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Energy Traceability via Open Source Blockchain
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16.4 GW 1

Sembcorp’s energy portfolio from Europe to Asia

Total energy assets 

managed globally

20 Water Plants

50+ Wind Sites 
(~2,000 turbines)

8 Energy Storage Sites
55 Fast Response 
& Flex Plants

15 Industrial ParksWaste Management

150+ Solar Sites

Industrial 

engineering

> 221,200 blockchain 
transactions recorded 2

>600,000,0003

energy data points captured 
daily from operating assets

>200 man-years of 
engineering expertise

>20 years of managing 
high quality assetsDeep software & 

data engineering

Deep energy, software and data engineering capabilities

1 Figures stated include acquisitions pending completion. These transactions are expected to be completed in the first half of 2023.
2 since Feb 2022.
3 Including China assets.

Our 

9.5 GW
Renewable Energy Assets
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’s Blockchain Stack

Enterprise-Grade Permissioned Blockchain

Open-source Ethereum Client by Linux Foundation

Well-suited for Enterprise Applications

High Security High ScalabilityPrivacy



Journey towards net zero emissions 4

NetZeroOS: 

Field ServicesCarbon Credit & RECS 
trading platform

Data Analytics Digital 
Tools

Portfolio management Registry API Integration Visualisation Tools Open Big Data Platform

Production Tracing

Battery Trading 
Optimisation

Wind Analytics & 
Monitoring

YAW Evaluation

Weather Forecasting

Wind Gross Margin 
at Risk

Solar Analytics & 
Monitoring

On-prem Edge 
Computing

UF Optimisation

Aeration 
Optimisation

Malfunction Sensor 
Monitoring

Battery Trading 
Analytics

Real-time Plant 
Monitoring

Trading Optimisation

Predictive asset 
maintenance

Solar potential 
calculation

Energy Forecasting

Blade Condition 
Monitoring

Energy & Irradiance 
Forecasting

Battery Condition 
Monitoring

Wake Analysis

Solar On-site Survey

Price Forecast Decentralised Plant 
Monitoring

LNG Nominations

Demand 
Optimisation

Supply chain 
traceability

Plane of Array (POA) 
irradiance modelling

On-prem Edge 
Computing

Cleaning 
optimisation

Tilt & Azimuth Angle 
Optimisation

Green Energy 
Matching

Carbon Trading & Corporate Decarbonisation Management Tools
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capability

Deep core

to Decarbonisation

Secured trust layer

Energy 

Intuitive and powerful 

Transparency

Presentation

Optimisation

Data Operations

Physical Assets

Deep 

Engineering

Deep 

Engineering

Deep 

Engineering
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NetZeroOS: 

1) Virtual Power Purchase Agreement;  2) National Electricity Market;  3) Uniform Singapore Energy Price;  4) Contract for Di fference

Match generation 
to consumption 
on hourly basis

Automated Settlements

Integration with NEM2

prices (e.g., USEP3)

Verified audit trail for 

CfD4 settlements

Transparent 

PPA 

management

Data synchronization between 

energy tokens on blockchain 

with official registry

Automated RECs Issuance

Improve back-office efficiency, 

reduce manhour costs

Green Proofs Energy 
Tokenization

Energy Token Lifecycle 
Management

Asset Identity 
Management

Smart Contract Modules

Tokenization Standards

Ethereum ERC-1155

Tokenization Methodology

EnergyTag

PROOF-OF-GENERATION: 

30 minutes granular 

tokenization 
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1

2

3

4
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NetZeroOS: 

Generation Assets

Grid

BESS

Interruptible Load (IL)

Tokenization Smart 

Contract

Digital Identity Smart 

Contract

Optimizer Algorithm

VPP Digital Layer

VPP Physical Layer

Local Optimisation Problem

Optimised Day-Ahead 
Charge/Discharge Schedule

Actual generation 
data from DERs

Tokenization on Blockchain

Day-ahead Generation Forecast

Encoded 
solution 

stored on 
blockchain

Control 
feedback 
to 
optimizer 
algorithm
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NetZeroOS: 

Forecast & 
Optimisation 

ModelsControl 
and 

Manage 
Assets

Data 
immutability 

on 
blockchain

Intuitive 
Analysis & 

Visualisations

Data 
Aggregation 
& Ingestion

Maximise hourly CFE

Minimize cost of charging brown energy from grid

Plug & Play Software Digital Layer

Day-ahead solar generation forecast

Results in cryptographic encryption on-chain

Smart contract handling & Tokenization
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NetZeroOS: 

Conceptual BC-Token Architecture

NZOS Token Vault

Energy 
Tokens Pool

<Charge> 
Tokens Pool

<Discharge> 
Tokens Pool

Token Burn Cascade Token Burn Cascade

EAC 
Registries

Bridge

Applications

Virtual Power Plant 24/7 CFE Energy Traceability
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NetZeroOS: 

Smart Contract Powered vPPA Settlements

VPP

vPPA Contract

Grid

DERs Load

NEM USEP Prices ($SGD/MWh)

vPPA Strike Price ($SGD/MWh)

30 Minutes IEQ Data (MWh)

3rd party high-
frequency 
data ingestion 

Blockchain Smart Contract

for off-chain verifiable computations, 
for counterparties’ trust in settlement

between counterparties in 
vPPA

on blockchain for audit and 
transparency 

.  .  .
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NetZeroOS: 

1. Proof-of-generation

IoT 
Datalogger

Grid Meter National Grid Grid Meter Electrolyser

Blockchain

(hourly/half-hourly) 
of IoT energy 

generation data 
onto the blockchain 

layer via smart 
contracts

Blockchain Blockchain

Verify and trace 

in the specified 
granular time-period

EACs 

purposes

Connector

Verify and trace 

for H2 production in 
the specified 

granular time period

from production of 
green H2

Generation Sites

SolarWind
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NetZeroOS: 

Electrolyser Storage Pipeline service 

corridor

Port for 

Transportation

Blockchain Blockchain

with official certification 
systems for green H2

of green H2 along supply-
chain via geographical 

coordinates tracking 

along 

supply-chain of green 
H2 distribution

2. Supply Chain Traceability
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Thank You

Check out our website at Follow our LinkedIn page at
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