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Renewable Energy Timeline

The renewable energy resources form customers solar rooftop which will be connected to

BGPLC Network.
' SOLAR ROOFTOP ' SOLAR ROOFTOP SOLAR ROOFTOP SOLAR ROOFTOP i SOLAR ROOFTOP
ON GRID ON GRID ON GRID ON GRID ON GRID
1.1 MW 3.1 MW 20.75 MW 23.45 MW 390 MW
2020 2021 2022 2023 2024 2025
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Concept: BPLC Smart Grid & Energy Trading

. Energy Management
System (EMS): Provides
real-time monitoring,
demand/supply
forecasting, calculation and
control of energy resources

to efficiently meet
consumer needs

2. BGPLC1 and BGPLC2.

The Combined Cycle
Cogeneration Power Plants,,
are the main sources of

electrical energy for the
BGPLC Smart Grid Network
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3. Solar PV

The customer's rooftop solar
panels

The Renewable Energy
Resources generated from IU

customer.




l 5.GRIMM Concept: BGPLC Smart Grid & Energy Trading
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4. The Energy Storage 5. Customers
System (BESS): Industrial customers (e.g.,

Backup & Stability the factories) and EGAT will

Power to the Network receive firming energy
with high stability

6. The EV charging 7. Demand Response &
station: Our system Demand Trading:

supports future trends Future trend platform




BGPLC Energy Management System (EMS)
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Customer Solar PV System : 9 Systems

4G/5G Network
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Network Diagram — B.Grimm Power  hMPLS for Smart Grid project
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Battery Energy Storage System (BESS), 3MW/3.35MWH

BESS Control i Energy Manage System
Fiber Optic Patch
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Battery Energy Storage System * BMS : Battery Management System
PCS : Power Conversion System

POI : Point Of Interconnection

PMU : Phasor Measurement Unit s
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Electric Vehicle Charging Station
(EV Charging Station)

Fiber Optic Patch

Energy Manage System
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EV Charging Station
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Network Connection Diagram
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Simplified overall single line diagram

BPLC-2 Plant Generation and Distribution : Peak/Off Peak
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B1R & B2 SINGLE LINE o]
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Configure

Configure
Configure

Configure

Configure

Configure
Configure
Configure
Configure

Configure

Configure

Configure

Configure
Configure
Configure
Configure

Configure

Total PCS

Cantainar Door Opan (From 2 Doors)

AIR CONDITION ALARM Configure
EI I T
MAIN DISTRIBUTION BOARD ALARM Configure

12 FIRE SUPPRESSION DISCHARGED

N2 FIRE SUPPRESSION ALARM (CROSS ZONE) Configure.

12 FIRE SUPPRESSION SYSTEM FAULT

OVERCURRENT RELAY OPERATED Configure
OIL LEVEL ALARM Configure.
OlL TEMPERATURE TRIP Configure

Configure

RMU LOCKOUT OF SF8

R Loss = 58

UPS FAIL Configure

ES N

WATER SPRAY FLOW SWITCH Configure

VIATER SPRAY SUPERVISOR SWITCH m




EJT_SOLAR NEW  Asset | FACEPLATEs V¥

FJT SOLAR SMARTLOGGER SOLAR PLC
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Energy Trading Platform -Trade

1. Sale Transaction 2. Buy Transaction

m (12 Month up) - (12 Month up)

ﬁ ﬂ 5. Noti. Matching 5. Noti. Matching

Seller Platform

3. Auto Matching

(Monthly)

4. AcceptiMatching

Admin (Platform)
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BESS OVERVIEW

The objective of BGPLC2 BESS
in Smart Grid.

B.GRIMM

SINCE 1878

The BESS Main Eqipment.

/7  BESS Configuration.
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1. Maintain the stability of power
flow across the PEA network
according to the PPA at desired
value in +/- 2% (600 kW)

PEA grid SP O MW at

PEA grid SP-05 MW

at TOU peak period TOU Off peak period

9 4 7 = (domot import power
FunCtlonS (mport e gucta o at off peak period)

backup power)

1. Absorb the power from the network
when the demand suddenly drop less than
supply to support the main generator

while it is trying to decrease the supply

2. Supply the power to the network when
the demand suddenly increases and more
than the supply of the main generator or ==

suddenly solar disappears. A At —PeAgus
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BESS OBJECTIVE

2. Provide the power to support the
customers when the customers solar
PV long hours disappeared during
the peak demand from 08:00 — 12:00
Hrs. and 13:00 — 16:00 Hrs.

BPLCIR Generation and Load profile

—TustEGAT B.IR Net Gen GentSolar EGATCC EGAT shortage

Functions
L T T
1. Charging the power in the ==
nighttime ( Low demand). . . et Cenertion 20
disappear MW
. . - Us CC1223MW
2. Discharging the power to the Selar CAP MW

-EGAT CC30MW

network from 8:00 — 12:00 Hrs.

12:00 — 13:00 HI‘S. to Supply in the “ 1.00 200 3.00 400 500 600 700 800 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00

3. Quick charging the power from

Time

afternoon peak from 13:00 — 16:00
Hrs.




BGPLC2 BESS

- CAPACITY:
3MW/3.354MWH

* 4 PCSs 950 KW/PCS

* 4 BESS / 838.65 KW
BATTERY SET

- 1 STEP UP
TRANSFORMER

- RMU
- LBS

BPLC2 BESS
EXTRA
REQUIREMENT

* EXTEND CONNECTION POINT
* TRANSFORMER WATER

SPRINKLER

* LBS
* TRANSFORMER FIREWALL




Batteries
CATL

LFP —
Liquid
Cooled

T2 {XFhAE

Contemporary Ampe¢




SINAMICS MCP

MCP & PCS -

Fig 2.1 Basic MCP (Left) and Advanced MCP (Right) cabinet




— - Electricity o
: Grid |

PCS  freeerreees °

________________________________________________

—Switching circuit

—Power connections
—Transformer
—MV switchgear

. Control system
—HM
—Connection to BMS,
inverter and MV switchgear
—Inverter control
—Battery storage control
—Switchgear control

3. PCS
—Line connection module
—Switching module
—Control unit

—DC / AC switch

‘ BESS CONFIGURATION

BESS COMPONENT

4. Battery
—Battery module

-BMS




BPLC2 BESS
Configuration
Project Overview: Customer Requirement

SINAMICS PCS950H Customer

95mm2 x4
2 for Positive
2 for Negative

Battery storage

SINAMICS PCS950H
XXX company

838 kW : 560 Vac @ S0 Hz

) ; /
Battery storage
4 MVA —— |
izt National Grid PEA

SINAMICS PCS950H

838 kW —yr— Transformer

1 e ———————

Battery storage

SINAMICS PCS950H Transmission Distribution

{ ————

95mm2x 4
2 for Positive
2 for Negative

Battery storage
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