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MICROGRID

ÅAbout Microgrid:
ÅKey Feauresof Microgrid
ÅType of Microgrid

ÅBPPT Microgrid :
ÅPuspiptekSmart Microgrid
ÅBPPT Sumba Microgrid 

ÅBPPT Next Smart MIcroGrid
Project



MICROGRID DEFINITION

U.S. Department of Energy Microgrid 
Exchange Group:

A microgrid is a group of interconnected loads and
distributed energy resources within clearly defined
electricalboundariesthat actsasa singlecontrollableentity
with respect to the grid. A microgrid can connect and
disconnectfrom the grid to enable it to operate in both
grid-connectedor island-mode.

CIGRÉ C6.22 Working Group, 
Microgrid Evolution Roadmap:

Microgrids are electricity distribution systemscontaining
loadsanddistributedenergyresources,(suchasdistributed
generators,storagedevices,or controllableloads)that can
be operated in a controlled, coordinatedway either while
connectedto the mainpowernetworkor while is landed.



THREE KEY FEATURES OF MICROGRID

1. A microgrid is local
ÅA microgrid generating power close to those it serves;

the generatorsarenearor within the building,or in the caseof solar
panels,on the roof.

2. A microgrid is independent
ÅMicrogrid can disconnect from the central grid and operate

independently. This islanding capability allows them to supply
power to customerswhena disturbances/outageon the powergrid.
Byislanding,a microgridescapessuchcascadinggrid failures.

ÅMicrogridstypicallyremainconnectedto the centralgrid. Aslongas
the central grid is operatingnormally,the two function in a kind of
symbioticrelationship,

3. A microgrid is intelligent
ÅMicrogrid controller, managesthe generators,batteriesand nearby

building energysystemswith a high degreeof sophistication. The
controller manage multiple resourcesto meet the energy goals
establishedby the ƳƛŎǊƻƎǊƛŘΩǎcustomers. They may be trying to
achievelowestprices,cleanestenergy,greatestelectricreliability or
someother outcome.



TYPE OF MICROGRID

ÅCustomerMicrogrid
ÅCustomermicrogridsor true microgridsare self-governed,and

usuallydownstreamof a singlepoint of commoncoupling(PCC).

ÅUtility or communitymicrogrids
ÅTechnically,they not be different from customermicrogrid, they

arefundamentallydifferent from a regulatoryandbusinessmodel
perspective,primarily becausethey incorporatetraditional utility
infrastructure. Utility regulation comesmuch more significantly
into play,this microgridmustcomplywith existingutility codes.

ÅVirtual microgrids
ÅVirtual microgridcoverDERat multiple sitesbut are coordinated

suchthat they canbe presentedto the grid asa singlecontrolled
entity.

ÅRemoteMIcrogrids
ÅRemote microgrids are obviously not able to operate grid-

connected,isolatedpowersystemsinvolvesimilartechnologyand
are closelyrelated. Soclosethat from a researchpoint of view,
they arecommonlydescribedasmicrogrids.

Source : Microgrid Knowledge



MICROGRID DEVELOPMENT STEPS
1.Conduct a Thorough Energy Assessment  :

ÅMake a list of where facilities need energy improvement

ÅObtain a full year electrical bill data

ÅAssess where and when peak energy occurs

2.Confirm that the Facilities are under your control :

ÅUnder your  control ? If they may be leased and under constraint

ÅOther tenants that may be impacted ?

3.Determine if there are any barriers to make energy improvement :

ÅRegulatory barriers ?

ÅLocal permits and codes ?

4.What Distributed Energy Resources to Achieve Improvement goals :

ÅWhat equipment is needed to achieve energy improvement ?

ÅWhat levels of power are needed at what time of day

5.Other Considerations :

ÅElectrical services and wiring

ÅInstallation requirement and training

ÅQualified engineer Source : Microgrid Knowledge



BPPT MICROGRID

A. in operation :
1. Puspiptek
2. Sumba
3. Baron Teknopark

B. To be upgraded 
1. Binary Cycle 500 kW Lahendong

C. In Preparation
1. PulauPramuka
2. PV+ Hydrogen in Baron Teknopark



PUSPIPTEK MICROGRID 

100 kWp BPPT Energy Building 
First Stage (2017):

10 kWpPV + On grid Inverter
10 kWh LiFePo4 Battery + Battery Inverter
PLC  based-SCADA , EMS , Weather station

Second Stage (2018):
90 kWpPV + on grid inverter (3 units)
Additional HMI and application

Third Stage (2019) :
Development of new microgrid controller

Fourth Stage (2020) :
More energy Storage



FEATURES AND FUNCTIONS
PUSPIPTEK MICROGRID 

a. Detail monitoring 
of Rooftop PV 
performance

b. Feeder Remote 
Control (CB 
monitoring and 
control)

c. Power back up 
system

d. Automatic Load 
Shedding and 
Demand Response 
Simulation

f. Home/Office 
Automation using 
IoT Devices

g. Transformer/cubic
le monitoring 
connected to 
Asset Database 
for asset 
management 
system

h. EV Charger 
control and 
monitoring 



Other Functions

Showcase of PV Microgrid, Education and Training



RENEWABLE ENERGY AND EV

Realtime monitoring energy transaction between 2 Charging Station and 100 kWp Rooftop PV 
The System can be Expanded into poin to poin energy transaction

Architecture



SMART MICRO GRID IN SUMBA ISLAND 
700 KWP PV + 1.15 MWH BATTERY

Objective :
ÅTo deliver constant and stable power to the grid from existing PV
ÅTo Increase the power of PV system without disturbing the weak power system
ÅTo Implement Smart Energy Storage Management System that can extend battery life



SOLAR IRRADIANCE AND SYSTEM OUTPUT POWER

Badan Pengkajiandan PenerapanTeknologi



PULAU PRAMUKA MICROGRID

Objective :
Å To enhance reliability, improve 

power quality, reduce dependency 
of fossil fuel

System Configuration :
Å 200 kWp+ 1 MWh battery system 

+ EMS 
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Load Profile Transformer #2 on Saturday - Tuesday 
09 - 12 March 2019 

P[W]

Q[var]

S[VA]

Uave[V]

Saturday, 
09/03/2019

Sunday, 
10/03/2019

Tuesday, 
12/03/2019

Monday, 
11/03/2019

Voltage Footprint

 210.0

 212.0

 214.0

 216.0

 218.0

 220.0

 222.0

 224.0

 226.0

 228.0

10
:2

3:
00

13
:2

1:
00

16
:1

9:
00

19
:1

7:
00

22
:1

5:
00

01
:1

3:
00

04
:1

1:
00

07
:0

9:
00

10
:0

7:
00

13
:0

5:
00

16
:0

3:
00

19
:0

1:
00

21
:5

9:
00

00
:5

7:
00

03
:5

5:
00

06
:5

3:
00

09
:5

1:
00

12
:4

9:
00

15
:4

7:
00

18
:4

5:
00

21
:4

3:
00

00
:4

1:
00

03
:3

9:
00

06
:3

7:
00

09
:3

5:
00

Vo
lta

ge
 (V

)

Axis Title

Voltage Profile on Saturday - Tuesday 
09 - 12 March 2019 

U1[V]

U2[V]

U3[V]

Uave[V]



PV + BATTERY + FUEL CELL MICROGRID CONCEPT

Case5 : H2One System

PVה 2.0    [MW]

Battery    5       [MWh]ה

ECה 100   [Nm3/h]

FCה 300   [kW]

H2Tanks  3000 [Nm3]ה


