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Smart Buildings and
Energy Flexibility

Annex 81 ‘Data-Driven Smart
Buildings’ Perspective

IEA EBC Technical Day, June 22, 2023

Dr Stephen White, CSIRO, Australia
Dr Hicham Johra, Aalborg Uni, Denmark
Flavia de Andrade Pereira, UCD, Ireland
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‘Platform’
 loT platform
* Data platform
* Sharing platform
« EMIS
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It’s a business model enabler

1. Administrative tool for markets and schemes

- Data entry
- Compliance processes/steps
- Governance

2. Engineering tool for automating

- Energy efficiency
- Fault Detection and Diagnosis (9%)
- Advanced controls (up to 40%)

- Synchronising consumption with renewables

- Time of use (guarantee-of-origin) carbon emissions

- Demand response
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(Example of a DER flexibility management platform (DSO))

Coordination

Analytics
and
Feedback

Flexibility Procurement

Flexibility
Procurement

Dispatch and Control

. Platform Transaction
Dispatch Settlement
and Control

Platforms Market

Platform
Transaction
Settlement

Analytics and Feedback

Coordinating platform tasks

Facilitating data flows

Harmonisation of standards and principles

Alignment with external platforms and markets

Conflict avoidance

Attracting flexibility providers and purchasers to the market
Communicating requirements and availability

Matching providers and purchasers

Sending signals to dispatch assets

Notification of asset dispatch
Verification of asset dispatch

Verification of service against transaction
Settlement of transactions

Credit checking

Asset pre-qualification

Network analytics, response times eto

Counterparty scoring and review
Identification of market faults

Source: Ofgem, 2019
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What could the ‘Digital Grid’ look like

if we want buildings (smaller assets) to participate at scale?

Regional layer [ NEM/TSO Dispatch Engine ]

Network layer [ DSO; Di_spat(?(] [ DSO, D!spatch] ......... » | DSO, D!spatch
Engine lZEng%. Engine

. ; Other Sectoral or
Buildings Aggregation .
| Engine Technology Aggregation

Engines (where appropriate)

‘m“ Why do we need a user layer?

v Simplification
v" Enable user-centric business models
% Trust
v" Competition and innovation
- Ideally the user layer contains a mix of open, independent

platforms along with the proprietary platforms of retailers and
technology providers

User layer
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Ove'rcoming Apparent Complexity
with Digitalisation (Scalability)

1. Infrastructure for self-service

implementation

— Findable, Accessible, Interoperable,
Reusable (FAIR) data

2. Analytics/controls that are

agnostic of building

— Physical rules based Vs unconstrained
machine-reasoning
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Help us digitalisation.
You're our only hope!
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KP1 context
analysis

8

Collecting data-driven
energy flexibility KPis

S

KPI
categorization

[ ]
-

Testing KP1 applicability
& dataset usefulness

Dataset feature
analysis

®

Collecting demand
response datasets

S
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Dataset Collection

i; Open call IEA EBC Annex 81, 82, 83, 84 % L
168, Reply ﬁ Full description, open dataset
Available
dataset
[l Open call on social networks Within scope: Full description, restricted data access
contacting 10
project teams == 5
Data exists but =
not available Full description, no dataset yet
5
No reply 7
p— = Partial description, no dataset yet
Energy flexibility review No adequate
IEA EEC Annex 81 N dataset
162
Out of scope
Energy flexibility review
IEA EBC Annex 82

Open dataset repository
(Kaggle, Data in Brief, etc)
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Review of Energy Flexibility KPIs

48 data-driven KPls in 12 main KPI categories:

» Peak power shedding » Energy storage capability
> Energy / average power load shedding > Demand response energy efficiency
» Peak power / energy rebound » Demand response costs / savings
» Valley filling » Demand response emission / environmental
> Load shifting impact
» Demand profile reshaping > Grid interaction
» Impact on indoor environmental quality
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Data available vs Data reqhired....

% available in

Primitive variables % required by KPIs datasets

Event timing _ 18.75%
Energy consumption 35.06% 81.25%
Power demand 32.47% 6.25%
Event request action 24.68% 37.50%
Price signal 16.88% 50.00%
Energy generation 12.99% 25.00%
Event request size 11.69% 0.00%
Indoor temperature 5.19% 93.75%
Thermostat setpoint 5.19% 62.50%
Emission signal 3.90% 12.50%
Storage volume 2.60% 0.00%
Monetary incentives 2.60% 0.00%
Occupancy 1.30% 56.25%

Technology o' 'oir Programme 1.30% 12.50%
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Flexibility from hidden behind the
meter sources can be cheap (~20%
of electric batteries) but only with a user
centred business model.

1. Utilise the existing property industry supply chain
as a distribution channel

2. ‘Crowd-sourced’ rather than ‘customer-campaign’
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1. Engaglng the supply chaln

Property £
industry 2
investment

Electricity
industry
incentive

=
c
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2. Crowd sourcing flexibility

Reduce costs for
service providers

Reduce FD delivery risks

and transaction costs

ecmuaTviTaEs I

" « Implement scheme
\ | rules and standards
7 / « Transparency
( *ﬁ ¥ 15 * Enable policy
| Yeour EMERGY YOUR FUEMIBILITY | interventions
e || SAVINGS ARA: PAVMENTS ARZ: || GS! <—_— e

Simplify deployment
for the existing
supply chain

i T
=Es =@ |

ol gmum DEMAND ASSET REGISTER | A

BETTER

NTEGRAT
(I
+ Trade (get paid for) flexibility M
+ Access smart building \,5(.,&
services

* 24/7 net zero carbon.
* Reporting
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In summary

e Digitalisation (powered by data) is both an
administrative and engineering tool

e Digitalisation is delivered over a ‘platform’

e Scalability will require

— Standardisation of data and administrative requirements
(implemented on the platform(s)) to achieve ‘self-service’

— User-layer platform(s) to enshrine user-centric business model(s)

e Good evidence that this can be done at ~20% of
the cost of batteries
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Thank You

Dr. Stephen D. White
stephen.d.white@csiro.au
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