CONTINUOUS MONITORING:
FROMDATA TO REALSAVINGS IN
OFFICE BUILDINGS
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Fantom Factory

Emma Eynon is the CEO of Fantom Factory Ltd,
an IT services company exclusively dedicated to
the provision of SkySpark data analytics. Fantom
Factory offers SkySpark as a Service, training,
and consultancy to companies of all sizes
around the world.

As an experienced technical support engineer,
writer, and group trainer, Emma leads the
business efforts on accredited elLearning training
and development. As a British Army veteran and
Armed Forces community champion, she
contributes a strong focus on helping people
from all backgrounds to the core values at

Steve Eynon Jan Siroky

Fantom Factory Energy Twin

Steve Eynon is the technical lead behind Fantom Jan Siroky is the CEO and co-founder of
Factory Ltd, lending assistance to organisations Energy Twin, a company transforming
around the world with SkySpark, Fantom, and Project building operations through Al and
Haystack. As a result of Steve's innovations, Fantom predictive analytics. He holds a

Factory offers enhanced SkySpark services, specialist doctorate in cybernetics and has over
consultancy, bespoke web software solutions, and twenty years of experience in building
award winning elLearning education. control and data analysis.

As a true full stack developer specialising in web
technologies, Steve believes passionately in making
difficult technology accessible to everyone, which is

integral to the Fantom Factory visiopcad
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Turning building data into
knowledge.
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Current reality: control-focused, not insight-focused

e Automated control of building SCADA
SYStemS. visualizaion
A
o . o Y
e Technicians use live system
raphics with online and historical conizal logle
ata.
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e Focus is on daily operation, not
long-term analysis. actuators
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From control to intelligence: using data effectively

fault detection machine compliance and | | grid-interactive EV load
and diagnossis learning ESG reporting operation management
A A

e Free your data! - " . 0 -

Soa0n
[ VendOr—Independent visualization

A

Y

e Flexible and future-ready. re
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sensors
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What is needed before
analytics can work.
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Data Connection

Best

Existing API / protacol

SCADA
visualization

Expensive

complete new system

Creative
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Data Quality
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Data Quality

e Switched signals
o Supply or return air temperature?

e Faulty measurements GARBAGE IN,
o Zone temperature 28 °C? GARBAGE OUT

e Timezone handling
o UTC vs. local time?
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Metadata

e Semantic model, ontology, tags, ..
e Haystack, Brick, IFC, etc.
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What becomes possible
once data works.
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Dashboards

A view is how your data is represented and can be highly
detailed.

« A dashboard should always be a quick and easy view of key data.

+ Key data provides intelligence for decision making and goal

tracking.

-> Plan your views, dashboards, and reports to aid decision making.
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Waste Type Qty  Collection Vol sulleclionWeight kg %

General waste 353 | 847 | 57650 41.6%
Organics 383 \ 919 | 55297 39.9%
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Dashboard

Fleet Status
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Job Status

.
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BUILDINGS
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Fault Detection and Diagnosis (FDD)

Set of rules designed for particular equipment
type.

Simple example - Valve oscillation

o Controller default parameters never adjusted.

o Equipment replaced with different dynamics.
o Hydraulic balance changed over time.

> Not detected by PLC [ BMS alarms.
o Not detected by technician on site.

@ ahu03 heat/cool oscillation

@ ahu04 open damper when off
@ ahu05 not fully off

@ ahu06 closed damper when on
@ 2ahu07 vent unexpected on

@ 2hu08 shall not vent

@ 2hu09 heat conservation vent
@ ahull heat unexpected on

@ ahu12 shall not heat

@ ahu13 heat conservation heat
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Fault Detection and Diagnosis (FDD)
- Valves are designed typically for 100 000 cycles.

« With incorrect control you can moke itin months' How many
100% HHHHM ‘ | ’. ’ CTIE T Hl “‘\\' ] ] valves are in
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 Oscillations can subsequently cause issues.

- Discomfort, instability of the entire system.
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Machine Learning (ML)

e Learning from historical data.
e Simplest example:

o ASHRAE change point models.

o Degree-days models.

o Granularitx matters — moving
from maonthly to minute data.
o Rapid inCrease in model
complexity.
o Results are far more
actionable.

200kW

Office Delta Main Meter kW * 2022

@ Measurement t - Monthly (kWh) User Selection (kWh) O Model + Monthly (kWh)
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Machine Learning

Energy conservation  Before ECM Evaluate savings in real
measure evaluation implementation time

Continuous Stable operation period Optimize operation,
commissioning detect anomalies
Grid-interactive Stable operation period Predict peaks and
operation enable price-driven

flexibility
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Different roles have
different data needs.
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Roles

- Each role needs intelligence from data for action.

TYPICAL ROLE TYPES
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EXECUTIVE

<< Last Week > | Energy v || Theme -

Cresent Tower

Main Park Ave, London, SE192Z

A Carbon (sco.
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Submeter breakdown

| Consumption © Costs A Carbon
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Total Cost Daily Rate
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Generate PDF [§
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System Cost Share Daily Energy Cost ® CurrentPeriod @ Provious Yoa

£12.000

® Cooling ® Heating @ Ventilation Tue 220
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B ABC Group v/ Bronze User v Y\ Green Analytics
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&= Energy Twin demo
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Key Takeaways
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3D looks nice,
Key Td keqways data works better. ]

» Open BMS with accessible data
matters more than flashy graphics.

» Focus on data quality — bad data
hurts.

Floor Area iiealjly Consumption | Savings potential (%) | ?
393m? 146,624kW 39.8%
11,796m? 2,412,803kW [ 35.86%
« Metadata makes FDD and ML 1385m  84715KW — 27.87%
. 389m? 15,589kW | 21.68%
scalable — and therefore profitable. —
272m? 38,371kW [ | 15.19%
57m? 14,849kW | 13.83%
187m? 23,387kW . 12.91%
181m? 24,354kW 1 11.37%
435m? 32,435kW = 9.379%
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