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Release History

Please refer to this section of the documentation for thé Energy Managechangelog.

Version Control

3.9.0

3.8.0

Changes

1 Bug fixes:

9 Fixed the showing incorrect value in the clsavthile the
scaling factor is applied in the respective aggregator.
Vertical menu fds to synahe navigation in Niagara v4.14.
Corrected thencorrect aggregator values on charts when
there is scalar normaliser attached.
Bound Labetflisappears afteentering slot path ord
¢FofS @GASs 2F [ AYSOKF NI LR
Fixed Energy Comparatarong calculation for February.
FixedPDReport crashing when all the widgets in
headerfooter removed
9 Fixed Degree Days chadsshing when therare no heating
or cooling degree dayasvailable.
9 Fixed weather data sync timeout issgenadeit user
configurable.
9 Fixed Linechart defaulting the data config settings inRId-
Report Builder.
Improvements:
1 User camow normalise one aggregator tanother
aggregator.
 Addedl &/ 2 & ifo the €URtSnd time periods ithe
Aggregator
Updated documentation:
I Normalisation (se®ata Normalisatio)
9 Meter Tolerance irsetting upMeters.
Deprecated:
I The "Add" and "Subtract" normalizer functions have been
deprecatedand will be removed in the future release.

=A =4

=A =4 =4 4

Bug fixes:

Pie chartstyling issuen popup view

Heatma legend clipped in a smaller view.

Heatmap Csv popup crashing when scrolling down.

Report Builder crashing.

Renamed brushActiveroperty in the LineChart propertiesto

showMiniMap.

Menu Buildericons not aligning properly.

/| 2dz R y20 Ay@21S OidMahieyarRhyA

component

1 Time Zone missing in the Data Quality Popup in Charts.

1 Made the meter offline/inactive data persistent in Meter
Component.

= =4 =4 =4 =4

= =4
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3.7.0

3.6.0

1 Energy Billingalculationin Excel Templatgenerated bill.
i Estate view crashing in 4.8.
f 5FdF vdzZtAde b2d {K2gAy3d R
Linechart.
9 Chart Data Binding crashing in Linechart in 4.8.
9 Charts showing the incorrect first value when scaling factol
applied to the respective aggregator.
91 Niagara 4.14 compatibility issues
Improvements
1 User carchoosethe interval of the datashownon LineChart
view.
New features
1 Leaderboard Chart (sdeeaderboardChary.
Updated documentation:
1 Aggregator calculated Values

Bug fixes:
1 Negative delta not respected in aggregataiculations
1 Including an ggregator with zero meters in a widgebuld
cause other valid aggregators to not display any data
1 N4EMlogo image not loading
Filter not working on Anomaly Console
1 Vertical Menu fails to sync the menu with navigatibthere
is nested menu
Improvements:
I Aggregator can have a colow use in charts
1 User carcustomisecolourof the data stown in chartsusing
Data Config
9 \Variable Tariff Exporlong with Aggregator Dafato the
Excel Reports
New features:
9 Estate ViewseeEstate Viewy
1 Tree Menu(seeTree Meny
Updated documentation:
1 Cost View Mode
9 Aggregator History Export (sé@gregator Face}s

=

Bug fixes:

1 Vertical Menu component crashesth named colour
properties in Niagara 4.8

1 Issues with multiple Y axes on the line chart

1 History extension throws duplicate history extension after ¢
import

T 1 SFEGYIFL OKFNIiQa dzy Al ’nssing /

1 Relativized BdHeatmapchartsdo not work inpop-up views

9 Bar chart is noprinted in PDF from RepdExport Source
component
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3.5.0

1 Chartsdo not workin presence of thireparty modules
9 Infinite and NaN values atesed in aggregator calculations
f  Vertical MenuO 2 Y LJ2 ¢ Hoyiei @tton does not work
1 Inactive and Offline meter count are not shown the
line/pie charts
1 Energy Comparat@omponent bugs
9 GaugesDials do not support transparent background colou
9 5Y period with currency toggled on chart taking longer thar
expected to load the data.
1 PDHMReportsave/load bugspopup window is removed
9 Currency sign isot respectedn PNGPDFnstant reports
1 n4EnergyManagerReports moddtaces Niagara to rebuild
the registryat the station start
1 Niagara 4.13 compatibility issues
Improvements:
T ¢2GFt @FftdzS A& RAaLI @SR A
1 / dzaid2yY dESCNRRPe®Eproperties are writable
1 Aggregatorcanhaveup to 150 meters
1 Line chartgisplay fractionahumbers on the yaxis
1 Energy Comparatdrascostrelated properties
New features:
1 Weather service (sed/eather servick
1 Anomaly DetectiorfseeAnomaly Modé)
9 Site component (se&rouping of aggregatoys
1 Service and meterlevelinactive andoffline thresholdgsee
DataQuality Alarm}
Updated documentation:
1 Energy ComparatdseeEnergy Comparatyr
1 PDF Report Builder configurati¢ggeeBatch Reporting
1 Aggregator modes clarification (séggregator Mod
1 A note on what kind of valudsused in aggregator
calculations (se€alculated valugs
9 History CSV impodiarification (seeCSV Impojt
Bug fixes related to Charts:
9 Line chart is not updated correctly for January for
weekly yearty view
9 Offline option in a meter inside an aggregator should returr
true for history with nulreading
1 Formulas disabled in NAEnergyManager invoice spreadsht
I Chart Data Binding: Ord popup window cannot load
7 Stacked Bar chart: aggregators are not shown under metel
tab of dataconfig popup
9 Stacked Bar chart: rendering issue when not all bars are
toggled on and user selects different time periods
1 Tooltips: correct timestamp formats, they should not be
shown for future timestamps
9 Niagara 4.12 compatibility issues

9
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3.4.6

3.4.5

3.4.4
3.4.3
3.4.2
34.1

3.4.0

3.3.1

3.3

1

= =a =4 =4 =8 =4 =4 =4 -4 -8 A = = = = = =4 =4 =4

New features:

9 Background transparency support for vertical menu and

charts

1 Ability to have first/last accumulative meter readings for Ex
reports
Ability to show symbols on top of lines in line charts
Ability for aggregators to be in the root of the station
Tooltips: colour keys to differentiate values on tooltips
Threshold colours for dial gauges, arbitrary colours for LEL
dial and needle gauges
Updated documentation:

I Meter replacement

1 Addition of external database histories

I Csv Import scheduling

1 Saving data configuration locally

=A =4 =4 4

Bug fix for Regression chart regression
Bug fix forlCSV Export on ET Analysis in Niagara 4.11

Updated documentation for:
9 Degree Days
9 Custom Time Periods (Aggregator)
9 Excel Reporting
i Batch Reporting
Bug fix to support Data Quality alarming
Bug fixes related to Charts
Chart refresh for Kiosk mode
Stability improvements to Batch Reporting

Bug fix release to support Niagara 4.11

Bug fix to support Pdf Reporting on N4.10

Security Update in response to Log4j2 vulnerability-204H-44228
Bug fix to avoid PX migrations losing layer information

Updated documentation for Energy Temperature Chart Analysis
Addition of FAQ

Tariff Scheduling

White-labelling capabilities

Report printing in Landscape mode

Addition of Energy Comparator section

Updated Demo Station

Security enhancements
License management enhancements
Bound table widget for reporting

Burger Menu saved settings
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3.2

3.1.7

24.1

= = =4 = =a =4

Weekly comparison for charts
Lock Ideal time range for chart comparison

Excel Reports, Maintenance licensing for selected features.

License change to introduce Core /Pro Tier
Product name change td4 Energy Manager

Last Energy Visiaelease

11
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Welcome

Welcome toN4 Energy ManagerThe purpose of this document is to assist in engineeringZan
Energy Managestation, explaining the unigue features and settings while advising on any tips
and tricks to best utide the software.

4.8,4.94.10 4.10U - 4.106, 4.11, 4.12 4.12u1 4.12W, 4.13u2, 4.14

. N4 Energy Managehas been developed and tested for Niagara vers
and4.15ul

Important Notice: Certain advanced charts, such as Estate ViewAsothaly Console, may
not function as expected in Workbench View in version 4.8. To ensure full functionality, please
upgrade to a later versioof Niagara
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Installation

To installIN4 Energy Managerfollow the steps below. Prior to installation, ensure that the
Niagara station and workbench are not running. Additionally, wRdrEnergy Managemwas
purchased, download the modules from the partner webadditional to the modulesa demo
station will be provided

1. Open the module folder received which contaM4Energy Manager

2. Navigate to the module folder for NiagaraCkNiagara Niagara4.x.xx.xAmodules
[Version number may differ].

3. Copy and paste thh4 Energy Managemodules into the Niagara Module folder.
Ensure that all the modules shown in the screengls&eFigurel) are present.

4. Start Platform Daemon.

Restart Station

6. If CSV reporting is to be usamhpy the templates into the station file space

o

Modules

Name Version

energyVisionM4EnergyManagerMigrator-rt [ forestrock 0.4

nd4EnergyManagerResources-rt p\g Forestrock 2.1.5
ndEnergyManagerResources-ux #® Forestrock2.1.5
ndEnergyManagerReporis-rt & Forestrock 3.6.0
ndEnergyManager-rt ~ Forestrock 3.9.1.3
nd4EnergyManager-ux l& Forestrock 3.9.1.3
ndEnergyManager-wh - Forestrock 3.9.1.3

Figurel - LIST OF N4 ENERGY MANAGER MODULES

palette, search foN4 Energy Manageand the appropriate

. To check thaN4 Energy Managehas installed correctly, open the
components should be listed.

Once these steps have been completed M¥Energy Manageservice needs to be added to
your stationfrom the Palette.

Niagara Installation. If you are using al#2Niagara installation it may
be worth considering installation the @t version. If this is not
possible, please read the notes in the troubleshooting guide.

1 N4 Energy Manageworks best when used in conjunction with a-bi4

Due to the differences betweeBnergy VisiotAX andN4 Energy
& Manager, it is not possible to automatically migrate one to the other.
An AX station will need to be-+engineeredusingN4 Energy Manager

As of n4EnergyManager version 3.9.0, the Aggregation Module has been f
integrated into the cordunctionality of the applicationThis module is now
obsolete and can be safely removed from your system, as it no longer has
effect or requires separate management.

»*

13
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White Labelling

Resellerganrebrandthe productwith their owncollateral Towhite labelN4 Energy
Manager, please contact your distributor on how to engage with this capability. A new module
is required to support your comparbranding collateral.

The aspects dfi4 Energy Managewhich are covered by white labellirge:

Branding Information

Description

1 Logo

A logo is a graphic mark, emblem, symbol, or stylized
name used to identify a company, organization, produ
or brand.Logo must be in a standard web format like
ipeg,pngor svgetc.

2 Marketing material

Marketing materials include any items for communicat
your marketing to customers. It could be brochures or
catalogs etc. It must be in a standard web format like

ipeg,pngor svg.

3 Product name

Product name that needs to be rebranded from
n4EnergyManager

4 Pro Licene Button text

Thebutton label promptingusers to

o Upgrade To Pro
upgrade

6 Company name

Name of Company who vghite labellingthe product.
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Licensing

TheN4 Energy Managelicensing model has changed to enable users to benefit from a Core
tier and a Pro tier, differences in both can been seen in the table below:

N4 EnergyManager N4 EnergyManager

Core Pro
Included usage Free with limited features
FEATURES
Energy Benchmarking (]
Energy Ranking (]
Advanced Bar Charts L]
Contribution Analysis (]
Regression Analysis -]
Heat Map o
Menu Builder Limited to 10 Menu Items
Instant Reporting Limited to PNG/PDF format
Kiosk Mode Limited to 3 pages
Meter Aggregation Limited to 3 histories

Weather Service

Data Integrity
Energy Temp Curve
Tenant Billing / Excel Reporting

Anomaly Detection

Contact us and start building powerful Systems
forestrock.co.uk

Figure2 - N4 EM LICENSING TABLE

15
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N4 Energy Managetore

AlIN4 Energy Managemstallationsrequire a Core licese. Chargeable newrders willreceive
adt NBE @SNBRAZ2YE KIESHA WY Griddns Rstediaxidhs gore Do can
be requestedree of charg which is boundo the Host ID of your PCYou can request @ore
licence¢ by sending the following details @ur N4 Energy Manage€ontactor Provider

Name of requestor
Emailaddress
Telephone number
Host ID

= =4 —a -8

Oncethe corelicence is enabled on Niagara Cenitseou will needo update the licene of the
workbench Acore licerte enables/ou torun N4 Energy Managewith real datafor 3 meters
at no cost.

N4 Energy Manage€Core users can tritNd Energy ManagePro features
for a60-minute period. During this trial period data from aggregators is

randomized. A trail can only be activated once without restarting the
station.

N4 Energy ManagePro

TheN4 Energy ManagePropackages scalablendprovides

1. Licerte based on number of nodeld4 Energy Managelicensing limits the number of
unique historiesthat can be used within thdl4 Energy Managestation.

The number of Aggregators you use is not limitedNdyEnergy Manager
licensing.

2. Default features that are included
1 All charts
Menu Builder
Data Integrity
PNG PDF batcliReporting
Kiosk Mode
EnergyTemperature Curve
Tenant Billing (Exc8eporting)
1 Anomaly Detection
3. Weatherservicewhich is licensed separatelsge\Weather Service licencing

= =4 -8 —a —a -9
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Checking your licere status

It is possible to check how mamyique historiesare being used in the station, and how this
corresponds to your licensed amount. Within workbench, loadghelJl 3 @eWn theN4
Energy ManageService This will provide yowith an overview of your licensirgatus.

Remote Station | nav | localhost | station | Services | EnergyVision

Meter Metrics
Meter limit : none
| Number of unigue meters : 17
Meter ORD's Used
history:/EnergyVisionDemao/CampusPower 4

history./EnergyVisionDemo/TeachingPowerlvieter03 1
history:/EnergyVisionDemo/TeachingPowerleter02 2
history:/History/CoolMeter 2
histary:/EnergyVisionDemo/TeachingPowerieter10 1
history:/EnergyVisionDemo/LibraryPowerlVleter 2
history:/EnergyVisionDemo/TeachingPowerheter 2
history:/EnergyVisionDemo/TeachingPowerlvleter09 1
history:/EnergyVisionDemo/TeachingPowerleter08 1
history:/EnergyVisionDemo/TeachingPowerlvleter07 1
history:/EnergyVisionDemo/TeachingPowerlveter06 1
history:/H_W_CP132A/CustsideAirTemperature 1

history:/History/OAT1 4
history:/History/HeatMeter 2
history:/H_W_CP14a/LTHWHeatMeter 2

history:/EnergyVisionDemo/TeachingPowerlvleter05 1
history./EnergyVisionDemo/TeachingPowerlvieter04 1

Figure3 - EXAMPLE OVERVIEW OF IEEENATUS

17
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N4 Energy Managehggregators

The aggregator is at the core B Energy Managerconnecting history data sources to the
charts.

An aggregator is a virtual representation of a physical meter in the field. Aggregators also have
the option to add external data from a file.

Il 3INB3IFTG2NAR y2N¥IfAaS RIEGEFE 2F 2yS 2N Y2NB Y
meters in the field can be merged intoN¥ Energy Manageaggregator representing a floor.
Another example would be subtracting renewable from fienewables.

Each Aggregator caiontainup to 150 meters

Removing histories or values in histone#l permanently deletethe stored dat:
& Energy Managedatabase.

£33 History
:z::::(:iﬂ @B 2] /. qqreqator_Component

b4
A\ campuswater //
A Ubrancasbeter Energy Manager Database &

A LibraryPowerMeter

Property Sheet
¥ Total Power Meter (Ev Meter Aggregator)
W Number Of np
W Agaregator Mode

Energy Ranking 4] IMIYI€EIP ==
Location - London -

Building 3(13/6/2019) M Building 1 (13/6/2019) M Building 2 (13/6/2019)
M Building 4 (13/6/2019)

105.24 Ki-he {0k}
134,08 1-be {0k}

1363.38 Kh-nr (o]
11532.62 We-hr (ok]

353051.06 Ké-nr [ok)
Current Year 3608531.25 K-hr (ok)

Last Vear

oo I T
1 -
| I, > W EvMeter Name : EvMeter | ORD : history:/EnergyVie..
¥ (i Ord history:/EnergyVisionDemo/TeachingPowerMeter
W Scaling Factor 1.30000000( [0.0000000000- 1.797693134852316E308]
(gl Meter Type Instantaneous
M Meter Effect @ ~dditive
Figure4 - METER AGGREGATOR OVERVIEW
CreatingAggregators

There are two main ways of configuring atréatingaggregators itN4 Energy Manager

1. Manually adding histories to an aggregator
2. Bycreating the aggregatonssing the Site Hierarchy
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Manually adding histories to aggregators

This method is particularly useful when the user is adding a small number of meters to one

page.

1.

©WooNOO~WN

10.
11.
12.

13.
14.

Open folder in which the aggregator needs to be added.
a. Right Cliclon the folder and selectiews > Wire Sheet
Open thePalette ensuring that theN4 Energy ManagePaletteis opened.
Expandthe folder Aggregator.
Drag & drop theAggregatorcomponent onto théWire Sheet.
Double click on théggregatorcomponent.
Rightclickon the property sheet, seledctions>Add Meters.
Enter the number oMeters that need to be added.
ClickOK.
Respective to the number dleters added in step 7Metero MZ HZ 0o SiGOPX 0
added.
Expandvieter.
TheOrdline will displaynull.
Click the dropdown icon next to the folder icon.
a. SelectHistory Ord Chooser
Using thepop-up, navigate through your histories selecting the appropriate file.
Once selected, cligRk.
To add further, repeat stepi0, 11, 12 (a), 13 & 14.

Adding histories from remote databases

If a history of a meter is being fetché@m SQL or any other external database via a
GwWRO! NOKA @S| jodelimdsisdt thédPa@ AER I NNESK A @S wS & dz G &
& Y | tB énsure the proper work of the aggregator.

Property Sheet

== RdbArchiveHistoryProvider [Rdb Archive History Provider)
. Status {ok}
[l Enabled [ [t

. Fault Cause

[ Max Archive Results Per Query max [1-max]

[ Archive Limit Notifications Motify Once Per Query Range Per Session

. Ord To Rdbms null IR
. Use Default Fetch Size . true (ignore Custom Fetch Size)

[ custom Fetch Size 0 [0- max]

[l Fetch Size In Use i

Figure5 ¢ RDB ARCHIVE HISTORY PROVIDER PROPERTY SHEET

19
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Data Normalisation

Data normalisation @n be used to normalise aggregator output to calculate metrics such as

GLIR2 6SN) O2yadzyYLliA2y o6& I NBI ¢ 3. Datd boinslisktiod B thét dzY LIG A 2
process of applying a scalar operation (divide, multipsiihg ascalar valuer output of another

Aggregatorto The Aggregators output. The normalisation is applied as the final stage in an
F3aANBIFG2NNRa OF t OdzZf F GA2Yy ® L B prasenhitBe ndriddlisatio?2 y Sy 2 N
steps would be applied by their order in thetstsheet.

Normalization Options

1 Scalar NormalisefMultiply or divides the data at an hourly interval by default.
1 Vector NormaliserlJses another aggregator tmrmalise the data. User can choose the
resolution(15-minute or 6Gminute intervals) at which this normalisation is applied.

How Aggregation Works

Normally Aggregator performgalculations at 18ninute intervals.If you use a scalarector
normalizerat 1Hour interval it adjusts accordingly as the Aggregator data is rolled upttout
intervals. This ensures accurate results.

Visualization on Charts

When visualizing data at a shorter interval (e.g., 15 minutes), but the aggregation or
normalization process is configured for a longer interval (e.g., 1 hour), values may appear
incorrect or misleading on the chart.

To avoid this:
1 Ensure the normalizer Aggregatioas a valichistory attached at an interval of 15 min
or lesser

1 Choose 15ninute as theresolution when applying the normalization.
By following these steps, you can accurately visualize the time series data at your preferred
intervals.

TheAdd and Subtraddormalisers are deprecated and will be removed in the
* future release. Please avoid using them.

Adding a normalisation step:
Adding a scalar normaliser:

1. Rightclick on normaliser and choose the type of nhormalisation
2. Set the operand value and the corresponding unit.
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Last Year 21957€2.25 kW-hr {ok}
Q) Data Quality Alarms Alarm Source Info

Ll Normaliser Normaliser Views

(@ NormaliseMultiply — Normalise Multiply Actions Multiply

(@l Operand  [2.10

Divide
\Jll Facets units=null )) m - Multiply regator
[ Custom Time Periods User Defined Time PlJebls Divide Aggregator
Ll Machine Learning Machine Learning

= Make Template
Ml Cost Component Cost Component

[l Meter Name : Meter | ORD :_
Figure6 - EXAMPLE OF ADDING A NORMALISATION STEP

Addingan aggregator as normaliser:

1. Rightclick on normaliser and choose the typeagfgregatomormalisatian.
2. Set theord of the aggregator
3. Choosehe Interval of thenormaliser at whiclyou want the normalisation to be

applied.
Luncosicwe (azueuuuzeuu am ser qung
Last Year 2195762.25 kW-hr [ok}
© Data Quality Alarms Alarm Source Info
. MNormaliser Normaliser Views
[l function  Normalise Multiply Aggregator Actions Multiply
. Operand station: |slot:/EnergyManager/Rggregators/Buildings20B e - Divide
[ Interval 60 Minutes e
== Status OK {ok} ¥ Edit Tags
[l Custom Time Periods User Defined Time Periods Make Template
Ml Machine Learning Machine Learning
. Cost Component Cost Component
[ Meter Name : Meter | ORD : historyy/DemoHistol... Ctrl+C
[l Meter1 Choose a valid history ORD. Cirl+v
[ Meter? Chonse a valid historv ORD.

Figure7 - EXAMPLE OF ADDING AN AGGREGATOR AS NORMALISER

Derived Unit:

The unit property on the aggregator is a derived unit based on the base history units and the
normaliser units.

21
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' Total Power By Area (Meter Aggregator)

(M Number Of Input Meters 2 [1-50]
[ status {alarmiunacked.alarm}
| . Units kH-hr/ft* I
[ Aggregator Mode Totalise
(@ Last Calculated 30-Jul-2019 03:07 BM BST
. Uid d6f54e59-5d85-40ed-blcc-06c3chid9595
W Facets units=kW-hr,costPerUnit=5.24 kiw-hr 3 D -
Overall 14716.23 kW-hr {ck}
Current Hour 0.25% [ok}
Last Hour 1.16 kW-hr [ok}
Current Day .79 kW-hr [ok}
Last Day 11.73 ¥W-hr [ok}
Current Week 20.52 kW-hr {ok}
Last Week 80.44 ¥W-hr {ok}
Current Month 337.79 kKW-hr {ok}
Last Month 334.58 kKW-hr {ok}
Current Year 2368.35 kW-hr [ok}
Last Year 4100.24 kW-hr [ok}
© Data Quality Alarms Alarm Source Info
W Normaliser Normaliser

Ml NormaliseDivide  Normalise Divide
(M Operand  |s00.00 ft2

I @ Facets units=f? $»  ® - I
—=

= R PR Blmmnn o Modne | ARR 2 hindae e T nem A fnin

Figure8 - EXAMPLE OF A DERIVED UNIT

Aggregator Mode

Aggregation mode determines how two meters vales caedrabined The available modes
are

3. Totalise ¢ Meter readingswill be addedacross time intervalandacross all the meters
linked to that aggregator
o E.g.- An aggregatowith two meterswith history interval of 15 nmutes The
last hourreadingon aggregator ishe sum ofall four readings from meterl
taken at 15minute intervals and foureadings from meter2aken at 15minute
intervalsfor the lasthour.
4. Averagec Meter readings will be \seragel across time intervaland across all the
meters
o E.g.¢ An aggregator withwo meters with history interval of 15 minute¥he
last hour readingf the aggregator will be@qual to theaverage ofiverages from
all the meters connected-our readings from th&leterl and Meter2will be
averaged and then the final readirn aggregator isthe average of outputs
from two meters.

Aggregator Glour

User can choose calofor eachaggregatoffor better visualisatioron charts(seeFigure9). This
colour will be the default colour for the aggregator any charts except for estate view and
anomaly consoleharts Users camverride this coloum the widget settings an the data config
menu if available
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Property Sheet
® Building A (Meter Aggregator)
Ul Number Of Input Meters a1 4% Color Chooser X
(@ status {ok}
(W Units K-hr
(W Aggregator Mode Totalise ‘
[ Color lightGre
- — - | & Hue .
\Jll Last Calculated 07-May-204
— d | Sat 39 (%
Ll Ui 60e5238-;
= s2%e ! Bright 93 %
[l Facets units=kW-hr,d
Red 144
[l Event Schedule station:|$ Green [238
~ : Blue 144
Ul Tariff Schedule station: |
Alpha 100 %

[l Status Text ‘

Hex |$££90ee90

— 8 :
Overall 7437386.50 Name 1lightGreen
w= Current Hour 208.40 kil
Null/Default Col
w= Last Hour 14.80 k-1 W aliueteo ot
|
w= Current Day 407.65 kiW-
. OK Cancel
w1 act Nav 2n2c =2 1A

Figure9 ¢ COLOUR SLOT OF AN AGGREGATOR

Aggregator Facets

The Wggregator Fac€ls the facet that is used on the aggregator output value and will be
displayed in the chart8¥hen adding multiple history files, the aggregator engineering unit must

be modifiedmanually. This is achieved by configuring the facets of the Aggregator. In the same
dialog, the cost per unit can be configured. This is used when displaying reports based on cost
conversion for more details please seastant Reportk

To manually add a facet

1. Open the Aggregator Property Sheet

2. Click the >>icon in the Facets Property
3. Configure the Units Property

4. Configure thecostPerUnitProperty

Property Sheet

¥ Total Power Meterl0 (Ev Meter Aggregator)
(@l Number Of Input Meters 1

[l Aggregator Mode Totalise

Uid dEfE4e59-5d85-40ed-blcc-06c3cb8d9595
[ Facets units=kW-hr,costPerUnit=5.24 ki-hr o) 1 & Config Facets *

1 l‘l‘lS‘lm {ok} Key Type Value B

w== Current Hour 280.54 kW-hr {ok} units Unit JW-hr J
== Last Hour Lebllioes [ ) costPerlnit Double 5.24
=== Current Day 3363.42 kW-hr [ok}
we Last Day 11541.40 kW-hr [ok}
m= Current Week 3363.42 kW-hr [ok}
| ast Week 21375.98 kW-hr [ok} |
= Current Month 61263.62 KW-hr {ok} @& o -]
we Last Month 362510.34 kW-hr [ok}
we Current Year 3615377.75 kW-hr [ok} L $ M
we Last Year 1558297.75 kW-hr [ok}
[l EvMeter Name : EvMeter | ORD : history:/EnergyVic...

Figurel0- EXAMPLE OF A FACET
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. Units for an Aggregatare taken automatically from the assigned history
file.

Exporting Aggregator Values &fistory
To enable this feature,dal a new facet with the following details:

1 Key:niagaraHistory
1 Type:Boolean
1 Value:True

By setting this facet, the aggregator will exportdtdculatedvaluesover the timeas a Niagara
history, allowing for further analysis and monitoring.

Calculated values

Results for differentime periodsare calculatedby the aggregatoron every calculation cycle
Calculationganbe triggered manuallipy triggering theexecute action. Thdefault time frames
for the calculation are as show in tirégurell.

If there are valuemissing not numericalor infinite for instantaneousneters, a 0 would be used
inits place Fora cumulative meter, the previous value would be used to calculate the delta once
the next value is recordedhere is nalata interpolated should there be gaps in the data.

(M Facets units=null,costPerUnit=1.00 » MO -
Overall 0.00 {ok}
Current Hour 0.00 {ok}
Last Hour 0.00 {ok} i
Current Day 0.00 {ok} Q
Last Day 0.00 _{ok}
Current Week 0.00 {ok} L
Last Week 0.00 {ck}
Current Month 0.00 {ok}
Last Month 0.00 {ok}
Current Year 0.00 {ok}
Last Year 0.00 {ok}
. EvMeter Mame : EvMeter | ORD : history:/METO_17... y—

Figurell¢ EXAMPLE DEFAULT TIME FRAMES
The value of slots are calculated as follows, for example:
CurrentDay Average/Totalise on Instantaneous Meter:
1 The averagksum of all values recorded in the current day from all meters.
CurrentDay Average/Totalise on Accumulative Meter:

1 Theaveragesum of all hourly deltas calculatédr the current day from all meters.
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User Defined Time Periods

In order to use theJser Defined Timé&eriodsfeature of theN4EnergyManageaggregator,
first an event schedule must be defined within the Aggregator.

TheEvent schedule is apptional property that can beset on a aggregator to calculate and

display the Custom Period€.(: Amount of energy used last week during occupancy hours).
Since it is aroptional function, it does not need to be added and the absence of the Event
Schedule will not cause any functionality error.

Requirements.

1. The Event Schedule must be an Enum Schedule type.
2. The schedul®efault Outputmustnot be nulland must be an Enum value.
3. The schedulé&acets rangemust be set.

Effective Period

4 PrevMonth  Today Next Month p  Next Page p

4 Prev Page

Sep 2021 Mar 2022

smit wt f s

Oct 2021 Mov 2021 Dec 2021 Jan 2022 Feb 2022

smit wt f sffsmt wit f s{|smit wt f s|fsmtwt f s{|smitwt f s|fsm1twt f s

O

Any Day Any Month Any Year B
Through
Any Day Any Month Any Year B

DefaultOutput O null UnOccupied

Facets range={Occupied=5,UnOccupied=8} 3 @ -

Cleanup Special Events (@) false

B

Figurel2 ¢ EXAMPLE EVENTHEDULE.

The minimum interval that can be used is no less than 15 minutes
calculate the custom period. The 15 minute or higher miriotervals
must start from the hour or 15, 30, 45 minutes after the hour to be
able to calculate the cost correctly

Setup Event Schedule

A w0

o

Openanaggregator in property sheet view
TheEvent Schedule Ottahe will displaynull.
Click thedrop-down icon next to the folder icon.

SelectComponent Choosellsing the popup, navigate through your station hierarchy
selecting the appropriate Enum Schedule.

Once selected, clioRk.
Save aggregator.

Open Schedule and click to the Properties [&aeFigurel?). Click on the >> Chevron
beside the Facets/rangey (G KS yS¢ G6AyR2g Of A0]1 2V

iKS
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window click on the chevron again.

‘ | Config Facets
Key Type
range EnumRange IH

iefault Dutput [ null @
acets range={} o -
leanup Special Events .true @ | x | o -
OK Cancel
- -
ge

Figurel3¢ EXAMPLE CONFIG FACETS

7.1. On the Enum window add the Key/Value pairs for Enums and click to the OK button
on all open windowto save the Enum Range

m Enum
[ UseFrozen Enum in Range (module:name)
E Ordinal Tag Display B I
A
Y
1 Decupie
Add Modify Remove
Lexicon Module Name
OK Cancel

Figurel4 ¢ EXAMPLE ENUWMINDOW

7.2. Uncheckhe Default Output null checkbox
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Default Output

Facets

[ null

range={Occupied=1,UnOccupied=2} )} ’-LJ -

Cleanup Special Events . true

Figurel5¢ DEFAULT OUTPUT NULL CHECKBOX

7.3. Set Default value from the added Enum laistl once complete click save.

Default Qutput

Facets

O null

range={{ Dceupied ied=2} }} ’9 -

UnOccupied

Cleanup Special Events . true

Figurel6 ¢ EXAMPLE DEFAULT VALUE
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8. Click on Weekly Schedule Taloldthe time-period to the required days and set the value
for it from the Event Output Drop down Enum List.

3:00 AM

£:00 AM

9:00 AM

12:00 PM

3:00PM

6:00 PM

9:00 PM

sun

Man

UnOccupied

UnOccupied u

Occupied

EventStart |09:00 ZM|=
EventFinish |06:00 FM2
Event Output [] null | Occupied

BB weekly Schedule UnOceupied

E Properties @ Summary

Figurel7 ¢ EXAMPLE WEEKLY SCHEDULE

9. Click to Special Events Tab.

9.1. Add as mangpecial events as required.

9.2. Set priority for Special Events.

9.2.11f special event dates overlap, the priority order will be used to calculate the cost

for a given time.

9.3. If itis required to addpecial events in past time, the value@leanup Special Events

LINR LIS NJi &

10. Save the schedule.

11. Openthe aggregator and Right Click on the Custom Time Period component.

11.1.

YySSRa

02

0S OKIy3aSR

g2

wCcltaso 2v

Highlightg Actions and Click on theAdd User Defined Time Periedction.
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11.2. The Action will generate and add a new Custom Period object.

(@ Custom Time Periods User Defined Time Periods

Period Occupied Report Range | Today

(@ CustomPeriod
Value |0.00 {ok}

[ Meter Name : Meter | ORD : historv:/DemoHistol...

Figurel8 ¢ EXAMPLE CUSTOM PERIOD

11.3. Select period and Report Range.
(@l Custom Time Periods User Defined Time Periods
Period Occupied ReportRange Today
(@l CustomPeriod .
Value t
(@ Meter UnOecupied _JRD : history:/DemoHistol...
(@l Custom Time Periods User Defined Time Periods
Time Range
Period Occupied Report Range
(@l customPeriod Today
Value 0.00 {ok] Last 24 Hours
[ Meter Name : Meter | ORD : history: vesterday
(@ Meter1 Mame : Meterl | ORD :hiator:.,-
Last Week
Last 7 Days
Manth-To-Date
Lazt Month

Year-To-Date

Figurel9 ¢ EXAMPLE CONFIGURATION

11.4. When the aggregator Calculate action is invoked by the systemaaually by

the user, the selected period in the selected range will be calculated.
[l Custom Time Periods User Defined Time Periods

(W Cost Mode [

Event Unoccupied Period Yesterday
(@ customPeriod

Value |§717.70 [ok}

Figure20¢ EXAMPLE CUSTOM PERIOD VALUE

To calculate the costithin custom time periodset the cost mode t&#NHzS Q

TheN4EnergyManageDemo Statiorcontains aggregators named
Building A¢ H. These all haveustom Time Periodsonfigured as an
example.
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Setting upMeters

A meter component describes a data source, its characteristics and offers options to configure

how to procesghe data source

Property Sheet

[l Meter (Meter)
@ Status
(@ ord
(M Scaling Factor
[l Meter Type
@l Units
[l Meter Effect
[l Meter Roll Over Value
. Meter History Tolerance
[l Interval
. Cov
Integrity
@ Offline
(@l offline Threshold
(@i Inactive

(M Inactive Threshold

|
w

history:/H W _CPl32L/0ustaidehirTemperature

1.000000001 [0.0000000000 - 1,797693134362316E308]

Instantaneous

@ -dditive
0.00
2000.00
15 Minutes
.falsr:
86.55 [ok}]
.truc—

Inherited from Data Quality Service

.false

1 Hours

Figure21- EXAMPLE AGGREGATOR SET UP

The properties of the Meteas shown irFigure21 can be described as:
1. Statusc Stringto inform user aboutvarning/problems
Ord - The ord of theNiagara history, to be used as tdata source

3. Scaling Factog A multiplication factor for the history value before it is fed into the
aggregator.

4. Meter Type
a. Instantaneous¢ The data series which is not accumulated over tinkeg.-
temperature, frequency
b. Accumulative-- Thedata series is a summation of the previous values (always
increasing except for meter rolloveg.g: - kWhr

5. Meter Effectg only applicable when more than one meter is usattl when meter
Aggregatormode i&¢ 2 (| .f A & S ¢
a. Additive ¢ the values from this meter will have an additive effect on the result.
E.g--floorl meter +(Additive) floor2 meter = sum of floorl and floor 2
b. Subtractivec The values from this will be removed from the total.
E.g- total power consumption meter(subtractive) solar power production
meter = total nonsolar consumption

6. Meter Roll Over Valug
a. Only applicable for accumulative meter
b. During meter rollover, the delta is calculated as follows
1 delta = (rollover previousValue) + currentValue
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7. Meter History Tolerance
a. A thresholdbased method to remove erroneous values
b. Any values greater than the threshold will be ignorédabs(value) > threshold
resulting value is dropped.

Please be aware that when using the Aggregator, only the meter value is scaled; the
tolerance value remains unscaled. For example, if the history value is 30,000, the
tolerance value is 2,000 (default), and the scaling factor is 0.001, the Aggregator will
check whether 30,000 * 0.0G%& greater thar,000, rather than comparing it to 2,000
*0.001.

This ensures that the scaled meter value is directly compared to the original, unscaled
tolerance value.

8. Interval - The auto detected history interval. This interval is used for data quality
calculations.

9. CO\W is the history typechange of value

10. Integrity ¢ Data Integrity of the input history (number of available records/ no of
expected records).

11. Offline ¢ Flag to indicate that the meter is offline, that is, meter hasr@adingwithin
the offline threshold.

12. Offline Thresholdc Time interval used for detectinghether a meter is offline or not.

a. The interval imnon-negative valuevith units ofseconds, minutes, hours, days,
weeks,months,or years.

b. The interval can baheritedfrom Data QualityServiceby setting the statusf
the valueli 2nullé (seeDataQuality Alarmdor details).

13. Inactive¢ Flag taindicate that the meter is inactivehat is,recentmeter values are the
same within the inactive threshold

14. Inactive Threshold; Time interval used for detecting whether a meter is inactive or not.

a. The interval is a nenegative value with units of seconds, minutes, hours, days,
weeks, months, or years.

b. The interval can be inherited froData Quality Servicby setting the status of
0KS @InulldzS o@ESuality Alarmdor details).

ReplacingMeters

It's a common occurrence where a meter is replaced in the field due to hardware failure.
Depending on whether a new Niagara history is created orthete are severgpathsthat a
user cartaketo ensue correctbehaviour of the correspondersiggregator

5. If Niagarahistory of the meter is not changeahd:
o the meter is instantaneous, then ragjustment is needed.
o the meteris accumulative, thethe history might start from zerocafter meter
replacementIn this case,ite aggregatowill have a erroneous delta at the
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transitiontime. To alleviate this, the meter rollover value may be selati
value of thefailed meterso that the delta at the rollover is calculated
correctly.Note that the meter rollover value will apply to all transititmes,
whether it happened due to a natural meter rollover or due to meter
replacement.
6. If Niagara history of the meter is or can be changad:
0 the meter is instantaneouyshena user camproceed with the following steps:
A Add another meter with the new history to thaggregator.
A Recalculate the aggregator.
0 the meter is accumulative, thesimilar steps can bperformed, namely:
A Add another meter with the new history to the aggregator.
A {Si YSiSMidieREe (2 ada
A Recalculate the aggregator.

Note that adding another unique history can be considered only if the limit of unique histories
in N4 Energy Manager license is not reached (8eecking your license statfor details).If no

new unigue historiexcan be added tohe aggregator, one can import old history intew one
usingCSV Importomponentwith Import policyl Mérge with existing historg Bor
accumulative meterghe aggregator withmerged historymight have erroneous delta values

at the transition times.
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Machine Learning models

A Machine Learning component stores machine learning models that are used to analyse
meter aggregator data.

(@ Machine Learning Machine Learning
A/ Anomaly Model  Anomaly Model
[ Meter Mame : Meter | ORD : history:/History/Mai...

Figure22 - MACHINE LEARNING COMPONENT OF METER AGGREGATOR
Anomaly Model
¢CKS Fy2YlFLfte Y2RStQa 202SO00GAQ0S Aa (2 ARSyidATFe
This is achieved by training a machine learning model based on the hatbaseline data and
predicting a range of values that is likely to contain new observations, that is so called a

prediction interval. Observations that do not fit within the prediction interval are identified as
outliers, and a series of consecutive oulier A & afdmély eSeRé &

The baseline data should represent normal behaviour of the underlying meter in different
modes of operation or for differergeasonso that the trained model qualitis maximised.

Furthermore,if the behaviour of theneter isdependenton the outdoor temperature, then
one canusethe outdoor temperature aggregatatatato train a better modelN4 Energy
Managerversion >=3.6.(rovides sucloutdoor temperature aggregator datas part of the
weather servicgdseeWeather servick

Theoverall data flow is visualised Figure23:

7. The historicahggregatorand optionallyweatherbaselinedataare used to train a
modd.

8. Currentdata,or more generally any data that was not used in the model training, and
thresholds (se&Jpper/Lower Bounddater in the sectionare fed into a model.

9. Anomaly events are computed.

-

‘ Current data Thresholds

4

Historical
baseline data

Model training ———s< Anomaly Detection
Weather
baseline data

Figure23- FLOWCHART OF THE ANOMALY MODEL

Events

Anomaly J
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The anomaly model utilizes howdggregated data for model training and prediction.

Figure24 presents the property sheet of the Anomaly Model component.

Property Sheet
Al Anomaly Model (Anomaly Model)
(M Enabled ® true
. Status Time range is ok
M Last Trained 19-Jul-2023 01:45 PM BST

(M s Outdoor Temp Dependent | false

(@l Training Time Range Time Range D1-Feb-22 12:00 AM GMT to 01-Feb-2312:00AMGMT ()
(@ Upper Bound 0.00 % [0.00- 100.00]

(@l Lower Bound 0.00 % [-100.00- 0.00]

(@l Model Information

(M Is Anomaly Event Ongoing @ false

Figure24- ANOMALY MODEL PROPERTY SHEET

The individual slots of theomponent can be described &slows:

WD

©No o

Enabledc Flag to enable/disable the component

Statusg String to inform user about the status of the component

Last Trained; Last time when the anomaly model was trained.

Is Outdoor Temp Dependerg Flag to indicate whether to use outdoor temperature
data in model training.

Training Time Range Dynamic time range for model to be trained.on

Upper Boundg Percentage of prediction interval to add to its upper value

Lower Boundg Percentage of prediction interval to remove from its lower value
Model Information ¢ Subcomponent containing details and metrics of the trained
model(seeFigure27).

Is Anomaly Event OngoingFlag to indicate whether meter aggregator data is in
anomaly state since the last hour.

! ASNASa 2F 02yaSOdziA@S 2dzit A
0Anomaly Evend ®N4LEylergy Manageian anomaly event span acro

minimum 1 hour since the Anomaly Modeloperates on hourly
aggregator data

Steps tatrain an anomaly model
To train a model, one need o through the following steps (séggure25):

a)
b)

c)
d)

hLlSy GKS |y PopettydSheetz RSt Qa

Enable the model andhoose theTraining Time Rangethe time rangemustcover at

least 2 weeks.

IfStatusT G ¢AYS withehBEI2 5 TaH KL OG A2y @

IfStatusl' ! ¢ 2 Yl f & S@Syida | NWModdl2nioindrior@RabeF 2 NJ X £
appeared, thera model is trained and anomaly events are automatically computed

the time range between start of the training time range and current time.
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Property Sheet Property Sheet

A/ Anomaly Model (Anomaly Model) A/ Anomaly Model (Anomaly Model)
(@l Enabled @ rolse (Ml Enabled @ true
(@ status (@ Status
[ Last Trained null (Jl Last Trained null
(3 Is Outdoor Temp Dependent @ false [l Is Outdoor Temp Dependent (@ false
[l Training Time Range LastYear (@l Training Time Range Time Range | 01-May-23 12:00 AM BST to 22-May-23 12:00 AM BST|
(M Upper Bound 0.00 9 [0.00-100.00] (W Upper Bound 0.00 % [0.00- 100.00]
(M Lower Bound 0.00 % [-100.00- 0.00] (@ Lower Bound 0.00 9 [-100.00- 0.00]
(@ Model Information (@ Model Information
(il Is Anomaly Event Ongoing @ false (Ml Is Anomaly Event Ongoing @ folse

(a) Default state

(b) Model is enabled, and Time Range chosen

Property Sheet Property Sheet
A/ Anomaly Model (Anomaly Model) A/ Anomaly Model(Anomaly Model)
[ Enabled @ true » (Wi Enabled @ true
T T N :. Status | s aze computed for [01-May-23 12:00 AM BST , 20-Tul-23 2:00 4 BST)
(W Last Trained null ) P M Last Trained K4 M EST
[ Is Outdoor Temp Dependent @ false (M Is Outdoor Temp Dependent | @ foise
(Wl Training Time Range Time Range 01-May-2 [ Training Time Range Time Range 01-May-23 12:00 AM BST to 22-May-2312:00AMBST (D
(3 Upper Bound 0.00 9%(0.00-100.00] ‘Ml Upper Bound 0.00 % [0.00- 100.00)
(g Lower Bound 0.00 9 (-100.00-0.00] & LowerSound 0:00 %/:100.00-0.00)
(@ Model Information [ Model Information
(Ml Is Anomaly Event Ongoing @ folse (M IsAnomaly Event Ongoing (@ false

(c) “Train” action is invoked

(d) Model is trained, and anomaly events are computed

Figure25- ANOMALY MODEL ENGINEERING STEPS

Steps tanclude weathedatainto a model

To use outdoor temperature data in model trainirape need to perform the following steps:

1. Add aSitecomponent define the Weather Station Ordand link the current
aggregator to theSite (seeGrouping of aggregatoys

2. 9y I 0f B Outddd® Teinp Aggregatér ¥ §

3. f{ dF dbz8zi R28NJ ¢ SYLJ ! 3aNB3IIG2N TNRY

OK%rak I OlA2Yy ®

Figure26 shows an example ofsetup described above

3 Ay GKS 1y2YL¢

gSt

N (D2
o
Z N

Jubilee Campus
Site

ggregator
Number Of Input Meters 1]

— 1
I
Tariff Schedule oulll )
1 Property Sheet
: A Anomaly Model [Anomaly Model)
: (@l Enabled @ true
I (W Status Outdoor Temp
: (M Last Trained 27-Jul-2023 0
| (Ml 1s Outdoor Temp Dependent | true
] -
] ‘Jl Training Time Range Time Range
]
o

Aggregator from weather service is chosen
1:05 PM BST

01-Jun-21 12:00 AM BST to 01-Jun-22 12:00 AM BST

C]

Figure26- ANOMALY MODEL WITH WEATHER DEPENDENCE

The weather station can be remote or local (§€eather

statiorfor details) In the case when

user has own weather data, one can also unhide the Outdoor Temp Aggregator slot from the
Slot sheet and set it to the ord of an aggregator that has weather history.

Posttrain actions
After the model is trained, th&lodel InformationQ a
These include

LINE LIS NI A S & Figue?). LI2 LJdzE |

1. Outdoor Temp Aggregatog Ord of theweather aggregator in the model
2. Training Time Rangethe time range that was used for model training
3. R2¢the coefficient of determinatioryy .

l.j

Q¢ ¢y

¢

~
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4. CVRMSE the coefficient of variation ofoot mean square error

Property Sheet
mn (Model Info)
(@l Outdoor Temp Aggregator | mull - P
. Training Time Range Time Range 01-Feb-22 12:00 AM GMT to 01-Feb-23 12:00 AM GMT
W R2 0.91
(@ CVRMSE 12.62 %

Figure27- MODEL INFORMATION COMPONENT OF ANOMALY MODEL

'Y valuerange |6a2 RSt LYy FT2N
T

™ Y 1@ | good

™ Y 1 | fair
™ Y poor

Tablel ¢ ASSOCIATION BETWEEN R2 AND MODEL INFORMATION LABEL

¢KS @I fdzS 2RZ(RSAISELISKSE { Mald inforthationdi K S ¢ KIND KIS NI &
represents the quality of the trained model (s€ablel). The better a model is at making

predictions,the closetthe 'Y to 1. If model quality is pooiit means that themodelis unable

to capture pattens within themeter aggregator datalhere might be several reasons for it:

10. Too much variatiorof datawithin chosentrainingtime range.

11. Incorrect setup of meters within the aggregator: e.g. accumulatie¢er type instead
of instantaneous

12. Too shorttraining time rangdor good model predictions.

13. If weather data is included, ihight benot correlated with the meter aggregator data

Togetherwith the trained model, the anomaly events are computed for the parent aggregator.
These carbe visualisedn the Anomaly Console Chart (séeomaly Conso)e

Property Sheet Property Sheet

A/ Anomaly Model (Anomaly Model A/ Anomaly Model (Anomaly Model)

[ Enabled @ e [ Enabled @ true
(i status Time range is ok (@ status Tis
(M Last Trained 20-9 23 02:47 P BST (g Last Trained 23 02:47 M BST

20
(3l Is Outdoor Temp Dependent (3 1s Outdoor Temp Dependent | @ folse

[l Training Time Range 01-May-2312:00 [ Training Time Range Time Range 01-May-2312:00AM BST to 22-May-2312:00AMBST (©
% [0.00-100.00] [ Upper Bound 20.00 9 [0.00- 100.00] x
% [-100.00-0.00) [ Lower Bound -20.00 9 +100.00-0.00] — -
ood (3 Model Information very good
[ s Anomaly Event Ongoing @ folse .ihj ﬂ
“ P B g & g e o
(a) “Predict” action is invoked (b) Start time of prediction is chosen
Property Sheet
A/ Anomaly Model (Anomaly Model)
(W Enabled @ true
(W status IAnomaly events are updated for [01-May-23 12:00 AM BST , 21-Jul-23 12:00 PM BST‘
(W Last Trained 20-0ul-2023 02:47 PM BST
(M 1s Outdoor Temp Dependent @ false
(Ml Training Time Range Time Range 01-May-23 12:00 AM BST to 22-May-2312:00AMBST (D
(@ Upper Bound 20.00 % [0.00- 100.00]
(@ Lower Bound -20.00 9 [-100.00-0.00]
(@ Model Information very good
[ 1s Anomaly Event Ongoing @ false

(c) Anomaly events are recalculated

Figure28- ANOMALY MODEL PREDICT ACTION FLOW
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Anomaly events are updategitomaticallyevery hour startindrom the
A YSailLagtiTraiged &INE LISNI & ©

One can triggerecalculationof anomaly eventstartingfrom a particular timestampill
currenttimed & A y @ Prédics/agtion (sedFigure28). Thisaction is triggered
automaticallyevery hour right after the model is trained.

ThedUpperBounc |y Rowér Bound  LINE LIS NAnan®lg ma&idl cail fe Set to widen
theY2 RSt Q& indNFIby axértkig percentagm the upperandlower boundaries
respectively These properties are usefidr limitation of amount of anomaly events generated
and viewed in the Anomaly Console Ch@mce these properties are set, the anomaly events
are automatically recomputed with updatdmbunds (sed-igure29).

Property Sheet

A/ Anomaly Model (Anomaly Model)
(M Enabled @ true
i Status Anomaly events are recomputed with upperBound = 20.0 and lowerBound = -20.0
r. Last Trained 20-Jul-2023 02:47 PM BST

(@l 1s Outdoor Temp Dependent @ false

(@ Training Time Range Time Range 01-May-23 12:00 AM BST to 22-May-2312:00AMBST (D)
(@l Upper Bound 20.00 % [0.00 - 100.00]

(@l Lower Bound -20l.00 % [-100.00- 0.00]

(@l Model Information

(@l Is Anomaly Event Ongoing @ false

Figure29- UPPER/LOWER BOUND SETUP IN ANOMALY MODEL

Once the desired configurationget and anomaly events are computed, one tag the
Anomaly Console chart to visualise the anomaly events and have them expoR&-
format.

Settingan ongoing event alarm

4 RAaOdzaaSR LINB@Az2dzateées (GKS aL&a ! y2RMdukee 9GSyl
24) indicates whether the aggregator is in the anomaly state or not, théhésflag is true

when there is an anomaly event since the last hand false otherwise.

Thisattribute can be used to set up an alaffior the Alarm Consolélo do so, it is required to
I RR GKA& FGUNROGdzIS @Al G/ 2 YL aBaokanviRdbié 2 NE G2
with BoolearChangeOfStateAlarmExtensiohlere are the necessary steps:

1. Expose théis Anomaly Event Ongoingslot on the aggregator using ti@®mposite
Editor.

2. Link thels Anomaly Event Ongoingjot to a Boolean writable using the wiresheet
view.

3. AddBooleanChangeOfStateAlarmExtension the Boolean writable.

Summary of the data flow
Figure30represents thesummay of the end-to-end setup of the Anomaly Modelith
different options available.
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Anomaly Console

The anomaly events computersing theAnomaly Modelof an aggregator can be visualised
using the Anomaly Console chart.

Widget configuration

This widget can be accessed frdoid Energy Managdralette (seé\4 Energy Manager Palette
for details). The properties of the widget that can be seerfrigure31 are common to other
charts (seeCommon chart propertids

4% Properties *

WebWidget 7
2 web Widget

bacl—:groL.ndCt-
enabled true

fc:regrcmndtc‘:'
s view:n4EnergyManager:AnomalyConsoleWidget
layer

hayout 270.0,0.0,1096.0,768.0
preferredsize |640.0,480.0

vents dashboard

subTitle

title Rnomaly Detection

visible true

wideetld 6cd4b8b0-2295-4106-998b-b460d0432d17

VIdgeTla

2 Chart Data Binding x

degradeBehay None

requiredPerm T

Lk

data CLICK_HERE_TO_CHOOSE_ORD

oK | Cnncell

Figure31- ANOMALY CONSOLE WIDGET PROPERTIES

Chart Data Bindingan be used to set a list 8fggregator Ordsvhich anomaly events are
visualised in the Anomaly Console chart (Begure32). There are three options:

1 No ords are provided; Anomaly events of all aggregators that haw@omaly Model
enabled will be shown.

9 Aggregator ord;g Anomaly events of the chosen aggregator will be shown.

i Site ord¢ Anomaly events of all aggregators linked to the chosen site will be shown.
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& data X
Timerange | Time Range 01-May-23 12:00 AM BST to 31-May-2312:00AMBST (® ® |
AggregatorOrd |station:|slot:/EnergyManager/Sites/Jubilee$20Campus [ I _.f | x |
AggregatorOrd station:|slot:/EnergyManager/Aggregators/Bottles20Fridge - - _J | x |

oK | Cancel |
(- v

Figure32- CHART DATA BINDING OF ANOMALY CONSOLE

Anomaly events are populated for the time rangeré&S (i ATifne kg praperty. The
default time range is last 30 days.

Anomaly Console Chart

Anomaly Console chart (s&&gure33) helps to view all anomaly Events on one view from all

the aggregator that has enabled the machine learning model on which user can have different
views by filtering data and sorting the data.

Anomaly Detection

o Events dashboard [ Oshow: underuse @ Overtse @ || aomosor - aomesm a |
Aggregator © Start Date Start Time End Time Duration Abs. Diff Rel. Diff
Bottle Fridge 01-05-2023 10:00 PM 12:00 AM 2hOm 0.03 kW-hr 0%
Bottle Fridge 03-05-2023 10:00 PM 12:00 AM 2h 0m 0.14 kW-hr 1% Produca Repon
Bottle Fridge 05-05-2023 10:00 AM 11:00 AM 1hOm -0.00 kW-hr 0%
Bottle Fridge 06-05-2023 10:00 AM 11:00 AM 1h Om 0.01 kW-hr 0%
Bottle Fridge 08-05-2023 11:00 PM 12:00 AM 1hOm 0.04 kw-hr 0%
Bottle Fridge 09-05-2023 11:00 PM 12:00 AM 1h Om 0.06 kw-hr 0%
Bottle Fridge 10-05-2023 10:00 PM 12:00 AM 2h Om -0.03 kW-hr -2% e

o IEEEEEDED

e Bottle Fridge | Battle Fridge o [ Start Time - End Time g J
0.56
0.38 4
= 0.20
3
0.02
016 T T v
03,/05/2023 03/05/2023 04/05/2023 04,/05/2023 0d/05/2023
1200 P 06:00 P 1200 AR 06:00 A 03:00 AM

Figure33¢ EXAMPLE OF ANOMALY CONSOLE CHART

1- Events Dashboard The table reflects the list of all Anomaly events predicted by machine
learning model in the chosen time range.
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2 ¢ Chart Content

f ¢KS OKFNI FFNBF RAALIX I E&a GKS aStSOGSR S@Syi
event time.
1 It shows the predicted value and actual value over selected time range and aggregator

from the date picker and dropdown.

Events Dashboard

Events dashboard e | © show: UnderUse v OverUse « | ‘ 2023-05-01 = 2023-05-31 = ‘ o
Aggregator ¥ o Start Date Start Time End Time Duration Abs. Diff o Rel. Diff

Bottle Fridge 01-05-2023 10:00 PM 12:00 AM 2h0m 0.03 kW-hr 0% R

Bottle Fridge 03-05-2023 10:00 PM 12:00 AM 2h0m 0.14 kW-hr 1% R

Bottle Fridge 05-05-2023 10:00 AM 11:00 AM 1hOm -0.00 kw-hr 0% B e
Bottle Fridge 06-05-2023 10:00 AM 11:00 AM 1hO0m 0.01 kW-hr 0% Produce Report

Bottle Fridge 08-05-2023 11:00 PM 12:00 AM 1h0m 0.04 kW-hr 0% R

Bottle Fridge 09-05-2023 11:00 PM 12:00 AM 1h0Om 0.06 kW-hr 0% R

Bottle Fridge 10-05-2023 10:00 PM 12:00 AM 2hOm -0.03 kW-hr 2% Produce Report
Toak IEDEEEODEE

Figure34- EXAMPLE OF POPULATED EVENTS DASHBOARD

1¢ The user can choose a date range to update the table with a list of anomalies that occurred
during that time.

2 ¢ Filter that works on top of the table, to get separate views for anomaly events that
overshoot and undershoot the prediction interval, respectively.

3 ¢Filter that alters the list of events entries in the table based on the selected aggregators.

4 ¢ Individual sorters that sort the dashboard view based on (Start Date, Start Time, End Time,
Duration, Absolute Difference, and Relative Difference).

5 ¢ A click on the row highlights it and populates the chart view for a time rarj§eent Start
Time¢ 10 hours Event End Time + 10 holrs

The Chart can be populated by clicking on entries (events) in the table or t
selecting the aggregator from the drajpwn and selecting the date range
from the date picker.
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Chart View

Here is some description on the chart view.

Bottle Fridge
0.58 4
0394

0.20 4

KW-hr

0.02 4

2023-05-11 - 2023-05-13 B | o

o‘ Bottle Fridge v ‘

0.17 T
11/05/2023 11/05/2023
12:00 AM 12:00 PM

Figure35¢ EXAMPLE OF

It shows theaggregato®@
output over time.

T T T
12/05/2023 12/05/2023 13/05/2023
12:00 AM 12:00 PM 12:00 AM

CHART VIEW IN ANOMAEYTDEN

T d
13/05/2023 13/05/2023
12:00 PM 11:00 PM

The red bar highlights the
event, and you can download
the report with a chart view

Model predictions are
represented by green
confidence bands.

by clicking on it.

1. The User can select/change the aggregator in the chart view to see the aggregators
output over time along with the upper and lower bound.

2. User can choose a date range with the selected aggregator to populate thefahart
the chosen time rangeven if there are n@anomalyevents

Whenever user clicks on the table row, thristingdata on the chart
k viewis replacedy the event datavith time range=[Event Start Time
10 hours Event End Time + 10 ho})rs
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Report View
Users can view the Chart view in a separate window, which also allows to export the view to
PDF format.

- 0 x

© Anomaly Detection x +
P> A e e e e e e e e e ke G0650$20820Ligh 2% #5 %00 :
@ aboutblank - Google Chrome - o x - B :

@ aboutblank

Bottle Fridge

how: UnderUse v Overlse ¥ \ \ 20020501 - 2022-05-21 1]
038
Duration Abs. Diff Rel. Diff
3 0201 2hom 0.03 kW-hr 0%
2hOm 0.14 kW-hr 1%
002 1hom -0.00 kw-hr 0%
1hOm 0.01 kW-hr 0%
-0.16
03/05/2023 03/05/2023 04/05/2023 04/05/2023 04/05/202| 1hOm 0.04 kW-hr 0%
12:00 PM 06:00 PM 12:00 AM 06:00 AM 08:00 AM
| 1hOm 0.06 kw-hr 0%
° Start Date Start Time End Time Duration Abs. Diff Rel. Diff 2hom -0.03 kW-hr 2%

.
03-05-2023 10:00 PM 12:00 AM 2h0m 014 1% O 0= ]

Bottle Fridge s || Start Time - End Time

Download Report o
U] t T T T 1
=3 Logout 03/05/2023 03/05/2023 04/05/2023 04/05/2023 04/05/2023
12:00 PM 06:00 PM 12:00 AM 06:00 AM 08:00 AM

Figure36- EXAMPLE OF DOWNLOAD VIEW

Figure36 describes the report view and how to access it as follows:

1. Gt NP R dzO SbuttbB WwhiiNdiikgs a report pepp view upon a mouse click.

& w S R ¢ bak tN&same functionality as above button, brings up the-ppp

All events that appear on the report view are listed in this static table.

User can export the view into pdf file by clicking on the Download Report Button.

WD
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Grouping of aggregators

When dealing with substantial number of aggregators in the station some of which
might share the same location (e.g. meters in a building) or represent instances of a larger
component (e.qg. chillers of the chiller plant), one can use the site componembtmp them

023SGKSNY ¢KA&a OFly 0S | OKAS@OSR o0& fS@SNraIAY3

component can be used to store common ditgeel information such as weather station used
by the site, address, tariff information, area and so on.

Property Sheet

[l Jubilee Campus (Site)
. Site Name Jukilee Campus

. Weather Station Ord station: |slot:/Services/N4520Energy20Managers205ervice/weat]l @ - [ 3

Figure37- SITE COMPONENT'S PROPERTY SHEET

SinceN4 Energy Managerersion 3.6.0 a site name and a weather station can be set in the
site component (se&igure37).

Tolink aggregators to a site, a Haystack Dictionary must be added {batjictionaryService
from the Haystack palettéseeFigure38).

= Nav [71  Database
t O @ My Network MName Type Status MNamespace Fault Cause

— ‘Niagara Miagara Tag Dictionary {ok} n
OALthEnticationSEwice

BDEbLgSEWiCE
@ BoxService
w FoxService

‘ Haystack HsTagDictionary {ok} hs

@ HierarchyService

e HistoryService
OALditHistorySeruice
o LogHistorySenvice
@ ProgramService

0 SearchService

o TagDictionaryService
TemplateService
@‘NEIJSEI’\-'iCE

O N4 Energy Manager Service
e ReportService

T PlatformServices

~ Palette %
] lz‘ E i haystack

O Standard items only
O Includes smart relations (recommended)

‘ Haystack

Figure38- ADDING HAYSTACK INTO DICTIONARY SERVICE
Steps to engineer a site component:;

1. Open folder in which the site needs to be added.
a. Right Cliclon the folder and selectiews > Wire Sheet
2. Open thePalette ensuring that theN4 Energy ManagePaletteis opened.
Expandthe folderUtils.
4. Drag & drop theSitecomponent onto thewWire Sheet.

w

45
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5. Set theSite Nameand Weather Station Ord

6. / NBFiS Ayo2dzyR NBflFiA2ya FNRY &sisiieRef:i 2

a. Selectaggregator(sjo be linked to a site.
Right Cliclon themand selectRelation Mark.

Selecth & Y & A Gr@nitte Grépdown menuand/ £ A O1 dahl é @
The Relation sheet of the site component shaosiibw all relations (seEigure
39)

®ooco

Relation Sheet

Relation Id Slet  Dir Type Other Path Other Slot

hsisiteRef - < baja:Relation slot:/EnergyManager/Aggregators/Main520Gas520Meter -

Figure39- SITE COMPONENT'S RELATION SHEET

hy S YA 3IKUG Using Reldioks TZRAMIhga Relation using Relation

1 Niagara help has several topics on how to add a relation between compone
Marké Ay GKS bAIF3IFNI KSELIQa aSk NOK |

Right Cliclon the site componenand selectRelate Froma | 33 mé X & |

iKS

33HE



Classification: Private

Energy Comparator

Total Power = Energy Comparator m
Meter Aggregator - Energy C
Number Of Input Meters 1 Projected Annual Energy In Kw E30053.43750 kiW-hi
Units Projected Annual Cost 63005343750 £|
rMode Totalise Projected Annual Energy In G 226519235 GJ
Event Schedule station:jslot/Energyba 'Schedul Energy Consumption Year To Date In Kw 34385728125 kiV-hi
Tariff Schedule station:jslot/EnergyManager/Schedules/ Energy Consumption Year To Date Cost 34385728195 £
Status Text Energy Consumption Year To Date In Gj 123788621 GJ
Qwverall 377817025 {ok} Energy Consumption Month To Date In Kw 30050.97070 KW-hi
Current Hour 98.07 {ok} Energy Consumption Month To Date Cost 3009097070 £|
Last Hour 182 75 {ok} Energy Consumption Month To Date In Gj 108.32748 GJ
‘Current Diay 405.30 {ok} Energy Consumption Last Month In Kw 51352 31641 kKiW-hi
Last Day 1620.64 {ok} Energy Consumption Last Month Cost 51392 31641 £|
Current Week 3640.15 {ok} Energy Consumption Last Month In Gj 185.01234 GJ
LastWeek 1245575 {ok} Facets cumency=¢ costPerlnit=1.00|
Current Month 30020.97 {ok}| January 533000 %6
Last Month 51382 32 {ok}| February 533000 %6
Current Year 34385725 {ok} March 533000 %6
Last Vear 63005344 [ok} [Aoril 533000 %
June 833000 %
July 533000 %
August 833000 %
September 833000 %
October 833000 %5
Newvember 833000 %
December 833000 %
YearTo Date Percent Over Use -0.43543 %
Year To Date Over Use Amount -1517.68588 kiW-hi
‘Year To Date Over Use Amount Cost -1517 68E8E £
YearTo Date e Greater Than Projection false|
Last Month Over Use -1051 13424 kiW-hi
| Last Month Over Use Percent -2.07901
| Last Month Over Use Amount Cost 108113484 £|
Avsilable Till Morth End
Avsilable Till Month End In Percent

Figure40¢ EXAMPLE ENERGY COMPARATOR WIRESHEET

The energy comparator is used to define monthly and yearly energy targets and assess
performance. The following data is required to setup the component:

1 The comparator needs to be linked to thetalPowerMeteraggregator already
created. Rightlick on the home location and select the wiresheet.

i From the EnergyManager palette, drag an Energy Comparator component from the
Aggregators menu and drop onto the wiresheet.

T Now link theTotalPowerMeteto the aggregator to provide the historical data to the
Comparator.

1 Inthe NAV sidebar Rigltick theTotalPowerMeteand Link Mark Right Click on the
comparator and make the following links:

Meter

Current Month Last Month Current Year Last Year
Comparator

Energy Consumption Month to Date in Kw
Energy Consumption Last Month in Kw

Energy Consumption Year To Date in Kw

projectedAnnual Energy in Kw

Once this is linked, the comparator will be populated with data.
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Linked Slots:
Projected Annual EnergyActual energy consumption of last year in the above case.

Energy Consumption Year To DafEotal amount of energy consumed from the beginning of
the current year up to the current date.

Energy Consumption Month to Dat@ otal energy consumed from the beginning of the current
month up to the current date.

Energy Consumption Last Montfiotal energy consumed in the previous month.

Calculated slots:

Year To Date Percent Over Us&rcentage difference between the actual energy consumption
year to date andhe projected energy until that date.

Year To Date Over Use AmourDifference between the actual energy consumption year to
date and the projected energy until that date.

Last Month Over UseDifference between the last month actual usage and projected last month
usage.

Last Month Overuse PercenPercentage difference between the actual energy consumption in
the last month and the projected energy consumption for that month.

Current Month to Date Overuse PercenPercentage difference between the actual energy
consumption month to date and the projected energy consumption for the current month to
date.

Current Month to Date Overuse AmountAmount of energy that has been overused in the
current month compared to the projected energy consumption up to current date of the current
month.

Energy Available Till Year/month Emictual amount of energy that can be consumed from the
current date until the end of the year/month without exceeding the projected annual/monthly
energy consumption.

Energy Available Till Year/month End in PercdPércentage of energy that can be consumed
from the current date until the end of the year/month without exceeding the projected
annual/monthly energy consumption.

All the slots related to cost are calculated based on the facets provided into the Comparator and
respective energy consumption.

percentage share (100% divided by 12 months = 8.33%). This can be adju:
required by entering thdorecast percentages for that month directly into the
comparator or by incorporating a numeric point into the relevant months slc

1 You will notice that all months from January to December have an equal
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N4 Energy Manager Service

There are severdliagara component toolavailablein the N4 Energy Manager Servisee
Figure4l). Theyhelp with differenttasks related to meter aggregatossich as

14.
15.

construction of multiple aggregators at onceéSite Hierarchy
configuration of the weather service (s€gecather servich

16. settingthe preferred chart interval (seBreferred Chart Intervl

17. setting the week startlay (seeNeekly Time Rande

18. configuration ofthe Data QualitySettingg(seeData-Quality Alarmk
Property Sheet
© N4 Energy Manager Service (N4 Energy Manager)

B License Manager M4 Energy Manager PRO

&¥ Aggregator Worker Pool  Meter Aggregator Thread Pool

(il Web Api Rest Api

Ez Site Hierarchy Site Hierarchy

. Report Manager Report Manager

(Ml Currency currency (3] pounds (£) m -

(@l Preferred Chart Interval 15 Minutes

(@l Week Start Sunday

(@l Data Quality Data Quality Settings

(@l Weather Service M4 E M Weather Service

Figure41-N4 ENERGY MANAGER SERVICE PROPERTY SHEET

TheN4 Energy Manager Servitas the followingoroperties:

10.

License Manageg Information about the license tier a user has

Aggregator Worker Poot Component that controls the amount of worker threads to
use in the aggregator calculations. Default is 4.

Web Api¢ REST Api that the Ul widgets use to get data from the station.

Site Hierarchy; Component that facilitates thengineering of aggregators.

Report Manager; Component thatontrols the automatic reporting feature (see
Batch Reportindor details).

Currencyg global setting for the currency to be used in the cost calculations.
Preferred Chart Interva, global setting for the rollup interval of the aggregator data
to be usedto draw charts such as line or bar chart.

Week Startg global setting for the start day of the week. Thiaugomatically used in
the charts when weekly time range is selected.

Data Qualityc Global settings for the data quality

Weather Service Component that can bring the weather data from any station
worldwide.
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Site Hierarchy

¢CKS ¢Fal 2F a{AGS 1 ASNINOKeé¢ Aa (G2 aAYLIATFeEe (K
histories.
As a prerequisite to using the Site Hierarchy function, it is assumed that the
& folder structure for the station has already been created. We watriohgly
recommendthat folders have already been created as this makes bringing ir
histories easier, allowing the engineer to see the hierarchy of the station.

Discovering histories using Site Hierarchy

Expandthe station in theNavbar
ExpandConfigA Service®y N4 Energy Manager
Double Cliclon Site Hierarchy
Now, a new window wilhave appeared. (This may take a minute or 2 to open
depending on the number of histories within the station).
a. Station¢ This window is the complete hierarchy of the station.
b. Discovered; Shows the history structure
i. If no histories have been discovered yet, at the bottom of the window
clickDiscover This will now search the network for any histories.
c. Current Path: Slot:+ This window is the folder structure of the station. This is
where the aggregators will be added too.
d. Site Meter Treeg Once aggregators have been created, they will show in the
site meter tree.
5. Using theDiscoveredvindow, navigate through the histories.

L

M)’ﬂcst:GE51LTD92CJCl.gb:bal‘d:-‘h-me','welh-:om (energyVisionDemo2_0_20_10) ~ © Station (energyVisionDemo2_0_20_10)  © Config  © Services  : EnergyVision @ SiteHierarchy
Station . N
- Nav Discovered 8 objects Site Meter Tree
Services
2 < & MyNe @ historyld ] i site
_ . © orivers _
& EnergyVisionDemo M aggregators
© searchservice Apps =
& Hw cP1s2a ¥ Total Power Meter
© Tagoictionaryservice Q) sgzregators
- ¥ Total Power Meter2
TemplateService © schedules i H_W_CP14a
— ¥ Total Power Meter3
@ webservice © DarkTheme & History
B Total Power Meterd
[+ Enﬂergy\nslor\ gugmhsme 1 LDGRO1_NR5_001 ¥ Total Power Meters
Licence Manager Landin; = ]
P y ¢ s EnergyVision ¥ Total Power Meters
y ReportBuild: =
li Ageregator Worke: O reporisuider & cnermyVisionDemo2_0_20_10 ¥ Total Power Meter?
Web Api —
u " o server ¥ Total Power Meters

= Site Hierarchy

 Total Power Metera
[ Report Manager

{1 Current path : slot:/Aggregators 14 objects ¥ Total Power Meter1(
DashboardService
o T Name Type Mumber Of Input Meters Facets Exceeded Met 2 B8 campus
\"‘ campus_power|
O orivers ¥ TotalPowerMeter  EvMeter Aggregator 2 units=kW-hr.costPerUnit=5.24 false
¥ campus_water
Apps ¥ TotalPowerMeter2  EvMeter Aggregator 1 units=kW-hr,costPerUnit=5.24  false .
i Library
O Aggregators ¥ TotslPowerMeter3  EvMeter Aggregator 1 units=kW-hr,costPerUnit=5.24 false ® library_power
- Palette ¥ TotalPowerMeterd  EvMeter Aggregator 1 units=kiW-hr,costPerUnit=5.24  false ¥ library_water
¥ TotalPowerMeters  EvMeterAggregator 1 units=kW-hr,costPerunit=5.24 false i suildinga
¥s) Energ
L = I | 9 ¥ TotalPowerMeters  EvMeterAggregator 1 units=kW-hr,costPerUnit=5.24  false ' Building_a_Tot
© urwidgets ¥ TotalPowerMeter7  EvMeterAggregator 1 units=kiW-hrcostPerlnit=5.24 false B Heatmap
¥ ustsideAirTen
© EnergyVision Service ¥ TotslPowerMeter8  EvMeter Aggregator 1 units=kW-hr,costPerUnit=5.24  false - -
DarkTheme
O agzregator ¥ TotalPowerMeterd  EvMeter Aggregator 1 units=kW-hr,costPerUnit=5.24  false -
ame
- - —
¥ TotslPowerMeter10 EvMeterAggregator 1 units=kiW-hr,costPerUnit=5.24  false B Degrec oy
© campus Folder ¥ Heating De
Q) Library Folder ¥ Cooling De
O Buildinga Folder ¥ Heating kv
© Heatmap Folder ¥ cooling o

Figure42- EXAMPLE OF SITE HIERARCHY
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Adding Histories to Aggregators Using Site Hierarchy
Now that histories have been discovered, it is now possible to assign histories to an aggregator
Assign Single History to an Aggregator

1. To bring in a&ingle history ensure the folder that the meter will be added to is open in
the Current Pathwindow below. This is where the aggregator will be added too.

2. Select theHistory.

At the bottom of the window, clicdd.

4. A popup window will now appear. Rename the aggregator if needed; if not, the
aggregator will be named after the history it is being linked too.

5. The aggregator, with the history linked to it, will now be added to the folder opened in
the Current Pathwindow.

6. To add further single histories, repeat steph<2, 3 & 4.

w

Assign Multiple Histories to an Aggregator

1. To bring iCfmultiple histories, ensure the folder that the meter will be added to is
open in theCurrent Pathwindow below. This is where the aggregator will be added
too.

2. Select theHistories

At the bottom of the window, clickdd Group.

4. A popup window will now appear. Rename the aggregator if needed; if not, the
aggregator will be named after the history it is being linked too.

5. The aggregator, with the history linked to it, will now be added to the folder opened in
the Current Pathwindow.

w

To add further histories, repeat stefis2, 3 & 4

initial engineering stage. This is due to the fact the charts/graphs/dials/gaug
all pull the name of the aggregator through and will be on display. For exan
we wouldStrongly recommendNOTnaming aggregatorsleter 1, Meter 2,

S (i @dher call them something lik&loor 1, Room 2, etensuring that they
remain specific to data they are processing.

1 It is paramount that the naming of your aggregators is kept relevant in the
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Weather service

Starting fromN4 Energy Managerersion 3.6.0, th&Veather Servicecan beusedto
automatically bring the historical and current weather data iatstation (seeFigure43).

One can register a remote weather statiand pull weather data provided b4 Energy

Managed ! f G SNY I GA@Stes | €20t 6SFGIKSN)I adlaazy O
e.g.,datafrom an outdoor temperature sensolf a remote weather station is added, the

historical outdoor temperature data is available starting from Janué&n2@2Q

Property Sheet

& Weather Service (N4 EM Weather Service]

. Register Weather Station Add Weather Station

Weather station London, Greater London

. Licence Message

Licence Info

Weather station limit : 3

Jll Licence Status Registered Locations

51.458%,-0.144

(@l Default Weather Units temperaturellnit="C 3 -

'E' London, Greater London, England, United Kingdom  Weather Station
Figure43- WEATHER SERVICE PROPERTY SHEET

The Weather Service has the following properties:

1. Register Weather Statioq Buttonto add a remote weather station based on the
location name.

2. Licence Message Information about the result oiveather data fetch.

3. License Statug Information about the licece and how many remote weather
stationscan be addedTheremote weather station limit iggoverned by the N4
Energy Managé? Eicerce.

4. Default Weather Units; the unit to use for the temperature history point and the
associated aggregatofhe default unit iSC.

5. Name of the stationg Weather Station component that can be added dynamically
either throughRegister Weather Stationr bydragging and droppinfyom
palette.
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Weatherservice licenmng

New customers olN4 Energy Manager Pilecence starting from version 3.6det weather
service core licence includedor existing customershé weather service is licensed separately
from the N4 Energy Manager Pi@ence, thereforecustomers are advised wontacttheir
distributor to purchase weather service licence.

Weather station

The weather station is a component thedn hold different weather station points such as
outdoor temperature, humidity, cloud coverage N4 Energy Manager version 3.6.6nly the
outdoor temperaturedatais provided

Weather stationcan haveawo types of weather station pointseeFigure44):

19. Remote weather stabn point
20. Local weather statiopoint

They both share the samset of properties, namely:

1. Enabledg Flag to enable/disable the weather station.

2. Statusc The status information about the weather station component.

3. Latitude ¢ Decimal number representing the latitude coordinate of theather
ad L dlacatign &

4. Longitude- Decimal number representing the longitude coordinate of the weather
adrdArzyQa t20FGA2Yy @

5. Sync Intervak periodat which the weather data is synced from the weather service.
Applicable only for remote weather stations.

6. Is Local Weather Statiog Flag toinform whether a weather station is remote or local.

7. Name of the pointq Weather StationPoint or Local Weather Station Point
componentthat is addedautomatically for remote stations and can be added
manually for local stationsespectively.

Property Sheet Property Sheet
[l London, Greater London, England, United Kingdom (Weather Station) (Wl Nottingham, UK (Weather Station)
[l Enabled @ true [ Enabled @ true
[l Status - . Status -
T- Latitude 51.51 :. Latitude
[l Longitude ~0.13 [ Longitude 0.00
[ weather Station Name London, Greater London, England, United I [Ml Weather Station Name
w Sync Interval 00001k 00m 00s|3 [30 minutes- +inf] [ Syncinterval 00m 003 2 [30 minutes-=+inf]
[ Is Local Weather Station [ Is Local Weather Station
[ temperature [ Outdoor Temperature
(a) Remote weather station (b) Local weather station

Figure44- EXAMPLES OF REMOTE AND LOCAL WEATHER STATIONS

Remote Weather Station

The remote weather stationan be used to fetch weather data frok¥% Energy Manag&€? a

weather servicet KAa OlFy 6S | RRSR 06& Of AO]langselecEing a! RR
the location by name (seeigure45) in the Weather Service
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Property Sheet
m Wea

License Info
asccscccssns

Weather Add Weather Station X
L Weather
Name
eater agdom
mo n emperati

Property Sheet

Figure45- REMOTE WEATHER STATION ADDING

[ London, Greater London, England, United Kingdom (Weather Station)

[ Enabled @ e

Property Sheet

M London, Greater London, England, United Kingdom (Weather Station)

(g Enabled

@ e

[ Status [ status

[ Latitude 51.51 [ Latitude 51.51

[ Longitude -0.13 (g Longitude -0.13

[l Weather Station Name  [Lon [l Weather Station Name England, United |
[ sync interval 0000 24 [30 minutes - [ Sync Interval tes -<inf]

[ IsLocal weather Station | false

[ temperature

Weather Station Point

Actions.

(i 1s Local weather Station

[ temperature

Weather Station Point

Temperature

Wl Point Type | Temperature W Point Type

. [ Hi < /néEner: 1 -

R History T < W History history: 7 _507L0-0_

z (g Lastvalue  [17.00l

(M Lastvalue  [0.00 -
31-Ju1-2023 06

(W Last Time  [null

00 AM BST

[l Last Time

¥ aggregator  aggregator

(a) Sync of weather station is being invoked (b) Sync is successful: history and aggregator are created

W Meter Name : Meter | ORD : history;/ndEnergy M.
W Status

Pr'Oper‘ty ShEEt M ord history: /LAS1_S07L0-0_L: -
F‘ aggregator (Meter Aggregator) (M Scaling Factor 1000000001 [0.0000000000 - 1.787633134852316E308]

[l Number Of Input Meters |1 [1-100] " Meter Type [nstantaneous

. M Units “c

Ll Status {ok} (W Meter Effect

Ul Units °C [Ml Meter Roll Over Value

W Meter History Tolerance

[ Aggregator Mode Average

(W Last Calculated 31-Jul-2023 11:43 AM BST ™
(il vid 16ec96b2-5c16-407c-bdle-15d5h828aL0 = Integrity SRR ]

W Offline @ true
(W Facets units="CcostPerUnit=1.00°C ) O ~ W Offline Threshold Inherited from Data Quality Service

@ fale

Inherited from Data Quality Sarvice

(d) Meter properties are populated

(c) Aggregator properties are populated

Figure46- ENGINEERING A REMOTE WEATHER STATION POINT

Once a remote weather station is addede weather station point needs to be configured.
Figure46 describes the process of syncing weather d&tamely, the following steps need to
be taken:

a) Invoked K Syné& I O A aMmgathenStatioik Bbintomponent.

b) Niagara history is created and the history ord is shown inHistory property.

c) Aggregatotis created and its properties such as units, aggregator mode and so one are
automatically populated.

d) A meter isadded to the aggregator with history that was created aboith the
properties automatically set.
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LocaWeatherStation

The local weather station point can be added to the Weather Station through slot sheet. A slot
2F Gel)S a[ 20! f 2 S| Kigkr&4Rdnist bié Adéledt 2 Ay 1€ 0aSS

¢CKS dzASNJ OFy Ylvydz-tte asSi oK Histkirge:

& LINRLISNIied hyOS GKS KAalz2BE8mé 2NRBIAZ
Local Weather Station Pointvould automatically create an aggregator unc
the point.

%5 Add Slot X
Name

Temperature
Type

n4EnergyManager LocalWeatherStationPoint ’I) -
Flags

[ operator [ Mo Audit

[ Readonly [[] Compasite

[ Confirm Reguired. [] Remove Cn Clone

[ Execute On Change [] Metadata

[ Transient [] tinkTarget

[ summary [ Won-Critical

[ neRon [ userDefined 1

[ Fanin [] UserDefined2

[] Hidden [] userDefined 3

[[] Defaulton Clone  [] UserDefined 4

[T Async

oK Cancel

Figured7 ¢ EXAMPLE O¥DDING LOCAL WHAER STATIGMDINTAS A SLOT

component which has relations to aggregators that have Anomaly Model
enabled. Such aggregators can use the weather data provided by current
weather station in the model training and prediction.

1 A newly created remote or local station can be referenced inSie
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File Structure

Working alongside the ibuilt Tridium databaseN49 y S NH &  arew praprietdd fdrmat
database is highly compressed and streamlined for optimum performance. Below is a graphical
representation of the new databasgructure.

In the chart to the left is a representation of how
the data is bought inttN4 Energy Manager

Aggregator

1. Data enters the Tridium history database.
2. Datais processed usingggregators.
3. The aggregator adds a copy of that history
intoN49 y SNH & adatgtase.S N a
4. The chart will always access the history
Tridium History I\I:/‘Ilaﬁgsgy created by the aggregator in tHé4 Energy
Database Database Managerdatabase.

N4 Energy Managgplanning

Planning youN4 Energy Managesystemset up prior to startings essential for a later
operation

1. N4 Energy Manageusesthe default Niagara mechanisithat are based on absolat
ords. It is thereforeimportant to build up a good folder structure faggregators and
graphics

2. SomeN4 Energy Managerfunctions can only be used in Workbench the Web
Browser.The usewill be prompted contextually when a feature is not accessible on a
platform.

Recommendedrowser

The display of graphics can vary between web browdéts&Energy Manageis tested using
the latest version of Google Chroraefor the best resultsve recommend usin@Google
Chrome

AccessindN4 Energy Manageria a Web Browser

As with all NdNiagara Stationdt is possible to view your station via a web browser. Some
features ofN4 Energy Manageare only available when accessed in a web browser and are
unavailable in workbench. (There will be a clear indication when this is the case). Below are
some steps to ensure that your station will be accessible via a web browser.
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1. Ensure the station is running in Niagara. (Platform > Application Director > [STATION
NAME] running.
a LT Al A&y QdrtinNGzgoyitioly e bédwAi O 1
2. Allow the station time to start running. Usually 2 minutes (depending on the size of the
station).
Open the web browser.
4. Type:localhostc into the browser
a LT GKS LR2NI 2y 6KAOK (KS adrdadAz2y Aa Nz
port number is 80. If the port number has been changed manually, for
example, to port 81, type: localhost:81.
5. Alogin window should now apped@.y 1 SNJ 6 KS adl A2y Qad ONBRSy (A
6. The station should now be loaded within the web browser.

w

To change and/or check the port on which ttation is running, follow the below instructions:

1. Ensure the station is connected.

Expand thestation A ConfigA Services

Double click oweb Service.

Check HTTP(S) Port numbers. This will determine which port to access the station.

WD

Ensure the latest version of Google Chrome is installed on the Server (whe
& the N4 Energy Managestation is running)This is critical to report generation.

N4 Energy ManageCharts

N4 Energy Manageprovides pre-definedchart components withndividualfunctions usinga
common design. All charts support HTML5 and will rdsésed on théVeb Browseused.
Charts can choose from a number of set intervals, Year, Month, Day and WeslWeekly
intervals, the starting and ideal ranges can be set by the operataocimparison

{

Figure30- EXAMPLE ENERGY RANKING CHART Figure31¢ EXAMPLE BAR/STACKED BAR CH.
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"

Figure48- EXAMPLE HEAT MAP Figure49- EXAMPLET ANALYSIS CHART

Figure50- EXAMPLE DEGREE DAY REGRESSION CHARjure51 - EXAMPLE ENERGY CONTRIBUTION PIE
CHART

Figure52- EXAMPLE LINE CHART & GAUGES
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Common chart properties

N4 Energy Manageprovidesdefault chart templates for fast engineering & intuitiveoperation.
The common features are:

Chart Headings

1 Data Config Menu

2 Toggle between Chart- & Table view
3 Main and Sub title

4 Chart Content

5 Engineering unit of Aggregator

Figure53- EXAMPLE CHART HEADINGS

Burger Menu

Burger Menu

«|DIMIYIE|DP = = Each chart has the a built in option to update the
""" data in the chart

PNG

ppe L =Create Reports

b oSV - Export formats
(Background will be white for printing)

Hadh Temporary chart modification

Data Config

- Data Quality

= Move X-Scale to right
= Convert the consumption to currency
= Yearly view (365-366 days)
= Monthly view (28-31 days)
= Daily view (24 Hours)

= Move X-Scale to left

0

energymanagq

Figure54- BURGER MENU EXPLANATION
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Data Quality

Data Quality

@ Data quality - Google Chrome.
@ aboutblank

Data Quality:
W Meter_Normalized (2017) | 81.47% @ Mfter_Normalized (2018) | 73.15%
L] MLM‘!I’W"H”I’I\

Offline Meters.

TeachingPowerMeter10 - Offine Since: 2019-03-27 141500

Inactive Meters

none

= Colour scale examples
- A colour code systems is in place, to show the
integrity of the data between 80-100% scale.
- An integrity level below 80% remains red
= 100 % data integrity
= 95 % data integrity
= 80 % data integrity

4d|DIM|Y|€EIP =
4|DIMIY|E€EIP ===

Q energyman

Figure55- DATA QUALITY ICON EXPLANATION

Chart & Table View

Toqggle between Chart- & Table view

Energy Ranking
Location - Landon
[\ Butding 5 (37172018

W Building 3 (3/1/2078] Building @ (3/1/2018

Energy Ranking
Lozstion - London

W Builsing 5 (3/1/2018)

[

Position

W Building 3(3/1/2018)  m Buiding 3 (3/1/2018)
Meter

Building 5 (3/1/2018)
Building 3 (3/1/2018)
Building % (3/1/2018)
Building 1 (3/1/2018)
Building 6 (2/1/2018)
Building 7 (3/1/2018)
Building 8 (3/1/2018)
Building 4 (3/1/2018)

I I

Building 2 (3/1/2018)

m Building 1 (371

W Building 7 (2717

3.

IDIMIYIS]

S Businga (31
W Building 2 (3/1

2018)

2018)

Laad

W Building & (3/1/2018]

IDIMIY S|

bs

W Builsing 7 (3/1/2018) 8 Builsing 8 (3/1/2018) W Building 4 (3/1/2018)

8 Building 2 (3/1/2018)

Value Units
1601.16 KW-hr
1197.78 KW-hr
95437 KW-hr
91595 KW-hr
90582 KW-hr
a73.18 KW-hr
83075 KW-hr
790.42 m3

57485 ma

Figure56- EXAMPLE CHART & TABLE VIEW




Classification: Private

Chart Properties

Chart Properties
bWid| s N
7 ebtdeet = Open graphic in edit mode to access the chart
Energy Ranking 2 Webwidget i
Location - London back;roundm:, properties
/  chartSubTitle [L0GaT10n ~ London = Allproperties are listed in the lower right corner
BMEUISNgS(3/1/2078) M gppqme  Enerdy Ranking = For all charts the properties are similar
costviewMode false
enabled  |trUe = Common Properties are
foregroundco [ - backgroundColour
is L it - Graphic background colour
layer + chartSub Title
Ieyout 270.0,0.0,1096.0,380.0 - The subtitle of the chart
L . ..
preferredSize | 640.0,480.0 char‘tTlﬂe
ue - The title of the chart
showLegend )
fal + costViewMode
tableviewMod '2\5¢ "
3 . Doy - Defines the default mode of data loading
i B the chart.
rue
— 15c4£428-8¢c18-4823-a518-5b00dda2dc! : enabled
widgetig | |PREREREETEE o R - Enables/ Disables the chart
] SRl - foregroundColour
yhaisTitle - Covers the text and the chart outline.
5 2 Chart Data Binding
degradeBehay None
requiredPerm| "
& data CLICK_HERE_TO_CHOOSE_ORD O energyman ]

Figure57 ¢ (a) EXAMPLE CHART PROPERTIES

All chartssupport transparent background. a2 SNJ OF'y aSt SO
achieve this.

Chart Properties
B ,
Energy Ranking &l
Cocaion Kiorich = NA (Tridium feature)

a8 e o Iayer

Viebiidget = Defines the layer of the chart (optional)

2 Web Widget

backgroundColour ] = IaYOUt

chartsubTite :e,:”.m;qd = Chart will be auto resized fitting to the layout setting

— e * Chart width & height

foregroundColour ] = Position of X-Axis & Y-Axis of the chart
2 B view:energyVision:RankingChartWidget .

o - timeRange

i isyout 2600001100770 = defines the default time range loading the chart

% timeRange Day

h_m—\—4 m MIYI€]I» =

Z yAxt:T-l‘lc
2 2 gy Chart Data Binding - visible
=) % GegradeBehavior None "

data CLICK_HERE_TO_CHOOSE_ORD = Show- / hide chart

5 Q energymanags

Figure58- (b) EXAMPLE CHART PROPERTIES
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Chart Properties

data CLICK_HERE_TO_CHOOSE

.
Energy Ranking B - XAxisTitle
Locarion - London . . .
$ Properties 2 - yAXxisTitle
) b = Units set up in the aggregator will be pulled through
SWeb¥edget and displayed automatically
backgroundColour E
chartsubTitle Location - Londot S - data
/ kil [y ey = Aggregator assignment
enabled true
% foregroundColour | ]
7 js view:energyVision:Rar
layer
9 layout h 260.0,0.0,1110.0,770.0
timeRange Day
visible true
4 xxisTitle My X-Axis Titel i
2 yhxisTitle My Y-Axis Titel 2
,::_ 2 EvChartData Binding
25 degradeBehavior None
i data CLICK_HERE_TO_CHO!
=

Q energymanager

Figure59- (c) EXAMPLE CHART PROPERTIES

Data Binding

Data Binding

Energy Ranking

Locatian - Lopdon

energyvision

W Duicing 5(14/2018) B Buiding 3 (1/412016) 8 Building 9 (13/4/2

W Building 1 (13/4/2015) M b

Home Building

>»

Home Energy Vision
Energy Benchmarking
Energy Stacked Bar

Energy Consumption i %///////

Energy Contribution /

.

Energy Ranking

Regression Analysie

backgroundcl ]

- Properties

WebWidget | o Bl u
2 Web Widget

chantsubTtle [LoCation - London

chartTitle  |ERergy Ranking

enabled true

foregroundc [ []
s view:energyVision:Ranking J
layer

layout 260.0,00,1110.0,770.0 _‘
timeRange |02

visible true

xeisTitle

yhisTitle

% data

Dials

Building 1 station: |slot: carpus_power_usage CurrentPeriod

FEGEECEERE

Heatmap

Building 2 station: | slot:/Aggregrors/Canpus/carpus_water v [Curentperiod

e

Tools Building 3 station: |slot: Librery/library_power_usage CurrentPeriod

CurrentPeriod

Building 4 station: |slot: Library/1ibrary_vater

CurrentPeriod

Building 5 station: |slot:

Dark Theme Building € station:|slot: *  CumentPeriod

Building 7 gat station:|slot: ~  CurrentPeriod
Logout

Building 8 station:|slot:, *  CurrentPeriod

Building 9 station: |slet:, ~  CurrentPeriod

oK Cancel

@
08-Dec-201¢ savossd | XK |
os-nec-zoe | [ vt [ 6]

08-Dec-201¢ | [ s2cefst L‘

os-pec-a0te | [ socs2ee | X |
te-ec-zoic | [ sosevsc | |
oe-pec-z01¢ | [ s2vebe | X |
08-Dec-2016 | [ #dbsess ﬂ
o8-Dec-201¢ | [l =o0sbse M
08-Dec-201¢ | [ #dododo M

©2017 by Hoheywell International Inc. Al rights reserved,

Figure60- EXAMPLE DATA BINDING VIEW
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Name Building 1 AggregatorOrd | station: | slot:/Aggregators/Campus/campus_power_usage B - CcurrentPeriod 08-Dec-201¢  [I #dbasad = 3§ | |
Name Building 2 AggregatorOrd | station: | slot:/Aggregators/Campus/canpus_water - - -201¢ | [l ssvvet | X 6
Name Building 3 AggregatorOrd | station: |slot:/Aggregators/Library/library power usage IR | ciirrent Period oe-pec-2016 [l 2ot X

1 - Alias for Aggregator
2 - Path of Aggregator Ord
3 - Value display period
= Time Range + time Period = Query date time range
- Day + current period = Today

- Day + last period = Yesterday
- Day + custom period = any custom date

- Month + current period = Current month
- Month + last period = Last month
Month + custom period = any custom month

4 - Color assignment (can be customized)
g - To add further aggregators
g - Remove item form list

o " eneravmananer

Figure61- DATA BINDING HEADINGS

User cardisplay thechartQ data in the chosen colour on the aggregastwt sheet by
a4 St S Qullslay @lardn the chart databinding.

Line Chart

The Line Chart displays aggregator values as a series of points connected by straight lines. A
line chart is normally used to show the trend of data over time.

Axis will be drawn for each unique facet found in the Aggregators

1 By enablingMultiple Y Axisin the Line Chart Property tab, multiple Y
assigned to the chart.

By enablingshow Symbolén the Data ConfiSettings(seeSetting3, circles
& representing data points will be drawn on topezchline.

In the Line Chart, users can select the interval for déta across all time periods. This can be
configured in the Data Binding section ($&gure 60).

ExampleAvailablelntervalsfor day: 15 minutes, 30 minutes, 1 hour and Default interval

The "Default interval” represents the preferred chart interval set in the N4 Energy Manager
Service.
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i data X
B ShowMInMap | e befauteTime Period &intervols
[#] Dayat |default [ Weekat [1day [ Month at |1 day [ Yearat |1 month [ S¥earsat 1year ®

Name |2 15 minutes AggregatorOrd |station: |slot:/EnergyManager/Aggregators/Buildings20A - - & | cumentperiod 0e-Jul-2024 | [ #se0082 | X

30minutes

1hour

0K Cancel
Figure62 - Data Binding (Line Chart)

Main Bulding

Figure63- EXAMPLE LINE CHART

Line Chart

= Line Chart options:
1 - Chart content
= The Line Chart displays aggregator values as a series
of points connected by straight lines

= It shows the trend of data over time
2 - Schedule

= Adds a schedule as a bar below the line chart
= Temporary configuration via “Burger Menu”
3 - Minimap

= To zoom Chart content

Figure64 - LINE CHART OPTIONS
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Line Chart — How To implement

N == = Add Line Chart to graphic

webinget

o - Open Graphic in “Edit Mode”

- Open “Energy Vision™ Palette

- Drag & Drop Line Chart to graphic
- Adjust the Line Chart size

- Configure Line Chart properties
lapout 200.0,0.0,11000,780.0 1= Background Color

P 2 - Chart (Sub) Title

3 tmemange B

e 3 = timeRange

o 4 - Optional add x- / y Axis Title
e e R — 5 = Add Aggregator to chart
6 = Save graphic
=
| - 130
o) [ e [560]
o =

Figure65- LINE CHART PROPERTIES

Energy Profile <D \ svie|e == o=
Location-Estate 0 e
Estate Total (2023) M Estate Total (2022) M Building F (2023
—o— & 9 %—¢—
—. 60k
=
= 40k
0 1
Jan Feb la Ap Ma Jun Ju Aug Sep Oc o Dec
Figure66- LINE CHART WITH SYMBOLS
Bar Chart

The bar chart represents the value of the aggregators assigned to it, by the height of bars. This
chart is commonly used to show comparisons between different categories of data.
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e = IDIMIYIS] =
[ My Crae Sutite =

W Building_1 (4/1/2018) W Building_2 (4/1/2018) M Building_3(4/1/2018) M Building4 (4/1/2018) M Building_5 (4/1/2018)

(kw-hr)

Figure67- EXAMPLE BAR CHART

= Bar Chart options:

- Consumption in same period

= Benchmark consumption of different aggregators
- Consumption against previous period

= Benchmark consumption against previous period
- Consumption against customized period

= Benchmark consumption against a fix period

= e.g. against ideal day, month or year

Figure68- BAR CHART OPTIONS
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& Properties

WebWidget
2 Web Widget

4 badgrounde:
chansubTitle 27 “hazt Subtitle

D chanTivle MY Chart Ticle
enabled e

faregrouncca [

s vitwenengy vision: BanChartidget
|myer

|ayout TE0U0, 000, 11000, TE0.0

timeRange | GO

visible true

whxisTitle

4 yhudsTitle

Bar Chart — How To implement

b

o BN 3

[
=

% gy Chort Data Binding
degradeBahm Home
Bl dan CLICK_HERE_TQ_CHODSE_ORD

| % dis

Warte  Buildisg 1
|
Wt Buildisg 1

Kama Buildisg 3

Agpregat

Agpegat

Agpegat

orOnd | aTacloni |3losi /AQIEegators; Tocals JoFoweTH (MeteT
orrd | aTatlon: |3losi /AQUEeFaTtora;/ Tocals JoPoweT# I MeteTl

arCrd | aTationi aloTi /AQUEegators;/ Tocals J0Fower s (MeTer]

= Add Bar Chart to graphic
- Open Graphic in “Edit Mode”
- Open “Energy Vision” Palette
- Drag & Drop Bar Chart to graphic
- Adjust the Bar Chart size
- Configure Bar Chart properties

1 = Background Color

= Chart (Sub) Title

= timeRange

= Optional add x- / y Axis Title

= Add Aggregator to chart

= Save graphic

- T U U

»

@]
Da-daz-201n [ eeecon i‘
pa-daz-2018 | [ so1050: ﬂ
Da-daz-2018 [ esos ﬂ

Figure69- BAR CHART IMPLEMENTATION PROCESS
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Ranking Chart

The Ranking Chart displays the value of each aggregator assigned to it as a horizattaltbar
These values are then ranked into order from highest to lowest. This could be used to rank
energy usage across multiple sites, ranked to show the most efficient/inefficient.

There is no limit on the number of aggregators that can be added"
& Ranking Chart. However, large numbers may reduce performance

Figure70- EXAMPLE RANKING CHART
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Ranking Chart

= Ranking Chart options:
- Representation of value as a horizontal bar
- Values are ranked into order from highest to lowest
- Number of aggregators are not limited
= Alarge numbers may reduce performance

Figure71- RANKING CHART OPTIONS

Ranking Chart — How To implement

o e = Add Chart to graphic

£ vieb widget - Open Graphic in “Edit Mode”
. Tt:::ﬁwly:ml Subeitie = - Open “Energy Vision” Palette
@ o[ e T - Drag & Drop Chart to graphic

rT:d:- [ | - Adjust the Chart size

- m“mww;mm - - Configure Chart properties

lyout | 260000,11000,1600 [ ] 1 - Background Color

— 2 - Chart (Sub) Title

3 visible true -
— 3 = timeRange
" i 4 - Optional add x- / y Axis Title
& gy Chart Data Binding x -
depdencha]ioot 5 - Add Aggregator to chart
Bl o CLICK_HERE_TO_CHOOSE_ORD Ll | === 6 = Save graphic
[ dsa D - ) ®
Warw Buildimg 1 AggregatorOrd | 95851007 | 8L0% 1 FAQUTEFATOT Y/ TocaliZiPowe T 52 0Me LeT - -
Inr.n- Building 2 AgprepatorOrd | STation: |sloti/AQUregatora/TocaliloPower s20Meterd - -
Name Buildisg 3 AggeepstorOrd | aTation 131o% i FAQUTEgatoTa/ Tocals2iPowe T2 0Meterd = -E

Figure72- RANKING CHART IMPLEMENTATION PROCESS

69



Classification: Private

Pie Chart

The pie chart displays the total value of all aggregators assigned to it, split into sectors of a
circle.The tooltip shows the value of tteector as well as the total value of the circle.

gy Consurmplion

Pie Chart

Figure73- EXAMPLE PIE CHART

Pie Chart

= Pie Chart displays:
- The total value of all aggregators split into sectors of
a circle

- The percentage of consumption
= The percentage will be recalculated dynamically
adding a new aggregator

-y

Figure74-PIE CHART INFORMATION
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Pie Chart — How To implement

e sE | Add Chart to graphic

] !MWI:I =l - Open Graphic in “Edit Mode”
e | - Open “Energy Vision” Palette

chamsubTitle Location - London
2 e FRE SR ; - Drag & Drop Chart to graphic

[“c- - Adjust the Chart size

viewenengyViskon:FleChartWidget

EiEm

== i - Configure Chart properties
yout  ZTSBI0010750745.0 | 1 - Background Color
meRan o o
o [l 2 - Chart (Sub) Title
% £y ChartDats Binding % 3 - timeRange
degradeteha Hone 4 - Add Aggregator to chart
Hl CLICK_HERE_T0_CHOQSE_ORD | = -
' 5 = Save graphic
$ dms x
=1
Mame |Libzary sminasas |slen § A ApS_PatE_iSigt W Cumerifensd 1esaygzely [ edsidsy il
Mame | Fred Coure Appegniernd 1%a: =t Aquregaton Campes/casps_unter - - t6sayze1t | [ vt ﬂ
Mame | Sporte Hall Agpegsterted  ATaTIon: |aloss AguTesstora LAETATYY 1ENEATY_power_saage - 1s-may-zont [ sesew AI
Mame [3ciesce Lan Agpegsternd 3Tation: |alots Aguregators/Libsary/ 1ibrary_weter - er is-tay-200r [ s |
Meme |Balldisg 1 dgpeguarond  ataticn: |alse:/Aggreqatscs Totals2dfowesiitteter W - CumersPenied Od=fan-zins [ essoone ﬂ

Figure75- PIE CHART IMPLEMENTATION PROCESS
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Stacked Bar Chart

The Stacked Bar Chart offers an alternative view to the Bar Chart. Where the Bar Chart offers
the user the view of seeing data represented in bars organisedtsigide, the Stacked Bar
Chart will group and stack the data on top of each other. For exanifpRkindividual meters
represent a room, the engineer could group the 2 meters on top of each other. This would
indicate the individual meter values whilst showing the combined total of the 2 meters on a bar
chart.

Properties

The Stacked Bar Chart data configuration is slightly diffei®iaicked Bar Chart has extra
option: Category All Aggregators with the same Category will be placed on the same stacked
bar. Each category will have its own stacked bar.

Figure76- EXAMPLE STACKED BAR CHART




















































































































































































































































































