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A Proposal
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Abstract—Indonesia is blessed with abundant renewable
energy resources. Nevertheless, they have only been used to cover
about 5% of thetotal national energy demand. To optimizetheir
utilization, the government has to make and implement a policy
that will encourage PLN costumersto help increase their on-grid
power supply capacity. Thispolicy will provide benefitsfor islands
that are already equipped with PLN power grids. This paper uses
Solar Power Plants and household costumers as models to
calculate potential on-grid power increase which can be
contributed by PLN costumers. A two-way power meter isused to
replace the currently used one. This model will be applied to the
conventional grid to demonstr ate the compatibility that show how
it is applicable even without upgrading the conventional grid to
become smart grid system. The result shows that customers can
participate significantly through the flow of their excessenergy to
grid

Index Terms—Fossil ener gy, fossil fuel, coal, ail, gas, renewable
energy, Solar PV Plant, sustainable development, power
consumers, PLN, two-way kWh meter, smart grid.

I. INTRODUCTION

A switch to a non-fossil energy system has becoma@aidable
if we are to ensure a more secured, reliable asthisiable
future. However, this requires a more significamntcibution

from renewable energy resources such as solar amd] and

identification of challenges in terms of flexibyljtstoring and
transmission of energy. Customers play an impontala in

making this transition possible: their flexibiliig needed to
accommodate the fluctuating generation of power pedk

time loads. Customers need to be flexible whengusimergy
and selecting modes of technology that can relyemon

renewable energy [1]. Meanwhile, the plan to bailduclear
fission power plant in Indonesia should be candebks it poses
many risks and not so economically feasible [5].
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A break through in the form of a government polisy
needed to encourage customers to contribute bygusin
renewable energy which will also provide them witnefits.

Indonesia is blessed with huge potentials of reidsva
energy, in particular geothermal, hydropower, wimolwer,
solar photovoltaic (PV) and biomass energy. Howedespite
the potentials, Indonesia is also faced with mamergy-related
challenges as it covers a huge geographical territo
comprising of 17,000 islands, 6,000 of which arbainited,
with highly diverse population density and econoagtivities.

Reserve of fossil energy is depleting, while in kst few
years coal export stood only at 80% of its totahual
production. Electricity supply is still limited, baly accessible
to those living in underdeveloped, remote aread,those on
the border areas. Power generation to supply theszes will
rely on renewable resources, but this requires ifignénd
knowledge of technology.

Electricity consumption in the year 2050 has been
predicted to jump up to 6.1 up to 7.5 times of tihathe year
2015. Electricity subsidies have been reduced asafetjories
of power consumers are no longer subsidized, potsoathe
Regulation of Minister of Energy and Mineral Resms
Number 31/2014. These 12 categories of consumetadia
household consumers (400 VA up #06.600 VA), business
consumersX 6.600 VA), industrial consumers @00 kVA),
government offices>6.600 VA), low voltage public lightings
and special service. The subsidies cut for elaégt@dnd fuel has
led to that for energy, from 315 trillion Rupiah 2014 to be
119 trillion Rupiah in 2015, the difference of whiwas used
to build infrastructure and conduct social develeptn

The target to increase power by 35,000 megawait)in
2019 is relatively hard to meet since the coalmasaecessary
to fire power plants has been depleting continuousls
contained in 2016-2025 RUPTL of PLN, the capacify o
installed plants, both owned by PLN and IPPs irohesia up
to 2015 constituted 48,065 MW, 33,824 MW of whichsain
Java-Bali system, while 10,091 MW was distributed
electricity systems in Sumatra, and the remainid$@ MW in
Eastern Indonesia. If the capacity of the rentethtsl which
amounted to 3,703 MW is counted, the whole capaeiighed
51,348 MW. PLN's coal-fired plants supplied most tbe
power supply (48,9%).

The huge amount of power generation by coal-firkzahts
compared to that generated by other types of plardstually
quite problematic as this contradicts with the pptio promote
energy diversification which has been perceivec agay to
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sustain the national energy security as well asolicypto  Fig.3 shows classification of power consumptionedasn

conserve energy. types of household customers based on Indonesé)(tdawa-
Government Regulation Number 79/2014 concerning thH&ali and Sumatera regions repectively. This papéy looked

National Energy Policy sets a target for renewadhergy into household customers as model of participa®this type

utilization to make up 23% of the total energy rmxn 2025, of customers constitutes the majority of customers.

and 31% of the total energy mix in 2050. Indonedational

Energy Council predicted that coal will be complietiepleted 60000 56311

in 2025, while fossil fuel supply (69%) will comepely dry out sssr

in 2050. Consequently, all fossil energy (coal,amitl gas) will . wosas 0

have to be imported. aoo00 2 s I
In this paper, the analysis will focus on houselistomers s020 [

and only the electricity data from Java-Bali poged is used, 30000 Jf 268 JRee

as this grid had the biggest amount of power. Raiésenergy 20000

type covered herein is limited to solar power aaythis type . N 8958 9724 0361 10972

of power is available in different packages andailtetion of .

panels was quick and easy. In addition, as a cpuutitization 0

of this type of energy will provide the most favola 2010 ont o1 o1 2014 2015

competitive advantage for a country which is lodaien = Indonesia - mJawa&gali - = Sumatra

equator, like Indonesia.
Fig.3. Number of Household Customers based upoimR&n Indonesia. [5]

Il. POTENCY OF HOUSEHOLDCUSTOMERS
This calculation is based on the assumed participabf

Under Regulation of Minister of Energy and Mineralhousehold costumers who own solar PV plant, whiclthe
Resources No. 31/2014 [4], electricity consumer® aj, oot tariff compared to that of business and dudal

categorized as follows (1) Household, (2) Commérd(a) customers. Assumed power contribution by custoroersing
Public and (4) Industry, as shown below in Fig.d &rg.2. solar PV plants can be seen in Table .

60000.00 56311.00
53078.00 TABLE |. CATEGORY OFHOUSEHOLD, BUSINESS AND INDUSTRIES
50000.00 as091.00 o870 CUSTOMERS
3011100 e Category of
40000.00 No. Customers Power Code
§ 4000000 Household
- ’ 1 Small 450 VA; 900 VA, 1,300 VA R-1/TR
000000 2| Medium 3,500 VA up to 5,500 VA R-2/TR
3 Large > 6,600 VA R-3/TR
10000.00 Business
1 Small 450 VA up to 5,500 VA B-1/TR
0.00 2 Medium 6,600 VA up to 200 KVA B-2/TR
2010 2011 2012 2013 2014 2015 3 Large S 200 KVA B-3/TR
Year
Industry
1 Small 450 VA up to 14 KVA I-1/TR
Fig.1. Increasing number of household customera £610 up to 2015. [3] 2 | Small to Medium 14 KVA up to 200 KVA I-2/TR
3 Medium >200 KVA 1-3/TM
4 Large >30,000 KVA -4/TT

Fig.2 shows the number of commercial, public, arlstrial
customers in Indonesia respectively. Number of sdal

customers is the lowest, but larger than publitarasrs in term This is only preliminary contribution, made purstan the

issuance of supporting government policy, and ti#i

of MVA loads. . i
increase as more and more customers are aware béttefits
000 2815 they can earn as customers of PLN with solar Pitpla
2549
_— - 2359
1877 2019 TABLE Il. ASSUMEDPOWER CONTRIBUTION BY CUSTOMERSOWNING
o, oo 1497 1682 SOLAR PANEL
1402 =
S 1500 1214 1300 e —
= 1146 — Category P Solar Power Partici- No. of Solar
x — ower . Power
1000 of (VA) Gen. pation Panel (KWp)
Customer (Wp) (%) Oowners P
=0 48 50 52 55 58 61 Household
0 Small 900 500 0.1 5,311 2,655.%
2010 2011 2012 2013 2014 2015 1,300
Year Medium 3,500 1,000 0.3 15,933 15,930.0
up to
Commerce Public Industi 5’500
—— mr T ubli naustry
Large >6,600 2,500 0.5 26,554 66,378.p
Fig.2. Increasing number of commercial, public, amtlistrial customers Total Solar Power Generated by Household 84,976

from 2010 up to 2015. [4]
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Table 1l is based on the assumed capacity of $®\aplants
owned by customers, the volume of which is propodl to the
customer’'s power consumption category. This catmra
shows that potential power generator from solampRwits can
reach up to 84,976 kWp, or 85 MWp when uprounded

Ill. CUSTOMERS RESPONSETOWARD THE MARKET

Currently, the number of customers in possessiosotsr
PV panels has been increasing, despite the fatcit tiegnains a
small number. To further encourage the growtheakthrough
government policy is needed to motivate other aqusts to
own alternative power generators such as solar pqlent
(PLTS), biomass power plant (PLTB), and microhygdower
plant (PLTMH).

Positive response will increase as price of soMruRits
becomes more affordable, along with the improvemaint
production technology of solar PV manufacturers

Positive response will increase as price of soMruRits
becomes more affordable, along with the improvemaint
production technology of solar PV manufacturersc@kding to
Swanson Law, the price of solar photovoltaic mosiyolar
panels) tends to drop by 19-23% for every doublify
cumulative shipped volume (production) thereof [§so, PV
power efficiency tends to rise, which means thaigbaize and
weight will decrease when installed on the roof.

IV. A PROPOSEDPRO CUSTOMERGOVERNMENT POLICY

To help boost participation of household custonterswn
solar panels, government needs to pass a reguldidns in
favor of the customers. Contribution by PLN custosnio
increase power supply can be done by:
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power will be utilized and paid by other, non-soRY-
owner customers.

3. The plan to build new power plants to increassgr supply
can be temporarily suspended

4. Costumers’ participation will induce diversifimn of
power generation from renewable energy, cutting rdow
dependence on coal, which in turn will reduce ,CO
emission. Coal-fired power plants, to compare wihmit
CO, as much as 940 kgGMW:eh, while solar PV plants
only emit 63 kgCQ@MW h.

5. The development of smart grid to replace thesentional
grid will further encourage customers to possesgyiith
solar PVs.

6. Indonesian energy sector will become more mtilas PLN
and customers jointly meet power demands through
installation of solar PV panels.

On the other hand, the benefits for customers afelws:

1. Customers can use power which exceeds theigamatdy
combining the power from PLN and from their solar P
panels.

2. Customers can send back their unused power kbviten
their load is low at home.

3. The excessive power fed into PLN system wiltalkeulated
to set off the utility charges in the following ntbn

If PLN upgrades their system to become smart gfig

customer participation will increase as they wél dategorized

as partners in power production. Customers canobedhold
or industry.

V. CONCLUSION

A strong economic and legal support provided by the
government in the form of a pro customer policy | wil

1. Replacing their currently installed one-way KWh-get significantly upscale the contribution of customers the

with a two-way meter, with assistance of PLN. Timister
will record both incoming and outgoing power flow.

2. To encourage customers to participate, governmeiht w,

promote the installation of two-way KWh meter t@leee
the old one, although this is not compulsory.

The procedures are as follows:

1. PLN customers in possession of solar PV plantsstegi

their solar PV to PLN and apply for a permit for
interconnection to PLN grid. PLN will then send ithe

personnel to inspect.
2. If granted, PLN will replace the old meter with ewntwo-
way kWh meter.

V. BENEFITFORPLN AND CUSTOMERS

With the participation of customers whose solar gi&n

connected to PLN grid, the following benefits candarned by

PLN and customers:

1. PLN will be supported during its peak load timeisTwill
be very helpful, since the Java-Bali's load comnbiusiy
grew at the annual average rate of 5.8% betweed-2015
[4].

2. Customers’ electricity charges will decline as thoeyn be
set off with power supplied from customers’ panélsN
will not suffer from any reduction of revenue sinttee

Indonesian power supply from renewable energy. Riod
their customers who own solar PV panel will joindyovide
power that used to be solely provided by a ceatdlione-way
power generation system. In its place, we gradiediye now a
decentralized, two-way power generation system.

The participation of customers can be fully optiedzn the
future if the currently existing conventional powgrid is
upgraded to be smart grid, supported by smart mmfdion
technology and communication and measuring equipmen
This smart grid will allow customers to do onlinemitoring
on the hourly load condition and the hourly pricifglping
them to determine the most favorable time to supiyr power
to PLN grid, besides detecting the power qualisimg pre-paid
fees, or even sending warning signs in the evefaudfs.
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