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Release History 
 

Please refer to this section of the documentation for the N4 Energy Manager changelog.  

Version Control Changes 

3.9.0 ¶ Bug fixes: 

¶ Fixed the showing incorrect value in the charts, while the 

scaling factor is applied in the respective aggregator.  

¶ Vertical menu fails to sync the navigation in Niagara v4.14. 

¶ Corrected the incorrect aggregator values on charts when 

there is scalar normaliser attached. 

¶ Bound Label disappears after entering slot path ord. 

¶ ¢ŀōƭŜ ǾƛŜǿ ƻŦ [ƛƴŜŎƘŀǊǘ ǇƻǇǳǇΩǎ ƛƴ IŜŀǘƳŀǇ ŎǊŀǎƘƛƴƎ. 

¶ Fixed Energy Comparator wrong calculation for February. 

¶ Fixed PDF report crashing when all the widgets in 

header/footer removed. 

¶ Fixed Degree Days charts crashing when there are no heating 

or cooling degree days available. 

¶ Fixed weather data sync timeout issue ς made it user 

configurable. 

¶ Fixed Linechart defaulting the data config settings in the PDF 

Report Builder. 

¶ Improvements: 

¶ User can now normalise one aggregator by another 

aggregator. 

¶ Added ŀ ά/ƻǎǘ aƻŘŜέ to the Custom time periods in the 

Aggregator. 

¶ Updated documentation: 

¶ Normalisation (see Data Normalisation). 

¶ Meter Tolerance in Setting up Meters. 

¶ Deprecated: 

¶ The "Add" and "Subtract" normalizer functions have been 

deprecated and will be removed in the future release. 

3.8.0 ¶ Bug fixes: 

¶ Pie chart styling issue in popup view. 

¶ Heatmap legend clipped in a smaller view. 

¶ Heatmap Csv popup crashing when scrolling down. 

¶ Report Builder crashing. 

¶ Renamed brushActive property in the Line Chart properties to 

showMiniMap. 

¶ Menu Builder icons not aligning properly. 

¶ /ƻǳƭŘ ƴƻǘ ƛƴǾƻƪŜ ŎƻƳƳŀƴŘ ƛƴ ά!ŘŘ DǊƻǳǇέ in site hierarchy 

component. 

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

¶ Made the meter offline/inactive data persistent in Meter 

Component. 
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¶ Energy Billing calculation in Excel Template generated bill. 

¶ Estate view crashing in 4.8.  

¶ 5ŀǘŀ vǳŀƭƛǘȅ bƻǘ {ƘƻǿƛƴƎ Řŀǘŀ ŦƻǊ ǊŜƭŀǘƛǾƛǎŜŘ ƻǊŘΩǎ ƛƴ 

Linechart.  

¶ Chart Data Binding crashing in Linechart in 4.8.  

¶ Charts showing the incorrect first value when scaling factor is 

applied to the respective aggregator.  

¶ Niagara 4.14 compatibility issues  

¶ Improvements: 

¶ User can choose the interval of the data shown on LineChart 

view. 

¶ New features: 

¶ Leaderboard Chart (see Leaderboard Chart). 

¶ Updated documentation: 

¶ Aggregator calculated Values 

3.7.0 ¶ Bug fixes: 

¶ Negative delta not respected in aggregator calculations 

¶ Including an aggregator with zero meters in a widget would 

cause other valid aggregators to not display any data 

¶ N4EM logo image not loading 

¶ Filter not working on Anomaly Console 

¶ Vertical Menu fails to sync the menu with navigation if there 

is nested menu 

¶ Improvements: 

¶ Aggregator can have a colour to use in charts 

¶ User can customise colour of the data shown in charts using 

Data Config 

¶ Variable Tariff Export Along with Aggregator Data into the 

Excel Reports 

¶ New features: 

¶ Estate View (see Estate View) 

¶ Tree Menu (see Tree Menu) 

¶ Updated documentation: 

¶ Cost View Mode 

¶ Aggregator History Export (see Aggregator Facets) 

3.6.0 ¶ Bug fixes: 

¶ Vertical Menu component crashes with named colour 

properties in Niagara 4.8 

¶ Issues with multiple Y axes on the line chart 

¶ History extension throws duplicate history extension after csv 

import 

¶ IŜŀǘƳŀǇ ŎƘŀǊǘΩǎ ǳƴƛǘ ƛǎ ϲ/ ǿƘŜƴ ŀƎƎǊŜƎŀǘƻǊΩǎ ǳƴƛǘ ƛǎ missing 

¶ Relativized Bar/Heatmap charts do not work in pop-up views 

¶ Bar chart is not printed in PDF from Report/Export Source 

component 
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¶ Charts do not work in presence of third-party modules 

¶ Infinite and NaN values are used in aggregator calculations 

¶ Vertical Menu ŎƻƳǇƻƴŜƴǘΩs Home button does not work 

¶ Inactive and Offline meter count are not shown on the 

line/pie charts 

¶ Energy Comparator component bugs 

¶ Gauges/Dials do not support transparent background colour 

¶ 5Y period with currency toggled on chart taking longer than 

expected to load the data. 

¶ PDF Report save/load bugs: popup window is removed 

¶ Currency sign is not respected in PNG/PDF instant reports 

¶ n4EnergyManagerReports module forces Niagara to rebuild 

the registry at the station start 

¶ Niagara 4.13 compatibility issues 

¶ Improvements: 

¶ ¢ƻǘŀƭ ǾŀƭǳŜ ƛǎ ŘƛǎǇƭŀȅŜŘ ƛƴ ǇƛŜ ŎƘŀǊǘΩǎ ǘƻƻƭǘƛǇ 

¶ /ǳǎǘƻƳ tŜǊƛƻŘΩǎ άEventέ and άPeriodέ properties are writable 

¶ Aggregator can have up to 150 meters 

¶ Line charts display fractional numbers on the y-axis 

¶ Energy Comparator has cost-related properties 

¶ New features: 

¶ Weather service (see Weather service) 

¶ Anomaly Detection (see Anomaly Model) 

¶ Site component (see Grouping of aggregators) 

¶ Service- and meter-level inactive and offline thresholds (see 

Data-Quality Alarms) 

¶ Updated documentation: 

¶ Energy Comparator (see Energy Comparator) 

¶ PDF Report Builder configuration (see Batch Reporting) 

¶ Aggregator modes clarification (see Aggregator Mode)  

¶ A note on what kind of values is used in aggregator 

calculations (see Calculated values) 

¶ History CSV import clarification (see CSV Import) 

3.5.0 ¶ Bug fixes related to Charts: 

¶ Line chart is not updated correctly for January for 

weekly/yearly view 

¶ Offline option in a meter inside an aggregator should return 

true for history with null reading 

¶ Formulas disabled in N4EnergyManager invoice spreadsheet 

¶ Chart Data Binding: Ord popup window cannot load  

¶ Stacked Bar chart: aggregators are not shown under meters 

tab of data-config popup 

¶ Stacked Bar chart: rendering issue when not all bars are 

toggled on and user selects different time periods 

¶ Tooltips: correct timestamp formats, they should not be 

shown for future timestamps 

¶ Niagara 4.12 compatibility issues 
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¶ New features: 

¶ Background transparency support for vertical menu and 

charts 

¶ Ability to have first/last accumulative meter readings for Excel 

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 LED 

dial and needle gauges 

¶ Updated documentation: 

¶ Meter replacement 

¶ Addition of external database histories 

¶ Csv Import scheduling 

¶ Saving data configuration locally 

3.4.6 ¶ Bug fix for Regression chart regression 

¶ Bug fix for CSV Export on ET Analysis in Niagara 4.11 

3.4.5 ¶ Updated documentation for: 

¶ Degree Days 

¶ Custom Time Periods (Aggregator) 

¶ Excel Reporting 

¶ Batch Reporting 

¶ Bug fix to support Data Quality alarming 

¶ Bug fixes related to Charts 

¶ Chart refresh for Kiosk mode 

¶ Stability improvements to Batch Reporting 

3.4.4 ¶ Bug fix release to support Niagara 4.11 

3.4.3 ¶ Bug fix to support Pdf Reporting on N4.10  

3.4.2 ¶ Security Update in response to Log4j2 vulnerability CVE-2021-44228  

3.4.1 ¶ Bug fix to avoid PX migrations losing layer information 

3.4.0 ¶ 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 

3.3.1 ¶ Security enhancements 

¶ License management enhancements  

¶ Bound table widget for reporting 

3.3 ¶ Burger Menu saved settings 



 

 11  

Classification: Private 

¶ Weekly comparison for charts 

¶ Lock Ideal time range for chart comparison 

3.2 ¶ Excel Reports, Maintenance licensing for selected features.  

3.1.7 ¶ License change to introduce Core /Pro Tier 

¶ Product name change to N4 Energy Manager 

2.4.1 ¶ Last Energy Vision release 
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Welcome 
 

Welcome to N4 Energy Manager. The purpose of this document is to assist in engineering an N4 

Energy Manager station, explaining the unique features and settings while advising on any tips 

and tricks to best utilise the software. 

 

 

 

 Important Notice: Certain advanced charts, such as Estate View and Anomaly Console, may 

not function as expected in Workbench View in version 4.8. To ensure full functionality, please 

upgrade to a later version of Niagara.  

 

N4 Energy Manager has been developed and tested for Niagara version  

4.8, 4.9, 4.10, 4.10u1 - 4.10u6, 4.11, 4.12, 4.12u1, 4.12u2, 4.13u2, 4.14 

and 4.15u1 
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Installation 
 

To install N4 Energy Manager, follow the steps below. Prior to installation, ensure that the 

Niagara station and workbench are not running. Additionally, when N4 Energy Manager was 

purchased, download the modules from the partner web. In additional to the modules, a demo 

station will be provided. 

1. Open the module folder received which contains N4 Energy Manager. 

2. Navigate to the module folder for Niagara > C:\ Niagara\Niagara-4.x.xx.xx\ modules 

[Version number may differ]. 

3. Copy and paste the N4 Energy Manager modules into the Niagara Module folder. 

Ensure that all the modules shown in the screenshot (See Figure 1) are present. 

4. Start Platform Daemon. 

5. Restart Station 

6. If CSV reporting is to be used, copy the templates into the station file space 

 

 
Figure 1 - LIST OF N4 ENERGY MANAGER MODULES 

 

Once these steps have been completed the N4 Energy Manager service needs to be added to 

your station from the Palette.  

 

 

 

   

As of n4EnergyManager version 3.9.0, the Aggregation Module has been fully 

integrated into the core functionality of the application. This module is now 

obsolete and can be safely removed from your system, as it no longer has any 

effect or requires separate management. 

 

To check that N4 Energy Manager has installed correctly, open the 

palette, search for N4 Energy Manager and the appropriate 

components should be listed. 

 

 

 

N4 Energy Manager works best when used in conjunction with a 64-bit 

Niagara Installation. If you are using a 32-bit Niagara installation it may 

be worth considering installation the 64-bit version. If this is not 

possible, please read the notes in the troubleshooting guide.  

 

 

Due to the differences between Energy Vision AX and N4 Energy 

Manager, it is not possible to automatically migrate one to the other. 

An AX station will need to be re-engineered using N4 Energy Manager 
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White Labelling 
  
Resellers can rebrand the product with their own collateral. To white label N4 Energy 
Manager, please contact your distributor on how to engage with this capability. A new module 
is required to support your company branding collateral.   
  
The aspects of N4 Energy Manager which are covered by white labelling are: 
 

  Branding Information   Description  

 1  Logo  A logo is a graphic mark, emblem, symbol, or stylized 
name used to identify a company, organization, product, 
or brand. Logo must be in a standard web format like 
jpeg, png or svg etc.  

2  Marketing material  Marketing materials include any items for communicating 
your marketing to customers. It could be brochures or 
catalogs etc. It must be in a standard web format like 
jpeg, png or svg.   

3  Product name  Product name that needs to be rebranded from 
n4EnergyManager  

4  Pro Licence Button text   The button label prompting users to 

upgrade.  

6  Company name  Name of Company who is white labelling the product.  
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Licensing 
 

The N4 Energy Manager licensing 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: 

 

 

Figure 2 - N4 EM LICENSING TABLE 
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N4 Energy Manager Core 
 

All N4 Energy Manager installations require a Core licence. Chargeable new orders will receive 

a άtǊƻ ǾŜǊǎƛƻƴέ ƘŀǾƛƴƎ ǘƘŜ ά/ƻǊŜ [ƛŎŜƴcŜέ ƛƴŎƭǳŘŜŘΦ  For demo installations a Core Licence can 

be requested free of charge which is bound to the Host ID of your PC.  You can request a άCore 

licenceέ by sending the following details to your N4 Energy Manager Contact or Provider. 

 

¶ Name of requestor 

¶ Email address  

¶ Telephone number 

¶ Host ID 

 

Once the core licence is enabled on Niagara Central you will need to update the licence of the 
workbench. A core licence enables you to run N4 Energy Manager with real data for 3 meters 
at no cost. 
 

 
 

N4 Energy Manager Pro 
 

The N4 Energy Manager Pro package is scalable and provides: 

1. Licence based on number of nodes. N4 Energy Manager licensing limits the number of 

unique histories that can be used within the N4 Energy Manager station. 

 

 
 

2. Default features that are included 

¶ All charts 

¶ Menu Builder 

¶ Data Integrity 

¶ PNG/PDF batch Reporting 

¶ Kiosk Mode 

¶ Energy-Temperature Curve 

¶ Tenant Billing (Excel Reporting) 

¶ Anomaly Detection 

3. Weather service, which is licensed separately, see Weather Service licencing.    

 

N4 Energy Manager Core users can trial N4 Energy Manager Pro features 
for a 60-minute period. During this trial period data from aggregators is 
randomized. A trail can only be activated once without restarting the 
station. 

 

 

The number of Aggregators you use is not limited by N4 Energy Manager 
licensing. 
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Checking your licence status 
 

It is possible to check how many unique histories are being used in the station, and how this 

corresponds to your licensed amount. Within workbench, load the spy ǇŀƎŜΩǎ view on the N4 

Energy Manager Service. This will provide you with an overview of your licensing status. 

 

 

Figure 3 - EXAMPLE OVERVIEW OF LICENCE STATUS 

  



 

   

 

Classification: Private 

 

N4 Energy Manager Aggregators 
 

The aggregator is at the core of N4 Energy Manager, connecting 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.  

!ƎƎǊŜƎŀǘƻǊǎ ƴƻǊƳŀƭƛǎŜ Řŀǘŀ ƻŦ ƻƴŜ ƻǊ ƳƻǊŜ ƳŜǘŜǊǎ ƛƴǘƻ ŀ ΨǾƛǊǘǳŀƭΩ ƳŜǘŜǊΦ CƻǊ ŜȄŀƳǇƭŜΣ п ǎǳō-

meters in the field can be merged into 1 N4 Energy Manager aggregator representing a floor. 

Another example would be subtracting renewable from non-renewables. 

 

 
 

 

Figure 4 - METER AGGREGATOR OVERVIEW 

 

Creating Aggregators 
 

There are two main ways of configuring and creating aggregators in N4 Energy Manager.  

 

1. Manually adding histories to an aggregator 

2. By creating the aggregators using the Site Hierarchy 

 

 

Each Aggregator can contain up to 150 meters. 

 

 

Removing histories or values in histories will permanently delete the stored data in the N4 

Energy Manager database. 
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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. Open folder in which the aggregator needs to be added. 

a. Right Click on the folder and select Views > Wire Sheet. 

2. Open the Palette ensuring that the N4 Energy Manager Palette is opened. 

3. Expand the folder Aggregator. 

4. Drag & drop the Aggregator component onto the Wire Sheet. 

5. Double click on the Aggregator component. 

6. Right-click on the property sheet, select Actions > Add Meters. 

7. Enter the number of Meters that need to be added. 

8. Click OK. 

9. Respective to the number of Meters added in step 7, Meter όмΣнΣо ŜǘŎΦΧύ ǿƛƭƭ ōŜ 

added. 

10. Expand Meter. 

11. The Ord line will display null. 

12. Click the drop-down icon next to the folder icon. 

a. Select History Ord Chooser. 

13. Using the pop-up, navigate through your histories selecting the appropriate file. 

14. Once selected, click Ok. 

To add further, repeat steps 10, 11, 12 (a), 13 & 14. 

Adding histories from remote databases 

If a history of a meter is being fetched from SQL or any other external database via a 

άwŘō!ǊŎƘƛǾŜIƛǎǘƻǊȅtǊƻǾƛŘŜǊέΣ one must set the άaŀȄ !ǊŎƘƛǾŜ wŜǎǳƭǘǎ tŜǊ vǳŜǊȅέ ǇǊƻǇŜǊǘȅ ǘƻ 

άƳŀȄέ to ensure the proper work of the aggregator. 

 

Figure 5 ς RDB ARCHIVE HISTORY PROVIDER PROPERTY SHEET 
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Data Normalisation  
 

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

άǇƻǿŜǊ ŎƻƴǎǳƳǇǘƛƻƴ ōȅ ŀǊŜŀέΣ άǇƻǿŜǊ ŎƻƴǎǳƳǇǘƛƻƴ ǇŜǊ ŜƳǇƭƻȅŜŜέ. Data Normalisation is the 

process of applying a scalar operation (divide, multiply) using a scalar value or output of another 

Aggregator to The Aggregators output. The normalisation is applied as the final stage in an 

ŀƎƎǊŜƎŀǘƻǊΩǎ ŎŀƭŎǳƭŀǘƛƻƴΦ LŦ ƳƻǊŜ ǘƘŀƴ ƻƴŜ ƴƻǊƳŀƭƛǎŜǊ ŎƻƳǇƻƴŜƴǘ is present the normalisation 

steps would be applied by their order in the slot sheet. 

 

Normalization Options 

¶ Scalar Normaliser: Multiply or divides the data at an hourly interval by default. 

¶ Vector Normaliser: Uses another aggregator to normalise the data. User can choose the 

resolution (15-minute or 60-minute intervals) at which this normalisation is applied. 

 

How Aggregation Works 

Normally Aggregator performs calculations at 15-minute intervals. If you use a scalar/vector 

normalizer at 1Hour interval, it adjusts accordingly as the Aggregator data is rolled up to 1-hour 

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: 

¶ Ensure the normalizer Aggregator has a valid history attached at an interval of 15 min 

or lesser. 

¶ Choose 15-minute as the resolution when applying the normalization. 

By following these steps, you can accurately visualize the time series data at your preferred 

intervals. 

 

 
 

Adding a normalisation step: 

Adding a scalar normaliser: 

1. Right-click on normaliser and choose the type of normalisation. 

2. Set the operand value and the corresponding unit. 

 

The Add and Subtract Normalisers are deprecated and will be removed in the 

future release. Please avoid using them. 
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Figure 6 - EXAMPLE OF ADDING A NORMALISATION STEP 

Adding an aggregator as normaliser: 

1. Right-click on normaliser and choose the type of aggregator normalisation. 

2. Set the ord of the aggregator. 

3. Choose the Interval of the normaliser at which you want the normalisation to be 

applied.  

 

Figure 7 - 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.  
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Figure 8 - EXAMPLE OF A DERIVED UNIT 

 

Aggregator Mode 
 

Aggregation mode determines how two meters vales can be combined. The available modes 

are  

3. Totalise ς Meter readings will be added across time intervals and across all the meters 

linked to that aggregator.   

o E.g. - An aggregator with two meters with history interval of 15 minutes. The 

last hour reading on aggregator is the sum of all four readings from meter1 

taken at 15-minute intervals and four readings from meter2 taken at 15-minute 

intervals for the last hour.  

4. Average ς Meter readings will be averaged across time intervals and across all the 

meters.   

o E.g. ς An aggregator with two meters with history interval of 15 minutes. The 

last hour reading of the aggregator will be equal to the average of averages from 

all the meters connected. Four readings from the Meter1 and Meter2 will be 

averaged and then the final reading on aggregator is the average of outputs 

from two meters. 

Aggregator Colour 
User can choose colour for each aggregator for better visualisation on charts (see Figure 9). This 

colour will be the default colour for the aggregator on any charts except for estate view and 

anomaly console charts. Users can override this colour in the widget settings or in the data config 

menu if available. 
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Figure 9 ς COLOUR SLOT OF AN AGGREGATOR 

Aggregator Facets 
 

The ΨAggregator FacetΩ is the facet that is used on the aggregator output value and will be 

displayed in the charts. When adding multiple history files, the aggregator engineering unit must 

be modified manually. 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 see Instant Reports). 

 

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 the costPerUnit Property 

 

 

Figure 10 - EXAMPLE OF A FACET 
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Exporting Aggregator Values as History 

To enable this feature, add a new facet with the following details: 

¶ Key: niagaraHistory 

¶ Type: Boolean 

¶ Value: True 

By setting this facet, the aggregator will export its calculated values over the time as a Niagara 

history, allowing for further analysis and monitoring. 

Calculated values 
 

Results for different time periods are calculated by the aggregator on every calculation cycle. 

Calculations can be triggered manually by triggering the execute action. The default time frames 

for the calculation are as show in the Figure 11. 

If there are values missing, not numerical or infinite for instantaneous meters, a 0 would be used 

in its place. For a cumulative meter, the previous value would be used to calculate the delta once 

the next value is recorded. There is no data interpolated should there be gaps in the data.  

 

 

Figure 11 ς EXAMPLE DEFAULT TIME FRAMES 

The values of slots are calculated as follows, for example: 

Current Day Average/Totalise on Instantaneous Meter:  

¶ The average/sum of all values recorded in the current day from all meters. 

Current Day Average/Totalise on Accumulative Meter: 

¶ The average/sum of all hourly deltas calculated for the current day from all meters. 

 

Units for an Aggregator are taken automatically from the assigned history 

file. 
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User Defined Time Periods  
 

In order to use the User Defined Time Periods feature of the N4EnergyManager aggregator, 

first an event schedule must be defined within the Aggregator. 

The Event schedule is an optional property that can be set on an aggregator to calculate and 

display the Custom Periods. (E.g.: Amount of energy used last week during occupancy hours). 

Since it is an optional 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 schedule Default Output must not be null and must be an Enum value. 

3. The schedule Facets - range must be set. 

 

Figure 12 ς EXAMPLE EVENT SCHEDULE.  

 

 

Setup Event Schedule 

1. Open an aggregator in property sheet view. 

2. The Event Schedule Ord line will display null. 

3. Click the drop-down icon next to the folder icon. 

4. Select Component Chooser. Using the pop-up, navigate through your station hierarchy 
selecting the appropriate Enum Schedule.  

5. Once selected, click Ok.  

6. Save aggregator. 

7. Open Schedule and click to the Properties Tab (see Figure 12). Click on the >> Chevron 
beside the Facets / range. hƴ ǘƘŜ ƴŜǿ ǿƛƴŘƻǿ ŎƭƛŎƪ ƻƴ ǘƘŜ о Řƻǘǎ Χ ŀƴŘ ƻƴ ǘƘŜ ƴŜǿ ǇƻǇǳǇ 

 

The minimum interval that can be used is no less than 15 minutes to 

calculate the custom period. The 15 minute or higher minute intervals 

must start from the hour or 15, 30, 45 minutes after the hour to be 

able to calculate the cost correctly 
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window click on the chevron again. 

 

Figure 13 ς 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 windows to save the Enum Range 

 

 
Figure 14 ς EXAMPLE ENUM WINDOW 

7.2. Uncheck the Default Output null checkbox 
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Figure 15 ς DEFAULT OUTPUT NULL CHECKBOX 

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

 
 

 
Figure 16 ς EXAMPLE DEFAULT VALUE 
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8. Click on Weekly Schedule Tab. Add the time-period to the required days and set the value 
for it from the Event Output Drop down Enum List. 

 
 

 
Figure 17 ς EXAMPLE WEEKLY SCHEDULE 

 

9. Click to Special Events Tab. 

9.1. Add as many special events as required. 

9.2. Set priority for Special Events. 

9.2.1. If special event dates overlap, the priority order will be used to calculate the cost 
for a given time. 

9.3. If it is required to add special events in past time, the value of Cleanup Special Events 
ǇǊƻǇŜǊǘȅ ƴŜŜŘǎ ǘƻ ōŜ ŎƘŀƴƎŜŘ ǘƻ ΨCŀƭǎŜΩ ƻƴ ǘƘŜ tǊƻǇŜǊǘȅ ¢ŀōΦ 

10. Save the schedule. 

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

11.1. Highlight ς Actions and Click on the ς Add User Defined Time Period - Action. 



 

   

 

Classification: Private 

11.2. The Action will generate and add a new Custom Period object. 
 

 

Figure 18 ς EXAMPLE CUSTOM PERIOD 

11.3. Select period and Report Range. 
 

 
Figure 19 ς EXAMPLE CONFIGURATION 

11.4. When the aggregator Calculate action is invoked by the system or manually by 
the user, the selected period in the selected range will be calculated.

 
 

Figure 20 ς EXAMPLE CUSTOM PERIOD VALUE 

To calculate the cost within custom time periods set the cost mode to ΨtǊǳŜΩ. 

 
 

The N4EnergyManager Demo Station contains aggregators named 

Building A ς H. These all have Custom Time Periods configured as an 

example. 
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Setting up Meters 

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

how to process the data source.  

 

 
Figure 21 - EXAMPLE AGGREGATOR SET UP 

The properties of the Meter as shown in Figure 21 can be described as: 

1. Status ς String to inform user about warning/problems 

2. Ord - The ord of the Niagara history, to be used as the data source.  

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

4. Meter Type   
a. Instantaneous ς The data series which is not accumulated over time.  E.g. - 

temperature, frequency 
b. Accumulative -- The data series is a summation of the previous values (always 

increasing except for meter rollover). E.g.: - kWhr  

5. Meter Effect ς only applicable when more than one meter is used and when meter 
Aggregator mode is ά¢ƻǘŀƭƛǎŜέ. 

a. Additive ς the values from this meter will have an additive effect on the result. 
E.g. - floor1 meter +(Additive) floor2 meter = sum of floor1 and floor 2 

b. Subtractive ς The values from this will be removed from the total.  
E.g.- total power consumption meter ς(subtractive) solar power production 

meter = total non-solar consumption   

6. Meter Roll Over Value ς  
a. Only applicable for accumulative meter 
b. During meter rollover, the delta is calculated as follows  

¶ delta = (rollover - previousValue) + currentValue 
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7. Meter History Tolerance 
a. A threshold-based method to remove erroneous values  
b. Any values greater than the threshold will be ignored.  if abs(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 * 0.001 is greater than 2,000, 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. COV ς is the history type change of value  

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

11. Offline ς Flag to indicate that the meter is offline, that is, meter has no reading within 
the offline threshold. 

12. Offline Threshold ς Time interval used for detecting whether a meter is offline or not. 

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

b. The interval can be inherited from Data Quality Service by setting the status of 
the value ǘƻ άnullέ (see Data-Quality Alarms for details). 

13. Inactive ς Flag to indicate that the meter is inactive, that is, recent meter values are the 
same within the inactive threshold.  

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

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

b. The interval can be inherited from Data Quality Service by setting the status of 
ǘƘŜ ǾŀƭǳŜ ǘƻ άnullέ όǎŜŜ Data-Quality Alarms for details). 

 

Replacing Meters 

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 or not, there are several paths that a 
user can take to ensure correct behaviour of the correspondent aggregator. 

5. If Niagara history of the meter is not changed and: 
o the meter is instantaneous, then no adjustment is needed. 
o the meter is accumulative, then the history might start from zero after meter 

replacement. In this case, the aggregator will have an erroneous delta at the 
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transition time. To alleviate this, the meter rollover value may be set to last 
value of the failed meter so that the delta at the rollover is calculated 
correctly. Note that the meter rollover value will apply to all transition times, 
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 changed and: 
o the meter is instantaneous, then a user can proceed with the following steps: 

Á Add another meter with the new history to the aggregator. 
Á Recalculate the aggregator. 

o the meter is accumulative, then similar steps can be performed, namely: 
Á Add another meter with the new history to the aggregator. 
Á {Ŝǘ ƳŜǘŜǊ ƳƻŘŜ ǘƻ άAdditiveέΦ 
Á 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 (see Checking your license status for details). If no 

new unique histories can be added to the aggregator, one can import old history into new one 

using CSV Import component with Import policy Ґ άMerge with existing historyέΦ For 

accumulative meters, the aggregator with merged history might 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.  

 

Figure 22 - MACHINE LEARNING COMPONENT OF METER AGGREGATOR 

Anomaly Model 

¢ƘŜ ŀƴƻƳŀƭȅ ƳƻŘŜƭΩǎ ƻōƧŜŎǘƛǾŜ ƛǎ ǘƻ ƛŘŜƴǘƛŦȅ ƻǳǘƭƛŜǊǎ ƛƴ ƳŜǘŜǊ ŀƎƎǊŜƎŀǘƻǊ ŘŀǘŀΦ  

This is achieved by training a machine learning model based on the historical baseline 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 outlierǎ ƛǎ ŎŀƭƭŜŘ άanomaly eventέΦ 

The baseline data should represent normal behaviour of the underlying meter in different 

modes of operation or for different seasons so that the trained model quality is maximised. 

Furthermore, if the behaviour of the meter is dependent on the outdoor temperature, then 

one can use the outdoor temperature aggregator data to train a better model. N4 Energy 

Manager version >=3.6.0 provides such outdoor temperature aggregator data as part of the 

weather service (see Weather service). 

The overall data flow is visualised in Figure 23: 

7. The historical aggregator and optionally weather baseline data are used to train a 

model. 

8. Current data, or more generally any data that was not used in the model training, and 

thresholds (see Upper/Lower Bounds later in the section) are fed into a model. 

9. Anomaly events are computed. 

 

Figure 23 - FLOWCHART OF THE ANOMALY MODEL 
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The anomaly model utilizes hourly-aggregated data for model training and prediction. 

Figure 24 presents the property sheet of the Anomaly Model component.  

 

Figure 24 - ANOMALY MODEL PROPERTY SHEET 

The individual slots of the component can be described as follows: 

1. Enabled ς Flag to enable/disable the component. 

2. Status ς String to inform user about the status of the component. 

3. Last Trained ς Last time when the anomaly model was trained. 

4. Is Outdoor Temp Dependent ς Flag to indicate whether to use outdoor temperature 

data in model training. 

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

6. Upper Bound ς Percentage of prediction interval to add to its upper value. 

7. Lower Bound ς Percentage of prediction interval to remove from its lower value. 

8. Model Information ς Sub-component containing details and metrics of the trained 

model (see Figure 27). 

9. Is Anomaly Event Ongoing ς Flag to indicate whether meter aggregator data is in 

anomaly state since the last hour. 

 

Steps to train an anomaly model 
To train a model, one need to go through the following steps (see Figure 25): 

a) hǇŜƴ ǘƘŜ !ƴƻƳŀƭȅ aƻŘŜƭΩǎ Property Sheet 

b) Enable the model and choose the Training Time Range ς the time range must cover at 

least 2 weeks. 

c) If Status Ґ ά¢ƛƳŜ wŀƴƎŜ ƛǎ ƻƪέ, then ƛƴǾƻƪŜ ǘƘŜ άTrainέ ŀŎǘƛƻƴΦ 

d) If Status Ґ ά!ƴƻƳŀƭȅ ŜǾŜƴǘǎ ŀǊŜ ŎƻƳǇǳǘŜŘ ŦƻǊ Χέ ŀƴŘ Model InformationΩs label 

appeared, then a model is trained and anomaly events are automatically computed 

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

 

 

! ǎŜǊƛŜǎ ƻŦ ŎƻƴǎŜŎǳǘƛǾŜ ƻǳǘƭƛŜǊǎ ƛƴ ǘƘŜ !ƎƎǊŜƎŀǘƻǊΩǎ Řŀǘŀ ƛǎ ŎŀƭƭŜŘ 

άAnomaly EventέΦ Lƴ N4 Energy Manager, an anomaly event span across 

minimum 1 hour since the Anomaly Model operates on hourly 

aggregator data. 
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Figure 25 - ANOMALY MODEL ENGINEERING STEPS 

Steps to include weather data into a model 
To use outdoor temperature data in model training, one need to perform the following steps: 

1. Add a Site component, define the Weather Station Ord and link the current 

aggregator to the Site (see Grouping of aggregators). 

2. 9ƴŀōƭŜ ǘƘŜ άIs Outdoor Temp Aggregatorέ ŦƭŀƎ ƛƴ ǘƘŜ !ƴƻƳŀƭȅ aƻŘŜƭΩǎ ǇǊƻǇŜǊǘȅ ǎƘŜŜǘΦ 

3. If {ǘŀǘǳǎ Ґ άhǳǘŘƻƻǊ ¢ŜƳǇ !ƎƎǊŜƎŀǘƻǊ ŦǊƻƳ ǿŜŀǘƘŜǊ ǎŜǊǾƛŎŜ ƛǎ ŎƘƻǎŜƴέΣ ǘƘŜƴ ƛƴǾƻƪŜ 

ǘƘŜ άTrainέ ŀŎǘƛƻƴΦ   

Figure 26 shows an example of a setup described above. 

 

Figure 26 - ANOMALY MODEL WITH WEATHER DEPENDENCE 

The weather station can be remote or local (see Weather station for 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. 

Post-train actions 
After the model is trained, the Model InformationΩǎ ǇǊƻǇŜǊǘƛŜǎ ŀǊŜ ǇƻǇǳƭŀǘŜŘ όǎŜŜ Figure 27). 

These include: 

1. Outdoor Temp Aggregator ς Ord of the weather aggregator in the model. 

2. Training Time Range ς the time range that was used for model training. 

3. R2 ς the coefficient of determination Ὑ . 
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4. CVRMSE ς the coefficient of variation of root mean square error. 

 

Figure 27 - MODEL INFORMATION COMPONENT OF ANOMALY MODEL 

Ὑ  value range άaƻŘŜƭ LƴŦƻǊƳŀǘƛƻƴέ ƭŀōŜƭ 

Ὑ πȢω very good 

πȢω Ὑ πȢψ good 

πȢψ Ὑ πȢχ fair 

πȢχ Ὑ  poor 

Table 1 ς ASSOCIATION BETWEEN R2 AND MODEL INFORMATION LABEL 

¢ƘŜ ǾŀƭǳŜ ƻŦ ǘƘŜ ǇǊƻǇŜǊǘȅ άR2έ ŘǊƛǾŜǎ ǘƘŜ ƭŀōŜƭ ƻŦ ǘƘŜ ǇǊƻǇŜǊǘȅ άModel InformationέΣ ǿƘƛŎƘ 

represents the quality of the trained model (see Table 1). The better a model is at making 

predictions, the closer the Ὑ  to 1. If model quality is poor, it means that the model is unable 

to capture patterns within the meter aggregator data. There might be several reasons for it: 

10. Too much variation of data within chosen training time range. 

11. Incorrect setup of meters within the aggregator: e.g. accumulative meter type instead 

of instantaneous. 

12. Too short training time range for good model predictions. 

13. If weather data is included, it might be not correlated with the meter aggregator data. 

Together with the trained model, the anomaly events are computed for the parent aggregator. 

These can be visualised in the Anomaly Console Chart (see Anomaly Console).  

 

Figure 28 - ANOMALY MODEL PREDICT ACTION FLOW 
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One can trigger recalculation of anomaly events starting from a particular timestamp till 

current time ōȅ ƛƴǾƻƪƛƴƎ ŀ άPredictέ action (see Figure 28). This action is triggered 

automatically every hour right after the model is trained. 

The άUpper Boundέ ŀƴŘ άLower Boundέ ǇǊƻǇŜǊǘƛŜǎ ƻŦ ǘƘŜ Anomaly model can be set to widen 

the ƳƻŘŜƭΩǎ ǇǊŜŘƛŎǘƛƻƴ interval by a certain percentage on the upper and lower boundaries, 

respectively. These properties are useful for limitation of amount of anomaly events generated 

and viewed in the Anomaly Console Chart. Once these properties are set, the anomaly events 

are automatically recomputed with updated bounds (see Figure 29). 

 

Figure 29 - UPPER/LOWER BOUND SETUP IN ANOMALY MODEL 

Once the desired configuration is set and anomaly events are computed, one can use the 

Anomaly Console chart to visualise the anomaly events and have them exported in PDF 

format. 

Setting an ongoing event alarm 
!ǎ ŘƛǎŎǳǎǎŜŘ ǇǊŜǾƛƻǳǎƭȅΣ ǘƘŜ άLǎ !ƴƻƳŀƭȅ 9ǾŜƴǘ hƴƎƻƛƴƎέ ŦƭŀƎ ƻŦ ǘƘŜ ǇǊƻǇŜǊǘȅ ǎƘŜŜǘ όǎŜŜ Figure 

24) indicates whether the aggregator is in the anomaly state or not, that is, the flag is true 

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

This attribute can be used to set up an alarm for the Alarm Console. To do so, it is required to 

ŀŘŘ ǘƘƛǎ ŀǘǘǊƛōǳǘŜ Ǿƛŀ ά/ƻƳǇƻǎƛǘŜ 9ŘƛǘƻǊέ ǘƻ ǘƘŜ !ƎƎǊŜƎŀǘƻǊ ŀƴŘ ƭƛƴƪ ƛǘ ǘƻ ŀ Boolean writable 

with BooleanChangeOfStateAlarmExtension. Here are the necessary steps: 

1. Expose the άIs Anomaly Event Ongoingέ slot on the aggregator using the Composite 

Editor. 

2. Link the Is Anomaly Event Ongoing slot to a Boolean writable using the wiresheet 

view. 

3. Add BooleanChangeOfStateAlarmExtension on the Boolean writable. 

Summary of the data flow 
Figure 30 represents the summary of the end-to-end setup of the Anomaly Model with 

different options available. 

 

Anomaly events are updated automatically every hour starting from the 

ǘƛƳŜǎǘŀƳǇ ƻŦ άLast Trainedέ ǇǊƻǇŜǊǘȅΦ 
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Figure 30 - FLOW CHART OF ANOMALY MODEL 
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Anomaly Console 

The anomaly events computed using the Anomaly Model of an aggregator can be visualised 

using the Anomaly Console chart. 

Widget configuration 
This widget can be accessed from N4 Energy Manager Palette (see N4 Energy Manager Palette 

for details). The properties of the widget that can be seen on Figure 31 are common to other 

charts (see Common chart properties). 

 

Figure 31 - ANOMALY CONSOLE WIDGET PROPERTIES 

Chart Data Binding can be used to set a list of Aggregator Ords which anomaly events are 

visualised in the Anomaly Console chart (see Figure 32). There are three options: 

¶ No ords are provided ς Anomaly events of all aggregators that have Anomaly Model 

enabled will be shown. 

¶ Aggregator ord ς Anomaly events of the chosen aggregator will be shown. 

¶ Site ord ς Anomaly events of all aggregators linked to the chosen site will be shown. 
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Figure 32 - CHART DATA BINDING OF ANOMALY CONSOLE 

Anomaly events are populated for the time range pre-ǎŜǘ ƛƴ ǘƘŜ άTime rangeέ property. The 

default time range is last 30 days.  

Anomaly Console Chart 
Anomaly Console chart (see Figure 33) 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. 

 

Figure 33 ς 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 ς Chart Content 

¶ ¢ƘŜ ŎƘŀǊǘ ŀǊŜŀ ŘƛǎǇƭŀȅǎ ǘƘŜ ǎŜƭŜŎǘŜŘ ŜǾŜƴǘ όCǊƻƳ ¢ŀōƭŜύ ŀƎƎǊŜƎŀǘƻǊΩǎ Řŀǘŀ ǿƛǘƘ ǘƘŜ 

event time. 

¶ It shows the predicted value and actual value over selected time range and aggregator 

from the date picker and dropdown. 

 

Events Dashboard 

Figure 34 - EXAMPLE OF POPULATED EVENTS DASHBOARD 

1 ς The user can choose a date range to update the table with a list of anomalies that occurred 

during that time. 

2 ς Filter that works on top of the table, to get separate views for anomaly events that 

overshoot and undershoot the prediction interval, respectively. 

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

4 ς Individual sorters that sort the dashboard view based on (Start Date, Start Time, End Time, 

Duration, Absolute Difference, and Relative Difference). 

5 ς A click on the row highlights it and populates the chart view for a time range = [Event Start 

Time ς 10 hours, Event End Time + 10 hours]. 

 

  

 

The Chart can be populated by clicking on entries (events) in the table or by 

selecting the aggregator from the drop-down and selecting the date range 

from the date picker.  
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Chart View 
Here is some description on the chart view. 

 

Figure 35 ς EXAMPLE OF CHART VIEW IN ANOMALY DETECTION 

 

 

 

 

 

 

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 the chart for 

the chosen time range even if there are no anomaly events. 

 

  

 

Whenever user clicks on the table row, the existing data on the chart 

view is replaced by the event data with time range = [Event Start Time ς 

10 hours, Event End Time + 10 hours]). 

 

It shows the aggregatorΩs 

output over time. 

The red bar highlights the 

event, and you can download 

the report with a chart view 

by clicking on it. 

Model predictions are 

represented by green 

confidence bands. 

 



 

   

 

Classification: Private 

Report View 
Users can view the Chart view in a separate window, which also allows to export the view to 

PDF format. 

 

Figure 36 - EXAMPLE OF DOWNLOAD VIEW 

Figure 36 describes the report view and how to access it as follows: 

1. άtǊƻŘǳŎŜ ǊŜǇƻǊǘέ - button which brings a report pop-up view upon a mouse click. 

2. άwŜŘ ōŀǊέ ς has the same functionality as above button, brings up the pop-up. 

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

4. User can export the view into pdf file by clicking on the Download Report Button. 
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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.g. chillers of the chiller plant), one can use the site component to group them 

ǘƻƎŜǘƘŜǊΦ ¢Ƙƛǎ Ŏŀƴ ōŜ ŀŎƘƛŜǾŜŘ ōȅ ƭŜǾŜǊŀƎƛƴƎ bƛŀƎŀǊŀΩǎ άǊŜƭŀǘƛƻƴǎέ ŎƻƴŎŜǇǘΦ aƻǊŜƻǾŜǊΣ ǘƘŜ ǎƛǘŜ 

component can be used to store common site-level information such as weather station used 

by the site, address, tariff information, area and so on.  

 

Figure 37 - SITE COMPONENT'S PROPERTY SHEET 

Since N4 Energy Manager version 3.6.0, a site name and a weather station can be set in the 

site component (see Figure 37). 

To link aggregators to a site, a Haystack Dictionary must be added to the TagDictionaryService 

from the Haystack palette (see Figure 38). 

 

Figure 38 - ADDING HAYSTACK INTO DICTIONARY SERVICE 

Steps to engineer a site component: 

1. Open folder in which the site needs to be added. 

a. Right Click on the folder and select Views > Wire Sheet. 

2. Open the Palette ensuring that the N4 Energy Manager Palette is opened. 

3. Expand the folder Utils. 

4. Drag & drop the Site component onto the Wire Sheet. 
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5. Set the Site Name and Weather Station Ord 

6. /ǊŜŀǘŜ ƛƴōƻǳƴŘ ǊŜƭŀǘƛƻƴǎ ŦǊƻƳ ǎƛǘŜ ǘƻ ǘƘŜ ŀƎƎǊŜƎŀǘƻǊǎ ǿƛǘƘ άǊŜƭŀǘƛƻƴLŘέ Ґ άhs:siteRefέ: 

a. Select aggregator(s) to be linked to a site. 

b. Right Click on them and select άRelation Markέ. 

c. Right Click on the site component and select άRelate From άŀƎƎмέΣ άŀƎƎнέ Χέ. 

d. Select άƘǎΥǎƛǘŜwŜŦέ from the drop-down menu and /ƭƛŎƪ άhƪέΦ 

e. The Relation sheet of the site component should show all relations (see Figure 

39) 

 

Figure 39 - SITE COMPONENT'S RELATION SHEET 

 

  

 

Niagara help has several topics on how to add a relation between components. 

hƴŜ ƳƛƎƘǘ ǎŜŀǊŎƘ ŦƻǊ άUsing Relationsέ ƻǊ άAdding a Relation using Relation 

Markέ ƛƴ ǘƘŜ bƛŀƎŀǊŀ ƘŜƭǇΩǎ ǎŜŀǊŎƘ ǘŀōΦ 
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Energy Comparator 
 

 

Figure 40 ς 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:  

¶ The comparator needs to be linked to the TotalPowerMeter aggregator already 
created. Right-click on the home location and select the wiresheet.  

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

¶ Now link the TotalPowerMeter to the aggregator to provide the historical data to the 
Comparator.  

¶ In the NAV sidebar Right-click the TotalPowerMeter and 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  
projected Annual Energy in Kw  

Once this is linked, the comparator will be populated with data.  
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Linked Slots: 

Projected Annual Energy - Actual energy consumption of last year in the above case. 

Energy Consumption Year To Date - Total amount of energy consumed from the beginning of 

the current year up to the current date. 

Energy Consumption Month to Date - Total energy consumed from the beginning of the current 

month up to the current date. 

Energy Consumption Last Month - Total energy consumed in the previous month. 

 

Calculated slots: 

Year To Date Percent Over Use - Percentage difference between the actual energy consumption 

year to date and the projected energy until that date. 

Year To Date Over Use Amount - Difference between the actual energy consumption year to 

date and the projected energy until that date. 

Last Month Over Use - Difference between the last month actual usage and projected last month 

usage. 

Last Month Overuse Percent - Percentage difference between the actual energy consumption in 

the last month and the projected energy consumption for that month. 

Current Month to Date Overuse Percent - Percentage 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 Amount - Amount 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 End - Actual 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 Percent - Percentage 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. 

 

You will notice that all months from January to December have an equal 

percentage share (100% divided by 12 months = 8.33%). This can be adjusted as 

required by entering the forecast percentages for that month directly into the 

comparator or by incorporating a numeric point into the relevant months slot. 
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N4 Energy Manager Service 
There are several Niagara component tools available in the N4 Energy Manager Service (see 

Figure 41). They help with different tasks related to meter aggregators such as: 

14. construction of multiple aggregators at once (see Site Hierarchy), 

15. configuration of the weather service (see Weather service), 

16. setting the preferred chart interval (see Preferred Chart Interval), 

17. setting the week start day (see Weekly Time Range), 

18. configuration of the Data Quality Settings (see Data-Quality Alarms). 

 

Figure 41 - N4 ENERGY MANAGER SERVICE PROPERTY SHEET 

The N4 Energy Manager Service has the following properties: 

1. License Manager ς Information about the license tier a user has 

2. Aggregator Worker Pool ς Component that controls the amount of worker threads to 

use in the aggregator calculations. Default is 4. 

3. Web Api ς REST Api that the UI widgets use to get data from the station. 

4. Site Hierarchy ς Component that facilitates the engineering of aggregators. 

5. Report Manager ς Component that controls the automatic reporting feature (see 

Batch Reporting for details). 

6. Currency ς global setting for the currency to be used in the cost calculations. 

7. Preferred Chart Interval ς global setting for the rollup interval of the aggregator data 

to be used to draw charts such as line or bar chart. 

8. Week Start ς global setting for the start day of the week. This is automatically used in 

the charts when weekly time range is selected. 

9. Data Quality ς Global settings for the data quality. 

10. Weather Service ς Component that can bring the weather data from any station 

worldwide. 
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Site Hierarchy 
 

¢ƘŜ ¢ŀǎƪ ƻŦ ά{ƛǘŜ IƛŜǊŀǊŎƘȅέ ƛǎ ǘƻ ǎƛƳǇƭƛŦȅ ǘƘŜ ŎǊŜŀǘƛƻƴ ƻŦ ŀƴ ŀƎƎǊŜƎŀǘƻǊ ŀƴŘ ƛǘǎ ŀǎǎƛƎƴŜŘ 

histories. 

  

 

Discovering histories using Site Hierarchy 
 

1. Expand the station in the Navbar 

2. Expand Config Ą Services Ą N4 Energy Manager 

3. Double Click on Site Hierarchy 

4. Now, a new window will have appeared. (This may take a minute or 2 to open 

depending on the number of histories within the station). 

a. Station ς This window is the complete hierarchy of the station. 

b. Discovered ς Shows the history structure  

i. If no histories have been discovered yet, at the bottom of the window 

click Discover. 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 Tree ς Once aggregators have been created, they will show in the 

site meter tree. 

5. Using the Discovered window, navigate through the histories. 

 

 

Figure 42 - EXAMPLE OF SITE HIERARCHY 

 

As a pre-requisite to using the Site Hierarchy function, it is assumed that the 

folder structure for the station has already been created. We would strongly 

recommend that folders have already been created as this makes bringing in 

histories easier, allowing the engineer to see the hierarchy of the station. 
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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 single history, ensure the folder that the meter will be added to is open in 

the Current Path window below. This is where the aggregator will be added too. 

2. Select the History. 

3. At the bottom of the window, click Add. 

4. A pop-up 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 Path window. 

6. To add further single histories, repeat steps 1, 2, 3 & 4. 

 

Assign Multiple Histories to an Aggregator  

1. To bring in multiple histories, ensure the folder that the meter will be added to is 

open in the Current Path window below. This is where the aggregator will be added 

too. 

2. Select the Histories. 

3. At the bottom of the window, click Add Group. 

4. A pop-up 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 Path window. 

 

To add further histories, repeat steps 1, 2, 3 & 4 

 

  

 

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

initial engineering stage. This is due to the fact the charts/graphs/dials/gauges 

all pull the name of the aggregator through and will be on display. For example, 

we would Strongly recommend NOT naming aggregators Meter 1, Meter 2, 

ŜǘŎΧ rather call them something like, Floor 1, Room 2, etc. ensuring that they 

remain specific to data they are processing. 
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Weather service 

Starting from N4 Energy Manager version 3.6.0, the Weather Service can be used to 

automatically bring the historical and current weather data into a station (see Figure 43).  

One can register a remote weather station and pull weather data provided by N4 Energy 

ManagerΦ !ƭǘŜǊƴŀǘƛǾŜƭȅΣ ŀ ƭƻŎŀƭ ǿŜŀǘƘŜǊ ǎǘŀǘƛƻƴ Ŏŀƴ ōŜ ŀŘŘŜŘ ǿƛǘƘ ǳǎŜǊΩǎ ƻǿƴ ǿŜŀǘƘŜǊ ŘŀǘŀΣ 

e.g., data from an outdoor temperature sensor. If a remote weather station is added, the 

historical outdoor temperature data is available starting from January 1st, 2020. 

 

Figure 43 - WEATHER SERVICE PROPERTY SHEET 

The Weather Service has the following properties: 

1. Register Weather Station ς Button to add a remote weather station based on the 

location name. 

2. Licence Message ς Information about the result of weather data fetch. 

3. License Status ς Information about the licence and how many remote weather 

stations can be added. The remote weather station limit is governed by the N4 

Energy ManagerΩǎ Licence. 

4. Default Weather Units ς the unit to use for the temperature history point and the 

associated aggregator. The default unit is °C. 

5. Name of the station ς Weather Station component that can be added dynamically 

either through Register Weather Station or by dragging and dropping from 

palette.   
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Weather service licencing 
New customers of N4 Energy Manager Pro licence starting from version 3.6.0 get weather 

service core licence included. For existing customers, the weather service is licensed separately 

from the N4 Energy Manager Pro licence, therefore customers are advised to contact their 

distributor to purchase weather service licence.  

Weather station 
The weather station is a component that can hold different weather station points such as 

outdoor temperature, humidity, cloud coverage. In N4 Energy Manager version 3.6.0, only the 

outdoor temperature data is provided.  

Weather station can have two types of weather station points (see Figure 44): 

19. Remote weather station point 

20. Local weather station point 

They both share the same set of properties, namely: 

1. Enabled ς Flag to enable/disable the weather station. 

2. Status ς The status information about the weather station component. 

3. Latitude ς Decimal number representing the latitude coordinate of the weather 

ǎǘŀǘƛƻƴΩǎ location. 

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

ǎǘŀǘƛƻƴΩǎ ƭƻŎŀǘƛƻƴΦ 

5. Sync Interval ς period at which the weather data is synced from the weather service. 

Applicable only for remote weather stations. 

6. Is Local Weather Station ς Flag to inform whether a weather station is remote or local. 

7. Name of the point ς Weather Station Point or Local Weather Station Point 

component that is added automatically for remote stations and can be added 

manually for local stations, respectively. 

 

Figure 44 - EXAMPLES OF REMOTE AND LOCAL WEATHER STATIONS 

Remote Weather Station 

The remote weather station can be used to fetch weather data from N4 Energy ManagerΩǎ 

weather service. ¢Ƙƛǎ Ŏŀƴ ōŜ ŀŘŘŜŘ ōȅ ŎƭƛŎƪƛƴƎ ƻƴ ά!ŘŘ ²ŜŀǘƘŜǊ {ǘŀǘƛƻƴέ ōǳǘǘƻƴ and selecting 

the location by name (see Figure 45) in the Weather Service. 
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Figure 45 - REMOTE WEATHER STATION ADDING 

 

Figure 46 - ENGINEERING A REMOTE WEATHER STATION POINT 

Once a remote weather station is added, the weather station point needs to be configured. 

Figure 46 describes the process of syncing weather data. Namely, the following steps need to 

be taken: 

a) Invoke ǘƘŜ άSyncέ ŀŎǘƛƻƴ ƻƴ ǘƘŜ Weather Station Point component. 

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

c) Aggregator is created and its properties such as units, aggregator mode and so one are 

automatically populated. 

d) A meter is added to the aggregator with history that was created above with the 

properties automatically set. 
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Local Weather Station 

The local weather station point can be added to the Weather Station through slot sheet. A slot 

ƻŦ ǘȅǇŜ ά[ƻŎŀƭ²ŜŀǘƘŜǊ{ǘŀǘƛƻƴtƻƛƴǘέ όǎŜŜ Figure 47) must be added.  

 

 

Figure 47 ς EXAMPLE OF ADDING LOCAL WEATHER STATION POINT AS A SLOT 

 

  

 

¢ƘŜ ǳǎŜǊ Ŏŀƴ Ƴŀƴǳŀƭƭȅ ǎŜǘ ǘƘŜ ƘƛǎǘƻǊȅ ƻǊŘ ƻŦ ǘƘŜ ǿŜŀǘƘŜǊ Řŀǘŀ ƛƴ ǘƘŜ άHistoryέ 

ǇǊƻǇŜǊǘȅΦ hƴŎŜ ǘƘŜ ƘƛǎǘƻǊȅ ƻǊŘ ƛǎ ŀŘŘŜŘΣ ŀ ǎƛƴƎƭŜ ǘǊƛƎƎŜǊ ƻŦ άSyncέ ŀŎǘƛƻƴ ƻƴ ǘƘŜ 

Local Weather Station Point would automatically create an aggregator under 

the point. 

 

 

A newly created remote or local station can be referenced in the Site 

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. 
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File Structure 
 

Working alongside the in-built Tridium database, N4 9ƴŜǊƎȅ aŀƴŀƎŜǊΩǎ new proprietary format 

database is highly compressed and streamlined for optimum performance. Below is a graphical 

representation of the new database structure. 

 

In the chart to the left is a representation of how 

the data is bought into N4 Energy Manager. 

1. Data enters the Tridium history database. 

2. Data is processed using aggregators.   

3. The aggregator adds a copy of that history 

into N4 9ƴŜǊƎȅ aŀƴŀƎŜǊΩǎ database. 

4. The chart will always access the history 

created by the aggregator in the N4 Energy 

Manager database. 

 

 

 

 

N4 Energy Manager planning 

Planning your N4 Energy Manager system set up prior to starting is essential for a later 
operation. 

1. N4 Energy Manager uses the default Niagara mechanisms that are based on absolute 

ords. It is therefore important to build up a good folder structure for aggregators and 

graphics. 

 

2. Some N4 Energy Manager functions can only be used in Workbench or the Web 

Browser. The user will be prompted contextually when a feature is not accessible on a 

platform. 

Recommended Browser 
 

The display of graphics can vary between web browsers. N4 Energy Manager is tested using 

the latest version of Google Chrome so for the best results we recommend using Google 

Chrome. 

Accessing N4 Energy Manager via a Web Browser 
 

As with all N4 Niagara Stations, it is possible to view your station via a web browser. Some 

features of N4 Energy Manager are 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. 

Tridium History 
Database 

 

N4 Energy 
Manager 
Database 

 

Aggregator 

Data 
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1. Ensure the station is running in Niagara. (Platform > Application Director > [STATION 

NAME] running. 

a. LŦ ƛǘ ƛǎƴΩǘ ǊǳƴƴƛƴƎΣ ŎƭƛŎƪ Start in the controls pane below. 

2. Allow the station time to start running. Usually 2 minutes (depending on the size of the 

station). 

3. Open the web browser. 

4. Type: localhost ς into the browser 

a. LŦ ǘƘŜ ǇƻǊǘ ƻƴ ǿƘƛŎƘ ǘƘŜ ǎǘŀǘƛƻƴ ƛǎ ǊǳƴƴƛƴƎ ƘŀǎƴΩǘ ōŜŜƴ ŎƘŀƴƎŜŘ ǘƘŜ ŘŜŦŀǳƭǘ 

port number is 80. If the port number has been changed manually, for 

example, to port 81, type: localhost:81. 

5. A login window should now appear. 9ƴǘŜǊ ǘƘŜ ǎǘŀǘƛƻƴΩǎ ŎǊŜŘŜƴǘƛŀƭǎΦ 

6. The station should now be loaded within the web browser. 

 

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

1. Ensure the station is connected. 

2. Expand the station ĄConfig Ą Services 

3. Double click on Web Service. 

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

 

 

N4 Energy Manager Charts 
 

N4 Energy Manager provides pre-defined chart components with individual functions, using a 

common design. All charts support HTML5 and will resize based on the Web Browser used. 

Charts can choose from a number of set intervals, Year, Month, Day and Weekly. For Weekly 

intervals, the starting and ideal ranges can be set by the operator for comparison. 

 

Figure 30 - EXAMPLE ENERGY RANKING CHART 

 

Ensure the latest version of Google Chrome is installed on the Server (where 
the N4 Energy Manager station is running). This is critical to report generation. 
 
 

 

Figure 31 ς EXAMPLE BAR/STACKED BAR CHART 
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Figure 48 - EXAMPLE HEAT MAP   Figure 49 - EXAMPLE ET ANALYSIS CHART 

 

     Figure 50 - EXAMPLE DEGREE DAY REGRESSION CHART          Figure 51 - EXAMPLE ENERGY CONTRIBUTION PIE 
CHART 

 

     Figure 52 - EXAMPLE LINE CHART & GAUGES 
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Common chart properties 

N4 Energy Manager provides default chart templates for faster engineering & intuitive operation. 
The common features are: 

Chart Headings 

 

Figure 53 - EXAMPLE CHART HEADINGS 

Burger Menu 

 

Figure 54 - BURGER MENU EXPLANATION 
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Data Quality 

 

Figure 55 - DATA QUALITY ICON EXPLANATION 

Chart & Table View 

 

Figure 56 - EXAMPLE CHART & TABLE VIEW 
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Chart Properties 

 

Figure 57 ς (a) EXAMPLE CHART PROPERTIES 

 

All charts support transparent background. ¦ǎŜǊ Ŏŀƴ ǎŜƭŜŎǘ ά¢ǊŀƴǎǇŀǊŜƴǘέ ŎƻƭƻǳǊ ǘƻ 
achieve this.  

 

Figure 58 - (b) EXAMPLE CHART PROPERTIES 
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Figure 59 - (c) EXAMPLE CHART PROPERTIES 

 

Data Binding 

 

Figure 60 - EXAMPLE DATA BINDING VIEW 
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Figure 61 - DATA BINDING HEADINGS 

 

User can display the chartΩǎ data in the chosen colour on the aggregator slot sheet by 
ǎŜƭŜŎǘƛƴƎ άnullέ as colour on the chart data binding. 

 

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.  

 

 

 

By enabling Show Symbols in the Data Config| Settings (see Settings), circles 

representing data points will be drawn on top of each line. 

In the Line Chart, users can select the interval for data view across all time periods. This can be 

configured in the Data Binding section (see Figure 60). 

Example: Available Intervals for 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. 

 

By enabling Multiple Y Axis in the Line Chart Property tab, multiple Y 

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

assigned to the chart. 
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Figure 62 - Data Binding (Line Chart) 

 

Figure 63 - EXAMPLE LINE CHART 

 

Figure 64 - LINE CHART OPTIONS 
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Figure 65 - LINE CHART PROPERTIES 

 

Figure 66 - 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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Figure 67 - EXAMPLE BAR CHART 

 

Figure 68 - BAR CHART OPTIONS 
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Figure 69 - BAR CHART IMPLEMENTATION PROCESS 
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Ranking Chart 
 

The Ranking Chart displays the value of each aggregator assigned to it as a horizontal bar chart. 

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. 

 

 

 

Figure 70 - EXAMPLE RANKING CHART 

 

There is no limit on the number of aggregators that can be added to a 

Ranking Chart. However, large numbers may reduce performance.  
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Figure 71 - RANKING CHART OPTIONS 

 

Figure 72 - RANKING CHART IMPLEMENTATION PROCESS 
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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 the sector as well as the total value of the circle. 

 

 

Figure 73 - EXAMPLE PIE CHART 

 

Figure 74 - PIE CHART INFORMATION 
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Figure 75 - 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 organised side-by-side, the Stacked Bar 

Chart will group and stack the data on top of each other. For example, if 2 individual 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 different. Stacked Bar Chart has an 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. 

 

 

Figure 76 - EXAMPLE STACKED BAR CHART 
























































































































































































