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Singapore BESS Sharing 
BANYAN ENERGY STORAGE SYSTEM
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Jurong Island Site Location

Sembcorp JI BESS Project Background

G1

G2

Gn

Energy 
Pool

Wholesale

Half-an hour 
Bidding

Supply & Demand -> Prices (Arbitrage)

End User 1
Retailer 1

Retailer 2

Retailer n

End User 2

End User n

DemandSupply

S=D -> Freq. = 50Hz；

S>D -> Freq. Increases, vice versa

Resi.

C & I

FR & Reserve Prices (Ancillary)

Year
FR Average 
($/MWh)

Reserve Price 
Average ($/MWh)

2018 20.76 10.08

2020 10.22 6.84

2022 49.30 25.6

Singapore Electricity Market

Site Layout

• Lowest: 

11 Nov 2021: 

US$ -0.0036/kWh

• Highest: 

2 Dec 2021: 

US$ 3.2/kWh

Project Award

BESS Delivery, Installation, 
Testing  & Commissioning  @Site

2022.06.15 2022.11.30
COD

Stage 2Stage 1 Stage 3

http://www.tuaspower.com.sg/html/index.html


6

NFPA 855
Reference

1. Initial Engagement - Authority clearance

Stage 2Stage 1 Stage 3



7

Smart DC/DC ControllerBattery RackBattery Pack

BMU Overcurrent

Active #1

Optimizer Overcurrent

Active #3

CB Fus
e

DCDC

DC/DC

DCDC Overcurrent

Active #2

Short-Circuit

Active #4

CB Protection

Passive #2

Fuse Protection

Passive #1

Electronic 
Switch

SwitchBMU

Pack 1
S2

S1
…BMU

Pack 2
S2

S1
x

Contactor

Addressing the Safety Concern
Stage 2Stage 1 Stage 3



8

2. Delivery - From digital, semi-physical simulation to real testing

Digital Simulation
Grid code simulation modeling

Real-time Simulation
Hardware-in-loop

Real Testing
Grid simulation test in the lab, Onsite testing

Specification
Dos 

Simulation
Report

Calibrated
Report

Power system simulation

DSP control circuits

Micro-grid testing lab

95%+ Simulation Accuracy 50+ Microgrid test items

• PCS parallel operation

• Black Start

• Micro-grid fault ride-through

• …

• PCS parallel operation

• PV & ESS & D.G. in parallel 

operations

• Black Start

• Micro-grid fault ride through

• transition between grid-tied and 

island modes

• 2:1 PV / ESS capacity ratio

• 50+ Simulation teams

• 8 professional software

• Simulation for 30+countries

1000+Micro-grid test items

Stage 2Stage 1 Stage 3
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Delivery – Standardization

From Planning, Simulation, Delivery, FAT, SAT, HMA, Commissioning, to training, processes are standardized and optimized to ensure reliable delivery.

Stage 2Stage 1 Stage 3
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Abnormal battery packs in a 
rack coloring alert

3. O&M - Asset Digitalization

2D&3D battery 
rack data display available

Real-time data of a 
battery rack

Stage 2Stage 1 Stage 3
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Device-level Monitoring: Visualized Real-time Data

HVAC

Meter

PCS

Real-time device 
data

STS
Real-time data of a 

battery cell

Battery Pack

Stage 2Stage 1 Stage 3
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Thank you.
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Bring digital to every person, home, and 
organization for a fully connected, 
intelligent world.


