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About ENERGY VISION

The ENERGY VISION AX Dashboard is a professional energy display dashboard, and a simple
tool for energy benchmarking and analysis, built on Niagara web graphics technology. It runs on
any Niagara AX platform including a PC-based supervisor or HAWK controller requiring no
additional plugins.

As well as providing an energy dashboard display for use in a building reception area, ENERGY
VISION is the ideal system to help manage energy, analyse and optimise the operation of your
facility and to measure performance across multiple levels within your building or estate. Using
advanced tools to gather and aggregate data from energy and utility meters, along with
graphically rich visualisation techniques, dynamic menus, and charts, dials and gauges.
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Features

ENERGY VISION provides the following features and benefits:

e Visually stunning graphs, meters, and dials to create a fantastic user experience.

e Kiosk Mode shows a rotating sequence of energy dashboard pages ideal for use in a
building foyer or reception area.

e Dynamic hover-over menu system creating powerful navigation between zones or pages.

e Energy Benchmarking graphs, with weekly, monthly, yearly view — for example comparing
this week, last week and this week last year.

e Aggregation of meter data with the ability to compare energy profiles for different zones,
buildings or time periods.

e Intelligent metering components with normalization of data, handling meter roll-over and
periods of missing data.

e Visualisation and ranking of consumption between meters, zones, systems, buildings, sites
etc.

e Attractively simple license model — one price, for one installation, with the ability to scale up
to the size you need with no on-going or hidden charges.

EN27Z-1012GE51 R0O816 6



Licensing

5.1 License Requirements

To use the ENERGY VISION AX Dashboard, you must have a target NiagaraAX host (HAWK,
EAGLEHAWK or Supervisor) that is licensed with the “CentraLine License” file. An ENERGY
VISION license can be obtained from your local sales representative.

The ENERGY VISION License is installed in the same way as any Niagara driver. It is
recommended that the station and workbench be restarted after installing a licence.

5.2 Software Installation

From your PC, use the Niagara Workbench 3.7.xx or higher. Copy the ENERGY VISION.jar files
to the modules directory folder where your Niagara workbench software is installed; restart your
PC or platform services to complete the installation. It is recommended that the ENERGY
VISION Demo station included with the ENERGY VISION software is copied into your
Niagara/stations folder as this provides a simple starting point to creating and customising your
ENERGY VISION dashboard.
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ENERGY VISION Palette

Once the ENERGY VISION module, license files, and certificates have been installed in the
host system, you are ready to start building your ENERGY VISION dashboard. A workbench
palette called “"ENERGY VISION " gives access to the various components which make up the
system. The Palette can be reached using the Palette side bar (in the Window menu, choose
Sidebars->Palette to show the palette view). Click on the Open Palette button and search for
the “ENERGY VISION ” palette.

~ g8 Palette |

) (%] o} |(_) energyVision |-|

]-E] Degree Day

:I--El Energy Comparator

]-E] Ev Bound Label

:I--El Menu Widget

}b Meter Agaregator Ranking
}El Bar Charting

}B Kiosk Mode

}a Energy Vision Service
}B Dial & Gauges

]-E] Contribution Pie Chart

Figure 1 - Energy Vision palette overview

The palette side bar has a preview button which can be used to see a sample view of each of
the dials.

- i Palette |
& 9 (d |(_) energyVision |v|
=

[—]El Dial & Gauges =
O Segments Dial
5O

- i) Needle Gauge Gold L
' 2 Needle Gauge Red

- () Needle Gauge Green
' 2 Deviation Needle Dial
'D Analog Meter Tri Color
'O Bar Gauge

'D Compass

[}-B Contribution Pie Chart -

Figure 2 - Preview of Energy Vision Widgets within the palette sidebar
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5. ENERGY VISION Components

The ENERGY VISION module contains a number of key components to manipulate and organise utility
and energy metered data, as well as a collection of graphical widgets to visualise and compare energy
consumption and trends.

Each component is described in detail as follows:

5.1 ENERGY VISION Service

The ENERGY VISION service can be added to a new station by dragging an instance of ENERGY VISION
service from the palette into the services folder of a Niagara station.

+ |z | Nav (m]

@ |3,| My Metweork | - |
rFY

E}@ Services =
B £ UserService
[}@ CategoryService
[}-Gﬁ JobService

B & AlarmService
B-&g HistoryService
B¢ AuditHistory
B LogHistory
B33 ProgramService L]
[}-E@. BadkupService
E+-BH webservice
[}-a EnergyVision
[}§ PlatformServices —

-

Figure 3 - Adding ENERGY VISION Service under the station’s Services container

The ENERGY VISION Service contains Managers to license a particular ENERGY VISION instance, provide
cost conversions of consumption, benchmarking and comparison data and a thread worker to queue all
aggregator actions on a single thread by default.

= & ) El
+ |12 | Mav | | EnergyVisionService (Energy Vision)
2 |3| My Netwark | - | g Licence Manager Energy Vision Licence Manager
- r £ Eneray Cost Manager Energy Cost Manager

WebService
a EnergyVisionService

-5 Platformservices

ﬁ".'? Agaregator Thread Pool Worker  Meter Agaregator Thread Poal

Figure 4 - Property sheet of the ENERGY VISION service

Features

The ENERGY VISION service consists of two Managers and a Thread Pool Worker:

License Manager — this part of the Service Handles licence validation for the product. Once the
energy vision service has been added into to the services of the host station, and the required
licence and certificates are present, the licence will be validated and the licence active and
energy vision active properties will become set to true.

The Active features property provides information about the type of licence installed.
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2.

E Licence Manager (Energy Vision Licence Manager)

O (@) Licence Active
O & Energy Vision Active

O O Licence Status [Wor Licensed |

O ) Active Features [ |

Figure 5 - Property sheet of the License Manger under the ENERGY VISION service

Energy Cost Manager — this serves cost/consumption information for other components where
consumption or comparison data is to be displayed as the cost of the energy or resource
consumed. The Default values are zero giving a consumption/cost ratio of 1-1.

£ Energy Cost Manager (Energy Cost Manager)

O & Gas Consumption
O O Gas Cost

O O Gas CostPer Unit
O & Water Consumption
O & Water Cost

O & Water Cost Per Unit
O & Power Consumption
O O Power Cost

[0.00 - 1.797693134862316E308]
[0.00 - 1.797693134862316E308]
[0.00 - 1.7976931348623 16E305)
[0.00 - 1.797693134862316E308]

[0.00 - 1.797693134862316E308]
[0.00 - 1.797693134862316E 308]

O & Power Cost Per Unit
O (& Other Fuel1 Consumption [0.00 - 1.797693134862316E308]
O () Other Fuell Cost [0.00 - 1.797693134852316E305]
O (2 Other Fuell Cost Per Unit

O & Other Fuel2 Consumption

[0.00 - 1.797693134862316E308]
[0.00 - 1.797693134862316E 308]

Figure 6 - Property Sheet of the Energy Cost Manger under the ENERGY VISION Service

O & Other Fuel2 Cost
O & Other Fuel2 Cost Per Unit

To incorporate approximate resource costs for use in charts and dials, the properties of the cost
manager should be set according to the approximate unit costs for each type of fuel or utility.

The cost manager provides only indicative costs and doesn’t account for different tariffs. It is
intended to provide an estimated cost, and cannot be used for bill verification or tenant billing
applications.

To set the cost for a particular type of fuel, enter an amount of fuel, and the total cost for that
amount of fuel. The intention here is to take the cost and number of units consumed from a
recent utility bill for a particular site. The Cost manager will then calculate the Cost per Unit for
that particular resource. Each of the gauges and charting components can be configured to
present their data using this cost per unit, rather than displaying the raw unit costs.

3. Aggregator Thread Pool Worker — this worker thread is used to queue & execute all
EvMeterAggregator actions. Defaults are set to 1 Thread and 10000 queue size.

- & = o & | 5
~ |z | Nav a gﬁ? Aggregator Thread Pool Worker (Meter Aggregator Thread Pool)
T | R L c—

Sl -

r O ) Max Queue Size 10000
VebService .
SOEmmmEmE N |0 Orcnsoueed o]

Lo E FlatformServices
Figure 7 - Property Sheet of the Aggregator Thread Pool Worker under the ENERGY VISION Service
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5.2 Pop-out Menu

Pop-out Menu also called as Dynamic Menu is a 3 Level configurable Hover Menu for Px pages. The Pop-
out Menu can be directly added on to the Px page from the ENERGY VISION palette. Figure 8 shows the
default view of the Dynamic Menu which has to be selected when adding a new Pop-out or Dynamic
Menu.

| module: /fenergyVision/module, palette |bog: |slot: Menus20Widge t/Dynamic$20Menu

<’» Bound Label

<» Indude Px File
<» From Palette

<& Workbenich View
Property Sheet
Wire Sheet
Category Sheet

Slot Sheet
Link Sheet

Figure 8 - Adding Pop-out Menu from palette

Each element on the menu can be configured as a hyperlink to an Ord or configured to serve as a pop
out menu for sub elements. The Pop-out menu uses an easily configurable XML file to get the following
properties related to the Menu:

e  Structure of the Menu.

e Display Texts for each of the menu and the submenu items.

e Available Hyperlink ords for menu and submenu items.

User defined XML files can be created as per user requirements using the following section which
explains the structure of the XML used within the Dynamic Pop-out Menu.
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Typical XML Structure for Menu

A typical menu structure in the XML file can be similar to the structure as in Figure 9 and can be changed
as per requirements. As in the screenshot of the example XML file, the XML structure directly resembles
the structure of the Pop-out Menu. The menu can be structured as a single level structure to a
maximum of ‘n’ level structures, provided the size of the page allows the ‘n’ levels to be viewed
adjacently. The menu items are defined as Menultem, and sub menu items under each menu item can
be defined as Menultem for any number of required levels. Each of these menu items has two main
properties, which are the displayText and the ord for hyperlinking. If the ord on the menu item is
removed, but has sub menu items then it is treated as another pop-out menu item without hyperlink.

<?xml wversion="1.0"7%>

<navr
<Menultem>
<displayText>HOME<,/displayText>
<ord>fox: |station: |slot: /Home</ord>
</Menultem>

<MenuItem>

<displayText>ENERGY RANKING</displayvText>
<ord>fox: |station: |=slot: /Energy$20Ranking</ord:>
</Menultem>

<Menultem>
<displayText>ENERGY BENCHMARKING</displayText>
<Menultem>
<displayText>CAMPUS</displayText>
<ordrfox: |station: |slot: /Energy$20Benchmarking</ord>
</Menultem>
</Menultem>
<HMenuItem>
<displayText>ENERGY CONSUMPTION</displayText>
<Menultem>
<displayText>CAMPUS</displayText>
<Menultem>
<dizplayText>POWER</dizsplayText>
<ord>local: |fox: |station: |slot: /Energy$20Consmption/EnergyS20Consmmption$20Canpu=s$20Power<,/ ord>
</Menultem>
</Menultem>
</Menulten:

<MenuItem>

<displayText>ENERGY CONTRIBUTION</displayText>
<ord>fox: |station: |slot: /Energy520Contribution</ord>
</Menultem>

<HMenuItem>

<displayText>KI0SK MODE</displayText>
<ord>fox: |station: |=lot: /Fiosk§20Mode</ord>
< /Menultems>

</navs>
Figure 9 - Typical XML Structure for Pop-out Menu

Configuring the Pop-out Menu

After adding a new Pop-out Menu on the Px page and creating a required XML file which provides the
required structure for the custom menu, double click on the Pop-out Menu to bring up the properties,
as in Figure 10. Change the configPath property which refers to the XML file for the Menu structure. The
path can be changed to refer to the user defined XML file for a custom Menu Structure. Subsequently
the font styles, background colour, foreground colour, hover colour etc. can be changed as per user
requirements.
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PxMavigationMenu

2 px Mavigation Menu
Badkground M biac:

Foreground [] white
HoverBackaround | EEEs
HoverForeground [ =0zb202
borderColor [ #s93939
borderWidth 3.00

configPath file: xml Menu. xml
enabled true

halign Left
layer Menu
layout 30.0,580.0,220.0,610.0

EIEMMME MMM

menuFont bold 14.0pt Arial
menultemHeight 35.00
menultemyiidth 200.00

menuLayout 30.0,580.0,220.0,610.0
menuSeparatorHeight 2.00
menuSeparatorLineColor - #898939
topBarReference

valigr Center

visible true

2 Wb View Binding
ord local: Jmodule: /fenergyVision/madule. palette |bog: |slot: Menus20Widget/Dynamic S 20Menu
degradeBehavior Mone

[EI x|} [ [

0K H Cancel ‘

Figure 10 - Edit properties of a Pop-out Menu

Configuring the Pop-out menu, changing the configPath to the required XML file path and clicking OK
completes the configuration of the Pop-out Menu. Save the Px page, by switching the mode from edit to
view mode. Figure 11 also gives an example of the properties which are changed to suit the ENERGY
VISION Demo station’s Pop-out Menu.

Example screenshot of a custom configured Pop-out Menu

HOME

ENERGY RANKING

CAMPUS

ENERGY CONSUMPTION LIBRARY

ENERGY CONTRIBUTION SPORTS HALL

ENERGY PERFORMANCE TEACHING BLOCK

KIOSK MODE

Figure 11 - Custom configured Pop-out Menu
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5.3 Kiosk Mode

Kiosk mode is a mechanism to display a series of dashboard pages in a continually rotating sequence for
use on a static display in a building reception or lobby area.

Kiosk mode is achieved using the ENERGY VISION Kiosk Mode custom PX panel. This is included in the
ENERGY VISION palette.

mkzs E |

CustomPxIndude

2 Custom Px Indude
true

layer
layout fill
noCfPages f

ord file: “pxHome. px

pagell file: ~paxHome. pax

pagel2 file: “px/Energy Ranking. px
pagel3 file: “px/Energy Contribution. px

pagel4 file: ~px/Energy Consumption Campus Power. px
pagel5 file: ~px/Energy Benchmarking. px

pagels file: “px/Energy Performance Site.px
rotationTimeInSeconds 8

variables

[JEI EIEIEIEIETETE] EIMIY

visible

Figure 12 - Edit Properties of the Kiosk mode CustomPxInclude

The Kiosk mode CustomPxinclude component can be added onto a PX page. The pageOl-page20
properties allow the engineer to configure up to 20 pages to be displayed in a rotating sequence with a
pause determined by the rotationTimelnSeconds property.

Navigating to the px page which contains the Kiosk mode CustomPXInclude component starts the
rotation sequence.

N.B: It is often a good idea to provide a button or link on each of the sequence pages, to take the user to
another page, and therefore exit kiosk mode if desired.

Kiosk Mode Properties

e noOfPages: The number of pages to be shown in the sequence. The sequence always
starts at Page01, and cycles up the pages until the NoOfPages limit has been reached.

e page0l - page20: The ords for each PX file to be shown in sequence.
e rotationTimelnSeconds: The length of time to dwell on each page before showing the next
page.
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5.4 Meter Aggregator

The ENERGY VISION Meter Aggregator Component is a wiresheet component used to group a collection
of meters for a particular zone, building, site etc. This is a core component of the ENERGY VISION system
as it provides valuable data for graphical representation of energy consumption for a range of different
periods using a single meter, or a group of sub meters.

LibraryPowerfAggregator -

Ev Meter Aggregator Componsnt b’

MNumber OFf Input Meters 1

Owerall Total 4453053.00 KW-hr fok}

Current Hour Total 223.00 kW-hr {okl

Current Hour Max 558.00 k\W-hr {ok}

Last Hour Total 234.00 kW-hr {okl

Last Hour Macx £8.00 k\W-hr {ok} Current¥earConsumption ®
Current Day Total 3277.00 kwW-hr fokl Mumeric Writable

Current Diany Mas 69.00 kwW-hr {ok} Ot S05534.00 kW-hr {ckl & 10
L=zt D=y Total 3296.00 kWw-hr {ok} Ini0 S05534.00 kWw-hr {ok Y,
Last Dan Max 69.00 kw-hr {ok} Inle - finull}
Current Week Total 159037.00 kW-hr fok}

Current Week Max &3.00 kw-hr {ck}

Last Week Total 22791.00 kw-hr fok}

Last Wesk Max £9.00 kw-hr {ck}

Current Month Total 12537.00 kwW-hr {ok}

Current Month Mast £9.00 kw-hr {ck}

Last Month Total 5787400 kW-hr {ok}

Last Month Mas £5.00 kwW-hr {ck}

Current Year Total 305534.00 kW-hr {ok}

Current Year Max £5.00 kwW-hr {ck}

Last Year Total 1157613.00 kW-hr fok}

Last Year Max £5.00 kwW-hr {ck}

Figure 13 - Ev Meter Aggregator Component added on a Wiresheet

The component takes a number of Numeric Interval or Numeric COV (Change of Value) histories and
aggregates these into a single component giving an overall Total of all values for all included histories, as

well calculating totals, and max values for each of a range of specific time periods including:

e Overall Total
e Current Hour
e Last Hour

e Current Day

e Last Day
e Current Week
e Last Week

e  Current Month

e Last Month

e Current Year
e Last Year

Features

e “Load Totals” Action: This action loads all the values by querying all available records for

each Meter ord in the widget. This action should be called on adding/deleting meters as the
values need to get updated accordingly. This action can be invoked sparingly to sync the
values. Repeated use of this action will have an inverse effect on performance of the widget
since all available history records are queried during this action.

“Add Meters” Action: Allows the user to add up to a maximum of 50 meters of
instantaneous/accumulative type. On adding the meters each meter needs to be specified a
valid history ord, meter type and roll over value (Optional - in case of accumulative meters).
“Create Summarised Histories” Action: This action calculates the values for hourly, daily,
monthly and yearly for the meter(s) under this component and adds these values as
histories under the 4 points which are added as Name_H, Name_D, Name_M and Name_Y
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(where Name = Component Name). These can then be used in-turn for various analysis

and display.

e “Add Slots” Action: This action allows the user to dynamically create Numeric Writable
components corresponding to the status numeric slots for the widget. Also links the numeric
components to its respective slots.

Adding History Extensions and Alarms to the Meter Aggregators

Individual history extensions and alarms can be added on to Numeric components created
underneath the component if required. The Add Slots action of the Meter Aggregator component
creates child numeric writable object in the wiresheet of the Meter Aggregator component, linked
to the slots of the Aggregator component itself. This allows alarms and histories to be added to
these objects to enable events to be triggered based on consumption levels within a period, and to
enable trend graphing of daily, weekly, monthly, and annual consumption levels.

Meter Aggregator Properties

'F Total Library Power (Ev Meter Aggregator Component)

O () Facets uniits =K\ -hr, precision=4 kW-hr,min=0,0000 k\-hr, mzx=995399999,0000 K\W-hr urits=null » & -

o-s1

O @ Mumber Of Input Meters

o @ ud ‘1661:'360—9624—4372—557:’—:’79679:‘1a:—0ca |

() Histories Vector

0 @5 C—

O @ Occupancy Schedule Ord ‘null | b M b
7| Schedule false {ok}

O @ History Id Format - |
[Total§20Librarys20Power_H |

0O @ Max Weekly Consumption

O @ Max Last Month Consumption
O @ Max Current Month Consumption
O ) Max Last Year Consumption
O @ Max Current Year Consumption
O @ LastUpdate Time

0O = Overal Total

O @ MNextUpdate Time

O = Current Hour Total

& Current Hour Max

= Current Hour Min

= Current Hour Avg

(@ Time Of Current Hour Max
@ Time Of Current Hour Min

= Last Hour Total

= Last Hour Max

= Last Hour Min

& Last Hour Avg

@ Time Of Last Hour Max

(@ Time Of Last Hour Min

= Current Day Total

& Current Day Max

= Current Day Min

& Current Day Avg

00000000 o0o0oooooao

Time Of Currant Nav M;

0 @ Foling Minutes
O @ Random Startup Delay n
O (@ Max Daily Consumption 100,0000 |kW-hr [0,0000 - 999939339,0000]

kv-hr [0,0000 - 999999999,0000]
ki-hr [0,0000 - 989955959, 0000)
kiw-hr [0,0000 - 999999999,0000]
kvi-hr [0,0000 - 599999959,0000]
kiw-hr [0,0000 - 999999999,0000]

‘8147953, 0000 kW-hr {ok}

17.Nov 2015 15:55 GMT

[354,0000 kW-hr {ok}

68,0000 kW-hr {ok}]

[0,00 fok}

[12,75 {ck]

17.Nov 2015 13:30 GMT
17.Nov 2015 13:45 GMT

[331,0000 kW-hr {ok}

[64,0000 kW-hr {ck]

[0,00 {oK}

[12,75 {ck}

17.Hov 2015 12:15 GMT
17.Nov 2015 12:30 GMT

‘2280, 0000 kW-hr {ok]

[69, 0000 kW-hr {ck}

[0,00 {ck}

[2, 48 fck)

17 Wear 9015 1A-30 0T

Figure 14 - Property sheet of Ev Meter Aggregator Component

e Polling Minutes: Determines the frequency with which the properties of the component are
recalculated.

Number Of Input Meters: Shows the number of meter histories which are combined in this particular Aggregator
component.

e Random Start-up Delay: Schedules the component to calculate the totals with a random start
up delay between 10s — Sminutes. This ensures that the station is not overloaded with
processes if hundreds of such aggregator component is used in a single station.
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e  Facets: Units and precision of values can be setup or changed based on type of meters being
aggregated by the component. Eg: kWh, m3 etc.

e Last and Next Update Times: Timestamps indicating last successful loading of totals and the
next scheduled update timestamp.

e Value Properties: Various totals with corresponding max values within the respective time
periods also providing the exact time-stamp of the max consumption.

Using the Meter Aggregator

After adding the Meter Aggregator Component to a folder or wiresheet the user can enter the desired
polling frequency (minutes). This schedules the component to recalculate totals and max values at the
specific frequency. Facets can be edited to user requirements.

Meters can be added to the aggregator using the add meters action, meters can be copied from another
meter aggregator, duplicated, deleted manually, or renamed as required. For each Meter in a Meter
Aggregator component an Ev Meter component is created under the parent aggregator block.

E}F Library 1
' ) EvMeter
. G EvMeter1
Figure 15 - Nav Pane view of Meter Aggregator with 2 meters added under it

Each Ev Meter component must be configured to include that particular Meter’s History into the parent
Meter Aggregator.

EvMeter Properties

= 2 B - 2 o | =
() EvMeter (Ev Meter)
0O & Ord |histc:ry: JEnergyVisionDemo/LibraryFPowerMeter | E? - D’
O (3 Sealing Factor [0.0000000000 - 1,797623134862316E308]
O @ Meter Type [Instantancous [~ |
O & Meter Effect O Additve  [+]

O O Meter Rall Over Value
O (C» Meter History Tolerance 2000.00

Figure 16 - Property sheet of individual meter components under the Ev Meter Aggregator

e  Ord: Must be set the Numeric Interval/COV History for a Meter.

e Scaling Factor: This property can be used to scale the history values if meters have different
logging units. For example: kWh is used as standard for logging, but if a meter has MWh logging
then a scaling factor of 1000 can be used.

e Meter Type: Accumulative/Instantaneous. This determines whether the particular meter
reading is a cumulative reading which continually increments, or an instantaneous value
showing the consumption in the current period since the last reading.

e Meter Effect: Additive/Subtractive. This determines whether the meter increments over time,
or decrements.

e Meter Roll Over Value: Meter Roll Over Value - Widget handles roll overs, provided correct roll
over values for each meter is added. Default is 0.00 and if unchanged, would lead to loss of
minor meter values.

Ex: If two histories are recorded as 980kWh and 55kWh for a meter. Meter roll over value
should be suitably entered as 999kWh. If this value is entered incorrectly as 99kWh or
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9999kWh or unchanged at 0.00, the higher recorded value is assumed to be the roll-over value
and the record value is taken as 0.00 for any calculations.

O @ ud [L661£360-9624-4372-257£-£79679daz0ca |

B ) Histories Vector
O H |histnry:.-"EnergyVisinnDemn.fIntal$20Library$20iner H | - ’
O O H_STATUS [{ok} | Fault cause : |
oD |histnry:,.-‘Ener‘gyVisinnDemn,.-‘Tntal$20Library$ZDiner D | - }
O & D_STATUS |{nk} | Fault cause : |
O & Dis |histnry:IEneDgyVisinnDemD.a‘Tntal$20Library$ZDanar DiS | - ’

O ) DiS_STATUS |{nk} | Fault cause : |

O & Dos |histnry:,-‘EneDgyVisinnDemn..-‘Tntal$20Library$ZDanar DoS | e ’

O ) DoS_STATUS |{nk} | Fault cause : |

oM |histnry:fEneDgyVisinnDemD.f'Tntal$20Library$ZOiner M | - }
O & M_STATUS |{nk} | Fault cause : |
O & Mis |histnry:,"EnergyVisinnDemnantal$2ULibrary$ZUiner Mi§ | - }
O & Mis_STATUS [{ok} | Fault cause : |
O & Mas |histnry:,"EnergyVisinnDemnantal$2ULibrary$ZUiner MnoS | - }
O @ MoS_STATUS  [[ok} | Feult cauae : |
ooy |histnry:.-"EnergyVisinnDemn.fIntal$20Library$20iner ¥ | - ’
O O Y_STATUS [{ok} | Fault cause : |
O & Yis |histnry:,.-‘Ener‘gyVisinnDemn,.-‘Tntal$20Library$ZDiner ¥i5 | - }
O & YiS_STATUS |{nk} | Fault cause : |
O ¢ Yos |histnry:,.-‘Ener‘gyVisinnDemn,.-‘Tntal$20Library$ZDiner ¥o5 | - }
0O & YoS_STATUS |{nk} | Fault cause : |
0 © s FR—
O & Occupancy Schedule Ord |null | - ’
|| schedule false {ok}
|%parent.name% | o -

O @ History Id Format

[Totals20Library20Power H |

Figure 17 - Property sheet of the histories created under the Ev Meter Aggregator
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5.5 Ranking Component and Ranking Graph

As the name suggests Ranking Component ranks a group of values in either descending or ascending
order and presents these values on a Bar Graph. Ranking component has 20 status numeric properties,
into which values that need to be ranked can be linked on the wiresheet or manually set values from the
property sheet. Ranking Component can be directly added from the ENERGY VISION palette onto a
station’s folder or wiresheet, Refer Figure 19. Figure 18 shows the property sheet of a Ranking
Component, each component can sort up to 20 values. Ranking Component by default ranks the values
in Descending order, this can be changed in graphics view to rank the values in ascending order.

= & @ | =
i TeachingBlockMeterRanking (Ev Ranking Component)

O =1Inl [24477866.00 [ok} | =
O =1In2 [24477703.00 [ok} | =
O =1In3 [24479072.00 [ok} | =
O =In4 [4479133.00 [ok} | ¥
O =I5  [4478180.00 [ok} | ¥
O=In6 [4481541.00 [ok} | #
O=1I7 [4476752.00 {ok} | #
O =18 [4477714.00 {ok} | #
O =1In% [24479909.00 [ok} | =
O = In10 [2478323.00 [ok} | =
O =1IDnll |- [null} | =
O =2 |- [null} | ¥
O =3 |- [null} | ¥
O =4 |- [null} | %
O =115 |- [null} | #
O =1 |- [null} | =
O =117 |- [null} | =
O =118 |- [null} | =
O =119 |- [null} | =
O =120 |- [null} | ¥

Figure 18 - Property sheet of a Ranking Component

A Ranking Graph can be added on the Px page by dragging the required Ranking Component from the
nav pane of the station. Figure 20 shows the default Workbench View that has to be selected by default
to display the Ranking Graph.
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#T&aﬂhingﬂhck“eterﬂanldng 0 L
Ev Ranking Component
[In1 4477865.00 fok}
[In2 447770300 Lok}
[In3 447307200 {ok}
[In4 4473133.00 {ck}
= |1 4478180.00 fok}
—_— it 448154100 {ok}
{17 447575200 {ok
E———————— i 4477714.00 fokl
=5 4479309.00 {ok
=————TnlD 447832300 Lok Y
Inid - Tnulll
IniS - Tnulll
Inis - fnulll
Ini7 - Tl
Inig ~ Tl
Ini3 - TrullY
In2D ~ ol

Figure 19 - Adding the Ranking Component on the wiresheet

| station: |slot: [Energy$20RankingTeachingBlockMeterRanking

<"» Bound Label

<> Incude Px File
<’» From Palette

< Workbench View
> Properties

<> Actions
Property Sheet
Wire Sheet
Category Sheet

Slot Sheet
Link Sheet

Figure 20 - Adding the Ranking graph on a Px page

Once the Ranking Component has been added on the Px page and size of the ranking graph can be
suitably changed to user requirements. The properties of the ranking graph can be changed according to
user requirements. Figure 20 shows an example screenshot of the edit properties of a Ranking graph
while in edit mode of the Px page.

Properties of Ranking Graph
e costConverter: This works with the ENERGY VISION Cost Manager and selecting the
appropriate unit will convert the consumptions to approx. costing. By default graph displays
consumption.
e displayMode: This property specifies the quantity to be picked up from the Meter Aggregator
component. By default the Overall Total is ranked from all the Meter Aggregator components.
This can be changed to Current Hour Total, Current Week Total etc.
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EvRankingView

% Ev Ranking View
Teaching

Valuelabeld2 Teaching
Valuelabeld3 |Teaching
Valuelabeld4 |Teaching
Valuelabelds |Teaching
Valuelabeldé Teaching
Valuelabeld? Teaching
Valuelabeldd Teaching
Valuelabeld? Teaching
Valuelabelld Teaching
Valuelabel11

Valuelabel12

Valuelabel13

Valuelabel14

ValueLabel 15

ValueLabel 16

Valuelabel17

ValueLabel18

Valuelabel19

Valuelabel20

Valuelnit kWh
automaticLeger true
automaticScalin true

| |automaticScalil 2000 . 0000
background [ (default)
chartTitle Teaching Block Power Usage Ranking
chartTitleAlign |Right

colorScheme  |Custom

[V R e B = VIR0 IS R N R

=
L]

costConverter Mone

enabled true

filo1 B (gradient)
filoz2 Bl (oradient)
filo3 [ (aradient)
filoa [ (aradient)
fillos B (oradient)
filloa Il (oradient)
fillo7 [ (gradient)
o = . L

1 K A K

Figure 21 - Edit properties of Ranking View Graph -1
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)

Properties
EvRankingView | [ﬂ ﬂ S‘L
fillo7 ] (gradient) ==
filloa I (gradient) =]
fillog [ (gradient) =]
fill10 M (gradient) =]
fill11 Bl (gradient) =]
fil1z Il (oradient) =]
fil13 [ (gradient) =]
fill14 [ (aradient) =]
fill15 B (gradient) =]
fill16 Il (oradient) =]
fill17 [ (gradient) =]
fill13 I (gradient) =]
fill1g [ (gradient) =]
fillza [ (gradient) =]
foreground [ white =]
graphBackarou[_] (default) =]
gridLineColor ] [=]
layer =]
layout 280.0,380.0,1030,0,305.0 [e]
legendTextl |This Month
loadDelayDivisg 10

loadDelayInMs 75

maxValue 4495000.0000

minvalue 4489000.0000

popUpColor [ black =]
popUpFont  bold 11.0pt Tahoma [eo:]
popUpFontCale ] white =]
rankingQrder | true =]
reportVisible | true =]
showGridLines | falze =]
chowlegend | true =]
textFont bold 11.0pt Tahoma [e]
visible true =]
xAxisText

yAxisText

kWh

2 wh View Binding

ord

station: |slot: Energy$20R.anking/TeachingBlockMeterRanking

deagradeBehavi Mone

[J[E]

Cancel

Figure 22 - Edit properties of Ranking View Graph - 2

User Interaction

Hovering over each bar on the graph gives exact value as a pop-up tooltip. Clicking the mouse on the
blocks of colour in the legend toggles hide and show values within the graph and remaining values are
reordered and the graph is redrawn to new scale.
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Example Screenshots of Ranking graphs

Teaching Block Power Usage Ranking

4494473.0 kWh
Teaching - Meter 6

1 2 3 H 7 9 10

Teaching - Meter 1 Teaching - Meter 2 B Teaching - Meter 3 B Teaching - Meter 4 Teaching - Meter 5
Teaching - Meter 6 B Teaching - Meter 7 I Teaching - Meter 8 B Teaching - Meter 9 I Teaching - Meter 10

Figure 23 - Example screenshot of a single Ranking Graph

Campus Buildings' Cost Approximation Ranking

631076.31656
Library

Sports Hall B Teaching Block

Teaching Block Power Usage Ranking

44594000
4493000
4452000
4491000
4490000

SRR 1 2 3 5 7 ] 10

Teaching - Meter 1 Teaching - Meter 2 B Teaching - Meter 3 B Teaching - Meter 4 Teaching - Meter 5

Teaching - Meter 6 B Teaching - Meter 7 I Teaching - Meter 8 B Teaching - Meter 9 I Teaching - Meter 10

Figure 24 - Example Screenshot of Ranking graphs used to represent approx. costing and power usage
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5.6 Benchmarking Chart

The Benchmarking charting component creates a Bar Graph which compares the daily values for either a
weekly or monthly period, overlaying three different sets of bars, in three different colours representing
daily values retrieved from within a standard Niagara AX numeric history. For a weekly period the three
sets of bars represent daily totals for the current week, last week, and the same week last year.

For a monthly period the three sets of bars represent daily totals for the current month, last month, and
this month last year.

In the case of a monthly benchmarking graph, the weekdays are aligned between this month, last
month, and the same month last year, such that each of the 3 bars grouped together represent the
same day of the week, this ensures that unfair comparisons between business and non-business days
are never made (avoiding comparison of Sunday daily total with Monday for example). The number of
values shown in a monthly benchmarking graph is always equal to the number of days in the current
month. However the week-day alighment between the current and previous months means that the
same day last month is actually the same weekday on or before the corresponding day in that previous
month. Ex: The 12" of April 2013 (a Friday) would be grouped with the 8™ of March 2013 (the nearest
Friday before the 12" of March), and the 9" of March 2012 (the nearest Friday before the 12" of March
2012).

Features
The Benchmarking Chart consists of three elements:

1. Numeric Interval Histories — The histories from any required meter aggregator - Daily (xx_D)
History and the Hourly (xx_H) can be used or these can be created from any numeric interval
history extension on a Numeric object such as a meter kWh reading logging at 24hr intervals.

2. BenchmarkingComponent created in the Station:

a. Drag a Benchmarking Component from the ENERGY VISION palette onto a folder or
wiresheet.

b. View the property sheet of the Benchmarking Component to set its history Ord
property to the appropriate Numeric Interval History Ord.
(The Load Delay In Ms, and Load Delay Divisor properties are used to configure the
rate at which the bars of the graph rise from the X-Axis at the moment of page
loading.)

3. ChartingComponentView on the BenchmarkingComponent created on a PX file:

a. Create a Benchmarking ChartingComponentView by dragging a
BenchmarkingComponent onto a Px file while the Px file is open in the editor mode.

b. In the Make Widget Dialogue box click the Workbench View radio button, and select a
ChartingComponetView.

c. Set the appropriate properties E.g. Charting Range:Weekly/Monthly, colorScheme, Y-
Axis label, WeekFormatinDisplay: SundayToSaturday etc. and click Save to create the
ChartingComponentView for the benchmarking bar graph.

User Interaction

Hovering over each bar on the graph gives exact value as a pop-up tooltip along with the date. Each of
these bars is a clickable element of the graph and on clicking a pop-up graph is brought up, displaying
the line chart for hourly histories for that day. Clicking on the legend blocks of the legend bar, toggles
the values to hide and show within the graph. The Report Icon ‘R’ when clicked on brings up a report in
a table format which can be exported. The toggled values are hidden in the report similar to the graph.

Charting Component Properties
= o E = @) | =

) Campus Power Benchmarking (Charting Component)

O () History Ord |histcry:,-'Energy'«'isicn:)emc.fC‘ampusl’:‘cwer}‘;ggregatcr 1] | & - b

O (& ReportHistory Ord |histcry:,-'Energy'«'isicn:)emc.fC‘ampusl’:‘cwer}‘;ggregatcr H | E} - b

Figure 25 - Property sheet of a ChartingComponent

Charting Component View Properties
e chartingRange: Determines whether the chart shows a weekly or monthly chart.
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colorScheme: Determines whether the pie segments are coloured automatically using one of

the pre-set colour schemes, or whether custom colours can be specified for each segment.

costConverter: Determines whether chart shows a utility cost or raw consumption data.

weekFormatinDisplay: Determines whether a weekly chart starts on a Sunday, or Monday.

ChartingComponentView [ﬂ %l 8 1
2 Charting Component View

automaticLegendText true =1
automaticScaling true =1
automaticsScalingDiffvalue  [30.00

background 2] (default) =1
chartTite
|hartngrange  [CN® =
colorScheme Custom =1
costConverter Mone E
enabled true =1
fill1 B (oradient) =1
fillz [ (gradient) =1
fill3 B {oradient) =1
foreground [ ] white =1
graphBackaground =] (default) =1
gridLineColor 1 [===]
layer Column_1 =1
layout 270.0,90.0,1053.0,190.0 [:--]
legendTextl May, 2013

legendText2 April, 2013

legendText3 May, 2012

maxValue 1026.00

minValue 1.00

popllpColor [ ] white =1
popUpFont (default) [--]
popUpFontColor Ml bl=ck =1
popUpStroke Ml bl=ck =1
showGridLines false =1
showlLegend true =1
textFont (default) ==l
visible true =1
weekFormatInDisplay Sunday To Saturday =1
whAxisText

yaAxisText kEWh

2 wh View Binding x
ord station: |slot: fEnergys20Benchmarking /CampusS$20Power $20Benchmarl [---]
degradeBehavior Mone =1

Figure 26 - Edit properties of Charting Component View

Figure 26 shows an example screenshot of a weekly benchmarking graph where a single bar
representing the first day in the current period (shown in blue) is grouped closely with the first day in
the previous period (shown in yellow), and the first day in the same period last year (shown in green).
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Campus Power Usage Benchmarking

3182.0 kwh
02-0Oct-13

TUE WED THU FRI SAT

This Week PLast Week Same Week Last Year

Figure 27 - Example Screenshot of a Weekly Benchmarking graph
5.7 Contribution Pie Charts

The ENERGY VISION contribution Pie Charts can be used to visualise the proportion of consumption that
a particular building/floor/area contributes to the total consumption.

Pie charts can be used to show the contribution of different areas for a particular resource.
Ex: Proportion of water used by each building, or proportion of power consumed by each floor in an
office block etc.

Contribution charts can be represented as either a traditional circular pie chart, or as a doughnut chart
(ring shaped), with the option of displaying a legend below the chart.

Figure 28 - Example Doughnut chart

User Interaction

Clicking the mouse on the blocks of colour in the legend either hide or show the segments relating to
that segment on the chart.

Each segment of the pie chart has a tooltip which indicates the name of the segment, the value which
the segment represents, and the percentage each segment contributes to the total. The tool tip is
displayed when the mouse hovers over a segment. The border colour of the segment indicates which
segment the tool tip refers to.
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Figure 29 - Hover over tooltip on Doughnut or Pie Chart

Clicking the mouse pointer over a particular segment pops that segment out from the circle, or pops the

segment back in again.

Holding down the mouse button and dragging the mouse spins the chart around in rotation.

Properties of a Pie Chart

PieChart

i
e

2 Pie Chart
false

colorScheme

enabled

layer
layout

initialDelayMs
innerRadiusFac 0. 30

MNature

costConversior None
debugText

false
true
100

170.0,10.0,400.0,490.0

legendBackGro(2] #4d000000
legendstroke [ lightGrey
legendVisible
noOfBindings | Mumber OF Bindngs
noOfLegendcol 4

outerRadiusFa¢0 . 80

true

popOutDist 15.400
popUpColor [l black
popUpFont | (default)
popUpFontCole[ ] #f7F7F7
sweepClockWis true
sweepStartAng 0. 00
textCalor [ white
textFont (default)
valuen1 null
valuen2 null
valued3 null
valuel4 null
valuels null
valuels null
visible true

HMMUWEY EHMHWME

MEHHHEHENY WHWEL

Figure 30 - Edit properties of a Pie Chart

The key properties used to configure the look and feel of the contribution charts are as follows:

e noOfBindings: Change the number of bindings as per the number of segments desired. Once

the noOfBindings property has been changed, click the refresh button to display the bindings

which will automatically be created.
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MNumber Of Bindngs [=]
noOfLegendcal 4

outerRadil jEg =

—— &jxl

popUpCole |2} No Of Bindings  (Number Of Bindngs) =]
poppFon | O (O NoOfBindings [¢  |[0-1§] [=]
popUpFon E'
popUpStre [ ol | Cancel | =
sweepCloc =]

Figure 31 - Changing the No. of Bindings property

(U, A ]
valuen1 station: |slot: HomeBuilding$20 1/Library $20Gas$20Cansumption [=]
valuen2 station: |slot: Home Building£20 1/Sports$20Hall $20Gas $ 20Consumption [=]
value3 station: |slot: Home Building$20 1/ Teachings 20Gas$20Cansumption [e=e]
visible true =]
% pie Chart Value Binding X
ord station: |slot: Home Building$20 1,/Library $20Gas$20Consumption =]
degradeBehavi Mone =]
hyperlink null [=]
SUMMary YedisplayMame?typeDisplayMame e = %. % [
popupEnabled |true ]
color B (oradient) ]
ValueLabel

boundToValue |1

2 Ppie Chart Value Binding X
ord station: |slot:Home Building£20 1/Sports$20Hall $20Gas S 20Consumption B
degradeBehavi Mone =]
hyperlink null [=]
summary %edisplayMame?typeDisplayMame %t = %. % [-=]
popupEnabled |trus =1
color M (oradient) ]
ValueLabel

boundToValue |2

2 Ppie Chart Value Binding X
ord station: |slot: Home, Building$20 1/ Teaching$ 20Gas$20Cansumption B
degradeBehavi Mone =]
hyperlink null [=]
SUMMary %displayMame?typeDisplayMame®t = %%, % [-=]
popupEnabled |trus =1
color 1 {gradient) =1
ValueLabel

boundToValue |3

The name used in the tool tip, and legend can be automatically chosen based on the type of
input which the value binding is bound to. For control points the control points name will be
chosen, for properties the name of the property will be chosen. Alternatively the Valuelabel
property in the Pie Chart Value Binding can be configured to override the automatic name

selection.

e legendVisible: Determines whether a legend is displayed beneath the chart.
e colorScheme: Determines whether the pie segments are coloured automatically using one of
the preset colour schemes, or whether custom colours can be specified for each segment.

Figure 32 - Editing properties on Value bindings

=

initialDelayMs | 100
innarR adineFar - 20

e initialDelayMs:
opened. This feature gives a visually appealing effect by staggering the loading of different pie

Figure 33 - Changing colour schemes

charts on a single page.
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e startAngle: Determines the angle on the circle to start the loading of segments when the page
is opened.

e noOfLegendColumns: The number of legend columns (1 — 4 ), the number of rows will be
calculated automatically.

o sweepClockwise: Load animation can be clockwise or in anti-clock wise.

e costConversion: Converts the displayed values using the cost per unit taken from the energy
vision cost manager.

5.8 Consumption Dials/Gauges

The ENERGY VISION palette includes a number of dials and gauges used to show current consumption
values for single meters, areas, buildings etc. The different dials are styled to suit a variety of
applications.

Each type of dials have specific properties, however the key properties for all dials are detailed below.
Key Properties

e Min Value: minimum value in the range

e Max Value: maximum value in the range

e Input Value: bound to a point by default

e Medium per cent: input values greater than this % of the range between min and max values
are considered as medium range values. This medium range is shown as a yellow segment in
the gauge

e High per cent: input values greater than this % of the range between min and max values are
considered as High range values. This high range is shown as a red segment in the gauge.

e advancedMenu: This properties determines whether advanced properties relating to start and
stop angles of dials are shown or hidden from the properties sheet.

e Rounding: This is a Boolean property which by default is set to FALSE. When in False, the value
bound to the widget will be rounded to the nearest whole number value without any precision.
If the widget needs to display float values then this property should be set to TRUE and number
of precision digits can be set/changed using the “Rounding Decision” property

e Rounding Precision: This integer property will be enabled to be edited by the user when the
Rounding property is set to TRUE. The Rounding Precision is by default set to 2 and can be
changed according to user requirements.

1.1.1. Bar Gauge

The bar gauge is used to show a horizontal bar similar to a progress bar. This can be useful for
showing a level of consumption for one particular period. E.g: CO2 consumption for last week.

100.0

Figure 34 - Screenshot of an example Bar Gauge
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Bar Gauge Properties

[me]
—

BarGauge tﬂ % 1

2 Bar Gauge
baseFilColor [

basestrokeColed[] {(default)
costConversior Mone
defaultFillColor [ {aradient)
defaultStrokeC [ ] (default)
enabled true
fontColor [ white
fontSizeFactor 0.25
highFillColor M {aradient)
highPercent  |70.00
highStrokeCola [ ] {default)
layer

layout 190.0,710.0,620.0,60.0
mediumFillColor[] {gradient)
mediumPercent50. 00
mediumStrokeC[ ] {default)
rectHeightPerci0. 40
rectSpace 2.00
rectWidth 5.00
textFont (default)
value T6.56
valueMax 100.00
wvalueMin 0.00
valuePositionFz 0. 25

visible true [=]

Figure 35 - Edit properties

[ HEWME [ HEMEMEE

[E]

1.1.2. Compass

The compass dial is used to show a compass bearing/direction and is useful for displaying wind
direction when using a weather station or weather service to obtain the current prevailing wind
direction.

Figure 36 - Example screenshot of a Needle Compass
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Compass Properties

Compass %l 81
2 Compass

1 st O I (gradient) =]
bezelshadero |[] {default) =]
directionText | true =]
directions Direction =]
enabled true =]
layer Rd|
layout 20.0,650.0,140.0,130.0 El
needleFil [ white =]
needleGeom | M20.837,-10.302 C17.274,-18.542 9.13,-24.38 -0.399,-24.49210.0,0.0 c-8.455,-0 El
needleRadiusFi 0. 85

scaleTextFill ] white ]
scaleTextFont | (default) =
scaleTextRadiu0. 96
scaleTextvisible trus =]
sweepArcAngle 360
sweepClodwisi true =]
sweepStartAng 270
tickMajorDivisio 10
ticksVisible true =]
unitRadiusPosit 0. 30
unitText
value 45,00
valueMax 360.00
valueMin 0.00
valueRadiusPo: 1. 50
visible true =]

Figure 37 - Edit properties of a Compass

Deviation Needle Dial

The Deviation Needle Dial is used to represent the size of deviation away from a desired set

point.

Figure 38 - Example Screenshot of a Deviation Needle Dial
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Deviation Needle Dial Properties

25
B
=
[mls]

DeviationMeedleDial

2 Deviation Needle Dial
advancedMenulEl=3]
costConversior None
dialColor I areen
dialStroke Ml black
enabled true

innerRadiusFac0.52

layer

layout 40.0,300.0,320.0,320.0
needleFil [ white
needleRadiusFz 0. 65
outerRadiusFac0 . 60
=zegColl Il (oradient)
=zegCol2 [ (aradient)
=egCol3 [ (aradient)
seqCol4 I (aradient)
=zegCol5 B (aradient)
zegCols [ (aradient)
segCol7 [ (aradient)
=zegCold Il (oradient)
segmentCount 8.00
sweepClockWis true
sweepEndAngle45.00
sweepStartAng135.00
tickFontSizeFac0.11
tickMajorDivisio 10
tickTextColor | white
tickTextFont | (default)
tickTextRadiusf1.17
tickTextVisible |true

unitText Tnits
unitTextColor | white
unitTextXPosith 0. 00
unitTextYPosith 0. 55

value station: |slot: MumericWritable
valueMax 100.00
valueMin -100.00
valueTextColor[__| white
valueTextvisibl true
valueTextXPosi 0. 00
valueTextYPosi0. 35

visible true

[ WUUUEEME [EY UEMEE

[ W FH [ ¢ EHY

Figure 39 - Edit properties of a Needle Dial
e unitText: the text label to display the units of measurement

LED Dial

The LED Dial is used to represent a current analog value such as total Power consumed this week
(kwh). The current value is displayed graphically as a ring of LEDs as well as a textual value label
with the units shown beneath. Above textual value a text label can be used to give an
explanation of what analogue input this dial represents.

Figure 40 - Example screenshot of a LED Dial
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LED Dial Properties

e unitVisible: determines whether the units are shown

Needle Gauge

LedDial

g
i
-

2 |edDial
ﬁﬂﬂﬂme
baseCalor M (oradient)
bezelColor [ (aradient)
bezelFactor |0.98
costConversior None
enabled true
fontColar [ white
innerRadiusFac0.70
layer
layout 420.0,230.0,380.0,300.0
ledBaseColor [0 #30424242
ledBasestroke [ (default)
ledDefaultColor ] (gradient)
ledDefaultstrok[ ] (default)
ledHiBandColor [l (oradient)
ledHiBandStrok [ ] (default)
ledMediumBanc[_] (aradient)
ledMediumBanc[ -] (default)
outerRadiusFa¢0. 90
scaleHighPerce 75.00
scaleMedPercel 50. 00
segmentCount |50.00
sweepClockWis true
sweepEndAngle45.00
sweepStartAng135.00
textl WEEKLY TOTAL
text1FontSizeF 0. 15
textiRadiusPos-0. 35
text1Visible | true
text2 Lighting
text2FontSizeR 0. 135
text2RadiusPos-0.15
text2visible | true
textFont (default)
unitFontSizeFai 0. 12
unitRadiusPosit0.55

0 1 | e € R R Y

Kl

ElL]

Figure 41 - Edit properties tab for LED Dial

textl: the first line of text label to be shown in the centre of the dial
text2: the second line of text label to be shown in the centre of the dial
unitText: the text label to display the units of measurement

The Needle gauge is used to represent a current analogue value such as current power, gas,
water consumption etc. The palette contains needle gauges in 4 commonly used colours for
representing utility consumption.
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Figure 42 - Example screenshots of Needle Gauges with varying templates

Needle Gauge Properties
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(23]
bt
Ly
oo

MeedleGauge

2 Needle Gauge
Eﬁﬂﬁﬂme
costConversior Mone
dialColor =1 (gradient)
dialStroke [ (default)
enabled true

innerRadiusFac0.52

layer

layout 30.0,50.0,300.0,330.0
needleFil [ white
needleRadiusF{ 0. &5

outerRadiusFa0 . 60
segmentCount|1.00

sweepClodkWis true
sweepEndAngl¢d5. 00
sweepStartAng135.00
tickFontSizeFad0.11

tickMajorDivisio 10

tickTextColor [ white

tickTextFont | (default)
tickTextRadiusf1.17

tickTextVisible |true

unitText kW

unitTextColor [ white
unitText¥Positii0. 00

unitTextYPositii0 . 55

value station: |slot: MumericWritable
valueMax 100.00

valueMin 0.00
valueTextColor [ white
valueTextVisibh true
valueTextPosi0.00
valueTextYPosi0. 35

visible true =]

N K1 Y R [ [MEIM [MEMEE

[

Figure 43 - Edit properties of a Needle Gauge

o sweepClockWise: determines whether the lowest value needle position is at the bottom left or
bottom right of the gauge.

Segments Dial

The Segments Dial provides an alternative representation of an analogue dial which includes
optional icons for power and temperature. The colour of these icons changes in accordance
with the colour band that the current value falls within.

Figure 44 - Example screenshots of Segments Dials displaying values for Temperature and Power
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Segments Dial Properties

oo

SegmentsDial [ﬂ %l

2 Segments Dial
100.00

MinValue 0.00
baseColor Brush Pack
bezelColor Brush Pack
bezelThickness|5.00
baSegmentCololl (aradient)
baSegmentStre[[] #4d000000
dodkwise true
costConversior Mone

enabled true

endAngle 45.00

innerCirde 1Col Brush Pack
innerCirde2Col Brush Pack
innerRing05dai 0. 20

inmerRing 15dai 0.22

layer

layout 410.0,210.0,310,0,350.0
logoGeom M0.0,0.0L7.639,0.0 2.492,-9.113 7.639,-9.113 -5.999,-23.15 0.521,-12.15 € El
logoPositioning(113. 00
logoRadiusPosi0.53
logoSizeFactor (10. 00
meterType Power
noQSegments |18.00
segmentColor [l (gradient)
segmentDefaul [l (oradient)
segmentDefaul (] (default)
segmentGradie [ ] (default)
segmentHiCololll (aradient)
segmentHiStrob[ ] (default)
segmentHighPe 75. 00
segmentMedCe[] (gradient)
segmentMedPe 50.00
segmentMedSh[ ] (default)
segmentStroke [ ] (default)
startAngle 135.00
textFont (default)

B K R T R

HIK

B HE [ MHEHWEE [

Figure 45 - Edit properties of Segments Dial

e meterType: this determines whether an icon is displayed at the bottom of the gauge to
represent the type of utility being measured second line of text label to be shown in the centre
of the dial

e unitText: the text label to display the units of measurement

e unitVisible: determines whether the units are shown

5.9 Line Chart and Comparison Line Chart on Histories

Line charts are custom graphic views on Niagara Histories. The line chart view resembles the standard
Niagara history line chart view with similar properties of x-axis time, y-axis facet and value display etc.
But the EV Chart view gives the user a rich look and feel experience in viewing the line chart on a
history. The values are plotted as a circle fills, slightly larger than the line itself for a small number of
values. The hover feature pops up a text box with the value and timestamp for that particular history
value. Similar to the Niagara history chart view, the drop down list allows the user to view different time
ranges on the line chart. The line chart view also supports the zoom feature, where the user can click
and drag on the graph to select and zoom into a particular section of the graph. And using the 4 arrows
the graph can be navigated — up, down, left or right in this zoomed state.

The Line charts can be added on to a Px page as a widget by dragging a history from the pane and

choosing Ev Chart View in the make widget dialog box. On adding this as a widget on the px page the
display colour of the line chart can be changed to User requirement.

EN27Z-1012GE51 R0O816 36



Total Library Power H

Yesterday _|~]

=13 4:49 AM GMT  30-Oct-13 3:37 AM GMT 30 =13 2:24 PM GMT - 30-Oct-13 11:59 PM GM

W Total Library Power_H

Figure 46 — Line Chart View on a History

Comparison Line Chart on a history is particularly useful on the hourly histories created by the meter
aggregators for a set of meters. This line chart can be used to benchmark or compare a particular day’s
energy consumption against a target day’s energy consumption.

This comparison line chart by default compares today’s history values with yesterday’s values as target
values. The comparison time range is 24 hours.

On loading of the comparison chart, the user can pick and choose the dates for monitored and target

values. This gives the flexibility to the user to set a particular day of ideal consumption as a default
target date and start comparing other days around this date.

i 2 & la

Total Library Power_H
Monitored EEl-Sep-2013]H B Target 28-5ep-2013]H4 B

Target Monitored

Figure 47 — Comparison Line chart view on history
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5.10 Degree Day Component & Graphic Views

Degree day component within the Energy Vision calculates the Heating Degree Days (HDD) and Cooling
Degree Days (Cooling Degree Days). This Degree Day component has three user actions to calculate the
degree days and estimate the energy consumption of a particular building using the heat loss rate input
by the user.

The degree day component by default has two graphic views on it — Chart View and Comparison view.
The chart view compares the daily totals of the model cumulative energy against the actual cumulative
energy consumed for that building. This chart view displays values only for the current month. Whereas
the Comparison View contains the line charts for both model cumulative energy and Actual consumed
energy along with the Performance straight lines for model and actual energies. The comparison view is
cumulative curve plot for the entire year and hovering over any part of the graph will give a pop-up
displaying the relevant values and times at that point.

On adding the Degree days component within the station the graphic views will be null since the values
required by the graphs are not calculated yet. To get the component working, firstly the required
properties of the component should be changed from the “Property Sheet” and the necessary actions
need to be invoked. The next section gives a more detailed explanation about the actions available on
the component. In the Property sheet the following properties can be set as per requirement:

e  OAT history ORD: This should be set to reference the history ord of Outside Air temperature if
available. This is required when invoking the action “Calculate Estimated Energy From
History”.

e Hourly Energy, Daily Energy and Monthly Energy History Ords: These history ords should be
set to reference the history ords from a required EV Meter aggregator and this is mandatory
because these histories will be aggregated, sorted and filtered for a set of meters or a single
meter. All these properties should be set to the correct history ords for the graphic views to
display proper graphs and charts.

e Cumulative Energy history Ord: This property should be changed/set to the history of the
Actual Cumulative history. The point holding this history will be created under the same
component once the “Calculate Model Energy” is invoked and executed.

o Degree Days Csv File Ord: This property should hold the file Ord to the CSV file which contains
the date and degree day values.

e Estimated Heating and Cooling Energy ORDs: These ORD properties should reference to the
required Estimated Heating and Cooling energy history ORDs which will be displayed in the
graphic views.

The degree days are calculated using the methods described in the document TM41:2006 Degree-days:
Theory and application, CIBSE. The two methods adopted from this document, which are available for
calculating HDD and CDD are Mean Degree-hours equations and MET equations. The Mean Degree-
hours method is the most accurate method and can be used when the Outside Air Temperature values
are available for hourly intervals or less (every 15 min or 30 min). The MET Equations method gives the
HDD and CDD as published by the MET offices, UK.

Using any of these two methods the HDD and CDD can be computed by one of the three actions:

1. Calculate Model Energy: This action takes a CSV file, time of the first model Outside Air
Temperature value and the interval of temperature values as inputs. Reference to the CSV file
must be made by setting the ORD of the CSV file in property “Model Hourly Oat Csv File Ord”.
This CSV file must contain the modelled Outside Air Temperatures for the entire year, and
these temperatures must be values spaced at regular/equal intervals of time. The time of the
first value in the CSV file and the interval for the modelled temperatures can be set in the pop-
up dialog box which appears when the action call is made. On providing the appropriate inputs
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to this action, history points are created under this component for model OAT, model HDD, and
model CDD along with the model daily and monthly energies. All the calculated values are
stored as history records under the respective points.

2. Calculate Estimated Energy From Csv: This user action calculates the estimated energy using
the Degree Days CSV file. The reference to this file is held in the property “Degree Days Csv File
Ord”. The CSV file must contain the values in each of the row as Date (as YYYY-MM-DD), HDD
(Positive Float value), CDD (Positive Float value). The estimated energy is then calculated using
the Heat loss rate constant and the total degree day for that particular day. Similar to the
previous action a history point is created under this component with the name as
ComponentName+”EstimatedCsvDegreeDayEnergy” and the values are stored as history
records under this point.

3. Calculate Estimated Energy From History: Similar to the above user action, this action also
calculates the estimated energy for a particular building using the heat loss rate and the Total
degree day. But in this case the Heating and Cooling degree days are calculated using the
Outside Air Temperature history. The Outside Air Temperature history ORD must be specified
in the property “O A T History Ord”. Once this action has completed its execution, the historical
degree days are stored as history records under the Historical heating, cooling and total degree
days. These can be viewed or compared with the estimated energy which is also stored as
history records under the  history point named as Component Name+
“EstimatedHistDegreeDayEnergy”.

SitePerformance (Ev Degree Days
© € g vs) Views 3

O (@ O AT History Ord
© ! D coicute Model Eneray

O & Hourly Energy History Ord Mew N Calculate Estimated Energy From Cav

O (2 Daily Energy History Ord — Calculate Estimated Energy From History
st Cut

Figure 48 — Available User actions on Degree Days Component

. o @ & |
{0} Ev Degree Days (Ev Degree Days) =
O ) O AT History Ord [auiL | & - P

O & Hourly Energy History Ord |nu11 | E? v b

O & Daily Eneray History Ord |nu11 | E? v b

O & Monthly Energy History Ord |nu11 | - b

O & Cumulative Energy History Ord |nu11 | & - b

O 2 Degree Days Csv File Ord |nu11 | T b

O () Estimated Heating Energy History Ord  [null | & - b

O (& Estimated Cooling Energy History Ord |nu11 | E? M b

O (O Estimated Csv Energy History Name [EstimatedCavDegreeDayEnergy | T
O (& Estimated Hist Energy History Name [EstimatedHistDegreeDayEneray |

O ¢ Model Hourly Oat Csv File Ord |nu11 | - b

O 2 Model Heating Energy History Ord |nu11 | E? - b

O (@ Model Cooling Energy History Ord [oui1 | &~ P

O () Estimated Energy Facets units =kw-hr, predision=2 kW-hr, min=-nf kW-hr,max=+nfkw-hr » ¥o -

O (O HeatLoss Rate

O o Constantl 0.00

0O @ Constant2 I+ |

Figure 49 — Property sheet of Degree Days Component
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(] D D @ | &

{0) Ev Degree Days (Ev Degree Days) e
O (& Degree Days Computation Method |C) MET Equations |v |

O (& Calculating Frequency [+00022h 00m 05|

O ) Facets units="C,predsion=2 *C,min=-nf °C,max=+nf *C » ¥& ~

O (0 Base Temperature °C

O = TempIn [0.00 "c {ok} |

O = Min Temp [0.00 °c {ok} |

0 = Max Temp |rJ.FJFJ °C {ok] |

0O = Mean Temp [0.00 °C [ok} |

O = ClgDeg Days [o.00 {ok} | B
O = Clg Deg Days Total |rJ. 00 okl |

[] = Htg Deg Days [o.00 {ok} |

[0 = Htg Deg Days Total |rJ. 00 fok} |

O = Historical Htg Deg Days Total [0.00 [ck} |

[0 = Historical Clg Deg Days Total [0.00 [ok} |

00 = Model Htg Deg Days Total [0.00 {ok} |

O = Model Clg Deg Days Total [0.00 [ck} |

[0 = Model Htg Energy Total |rJ_ 00 [ok} |

0O = Model Clg Energy Total |rJ.fJfJ {ok] | ~]

Figure 50 — Property Sheet of Degree Days Component, Continued

& Calculate Model Energy @

i) Ev Model Csv Parameters
O (@ Temperature Start Time  [MM-Jan-2013 12:00 RM GMI|H =
O ¢ Temperature Interval [+00001h 00m EIEIS|E|

0K Cancel

Figure 51 — Input Parameters for “Calculate Model Energy” User Action
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Figure 52 — Bar Graph and Line Graph Views of Degree day component

5.11 Energy Comparator Component

@ Heating Energy Comparatar [E] Property Sheet -

(T Heating Energy Comparator {Energy Comparator)
O ) Projected Annual Energy In Kw

O () Projected Annual Energy In Gj

O ) Energy Consumption Year To Date In Kw
O () Energy Consumption Year To Date In Gj
O () Energy Consumption Month Tao Date In Kw
O (2 Energy Consumption Month To Date In Gj
O {2 Energy Consumption Last Month In Kw

O {2 Energy Consumnption Last Month In Gj

O & January

O 1 February

O & March

O @ Api

O O May

O © June

O @ July

O ) August

O ) September

O ) October

O ) Movember

O ) December

1613873, 50| kw-hr [0.00000 - 1.797693134862316E308]

5809.94450| G

81200, 125 kw-hr [0.00000 - 1.797593134862316E308]

Ersz.208©
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23.04000 |G
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6

% [0.00000 - 100.00000]
% [0.00000 - 100.00000]
% [0.00000 - 100.00000]
% [0.00000 - 100.00000]
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Figure 53 — Property Sheet of Energy Comparator

@ Heating Eneragy Comparatar

E| Property Sheet -

{Z) Heating Energy Comparator {Energy Comparator)
O (O Year To Date Percent Over Use

O (O Year To Date Over Use Amount

O (O Year To Date Usage Greater Than Projection

O (O Last Month Over Use

O (& Last Month Over Use Percent

O (& Last Month Usage Greater Than Projection

O (& Current Month To Date Percent Over Use

O (& Current Month To Date Over Use Amount

O (& Current Month To Date Usage Greater Than Projection
O (O Energy Availabe Till Year End

O (O Energy Availabe Till Year End In Percent

O (& Energy Availabe Till Month End

O (O Energy Availabe Till Month End In Percent

%
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*
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k-
%
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%

111

Figure 54 — Property Sheet of Energy Comparator, Continued
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5.12 Regression Analysis & Multi Period Regression Analysis

Regression Analysis

The Regression Analysis component in Energy Vision performs linear regression analysis on two sets of
data gathered from two Niagara Histories. These two histories need to be configured on the widget
property sheet as X Axis and Y Axis history ords. The regression analysis component from the palette
should be added under the Config of the station and the component can then be dragged onto a PX
page in edit mode.

e}

RegressionAnalysis

% Regression Analysis
%[ ] (default)
chartTitle Regresaion RAnalyais chart
colorOfCurve |
colorofPlot |
defaultTimeRar yearToDate
enabled true
layer
layout 280,0,90.0,1040,0,590.0
legendColor || white
markerColor [ ] aliceBlue
outerCan'u'ach- #515151
textColor [ ] white
vigible true
*AxisOrd history: /EnergyVisionDemo,/SitePer formance_ModelHdm
yAxisOrd history: /EnergyVisionDemo,/CampusPower Aggregator D

2 Wb View Binding
ord station: |slot: [Regression$20Analysis/Regression$204Analysis
dearadeBehavi None

MEI x| EIE MMM MEMMEIEE [

Cancel

Figure 55 — Property Sheet of Regression Analysis widget

Once the X Axis and Y Axis histories are properly configured then the component will perform the linear
regression analysis and calculate various parameters such as Y intercept, RSS (Residual sum of squares),
linear parameters Beta0, Betal, standard errors of BetaO and Betal.

The calculated values are then plotted as the regression line and the actual X-Y value pairs are plotted as

dots. An example of the regression analysis chart for the Heating degree days vs Site Energy
Consumption can be seen in figure 56
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Regression Analysis - Energy v/s Heating Degree Days
Y Intercept: 3951.17

Year-To-Date n Slope: 0.35

R-Square: 0.03

00 PM GMT (Fri

12.76 14.42 16.09

KW-hr against “daysC W Regression Cunve

Figure 56 — Example regression plot for Heating degree days vs Site Energy consumption

Multi Period Regression

Multi Regression Chart is similar to the above Regression chart with an additional feature of defining
discrete periods. The number of periods that can be defined or set by the user can range from 1 to 3.
Number of time range properties to edit the time periods on the chart can be set using the property
“noOfPeriods” from the property sheet of the “Multi Regression Analysis” widget as in Fig 57. The
default time ranges for the three periods can also be set from this property sheet which will load the
chart with the default time ranges.

Based on the “No of Periods” set on the property sheet of the widget, Regression Analysis will be

performed on the History set (i.e. Y Axis History and X Axis History) to produce 1 to 3 discrete linear
regression lines and scatter plots.
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# Properties *
MultiRegressionAnalysis | i a 84'
2 Multi Regression Analysis
w #515151 =]
chartTitle Multi Regression Analysis - Energy v/3 Heating Degree Days
colorOfCurve1 ] [=]
colorOfcurve2 [ (=]
colorOfCurve3 [ [=]
colorOfPloty | I (=]
colorofPlotz [ [=]
colorofPlotz | I (=]
enabled true =]
layer =]
layout 270.0,80.0,1055.0,610.0 [-=-]
legendColor | white K|
markerColor [ aliceBlue =]
noCfPeriods |3

outerCanvasCo [l #515151 Kd
textColor [ ] white Rd
textFont 12.0pt Open Sans (=]
textPeriodl |Heating

textPeriod2 | Mid Range

textPeriodd |Cooling

tmeRangel lastYear El
valueRangel |-25.0-14.0 =]
valueRange2 | 15.0 - 20.0 (=]
valueRange3 21,0 - 35.0 =
visible true =]
wAxisOrd history: [ImportHistory JOAT (=]
yAxisOrd history: Impor tHistory/HeatCoolingMeter [-=-]
£ Wb View Binding =
ord station: |slot: [Regression$20Analysis Regression$20Analysis [-]
degradeBehavi None hd|

[_ox || concel |

Figure 57 — Property Sheet of Multi Regression Analysis widget

ostres ]

Figure 58 — Example multi regression plot for Heating degree days & Site Energy consumption
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5.13 Meter Tree and Site Architect

Meter Tree component is a powerful tool which helps in visualising and comparing all the meter
aggregators in a site via a simple Px view. This meter tree can be found within a station under
“Config/Services/ENERGY VISION Service/Meter Tree”. On selecting this meter tree component a
default view for the meter tree component will appear as in Figure 59. The entire site’s tree structure
will appear in the left top pane from where various meter aggregators can be selected by double clicking
on them for daily, weekly, monthly and yearly comparisons. The selected aggregators will appear on the
left bottom pane in the order or selection and the dials will be populated with slot values from the first
aggregator.

CURRENT WEEK LAST WEEK CURRENT MONTH ucy CURBENT YEAR

Teacheigets TTotal
T Teachngmeter ZTatsd
15 Teachngeter ot
' TeachngeterTomi
" TeachngMeter Tatal

Selected Meters Aggregators

Total Library Power
[E-Rpr-TUIEf | ] =wems
@ Thow achwciin 2 Rmve med

Total 5ponts Hall Power
TEGEIITER ) [ ey
TR ____.n_]j:t =
| Detads

Figure 59 — Default view of the Meter Tree with two selected Meter Aggregators

Site Architect is a second view on the Meter Tree component which is a really useful tool to engineer
Meter Aggregators within a station. Figure 58 shows the default view of a Site Architecture for a station
(In this case the ENERGY VISION Demo station). The left hand side pane shows the entire station in a
tree structure view for the Config part of the station. The two tables on the right shows the Learn Table
(Top) of all the histories within a station and the Folder Database view (Bottom) for any folder within the
station. By default the bottom right table is the database view for the Config under the station which
will only display Folders and Meter Aggregators. There are couple of options to create meter
aggregators, i.e. using individual histories or using group of histories. Refer figures 59 and 60 which
shows options to create meter aggregators with individual or group histories.

The data can be visualised for following time periods using the buttons on the top right of the chart.
e  Hourly — 24 Hours for the current day. (D)
e  Weekly — last seven days. (W)
e Monthly —a complete month (28 — 31 days). (M)
e Yearly- 12 months
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Energy baseload analysis:

The meter tree can be used to perform base load analysis of one or more meters. Energy
consumption profile for multiple days can be overlaid over each other on the the chart along with the
occupancy schedule. This provides a detailed view of the how the energy consumption has changed with
respect to the operation schedule.

Power W Tot: wer Total Library Power Total Library Power

Figure 60 24-hour Energy profile

The above chart dispalys the the 24 hour profile for five different days for the same meter. The pop up
also displays the weekday corresponding to the chosen date. This type of analysis can be done for all the
meter listed in the meter tree. The analysis can also be performed for weekly,monthly and yearly time
periods using the buttons on the top right of the chart.

A meter aggregator is associated with an occupancy schedule using the “Occupancy Schedule Ord”
property. The schedule associated with a meter aggregator will be displayed on the chart. The green
bands near the x-axis represent the schedule ON periods and the faint grey bands represents the
schedule OFF periods. The chart can only display only one schedule at a time. When multiple
aggregators are chosen the schedule to be displayed on the chart can be controlled using the “Show
schedule” radio button on the selected meters pane.
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Total Library Power
[5-Apz-20168 | [ s7effos

&> Showschedule  (2)  Remove meter

Total Sports Hall Power
15-Apr-201& E ] |:| #00e676

> Show schedule (&) Remave meter

Total Teaching Block Power
52z 201c | | [ #esa03s

{» Show schedule  (2)  Remove meter

| Details

Figure 61 Selected Meters Pane

The details button brings up the following popup wich contins more detailed information about the
chosen meters. New meters can be added or removed while the details popup is open and the pop upn
will update dynamically.

B Meter Matrix E pd

Aggregator Mode Current Day Last Da

Total Library Pow B | Average

%9 Total Sports Hall Power [l | Totalise 7515162.00 178.00

Figure 62 Meter details popup
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EHE Home

'ﬁ Energy Consumption
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Figure 64 — Add a meter aggregator with individual history under Site Architect view
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Figure 65 — Add a meter aggregator with a group of histories under Site Architect view

5.14 Stacked Bar Chart

The stacked bar chart allows the user to visualise the usage of one or more aggregators. The user can
set a target consumption level and visualise how the system is performing against the set target. The
data can be visualised for following time periods.

Hourly — 24 Hours for the current day. (D)
e  Weekly — last seven days. (W)

e Monthly —a complete month (28 — 31 days). (M)
e Annual by week — 52 Weeks. (Alz)

e Annual by month— 12 Months (ASZ)

e Yearly- 5 Years (Y)

Figure 66 List of available chart profiles.

A stacked bar chart can be created by following the steps,
e Drag and drop the Stacked Bar Chart widget form the palette into the PX page.

e To add meter aggregators to the chart add an Ev Stacked Bar Aggregator Binding to the widget
and point the ORD to a meter aggregator in the station.

e Targets can be set individually for daily, weekly, monthly and annual modes using the
dailyTarget, weeklyTarget, monthlyTarget and yearlyTarget respectively.

e The styling for meter aggregator can be set on the binding.
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The left and right arrows can be used to move forward or backward a step based on the time period
currently chosen (i.e. if monthly is chosen the arrows can be used to go to next month or previous
month).

F# Properties X

EvstackedBarChart & &L 8¢

% Ev Stacked Bar Chart ="
#Flclcle

chartFont 12.0pt sans-serif
chartTitle

chartTiteFont | 12,0pt sans-serif
dailyTarget |0.00

defaultProfile |Week

enabled true

foregroundCole[ ] white

layer

layout 130.0,130.0,770.0,430.0
menthlyTarget|0.00

showTarget |true

targetColour [ red

visible true

weeklyTarget |0.00

yUnit

yearlyTarget |0.00

1 1 1 EN A R 1

2 Wh View Binding

ord station: |slot:/

degradeBehavi Mone

2+ Ev Statcked Bar Aggregator Binding

ord station: |slot: /Energy $20Consumption [Energy$20Consumption$20Campus$20Wa
degradeBehavi Mone

hyperlink rull

summary SedisplayMame ?typeDisplayMame ¥t = %. %

popupEnabled |true

label

color Il #540084

% Ev Statcked Bar Aggregator Binding

ord station: |slot: [Energy $20Consumption [Energy$20Consumption$20Campus$20Wa
degradeBehavi Mone

hyperlink riull
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Figure 67: Stacked chart properties

Configurable properties:

o backgroundColour: The background colour of the chart.

o dailyTarget, weeklyTarget, monthlyTarget, yearlyTarget: These properties are used
to set the target lines for their respective profiles. The values can also be bound to a
point using a vale binding.

e yUnit: The unit to be displayed in the y axis.

e chartTitle: A title/ header for the chart.

By default the name of the aggregator is chosen as the name to be displayed on the legend. The name

of the legend can be customised by setting a value in the “label” property in the binding. The legend can
be clicked to toggle the visibility of an aggregator.
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Figure 69: Stacked bar chart displaying an annual 52 week profile of two aggregators with a target line.
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Figure 70: Stacked bar chart displaying a 12 month profile of two aggregators with a target line.

5.15 Reporting

All the energy vision widgets have built in ability to export data associated with it to pdf. The
reports can be pulled up straight from any energy vision widget in a px page by clicking the button
on the widget. Generating reports can also be automated and the resulting pdf can be saved to file or

sent to email accounts.

Viewing and save a report:

LAST WEEK LAST MONTH

|}Export

Action [Settings

Exporter [Energy Comparison Report | = |

Energy Comparisan Report
& viewE e

£ save Total Campus Power

[ |
Campus
[07-Epr-2014]

wer
Targ 06-Apr-20L4][- ] Build

Target Monitored

Figure 71 — view and save report

e Click on the “R” button.
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e Choose the type of report from the drop down.
e The report can either be viewed with a pdf reader or saved to a location on the file system.

e To save the report, choose the “save to file” option and choose a desired path using the browse
button.

e (Click OK to save or view the report.

Automated report:

Any report associated with the energy vision can be compiled into a single pdf report. This
process can be automated on a schedule. The automated report generation depends on Niagara AX
reports module.

e Drag and drop the report service from reports module into services.

e Dragand drop the report generator component from energy vision palette.

e Copy the desired widgets from the PX page for which the report needs to generated and paste
it under the report generator component.

Report Generator
Ev Report Generator =
1B Generate

Out FileRecipient

Fil= Name energyVisionReport| Fil= Recipient
Route
EmailRecipient |
Email Recipient —
Route

Figure 72 — Report recipients
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Forest Rock i Poresthnck

Energy Report

Figure 73 — Sample Report

o Report Generator (Ev Report Generator)
= ‘E] Schedule 2:00 AM {Sun Mon Tue Wed Thu Fri Sat }
TmeOfDay  [02:00700 A 5T
0O (O Trigger Mode Randomization [+00000h 00m 00s]|F
Days Of Week Sun [#] Mon [#] Tue [#] Wed [#] Thu [#] Fri [#] Sat
O (b Last Trigger [07-Zpr-2014 09:25 IM BST |
O ) Mext Trigger [DE-Zpr-2014 02:00 EZM BST |

O  File Name |energyVisionReport |

O (2 Report Title [Energy Report |

O O Logo |file:“images.n-‘Lngn—Iext—Fnr—ﬁ‘eb.png | E}‘ - b’
O @ Company Name [Forest Rock |

{2 EvRankinaView Ev Ranking View

(T) EvRankingView1 Ewv Ranking View

(T) EvEnergyTargets Ev Degree Chart View

{0 EvDegreeComparison Ev Degree Comparison

() PieChart Pie Chart

H

{0 EvDegreeComparisonl Ev Degree Comparison

Figure 74 — Report Generator

e Configure the interval at which the report needs to be generated.

e  File Name —file name for the generated report.

e Company Name — The company name to be displayed in the header.
e  Report Tile — Title of the report.

e Logo—The company logo in to be displayed in the header.
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5.16 ET Analysis

ET Analysis allows you to determine how the energy consumption of a site varies with temperature. For
a given period, the kWh/m2 of a site vs. temperature can be superimposed onto a graph showing the
ideal consumption for the period. Please refer the figure 75 for the properties of the ET Analysis chart.
The key user configurable properties are:

1. defaultTimeRange: This is the time range property which can be set/changed to show the
default period of the chart when the chart is first loaded.

2. etChartMode: Mode property can be modified to view the Daily or Monthly values. Based on
this property the ideal curve values will be taken from the “idealCurveProperties”.

3. idealCurveProperties: This component will allow the user to set the ideal properties for the ET
Analysis curve/profile. Ref fig for the properties where the user can specify the Start, End and 3
change values for temperature and consumption (daily and monthly), along with the tolerance
band as a value of positive and negative percentage values. Based on the values set and the
Chart mode, appropriate Ideal curve with the positive and negative percent curves will be
plotted.

4. xAxisOrd: This property is usually set pointing to the Temperature history ORD.

5. yAxisOrd: This property is set pointing to the Energy Consumption ORD as per user’s
requirement.
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E

| EtAnalysis i &l 84 |
2 Ft Analysis |
| [chartCanvasColor B #515151 =1 |
chartTitle Energy Temperature Analysis (Energy Consumpticn v OAT)
| |colorOfiCurve1 (| [
colorOfCurve2 | [
colorOfCurve3 = |
colorOfPlot1 ] El
colorQfPlot2 [ [=-]
olorOfPlot3 [ ] El
defaultTimeRange lastear [=-]
enabled true =
etChartMode Daily K|
Et Properties [ee]
layer =]
layout 280.0,90.0,1040.0,550.0 L]
legendColor [ white =]
markerCalor [ liceBlue =]
outerCanvasColor [l 515151 =]
textColor [ white =]
textFont 12.0pt sans-serif L]
visible true =]
xAxisOrd history: [ImportHistory /JOAT L]
yAxisOrd history: [EnergyVisionDema,/TotalHeatingCooling_D L]
2 Wh View Binding X
ord station: |slat: L]
degradeBehavior MNone =]
b3 idealCurveProperties o

Daily Yalues Monthly Values

Start Temperature °C [-50.00 - 100.00] Start Consumption KW-hr fm2 KW-hr fm?
Change Temperature 1 =C [-50.00 - 100.00] Change Consumption 1 kwi-hrfm2 kw-hrfm2
Change Temperature 2 °C [-50.00 - 100.00] Change Consumption 2 ki-hrjm2 kiw-hrjm2
Change Temperature 3 =C [-50.00 - 100.00] Change Consumption 3 kwi-hrfm2 kw-hrfm2
End Temperature °C [-50,00 - 100.00] End Consumption kWi-hr fm? kW-hrm2
Percentage +VE % [0.00 - 100.00]

Percentage -VE % [-100.00 - 0.00]

Figure 75 ET Analysis property sheet

Once the appropriate properties have been configured, the widget will load a chart as shown in figure
76. Hovering over the points will provide summary details of the hovered data points in a pop-up box.
The time range for the chart can be temporarily change to view different time period from the drop
down on the top of the chart and the chart will redraw accordingly.
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5.17 Example Pages

Home Page

energyv

HOME
ENERGY RANKING
ENERGY BENCHMARKING
ENERGY CONSUMPTION
ENERGY NTRIBUTION

KIOSK MODE

mperature Analysis (En:

-6.00 -3.00 0.00 3 6.00 12.00 15.00 1800 2100 2400 27.00

M Ideal Curve +20.0% -20.0% MWK

Figure 76 Energy Temperature Analysis

CLIFTON COLLEGE

ower Usage Benchmarking

Campun nahmarking

Campus Building:

Weather Forecast

Figure 77 - Example Home Page
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Energy Ranking

CLIFTON COLLEGE

Campus Buildings’ Power Usage Ranking

ENERGY RANKING

ENERGY BENCHMARKING

EMERGY CONSUMPTION

ENERGY CONTRIBUTION

Teaching Block Puwer Usage Ranking

Figure 78 - Example Ranking Page

CLIFTON COLLEGE

Campuns Ponser Linags lane
ENERGY RANKING
[ ENERGY BENCHMARKING
[ ENERGY CONSUMPTION
[ ENERGY CONTRIBUTION

KIOSK MODE

Campus Gas Usage Benchmarking

Campus Viater Usage Bznahmarkiey

Figure 79 - Example Benchmarking Page

EN27Z-1012GE51 R0O816 58



Energy Consumption

CLIFTON COLLEGE

ENERGY RANKING

ENERGY BENCHMARKING

ENERGY CONTRIBUTION |

KIOSK MODE

Sporta Hall Gas Consumpion Teaching Block Gas Conaumption

onsumption Library Water Consumption 5po L 8 ching Iock Water Consumption

Figure 80 - Example Energy Consumption page showcasing various types of dials

Energy Contribution

J energy\ CLIFTON COLLEGE
HOME
ENERGY RANKING
| enEReY BENCHMARKING
. ENERGY CONSUMPTION CAMPUS POWER CONTRIBUTION CAMPAUS GAS IR CAMPAIS WATER CONTRIBLTION
. ENERGY CONTRIBUTION

KIOSK MODE

Figure 81 - Example Energy Contribution page using various types of Pie Charts
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ENERGY VISION Demo Station

The ENERGY VISION Demo station includes a fully configured dashboard and energy benchmarking
system, representing a school campus. The demo station includes randomly created history data for a
collection of gas, water, and power meters, including meter aggregation components, ranking
components, dials, charts, etc.

The ENERGY VISION Demo station has the following configured users:

Username: admin
Password: Claxadmin123
Rights: Super-user

Username: demo
Password: Claxdemo123
Rights: read only rights including the ability to access the web graphics, override/set points etc.

Username: guest_
Password: Claxguest123
Rights: read only rights including the ability to access the web graphics, override/set points etc.
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