Building an energy data sharing

infrastructure
UK case study for developing digital public infrastructure
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Shaping
resilient cities
in Asia Pacific
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Achieving het zero

data sharing operating an

integrated energy
system

requires an
integrated energy
system

requires a
common

social-technical requires modelling a wide

approach range of scenarios

to facilitate interoperability

Visibility of modelling a wide
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and scalable method of visibility of
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Publications asking for better data sharing ARUP

Government

Regulator
(Ofgem)

Energy Sector
Task Forces

National
Digital Twin
Programme

System
Operator
(NESO)

Cross-sector
programme

Image credits NESO
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National Data ;“Digitalising CPI consfultation DESNZ & Digital Spine Data Shzf;ring Formal response to Smart Data  Data Sharing Governance
Strategy highlights i our energy strengthéned the ~ Ofgem respond Feasibility Study Infrastrutcture Digital Spine i Schemes  Infrastructure  models for
improved data system for Net  need for shared data to EDiT : commissioned ‘coined’ Feasibility Study i Consultation  Initiatives !  smart data
sharing Zero” released sharing: fabric : : : :

DESNZ & Ofgem: FSNR & Distributed Flex ~ Governance of & Interim DSI  Architeétural  Digitalisation
respond to EDiT consultations for}nally DSI consultationg Coordinator Coordinatifon open Vision
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for a Modern Digitalised
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“Data For The  releases : the framework
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the VirtualES published : published : alignment : established
:Dpen Banking turns :  Water sector progress DAT create TRIB  EU iinergy Rail Data National Data Agri-gfood
:1 year old as a UK : STREAM for enabling : roadmap on Data:Spaces Marketplace :  Library started sector progress
: policy data sharing digital twins develiopment DSI (:Defra)



Roadmap to Data Sharing Infrastructure
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2022

Outlined the vision

Digital Spine

Defined the concept
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Prioritised use cases

15 potential use cases identified through
extensive research
and stakeholder engagement

5 use cases prioritised:
* Day 1 use cases:

provide immediate value

* Strategic use cases:
provide future strategic potential

Used to determine the
“problem space” of functional
requirements for the DSI

ARUP

UK: “long list” use cases

1.
2.

(US)

S A

Heat network planning / identification

Smart Tariff transparency

Development and operation of Markets for Flexibility
services

Digital Licensing & Reporting

Carbon Emission Accounting

City Decarbonisation

Transport electrification enablement

Vulnerable Consumer/Households Identification
Electricity Market reforms

. Sector Coupling for carbon neutral power systems
11.
12.
13.
14.
15.

Policy carbon impact measurement
Local Area Energy Planning
Electricity Flexibility
Whole-system operation

Dynamic network management




Energy data can be...

Hard to find

Challenging to access

In non-standard formats

From legacy systems

Using bespoke technical interfaces

Variety of bilateral legal
agreements

Commercially sensitive




Data preparation node (DPN)
« Common containerised application
* Deployed at organisation boundary

Trust

Trust framework
« Scalable legal & identity framework
» Address the “handshake problem’

* Authorisation &

Data sharing mechanism (DSM)
 Control plane or broker
 Authorisation & authentication

Preparation
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Data Sharing Interactions ARUP

DSM acts as the control
plane between the
nodes

Data Sharing
Mechanism
(DSM)

Trust framework

i Organisation A E

Data Data

Preparation

Node (DPN
__________ ( Epp—— Secure federation and data

Preparation
Node (DPN)

exchange directly between
nodes



Roadmap: UK’s energy data sharing infrastructure ARUP

In use by all

] regulated nétworks Widespread adoption
Pilot MVP early adopters across sector
De-risk DSI Private For selected use cases, Used across entire value chain
design beta through RIIO3 licenses (generation > consumer)
® ® ® ®
2024 2025 2026 2027 2028 2029 2030 2035
f A .\’ T r‘.\’ T r‘.\’ T T r‘.\’ T T T T 1
* ] ]
|— Horizon 1 ® — Horizon 2 ———4 Horizon 3 ‘I- Horizon 4 ®
: i i :
] ] 1 ]
] ] 1 ]
] ] 1 ]
] ] 1 ]
] ] 1 ]
] ] 1 ]
o o b o
First version of the DSI, Functioning DSI Public beta available and fully accessible Sustainable operation
taking desktop design into with initial SLA (according to security provisions) to the  scalable to use cases
implementation (Anchor use case(s): sector across sector
(Anchor use case: strategic planning+) (Use cases created by the sector) (Use cases created by the
outage planning) sector)

Materials taken from NESO public webinars



Outputs on developing data sharing infrastructure

Full report (411 pages)
Summary report (52 pages

Executive brief (16 pages)

Summary presentation (32 slides)

ARUP omeur &

Contents  Why data sharing infrastructure? ~ Whatisit?  How to deliverit?  Nextsteps  Appendix

Implementation phase governance (time horizon: 2024-2026)

Governance of a data sharing infrastructure during implementation

The diagram outlines the proposed governance ofa

Provides guidance
data sharing infrastructure during the

& expertise
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How might this apply in Southeast As




Open & Shared Data: Philippines Energy Infrastructure

NETWORK MAP - PHILIPPINES

NGCP, gencos & the digital tier

The Philippine grid as it stands today: NGCP's 230/138/69 kV transmission network across the three
asynchronous grids (Luzon - Visayas - Mindanao), the major gencos by installed MW and fuel,
distribution utilities and electric cooperatives, and PeeringDB-listed data-centre facilities. A- 11 DUs/ECs modelled - 8 gencos - 20.6 GW installed

PHILIPPINES - LIVE TILES
Y Layers +

® Transmission (269 kV) 2,861

- Island interconnectors (HVDC/AC)4
@ Lines - voltage unknown 510
® Substations (all) 1,027
® Backbone hpoints (2230 kV) 92
® Power plants (MW « area) 276

4 Data centres (PeeringDB) 25

DATA PROVENANCE
transmission_lines - OpeninfraMap / OSM via
Overpass (ODbL 1.0)

substations - OpeninfraMap / OSM via Overpass
(ODbL 1.0)

hpoints - OSM substations > 230 kV (NGCP
backbone subset)

plants - OpeninfraMap / OSM power=plant (ODbL
1.0)

data_centres - PeeringDB public API

Snapshot 2026-05-26




Open & Shared Data: Substation & Feeder Utilization

WESM RESOURCE GRAPH - PHILIPPINES

DSl opportunity by substation & feeder

Live from IEMOP's public DIPC Energy Results - Final feed. Every settlement resource is ingested and A 202 / 202 with data

classified. Default view rolls distribution-transformer feeders up to their parent substation - the DSI- EMOP Widdow 202620305 = 20260526

equivalent picture. Local: 31 days ingested - 1186 resources (202 substations)

Feeders & offtakes Generation plants Connectivity graph % Curated POCs only One row per transmission substation - MW summed from child feeders
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headroom share = headroom_mw / peak_mw — more flex available

@ prime DSI - wide headroom @ secondary - moderate envelope @ flat near peak - little flex @ peak <2 MW ornodata % curated POC dot size x headroom MW



Open & Shared Data: Grid Utilization

NETWORK UTILISATION - PHILIPPINES

WESM dispatch & opportunity scoring

Hourly LMP (PHP/MWh) and dispatched MW from IEMOP's public DIPCEF feed, aggregated across
109 priority nodes on the Luzon grid. Opportunity score combines headroom MW with LMP volatility -
the highest-scoring nodes are the most attractive sites for real-time demand response and energy
buffering.

A 109 / 189 nodes with data

Luzon Visayas Mindanao 24 hours 7 days

47 SYSTEM PEAK (SUM OF NODE PEAKS) »7 AVERAGE NODE UTILISATION @ TOP OPPORTUNITY NODE

8.83 GIV 33% O3BACMAN_SS

2643 MW headroom - P7943/MWh p95

DSI VALUE - GRID ROLLUP
What real-time data sharing buys before upgrade required

Pillar (2) flex share and (3) growth are modelled with published constants - see the assumptions strip for
citations. Replace with a bottom-up ICP roster + observed-growth signal in Phase 3.

LUZON 55 nodes VISAYAS 37 nodes MINDANAO 7 nodes
TOTAL PEAK MW PEAK SHAVED MW TOTAL PEAK MW PEAK SHAVED MW TOTAL PEAK MW PEAK SHAVED MW
8.83GW 1.06 GW 1.50 G\ 180 MW 39 MW 5 MWV
AVG DEFERRAL NPV AVOIDED AVG DEFERRAL NPV AVOIDED AVG DEFERRAL NPV AVOIDED
27yr #5.55B 29ur #1.00B 2.3yur P21.2 M
RESIDUAL GAP MW SHAVE SHARE RESIDUAL GAP MW SHAVE SHARE RESIDUAL GAP MW SHAVE SHARE
1.59 GW 12% 269 MW 12% 7 M 12%

DSl vs siting - what real-time flex buys

Primary use case: prepare — trust — share telemetry lets 12% of node peak flex in real time. Residual gap is the backstop case - sites where new BESS or flexible data-centre load are warranted.

GROWTH: LUZON 4.3% - VIS 4.0% - MIN 5.1%

GRID NODES PEAK MW (SUM) DSI PEAK SHAVED AVG DEFERRAL NPV CAPEX AVOIDED RESIDUAL GAP — SITING
Luzon 55 8825 1059 MW 32.3 mo #5.56 B 1589 MW

Method: peak_shaved = peak x controllable_share; deferral = 1n(1 + shaved/peak) / 1n(1 + growth); NPV uses ERC WACC band 8%. See the DSI assumptions strip below for the full inputs and sources.



Potential avoided/deferred network capex

DSI benefit model - assumptions & sources

The per-node peak-shave, deferral-years and NPV figures are produced by a static benefit
model whose inputs are published constants. Each constant is listed below with its source.
Values are revised as better Philippine data becomes available.

Controllable share [IRENA-23] - 12.0%

Share of node peak that flexible load + behind-the-meter storage can shed in real time. IRENA Innovation

Landscape (2023) gives 8-15%; we use the conservative mid-point. A 1Hr D I [] E D |||Ir D E F E R E E D H E T w [] H I{
CAPEX

Peak demand growth [DOE-PDP] - Luzon 4.3% - Visayas 4.8% - Mindanao 5.1%
Annual peak-demand growth rates from the Philippine Energy Plan 2023-2050. Used to compute how

many years a given shave defers the next upgrade trigger. P ? 8 D B — ﬁ1 D BD B / u r
] L]

Capex avoided per MW [NGCP-TDP] - #28.0 M / MW

Blended cost of a 230/115 kV substation bay plus a representative reconductor span, from the NGCP
Transmission Development Plan 2024-2033 unit-cost schedule.

MNational envelope, low-high

SHOW WORKING -

Discount rate [ERC WACC] - 8.8%

WACC band the Energy Regulatory Commission applies to transmission asset valuations. Used to NPV-
discount the deferred capex.

Utilisation trigger [N6CP planning] - 70.8%

Conventional planning threshold above which a substation is queued for upgrade. Anything above this
that DSI cannot absorb is the residual gap requiring siting (BESS, flexible load).



Contact

David Moran

Digital Services Leader, Asia Pacific

David-S.Moran@arup.com
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