadvantage
with the inclusion of a marginal loss coefficient (MLC)-based loss allotment scheme in which the losses are
assigned to the system units according to their MLCs [21] derived from Newton-Raphson load flow analysis
method [22].

2. FORMULATION OF PROPOSED LOSS ALLOCATION METHOD

The following area deals with the complete method of formulating the modified active power loss
allocation (ALPA) method [23], [24]. For this method, the prerequisites are the converged values of the
respective node voltages. These values are being derived by utilizing a forward and backward sweep-based
[25] scheme as mentioned below. A suited index method is designed for the total flow of load and energy loss
calculation [26]. In the mentioned method the slack/root bus of radially distributed network (RDN) is
mentioned as ‘1°, and subsequent buses with the main feeder and lateral feeders [27] are marked in their
increasing order. The branch marking is conducted by reducing a single unit from its receiving end node
number. Although the idea of negative load modeling (PQ type) [28] which is discussed is ensured to execute
loss allocation in the presence of dispersed generation units. By taking negative load modeling of dispersed
generation units into consideration, the total power injected at any of the node ‘n’ of the RDN can be estimated
as,

P +jQmj = (Plhaa — Pc?g) +j(Qhaq — chilg) 1

where P, ; + jQpy; is the complex load and Pj; + jQg, is DG powers at bus-n. At any node ‘n’ having node

voltage “V"wit’ the current of load or equivalent current injection (ECI) is calculated as,

, forn=2, 3,..., n-bus 2

£Ci = [(pg;ﬁ,-%)]* _ (ysol)

=
Vr‘;lvlt (Vr?vlt)

by adding the equivalent current injection of the corresponding nodes and the current for any branch-bc can
be found as,

Ill;ccrt = Zn eSN(bc) 171leci (3)

the successive nodes related to any branch ‘be’ of the network are stored in SN [ ] array. Thus (3) can be
written/modified using (2) as,

becn_ . bc,
pe =y ) )
bert n eSN(bc) (Vbc,n)*

nvlt

in words of branch impedance and branch current (I25,,) the reactive power loss of the respective branch-bc
can be calculated as,

Sll;lcoss = {Ill?ccrtlz}{zgicmp} = [[{Ill;ccrt} {Ill;ccrt}*]{zgicmp ] )

upon rearranging the (5),

Distribution networks power loss allocation with various power factors (Debani Prasad Mishra)



1236 O ISSN: 2502-4752

Sll))lcoss = {Ill;ccrt} {le;icmp}{lll;ccrt (6)
the branch current can also be expressed in the words of their sending and receiving end voltage and branch
impedance. This is (7),

bese i, bcre
Ill))cc‘rt — Vvt —Vlt (7)

bc
Zbimp

so, the (6) can be written as,

Vbc,se_Vbc,re * « [ zbe
gbe  — nwit ~Vnwic gzbe bc - _ [VbC.se _ VbC.Te] bimp [Ibc ] (8)
bloss — zbc bimp*bert T |V'nvlt nvlt be \°| L'bert

bimp (Zbimp)

substitute the value of current in the branch from (4) in (8) as,

bc  _ [y/bcse bcrel* ZIlzjiEmp (Pilitcfn—jqfrf}'n) 9
Shloss = [anlt = Vol ] e\ ZnsSN(bc) (Vbc,n)* ( )
(Zbimp) nvlt

rearranging the (9),

bc Vflfiie—Vrf’ifiie ! Zgicmp ben  :obcn
Shiloss = L esN(be) yben be Y\ [[Pinj = JQinj ]] (10)
nvlt (Zbimp)
bc,se berey* bc
Vowit —Vavl Zp; .
Let, [ f | = e ey an
1% (Zb,c ) g
nvlt bimp

therefore, the reactive power loss within the branch-bc can be calculated and it is shown as,

bc, -pbc, bc, - Abc,

Sll;lcoss =2n ESN(bC){Anf“gl +]Bnic‘r:g {Pincjn _]Qincjn (12)
b _ bc, bc, bc, bc, -(pbc, bc, bc, bc,

Shloss = Zn SSN(bC){Anf‘:lPincjn + Bnic‘rrrllg Qincjn} +]{anrr?gpinc}n - Anieleincjn (13)

Sll;lcoss = Pl?l%ss +jQIl)71Coss (14)

therefore, the true power within the branch-bc can be formulated in (15).

PlIxJ)Css = 9{{‘S‘ll;lcoss} =2n €SN(bC){AZf"eaniI;1Cj'n + BZiCr';?g lenc],n (15)

From (15), it can be stated that the reason for the true power loss of the concentrated branch is the
load points that are present beyond branch-bc. Therefore, to evaluate their own contribution, calculated energy
loss to be assigned within the utilisers, i.e., n eSN(bc). Hence, the true power also called the active power loss
allotted to the subsequent utiliser at node ‘n’, out of the total active power loss of branch ‘bc’ can be calculated
as:

Prtgss = AnyetPing" + Brimg Qi (16)
hence, by appending the single contribution regarding the real energy loss in each branch in the RDN [11] the
overall active power loss (APL) which is allotted at the end which is connected at the ‘n™ node is calculated
as:

Phlioss = ;}1{1’:):—11 Prf)li;;ls (17)
therefore, the total true energy drops of the RDN [11] is calculated by adding individual energy drops of the
utilisers respectively that are available in the network as (18).

PN = 2221 Ppioss (18)

tloss

3. RESULTS AND DISCUSSION
In the following part, the advantage of the modified loss allocation [3] method is verified. It is verified
by changing LPF and by executing a case study. A 12.66 kV 33-bus radial distribution network [11] with thirty-
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two branches is observed and is observed for examining the methods and results of the present procedure in a
case study. The related data for the case study are considered from the standard IEEE values. The PF of the
consumers (PFf,;) can be calculated from the load data (P, and Q7;,,) from standard values using (19).

PFl,,; = cos (tom‘1 %) (19)

The results obtained from (19) represents the PF at the base case condition [4]. The results obtained
in PF calculations are classified into three groups based on their decreasing PF; firstly, the subgroup group 1
(SG-1) consists of the first five buses, secondly, the subgroup 2 (SG-2) has the last 5 buses and the third group
consists of the remaining buses. The performance analysis of the 33-bus network is carried out considering two
scenarios based on the discussion in [11]. In situation 1, the load PFs of sub subgroup 1 (SG1) and subgroup 3
(SG3) will be reduced and increased by 10% respectively where the values of G2 remain constant.
In scenario 11, the load PFs of subgroup 1 (SG1) and subgroup3 (SG3) have decreased and increased by 20%
respectively while the values of SG2 remain constant.

In this case study, a thirty-three-bus radial distributed network [11] with a full load consisting of
(3715+j2300) kVA and a rating of 12.66 kV is considered while the consequent load data, and the line data has
been provided in IEEE standard values. From the loss allocation comparative values, it is observed the whole
network has a total true power loss at base case, situation-1, and situation-11 of 202.67 kW, 198.06 kW, and
190.53 kW respectively. Therefore, to verify the execution of the network, the consumers of the network are
divided into three groups as discussed previously in [11]. The detailed divided groups’ data of 33-bus is
provided along with the variation of PF in two different situations. So, the PF modifies as per the discussion in
[11] for two situations mentioned below for calculating the loss. Further, the power loss is varied for different
PF. The 33-bus test system is divided into sub-groups as SG1 having node numbers 6, 9, 10, 15, 16, and sub
SG2 having node numbers 4, 11, 14, 30, 33, and SG3 having node numbers 2, 3,5, 7, 8, 12, 13, 17, to 29, 31
and 32. In this paper, the PF is changed in two situations, i.e., in the situation I, we increase and decrease the
PF by 15% and by 25% for SG1 and SG2 respectively. For SG3 the PF remains constant in both situations. As
the PF is inversely proportional to power loss and the below values are calculated based on this condition.
Variation of power loss for different PFs is depicted in Table 1.

Table 1. Variation of power loss for different power factors
Power loss at various power factor
pf=1.0 pf=0.9  pf=0.85 pf=0.82  pf=0.7

Node No  Actual power factor ~ Power loss

2 0.8575 0.30 0.25725 0.28583 0.30264  0.3137 0.3675
3 0.9138 1.39 12701  1.47113 1.49433  1.5490 1.8145
4 0.8320 3.25 2.704 3.0044 3.1811 3.2975 3.8625
5 0.8945 1.83 1.6369 1.8188 1.925 1.9962 2.3384
6 0.8320 2.22 1.8470 2.0522 2.1729 2.2524 2.6386
7 0.8944 9.47 8.4699 9.4110 9.9646 10.329 12.099
8 0.8944 10.62 9.498 10.5539  11.174 11.583 13.569
9 0.8320 2.95 24544 272711  2.8875 2.9931 3.5062
10 0.8320 3.27 27206  3.02293  3.2007 3.3178 3.886

11 0.8320 3.55 2.9536 3.2817 3.4748 3.6019 42194
12 0.8638 4.50 3.8871 4.319 45730  4.7403 5.553

13 0.8638 494 4.2671 4741 5.020 5.2038 6.095

14 0.8321 11.00 9.1531 10.1701 10.7683 11.1623  13.075
15 0.9864 1.83 1.805 2.0056 2.123 2.2013 2.578

16 0.9487 4.04 3.832 42586  4.5091 4.674 5.4753
17 0.9487 4.14 3.927 4.364 4.6207 4.789 5.6108
18 0.9138 7.15 6.533 7.2596 7.6866 7.6978 9.3338
19 0.9138 0.28 0.255 0.2842 0.3010 0.3120  0.36552
20 0.9138 0.55 0.502 0.5584 0.5912 0.6129 0.7179
21 0.9138 0.61 0.5574  0.6193 0.6557 0.6797 0.7963
22 0.9138 0.65 0.5939 0.6599 0.6987 0.7243 0.8485
23 0.8742 1.87 1.6347 1.8163 1.9232 1.9936 2.335

24 0.9029 10.78 9.733 10.78 11.4508 11.8698 13.9046
25 0.9029 12.11 10.934 12.149 12.863 13.334 15.620
26 0.9231 2.56 2.3631 2.6257 2.7801 2.8818 3.3759
27 0.9231 2.68 2.473 2.7487 29104  3.0169 3.56341
28 0.9487 2.69 2.835 2.750 2.523 2.2683 2.0131
29 0.8638 8.05 6.953 7.7262 8.1806 8.4799 9.9337
30 0.3162 531 1.6790 1.8655 1.9753 2.0475 2.3986
31 0.9062 9.76 10.77 10.44 9.585 8.616 7.6468
32 0.9029 14.01 12.695 14.10 14.9363  15.482 18.136
33 0.8321 5.01 4.168 4.6320  4.9044  5.0839 5.9554
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4.  SIMULATION RESULTS

Variations of power loss among base case, situations | and Il are depicted in Figure 1. In Figure 1, it
is seen that the power loss is extremely high at node 30 when compared to other nodes of the network due to
high impedance. From Table 1, it is observed the energy loss is decreased at some nodes i.e., for SG1 nodes,
and increased at some nodes i.e., for SG2 nodes while at some nodes i.e., for SG3 nodes the power loss doesn’t
vary.

Variation of Power Loss between Base Case, Scenario-l and Scenario-ll
T T T T T T T T T T T T T T T T T T T

—'—Blase‘Case
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Figure 1. Variation of power loss among base case, situations I and |1

In Figure 2, itis seen that pf is extremely low at node 30 when compared to other nodes of the network.
It is observed that the PF is decreased at some nodes, i.e., for G1 nodes, and increased at some particular nodes,
i.e., for G2 nodes while at some nodes, i.e., for G3 nodes the power loss doesn’t vary. In Figure 3, it is observed
that the value of power loss varies differently for different PFs. In the above bar graph, the power loss at base
condition is varied with PF like when its value is 1.0, 0.9, 0.85, 0.82, and 0.7. For all the mentioned cases of
PF, the power loss is calculated. It is observed that at 32 buses there is high power loss due to high reactance
at that particular bus.

Varlatlon of power factor between Base Case Scenano Iand Scenario-ll
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Figure 2. Variation of power factor for base case, scenarios I and 1l
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Variation of power loss by varying power factor
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Figure 3. Variation of power loss with varying power factors

5. CONCLUSIONS

The proposed method for the true power loss allotment method is explained and represented in the
paper, in which it is working efficiently and adequately by considering load or DG power factors variation.
The proposed method is considered the best method for loss allocations due to the following considerations.
The methodology, formulation, and terms of these methods are quite easy and understandable. The results in
loss allocation are found to be satisfactory despite variations of the power factor of corresponding load i.e., it
allotted higher losses to respective mentioned load points in which the power factor is decreased and lesser
losses to those in which it is improved unless placing it unchanged for the remaining. Keeping in view of
distribution in loss allocation, it is discussed and figured that the modified scheme is very experimental and
sensible. From the above methods, it can be concluded that the evolved methods or algorithms meet all the
obligations or demands of the loss allocation method without any complications. The method results provide a
good voltage profile, i.e., whenever there is a change in load the system voltage level also changes accordingly.

ACKNOWLEDGEMENTS
This research work was funded by “Woosong University’s Academic Research Funding-2023".

REFERENCES

[1]  S. S. Kashyap and M. De, “Loss allocation and loss minimisation for radial distribution system including DGs,” IET Renewable
Power Generation, vol. 11, no. 6, pp. 806-818, 2017, doi: 10.1049/iet-rpg.2016.0506.

[2] R.D. Christie, B. F. Wollenberg, and |. Wangensteen, “Transmission management in the deregulated environment,” Proceedings
of the IEEE, vol. 88, no. 2, pp. 170-195, 2000, doi: 10.1109/5.823997.

[3] A.P.Hota, S. Mishra, and D. P. Mishra, “Active power loss allocation in radial distribution networks with power factor variation,”
Electrical Engineering, vol. 104, no. 3, pp. 1289-1304, 2022, doi: 10.1007/s00202-021-01385-4.

[4]  S. Mishra, D. Das, and S. Paul, “A comprehensive review on power distribution network reconfiguration,” Energy Systems, vol. 8,
no. 2, pp. 227-284, 2017, doi: 10.1007/s12667-016-0195-7.

[5] S. Mishra, D. Das, and S. Paul, “Active loss allocation systems in radial distribution systems,” Cogeneration and Distributed
Generation Journal, vol. 25, no. 3, pp. 26-43, 2010, doi: 10.1080/15453669.2010.10121741.

[6] M. Khosravi, H. Monsef, and M. H. Aliabadi, “Loss allocation in distribution network including distributed energy resources
(DERs),” International Transactions on Electrical Energy Systems, vol. 28, no. 6, p. €2548, 2018, doi: 10.1002/etep.2548.

[7]1  S. Mishra, D. Das, and S. Paul, “A simple algorithm for distribution system load flow with distributed generation,” International
Conference on Recent Advances and Innovations in Engineering, ICRAIE 2014. |IEEE, 2014, doi: 10.1109/ICRAIE.2014.6909127.

[8] A. Alam, M. Zaid, A. Gupta, P. Bindal, and A. Siddiqui, “Power loss reduction in a radial distribution network using distributed
generation,” 2018 International Conference on Computing, Power and Communication Technologies, GUCON 2018. IEEE, pp.
1142-1145, 2019, doi: 10.1109/GUCON.2018.8674942.

[9] A. O. Salau, Y. W. Gebru, and D. Bitew, “Optimal network reconfiguration for power loss minimization and voltage profile
enhancement in distribution systems,” Heliyon, vol. 6, no. 6, pp. e04233—04233, Jun. 2020, doi: 10.1016/j.heliyon.2020.e04233.

[10] M. Usman, M. Coppo, F. Bignucolo, R. Turri, and A. Cerretti, “Multi-phase losses allocation method for active distribution networks
based on branch current decomposition,” |IEEE Transactions on Power Systems, vol. 34, no. 5, pp. 3605-3615, 2019, doi:
10.1109/TPWRS.2019.2908075.

[11] A. Alam, A. Gupta, P. Bindal, A. Siddiqui, and M. Zaid, “Power loss minimization in a radial distribution system with distributed
generation,” Proceedings of the International Conference on Power, Energy, Control and Transmission Systems, ICPECTS 2018.
IEEE, pp. 21-25, 2018, doi: 10.1109/ICPECTS.2018.8521619.

Distribution networks power loss allocation with various power factors (Debani Prasad Mishra)



1240 O ISSN: 2502-4752

[12] S. Mishra, D. Das, and S. Paul, “A simple algorithm to implement active power loss allocation schemes in radial distribution
systems,” Journal of The Institution of Engineers (India): Series B, vol. 93, no. 3, pp. 123-132, 2012, doi: 10.1007/s40031-012-
0019-7.

[13] A. P. Hota and S. Mishra, “A forward-backward sweep based numerical approach for active power loss allocation of radial
distribution network with distributed generations,” International Journal of Numerical Modelling: Electronic Networks, Devices
and Fields, vol. 34, no. 1, 2021, doi: 10.1002/jnm.2788.

[14] E. A. Skow, K. A. Cunefare, and A. Erturk, “Power performance improvements for high pressure ripple energy harvesting,” Smart
Materials and Structures, vol. 23, no. 10, p. 104011, 2014, doi: 10.1088/0964-1726/23/10/104011.

[15] S. R. Salkuti, “Multi-objective based optimal network reconfiguration using crow search algorithm,” International Journal of
Advanced Computer Science and Applications, vol. 12, no. 3, pp. 86-95, 2021, doi: 10.14569/IJACSA.2021.0120310.

[16] L. S. Czarnecki, “Energy flow and power phenomena in electrical circuits: Illusions and reality,” Electrical Engineering, vol. 82,
no. 3, pp. 119-126, 2000, doi: 10.1007/s002020050002.

[17] V. M. Lopez-Martin, F. J. Azcondo, and A. Pigazo, “Power quality enhancement in residential smart grids through power factor
correction stages,” IEEE Transactions on Industrial Electronics, vol. 65, no. 11, pp. 8553-8564, 2018, doi:
10.1109/TIE.2018.2813965.

[18] M. Chakravorty and D. Das, “Voltage stability analysis of radial distribution networks,” International Journal of Electrical Power
and Energy System, vol. 23, no. 2, pp. 129-135, 2001, doi: 10.1016/S0142-0615(00)00040-5.

[19] K. M. Jagtap and D. K. Khatod, “Allocation of distribution network losses with different types of distributed generation,” 12th IEEE
International Conference Electronics, Energy, Environment, Communication, Computer, Control: (E3-C3), INDICON 2015. IEEE,
2016, doi: 10.1109/INDICON.2015.7443156.

[20] S. R. Salkuti, “Emerging and advanced green energy technologies for sustainable and resilient future grid,” Energies, vol. 15, no.
18, p. 6667, 2022, doi: 10.3390/en15186667.

[21] C. M. Kishore and C. Venkaiah, “Implementation of modified MW-mile method for transmission cost allocation by incorporation
of transmission losses considering power factor,” 2016 National Power Systems Conference, NPSC 2016. IEEE, 2017, doi:
10.1109/NPSC.2016.7858839.

[22] J. Mutale, G. Strbac, S. Curcic, and N. Jenkins, “Allocation of losses in distribution systems with embedded generation,” IEE
Proceedings: Generation, Transmission and Distribution, vol. 147, no. 1, pp. 7-14, 2000, doi: 10.1049/ip-gtd:20000003.

[23] D. Q. Hung and N. Mithulananthan, “Multiple distributed generator placement in primary distribution networks for loss reduction,”
IEEE Transactions on Industrial Electronics, vol. 60, no. 4, pp. 17001708, 2013, doi: 10.1109/T1E.2011.2112316.

[24] A. Ben-Israel, “A Newton-Raphson method for the solution of systems of equations,” Journal of Mathematical Analysis and
Applications, vol. 15, no. 2, pp. 243-252, 1966, doi: 10.1016/0022-247X(66)90115-6.

[25] A.P. Hota, S. Mishra, and D. P. Mishra, “Power/energy loss allocation in deregulated power distribution system with load factor
and load power factor variation,” International Journal of System Assurance Engineering and Management, vol. 13, no. 1, pp. 250—
266, 2022, doi: 10.1007/s13198-021-01227-3.

[26] A. P. Hota, S. Mishra, and D. P. Mishra, “Active power loss allocation in radial distribution networks with different load models
and DGs,” Electric Power Systems Research, vol. 205, no. 2, p. 107764, Apr. 2022, doi: 10.1016/j.epsr.2021.107764.

[27] A.P. Hota, S. Mishra, D. P. Mishra, and S. R. Salkuti, “A novel methodology for power loss allocation of both passive and active
power distribution systems,” International Journal of Emerging Electric Power Systems, vol. 23, no. 2, pp. 145-159, Apr. 2022,
doi: 10.1515/ijeeps-2021-0087.

[28] A. P. Hota, S. Mishra, D. P. Mishra, and S. R. Salkuti, “Allocating active power loss with network reconfiguration in electrical
power distribution systems,” International Journal of Power Electronics and Drive Systems, vol. 12, no. 1, pp. 130-138, 2021, doi:
10.11591/ijpeds.v12.i1.pp130-138.

BIOGRAPHIES OF AUTHORS

Debani Prasad Mishra & B4 B8 © received the B.Tech. in electrical engineering from the
Biju Patnaik University of Technology, Odisha, India, in 2006 and the M.Tech. in power
systems from IIT, Delhi, India in 2010. He has been awarded a Ph.D. degree in power
systems from Veer Surendra Sai University of Technology, Odisha, India, in 2019. He is
currently serving as assistant professor in the department of electrical engineering, 11T
Bhubaneswar, Odisha. His research interests include soft Computing techniques application
in power systems, signal processing, and power quality. He can be contacted at email:
debani@iiit-bh.ac.in.

Rudranarayan Senapati F:d B9 © received the B.Tech. in electrical engineering from
the Utkal University, Odisha, India, in 2001 and the M.Tech. in communication system
engineering in 2008 from KIIT University, Odisha. He has been awarded a Ph.D. degree in
electrical engineering from KIIT deemed to be University, Patia Bhubaneswar, Odisha,
India, in 2018. He is currently serving as assistant professor in the school of electrical
Engineering, KIIT, deemed to be University, Patia, Bhubaneswar, Odisha. His research
interests include Solar forecasting, blockchain technology, renewable integration to power
systems, and power quality. He can be contacted at email: rsenapatifel @kiit.ac.in.

Indonesian J Elec Eng & Comp Sci, Vol. 31, No. 3, September 2023: 1234-1241


mailto:debani@iiit-bh.ac.in
https://orcid.org/0000-0003-0428-8833
https://scholar.google.co.in/citations?user=fi3Hp1kAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=56537757800
https://www.webofscience.com/wos/author/record/1885233
https://orcid.org/0000-0003-3302-4431
https://scholar.google.com/citations?user=2lIQ6FwAAAAJ&hl=en&authuser=1
https://www.scopus.com/authid/detail.uri?authorId=57192557065
https://www.webofscience.com/wos/author/record/J-2771-2019

Indonesian J Elec Eng & Comp Sci ISSN: 2502-4752 g 1241

‘i‘/..)"‘!“:

Arun Kumar Sahoo & B:{ B8 completed Ph.D. from [T Bhubaneswar in the department
of electrical engineering, ODISHA, India in 2021. He completed the M.Tech. degree in
energy system and management from the SOA University, Odisha, India in 2013. His
research interests include power system economics, micro-grid, and soft computing
applications to power system, optimal power flow. He can be contacted at email:
C116003@iiit-bh.ac.in.

Jayanta Kumar Sahu £ B © received the B.Tech. degree in electrical and electronics
engineering from the Biju Patnaik University of Technology, Odisha, India, in 2010 and the
M.Tech. in power systems from Biju Patnaik University of Technology, Odisha, India in
2014. He is currently serving as assistant professor in the department of electrical
engineering, International Institute of information technology Bhubaneswar, Odisha. His
research interests include renewable energy, electrical machine, and power electronics. He
can be contacted at email: jayanta@iiit-bh.ac.in.

Surender Reddy Salkuti 4 B8 © received the Ph.D. degree in electrical engineering
from the Indian Institute of Technology, New Delhi, India, in 2013. He was a postdoctoral
researcher at Howard University, Washington, DC, USA, from 2013 to 2014. He is currently
an associate professor with the department of railroad and electrical engineering, Woosong
University, Daejeon, South Korea. His current research interests include market clearing,
including renewable energy sources, demand response, smart grid development with
integration of wind, and solar photovoltaic energy sources. He can be contacted at email:
surender@wsu.ac.kr.

Distribution networks power loss allocation with various power factors (Debani Prasad Mishra)


mailto:C116003@iiit-bh.ac.in
mailto:jayanta@iiit-bh.ac.in
https://orcid.org/0000-0002-6992-2535
https://scholar.google.com/citations?user=Fdjo5NwAAAAJ&hl=en&oi=ao
https://www.scopus.com/authid/detail.uri?authorId=57197843610
https://orcid.org/0000-0002-3715-1254
https://scholar.google.com/citations?user=S9QDJxUAAAAJ&hl=en&authuser=2
https://www.scopus.com/authid/detail.uri?authorId=57215201558
https://www.webofscience.com/wos/author/record/GQA-9015-2022
https://orcid.org/0000-0002-3849-6051
https://scholar.google.co.in/citations?user=yZze_g4AAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=54419090000
https://www.webofscience.com/wos/author/record/1489211

