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‘ WHY BE SMART IN THE CONTEXT OF....

Accelerating the journey to net zero

/ Core energy infrastructure Digital platforms and analytics\

Solar PV generation Linked .
and battery storage Inked services
- Smart Cities
Electricity networks 2nd Places
WHOLE SYSTEM THINKING

) . .
F Smart, efficient
Decarbonising - & healthier
heat buildings
Virtual power plant &
D

ecarbonising Multi-utility Smart Grids
\ transport infrastructure (Enhance) /

Because it ensures that all elements of your system work in harmony
to achieve priorities whilst producing least amount of carbon
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IWHAT IS ASMART ENERGY SYSTEM (SES)

In this definition the ‘systems’ aspect is the most important word and it assumes the ‘smart’ is the underpinning process. A smart energy system has four cores features which
are defined below

1. Multiple Economic & Sustainability Priorities

SES seeks to optimise the inherent trade-offs. These
are defined as: Capex ,Opex, Revenue, Carbon,
Social, Environment.

2. Integrates two or more sectors
Sectors in regards to SSE DE are:
* Private Networks (Smart Grids)

ioitall . | * Distributed Generations and Storage
3. Digitally Integrate, Monitor, and Analyse Energy Vectors « Heat Networks

* Sector — Vector * Smart Buildings
* Private Networks — Electricity * Electric Vehicles
* Distributed Generation and Storage — Electricity

* Future- Bio-gas, Hydrogen
* Heat Networks — Heat (for heating or cooling)
* Smart Buildings — Electricity, Heat, Bio-gas, Hydrogen,
Vehicles
* Electric Vehicles — Electricity, Vehicles

4. Remotely control and optimize Assets
The goal of system control is to ensure supply reaches an
equilibrium with demand. How the system behaves depends on

what energy vectors are available, as well as the ranking of the
Economic & Sustainability Priorities.
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‘ BEFORE YOU BUILD SMART, YOU MUST DESIGN SMART

Digital engineering is critical

HeoeQaasxnmse vk

« Develop digital twin using existing known
data sets

* Cross-reference historical data to confirm i@‘*
accuracy :

* Dynamic assessment of multiple scenarios

- Accurate sizing of assets or identification = 7
of oversizing = o

« Build a digital roadmap understand impact
of different design decisions

« Evaluate actual operation vs assumed
operation (i.e. efficiency, duration, 5.
response time)

 Lifetime monitoring which will make future
retrofits easy and extend system life

Energy Consumpt

Heat peak
demand

00 400
Time (h)

Heat Demand (kW) ——— Gas Demand (kW)
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CAPTURING DATA &

CALIBRATION BASELINE
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Model

I'WHAT ARE WE INTERESTED IN?  Properties

Imported Utilities

Campus/Site

Cable/Pipe Specs _ Energy System Specs

Buildings

FRaIlE &Dgfc)anif:ructlon _ Equipment Specs Occupancy Density

Model Inputs

e
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IMETERS ARE REALLY IMPORTANT

* Request data for free from Data Collection and Data Aggregator (electricity)

* Pulse Reader — ask gas/water suppliers to install as part of contract

« Use Modbus/Bacnet connections on heat and electrical meters to get all characteristics (i.e. Voltage or Flow)
« Sometimes more reliable to connect meters to dedicated data logger with 4g connectivity

. IEnsure that the data is going into a Measuring and Targeting platform or BMS trending and exporting
0gs

@Er?e?gysolutm &< Reports ® My Locations @ MyAccount & Self Serve

serguide & Contact %\;’0 ['l

c] 2 Consumption @Multiple Locations B Mon 140322 4 Multiple Utilities ® E @

o : D B P B D B D B P D P e s @ - - D @ @ D P P P P P P P P P P D P P B D P P P D S P B D
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INDENTIFYING DIFFERENCES
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DIGITAL TWINS FOR

RETROFITS
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‘ THE POWER OF DIGITAL TWINS

A digital twin is a precise representation of a building in the digital space

FIRST STEP IN DESIGN

The work carried out so far has
enabled us to calibrate models within
90% accuracy

Calculate actual heating and cooling
loads considering solar, occupants
and equipment heat gains

Understand the amount of electricity
used by all equipment

Review the amount of daylight and
artificial (electric) light needed in
space

Evaluate control strategies
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10 @ Energy Solutions



‘ GUN WHARF

Main Ventilation System Upgrade

* Building is heated via an air
system

« Main Ventilation Systems serve
ST offices on all levels

< « Specific fan power (SFP) of
K 3.5W/l/s

 High pressure drop due
redundant components

l gq; - Extra exhaust fan (6.3kW)

B1 A2 B1 B2/3 B2

» QOur proposal is to remove the main
ventilation plant and install four
new AHUs Heat recovery 65%
efficient

* Upgrade fans; SFP of 1 -
0.8W/l/s

« Remove exhaust fan
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IWORK FLOW

: Model Model Data

Fabric Electricity Half  Boiler Seasonal Monthly Gas
Building Hourly Data Efficiency Consumption
Dimensions Weather File Infiltration Monthly
Heating Zones Ventilation Electrical
Monthly Gas Rates
Bills Specific Fan
Desk Layouts Power
Small Power

Fan Size

Lighting Layout
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I CALIBRATION PROCESS: FACTUAL DATA SOURCES

" " 1 ‘tunde Olaoye, sign out ¢
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‘ MEDWAY PARK

Smart Energy System

« EXxisting system
 Installed boiler capacity is 2.4MW
(seasonal efficiency of about 65%)

A 115kWe/175kWth combined heat and
power (CHP)

* The new system will consist of:

* Heat Upgrade — 3 x 318kW condensing
gas boilers with a reconfiguration of the
plant room

* Renewable Generation - 200kW Rooftop
Solar PV array

« Energy Storage System - 100kW/375kWh
Energy Storage System (ESS)

« Smart Control System — to optimise
building services and energy assets

@

72.7kW PV North

©

100kW/375kw

B - Cab " B - Cab

Y
2 rack of 186 kWh

Building Electrical
Network

C - Cab

i

PCS of 100 kVA

Dz
127.2kW PV Soltif-120kWe/{75kWth

Condepsing Boilers

Building Heat Network

Building
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COMPLEX ENERGY FLOWS

Digital Twin allows analysis of complex interactions

iVN Digital Twin: Existing

—— Gas: External gas supply (IGP Final Design (Reduced PV) - B) (kW) Heat: Total heat generation (IGP Final Design (Reduced PV) - B) (kW)
—— Electricity: Total electricity generation (IGP Final Design (Reduced PV) - B) (kW) —— Electricity: Total building electricity con:
— Electricity: External electricity supply (IGP Final Design (Reduced PV) - B) (kW)

iVN Digital Twin: Existing

mption (IGP Final Design (Reduced PV) - B) (kW)

! High

Contribution Efficiency &

of PV Correctly
Sized Boiler

Optimised
Import with
Storage

17

sse
Energy Solutions



DIGITAL TWINS FOR

---------------
---------------
---------------
---------------

OPERATION
2R
¢ )
; ﬁ
. AT



I WORKFLOW

BMS & Metering

e |dentify key e Check data e Network e Network
energy flows quality modelling modelling
e Ensure meter e Analyse and e Energy e Energy
or measured manipulate balance across balance across
(LORA data vectors vectors
environmental e Pullin ¢ Detailed
sensors really weather files modelling
useful) e Pumps,
* Ensure logging compressors,
data lifts etc.
e Heating,
power, cooling
o o J J
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BRING DATA TOGETHER

To understand system characteristics

K < ® FC09_AHUS_Suphi e - General (C)
2400] ® Hydro Supply 2- E
SHA_MCP130at P ("
® SHA_ChiFloTemp.
FCO09_AHUG_SupAi neral (¢

U jﬂ /_j—\r Ins 7 Data suggest chilled water flow rates
/ i need recommissioning

N

OAT not driving load

Baseload by increase by 50%
Chilled water send out temperature
cycling

Mon 16 12FM Tue 17 12FM Wed 18
Jan Feb Mar Apr May Jun

Building level m i9ge
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I SOFTWARE OPTIONS

Pre-construction or
post-construction?

Pre-construction

Stage 2 — Concept

Design

IES ICL

Developments Loads

EnergyPro

Operating strategy
appraisal

(e.g. DUOS, TUoS etc.)

Initial Multivector
appraisal

o Financial Assessment

Rhino/Grasshopper

= Facade Optimisation

Daylight Studies

energyPlus

Stage 3/4 — Technical

Design

Part L/Section 6

s Operational Energy

Overheating

MILP asset sizing

Post-construction

Stage 6 -- Handover

Initial BMS tuning

Soft Landings Post-
occupancy
assessment

Performance Gap
assessment

Simple or

Stage 7 -- Use

Complicated?

Simple —
Analytical/Numerical

Complicated —
Stochastic/PDF

IESiVN/ICL

Matlab — Dynamic

optimisation
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THANK YOU

JOIN OUR TEAM

We are driven by our purpose: to provide energy needed today while building a better world of energy for
tomorrow. As a leading generator of renewable electricity and one of the largest electricity networks in the UK,
we need a diverse range of talent to help us lead in a low carbon world both now and in the future.

SSe For a better
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