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Ministry of Energy
Energy Policy and Planning Office (EPPO)

Focus on developing Thailand's network system to be intelligent.

(Grid Modernization)
**4D1E (GOING TO BE SMART GRID AND ENERGY TRANSFORMATION)
® DIGITALIZATION : Using a digital system to replace an analog system
* DECARBONIZATION :Carbon dioxide reduction
¢ ELECTRICFICATION : Promote the use of electric cars
¢* DECENTRALIZATION : Decentralization of control power according to districts and localities
¢ DE-REGULATION :Repeal of outdated regulations Not keeping up with technology

+*5 PILLARS (DRIVEN) : Five pillars driving Thailand's smart grid system

® Energy Management System (EMS) : Electrical energy management system efficien

® Demand Respond (DR): Load Response

® Renewable Energy (RE) FORECAST : Forecasting electricity produced from renewable enefgy

® ENERGY STORAGE SYSTEM :

®* MICROGRID & PROSUMER :Microgrid and prosumer systems, microgrid technology that can manage the
electricity producer side and use electricity at the same time by relying on a small electrical network

® EV INTEGRATION : Integration of electric vehicles and the 30%@30% policy (reduce ICE engines,

increase EV cars)
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Related technology and energy transition In the near future and businesses related to solar cell systems and smart grid systems
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Energy Storage Overview

OPEN-LOOP PUMPED-STORAGE HYDROPOWER CLOSED-LOOP PUMPED-STORAGE HYDROPOWER
Projects that are continuously connected Projects that are not continuously connected
to a naturally flowing water feature to a naturally flowing water feature
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Energy Storage technologies applied used in Thailand

1. Hybrid hydro power plant combined with BESS+Microgrid EMS (Microgrid Energy Management
System)Hydro Floating Solar Hybridge

2. Energy Storage System (ESS)

3. Hydrogen Technology

4. Carbon Capture and Utilization (CCU)

5. Small Modular Reactor (SMR)

o Energy storage system



Energy Storage in Thailand
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Energy Storage in Thailand
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Energy storage in batteries and connect the system to the

electricity grid, (Battery Energy Storage System: Grid Scale BESS)

The graph shows the increasing use of renewable energy from solar system
and bringing batteries to work with renewable energy
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Battery Energy Storage System (BESS)

Battery BESS for Energy storage consisting of:

1. Lithium Iron Phosphate : LFP
- Safety , Decomposition temperature > 270 C
- Deep of Discharge (DOD), Charge and Discharge, increased cycle
2. Lithium Nickel Manganese Cobalt : NMC
- Capacity Density per areas increased
- Quick charge and low temperatures
For using batteries to store energy in the industrial sector and power plants, LFP is commonly used for safety.

Increase the energy stability of the Grid

In the automotive or EV industry, both LFP and NMC are used,
depending on the application suitable for that model.



Technical Data for Battery Energy Storage %% Current rate : C rate >>> ability to supply

. current compared to capacity
%* State of health : SOH >>>

battery health Or how many % of your battery has deteriorated? For example, ] Time
when it was first used it had 100% capacity, but after 2 years of use, . r—
it had 90% remaining, which means SOH = 90%. Table 1: C-rate and service
2C 30 min . )
times when charging and
iC 1h discharging batferies of
14h (1,000mAh)
* Deep of Discharge (DOD): The value of the depth of discharge (%) is easy to understand: If flataxtie L
our car has a full tank of gas And we used it all up, that is, 0.2C or ©/5 5h
used it up 100%. When we refilled it, it started up without any problems. 0.1C or C/10 10h
But if it's a battery If the battery runs out to 100% often, — -

it will cause the battery to deteriorate very quickly.

So we have to manage Let the battery supply only 80% of energy (20% remaining),

then we stop supplying energy (Discharge) and then we add more energy (Charge) to the
battery. Slowly supply full power.

Battery Charge Cycle >>> The number of cycles that a battery can be used before it deteriorates.
For example, Sungrow's battery can supply energy for 5,000 cycles,
which if we estimate that 1 day = 1 Cycle, it means that the battery has a lifespan of approximately 14 years (5,000 / 365 = 14 )



Comparison table of battery types and Li-lon battery supply chain

Credit Source: Energy Research Institute Chulalongkorn University
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Benefits of the BESS battery power generation system

1 Maximize Self Consumption DC1500V 5.1 / 5.34MVA AC Station
2. Energy

3. Power Quality
4. Energy Arbitrage
5. Peak Shaving

6. Custom Solution

Inside of container Integrated in the factory



Main Equipment of Battery Energy Storage System, BESS

ESS System (Typical Configuration)

- ESS(Battery) package

DC box

ESS-PCS

Transformer
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Solar Power Plant +BESS

Renewable Energy Business Field

AC-Station PPC Monitoring
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Solar Power Plant




Diagram of BESS grid Connection installation at CSCS (Computer Substation Control System)
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Energy Management System (EMS) at CSCS
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Grid 22/115KV

CSCS (Computer Substation Control System)



ESGtech

Harssuan Univeraity

Draft Example for BESS Sizing: Northern Area

® i Grid deferral
Overload management

Main Applications Original size NPYinMTHE  NPVin MTHB BESS size
o Grid Deferral ion_ Name MW BESS MWhBESS _ (Financial) [Economic) BESS MW BESS MWh
% uTA UTTARADIT 1058 30.88 = 13Peak Shaviees 11.00 31.00
0 Peak Shaving (py LAMPANG 1 1727 @4s 381.85 . 4%? 18.00 56.00
o Ancillary Serviga SUKHOTHAI 1385 3832 | (1)  3chmergy Arbitrager 3¢ 14.00 40.00
WGET WANG THONG 15.10 50.03 350.24 44632 16.00 §1.00
AT SOTAT T, DCA DENCHAI 74 2103 36578 43128 200 2200
SZA SALOKEAT 1448 4280 333.31 41450 15.00 44.00
- RKA RONG KWANG 1033 3075 34&.394 3@;.23 T 3100
/ PLC PHITSAMNJLOK 3 B0 oS © lherementalje 12.00 70.00
AA——>01, 10a LOM 5AK 2300 7. 7886 arowth s3 7200 B0.00
maasivan kKU Vil S KHLUMS 5,28 1088 (L I 150.68 ::E.aa 7.00 2000
I S10THAl 0.00 2400 117.60 183.40 200 2400
= + LA LA rRaEl 724 1762 107.78 145.70 200 18.00
MzA MAE 50T 1 17.05 8227 : gﬁ_@ 1800 50.00
el /U UTHAITHA! 26.03 i“ mf"'"aw SEIYICE 5 85.00
\ 7 BoA BAN RAI 817 50 53df 2 support28.72 200 16.00
- aLA FHO THALE: 1107 3147 (1388 ian 45.08 1200 32.00
EA INBURI D38 2505 {14.55) 4034 10.00 26.00
TAA TAK 1 1255 54.10 {88.45) 575 12,00 55.00
Cost-benefit- CHOM THONG 1013 8183 1102 84 2417 2000 B2.00
= WPA WIANG PA PAO 1404 4119 ©pfind operdfion 1500 42,00
qnnlys|s aRa FHROM PHIFAM i — L {34.33) 8.02 200 2100
NAT NAKHOM THAI 617 167 {30MEEEE POWEr 219 7.00 16.00
supply 363.00

Avoided outage
bt @ Ot:jtage_ impact
= 960 MWh from 22 of 107 subs in the Northern region is

economically feasible in the Northern region
Credit source: SGtech, Naraesuan University
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Project Reference BESS and miswauwns:uululasnsa 27

TAsvnis Smart micro grid
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BESS: Samui Island Project
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BESS PRE-COMMISIONING TEST

BATTERY SUB-SYSTEM PRE COMMISSIONING TEST

1)  VOLTAGE CHARGING

2) CURRENT CHECKING

3) THE SOC OF BATTERY ESTIMATE

4) BATTERY FAULT DEFECT AND ALARM ONLINE
5) BATTERY CHARGE/DISCHARGE MANAGEMENT

6) BATTERY SOH TEST

PCS TEST (POWER CONVERSION SYSTEM) PRE COMMISSIONING TEST
1) CHARGE FULL AND DISCHARGE EMPTY TEST

2) BESS CAPACITY TEST

3) MAXIMUM ACTIVE/REACTIVE POWER CAPACITY TEST

4) QUARDRANT TEST

5) ROUND-TRIP EFFICIENCY

6) NOISE TEST - FULL LOAD



OPERATION AND MAINTENANCE BATTERY ENERGY STORAGE SYSTEM (BESS)

WARANTEE FOR 10 YEARS (BESS)

WARANTEE FOR OPERATION AND MAINTENANCE 3 YEARS
PREVENTIVE MAINTENANCE EVERY YEAR

CHECK AND BALANCE CELL OF BATTERY EVERY YEAR

REPLACE, BCU,BMS, MONITORING SYSTEM

CHECK HAVC SYSTEM, EVERY YEAR
CLEANING AIR GRILL AND FAN EVERY MONTH
CHECK CABLING AND ELECTRICAL EQUIPMENT EVERY 6 MONTHS

CHECK FIRE FIGHTING SYSTEM EVERY YEAR




Microgrid Technology

Microgrid EMS, Microgrid Controller
. . . . . nislunsugiinia wrawer NRR
**Microgrid Maesarieng, Maehongsorn, Province, PROVINCIAL ELECTRICITY AuTHoRITY |
Thailand

BESS 3 MW. / 1.5 MWh.
Diesel Generator 5 MW.
Hydro Power 1.3 MW.
Solar Farm 4 MW.
GRID 22 / 115 KV.
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Microgrid Maesarieng, Maehongsorn, Thailand

Published at Microgrid Knowledge (USA) and Solar quarter (India)

THE FIRST PILOT PROJECT iN THAILAND

Meroged Fromect ol Mam Sarang (o

Man fong Son

e Wil W Povncisl ety Auth e
mllion bt m qojeet marageee o 430 daps, T
- arasimied e compEts epewalie gy

i i samarable mnmgy mansgemern,

Tt importass bt o he Wcsngr Preuet
ity anel sy o the shustc
s byMum At

o main atoulion eysiem
Sitom e SyHEm can SeteG COWS 1
Wy ANl saCIC Rl a8 wek

wnangy dioiage
v Ecins

THAILAND'S MICROGRID PLANS TAKE SHAPE

g s \I"“l wWhiUR b Cen dpsTRlIng In
of & natioesi mcogre

W e et s
it wcme OGO howmrs o8 el
S0.000 H0pia 1 e mOtInOu Wssnorgsom Frowinie
1 VMl e Dot e o] calles) Wt
18 8 AN vl comprng 8 W ol
e L.
dnsi gavaraion. and coupled with 3 MW batary siomgn
R T L e ———
SyEiom warw upplied by Chinose sais. pwrad Nl Dipor

The Freringis Emciioty Bahony VEA m
L e
ety ol Thadwd Linde

bl b
i
e puspens i Fhasitand's
bacin b bk fha mad

vcnn e

Miimged Dawslopmasd Mar, LA

SOLARQUARTER | ASEAN

B9 tuiking M Misiisierg promel. PLA mafti 1 Sl the
e g Eswemare (06 15 1hi aten memt ol
ol by outages in Thaland T

oot whan e ower

Cep——
s wades Mherigiid Divaiapmain Flan o desigranl 1 npiscs

Pt camand growih

eshrotogy s e ES ek

A weeand sesufil rejeet |8 ale beny conaiueiad by U 4
04 ol PA'Y furbwer pilans Sl 1 b Sapignd

ity Thalsrsd nasr T Malays
(rojact compeives & 4 MWW Batiery. 1 MW of i

Quvaremnt pobry, Ihave @40 Dopatase
b dewminped in the couniry

BANCHA YATHIP

SEETANT FROECT DIRELCTOR
GUNELIL ENGINEERIG PLBLI
COMPRAY LMITER

DHE Jaw i, 10| PG 31

INSIGHTS

ONON

OLICY ANALY

\II(‘I{()(II{II) I)I I’L()\ MENTT

THAITAND

THE FIRST PILOT PROJECT IN THAILAND

Microgrid Project at Mae Sariang District, Mae Hong Son
Province with the Provincial Electricity Authority, Total 132.9
million baht in project management duration 450 days. The
project Is considered the company's renewable energy
business in terms of sustainable energy management.

The important benefit of the Microgrid Project s to increase the
reliability and stability of the electrical system. In case of the
main power grids system failure, the micro.grid system can
release itself independently. It can be utilized as the source of
electricity from other sources to replace the loss of electrical
energy from the main distribution system or energy storage
systems. The system can determine power quality, electrical
stability, and electricity reliabilty as well.

THAILAND'S MICROGRID PLANS TAKE SHAPE

We have a microgrid pilot project which has been operating in
Thailand, marking the first success of a national microgrid
policy introduced in 2018.

This got Commissioned in March and the project served the
energy which was needed for some 5,000 houses or around
50,000 people in the mountainous Maehongsor Province in
northern Thailand.We developed the project called Microgrid
Maesarieng. It is an 8 MW development comprising 4 MW of
solar PV together with a 1.2 MW hydropower plant, 5 MW of
diesel generation, and coupled with a 3 MW battery storage
system. The microgrid controller and energy management
system were supplied by Chinese state-owned Nari Grpor.

The Provincial Electricity Authority (PEA) s responsible for
providing electric power and related services and covers the
vast majority of Thailand. Under the auspices of Thailand's
Microgrid Development Plan, PEA was selected to take the lead
on building the Maesarieng project.

PEA wants to develop the pilot project in Maesarieng because
this Is the area most often affected by outages in Thailand. The
main problem is frequent outages where the power line fails or
s broken because of flooding, landslides or some other event.

‘This microgrid project aims to address this reliability issue while
the wider Microgrid Development Plan is designed to replace
peaking generation in response to power demand growth,
reduce distribution losses and overcome constraints in the
development of new transmission lines, support growth in
renewables, and bolster the development of smart grid
technology across the PEA network.

A second microgrid project is also being constructed by us as
part of PEA's network plans. Set to be developed in BeTong in
southern Thailand near the Malaysian border, this 10 MW
project comprises a 4 MW battery, 3 MW of solar PV and 5 MW
of diesel generation capacity.

‘The economics here are positive as energy consumption is in
high demand and BeTong recently announced an expansion of
the airport, for example. Further growth is anticipated in the
future with opportunities also for export into Malaysia and
Singapore as well as use in Thailand

Because of the Thal government policy, there are opportunities
for many microgrids to be developed in the country.

BANCHA YATHIP

ASSISTANT PROJECT DIRECTOR,
GUNKUL ENGINEERING PUBLIC
COMPANY LIMITED
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New Digital
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Smart Grid Wheeling Charge
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International Conference & Ex_:
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Bancha Yathip
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Linkedin: https://www.linkedin.com/in/bancha-yathip-ph-d-526b9812a



