ProVision®

User Manual

By Power Monitors, Inc.

Pr®@Vision

MM MAANA

Tools you need. People you trust.

Revised: September 1, 2020



Contents

Contents
Introducing ProVision®
Installing ProVision®
Assistance
Quick Start
Using ProVision®
Customizing the Workspace
Using the Explorer Pane
Understanding System Folders
Data File Sources Folder - Watchers
Graphs and Reports Folder
Projects
Searches
Imported Files
Deleted bin
Using the Shortcut Bar
Shortcut Groups
Using the Devices Pane
Understanding the Devices System Folders
Events
Recorder Settings
Working with Recorders
Overview

Connecting Recorders

Connecting a Recorder with a USB cable
Connecting an RS232 Recorder
Connect an RS232 Recorder to ProVision
Connecting a Bluetooth® Recorder
Connect the Bluetooth Recorder to your PC
Configure a Bluetooth Recorder in Provision

Connect a Bluetooth Recorder to ProVision

ProVision® User Manual

14
16
16
17
17
18
19
19
19
20
20
21
22
22
22
23
23
23
23

23
23
24
25
25
28
29



Connecting a Wi-Fi Recorder
Connect the Wi-Fi Device to your PC
Configure a Wi-Fi connection in Provision
Connect a Wi-Fi Recorder to ProVision
Connecting a Cellular Recorder
Configure a cellular IP in Provision
Connect a Cell Recorder to ProVision
Connecting an Ethernet Recorder
Configure an Ethernet IP Address in Provision
Setting the Recorder’s Ethernet IP address using the SNET Utility
Connect an Ethernet Recorder to ProVision
Disconnecting a Recorder
Managing Recorders
Using a Recorder
Standby Mode
Ready Mode
Identifying a Recorder
Initializing a Recorder
Basic Screen
Advanced Configuration Settings
Waveform Capture
Event Capture
Loose Neutral Parameters
Flicker
Abnormal Voltage
Transient Capture
Misc.
Email Settings
CBEMAV/ITIC Settings
Complete the Initialization
Creating a Recorder Template
Downloading a Recorder

Retrieve the Settings from a Recorder

ProVision® User Manual

30
30
30
31
32
32
33
33
34
35
35
35
37
38
38
38
39
39
40
42
43
45
45
46
47
48
48
50
50
51
51
52
53



Setting the Date and Time
Uploading Firmware

Recording Data

Working with Data Files

Comparing Data Files
File Extensions used by ProVision

Managing Projects

Managing Recent Download and Watcher Files

Generating a Graph
Generating a Report
Advanced Features
Working with Graphs
Opening Graphs

Zooming

Graph Options

Editing Legends

Using the Legend Editor
Graph Annotations

Using Link Annotations

Event Change Link Annotation

Waveform Capture Link Annotation

Annotating Graphs
Annotation Properties
Pointer for Annotation
Text Annotation
Horizontal Line Annotation
Vertical Line Annotation
Arrow Annotation
Line Annotation
Pointer Annotation
X-Axis Annotation

Tool Menu

Select Plots

ProVision® User Manual

54
55
56
58
59
60
61
61
61
63
64
64
64
64
65
65
66
66
66
67
67
67
68
68
68
69
70
70
71
72
73
74
74



Trace Mixer Graph or Trace Mixer Template 75

Scale Factor 77
Using the Toggle Point Table 80
Properties Pane 82
Custom Graph Wizard 83
Add Plots to Graph 84

Add Axes to Plots 85

Adding Traces to Axes 86

Trace Properties 87

Add Legends 88

Graph Title 89

Wizard Finish 90
Working with Reports 91
Exporting Data 91
Using the Graph and Report Publisher Wizard 92
Working with Views 95
Searching for Data 96
Importing Data Files 97
Merging Data Files 97
Viewing Real-Time Data 98
Waveform Graph 98
Meter Display 99
Archiving Data 100
Preferences 100
Scheduling Events 102
Start Time 102
Action 102
Comment 102
Recurrence 103
Recorder Setting 103
Edit List 103
Save and Close 103
Types of Records 104

ProVision® User Manual 5



Interval Records

Daily Profile Records

Cycle Histogram Records

Minute Histogram Records

Energy Usage Records

Significant Change Records

Event Change Records

Power Outage Records

Flicker Records

Abnormal Voltage Records

Loose Neutral Records

Waveform Capture Records
ProVision® Shortcut Keys
Eagle and Revolution Hookup Diagram
ViP, iVS-3, & iVS-3/600P Hookup Diagram
Additional Resources
Technical Support

Glossary of Terms

ProVision® User Manual

104
106
107
108
109
109
111
113
113
115
116
117
120
121
121
122
1222
1233



Introducing ProVision®

ProVision® is Power Monitors’ Power Quality (PQ) data analysis software. Sophisticated tools and advanced
communications greatly expand the ability to record, manage and analyze power quality data.

The easy-to-use graphical user interface is designed to get both the novice and the advanced user up to speed
quickly.

ProVision will connect to local recorders using a USB cable, or remotely to Bluetooth® capable recorders, Wi-
Fi capable recorders, and to PMI recorders having cellular modems.

ProVision is used on Microsoft Windows based computers.

& ProVision 1.81 Build 7537

. =HEd Recent Downloads
; ~ [I#fsi Revolution_15286_07-24-2020.xsb
+ (2 Graphs and Reports

+ [ Projects

[ Imported Files

+ gjf Deleted

ProVision with an Eagle recorder connected

ProVision® User Manual 7



Installing ProVision®

There is no cost or license fee for ProVision or the USB driver.

To connect and download PMI recorders, you will need the USB driver installed for your PC or Laptop to
recognize the recorders.

Both ProVision and the USB driver can be downloaded from the PMI website:
https://powermonitors.com/downloads (select software)

Once downloaded, run the install Wizard to complete the installation. Take all the default settings and allow
installation of the sub-USB drivers.

Note that your computer Administrator may need to perform the installs of ProVision and the USB driver.

Assistance

Help is always available if you need additional assistance.
The technical support team at PMI is widely considered to be the best in the industry.

Contact us 24 hours a day, 7 days a week for live tech support by calling:
(800) 296-4120

There are also many helpful items and videos on the PMI Support webpage.
https://powermonitors.com/support
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Quick Start

Now that you have received a new PMI recorder and downloaded the ProVision and USB software,
let’s walk through the basic Provision recording steps.

1) Connect the Recorder

Open the Provision software by clicking on the Eagle-eye icon that was created on your desktop during the
installation, then connect the supplied cable to your recorder and to a USB port on your PC.

You will notice the recorder has a Status LED, and when connected to your PC, the LED will be a solid green
to indicate it is powered up and communicating.

Note: If your recorder does not connect with a USB cable, see the chapter entitled ‘Working with Recorders’
before proceeding.

Also note that some recorders have different LED patterns.

& ProVision 1.81 Build 7537

[EX?] Data File Sources ® [ Recorder settings

& Recent Downloads =L, Local
(¥ =) Graphs and Reports =

[ Plug-ins
25 Projects

_1 Imported Files
i+ Tgf Deleted

When connected to the PC, your PMI recorder will show in the Devices Pane
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2) Initialize the Recorder
The next step is to initialize the recorder and choose what you want to record.
Select the [Recorder] menu at the top of ProVision, then select [Initialize]

Initialization settings may vary between recorders, some settings may be ‘grayed’ out and are not selectable.
ProVision shows the settings for the connected recorder.

& ProVisien 1,81 Build 7337 -

Recorder communication settings ...

Connect Recorder
Disconnect Recorder

Connection properties

%] Data File * Dewnlead Recording

‘4 Fecent|

=3 Hlllhll arC Retrieve Settings
[ Plugine  |#8 |nitislize

&8 Projeci= |- —
m Eoarch =8 Upload Firmware

1 Impaorted A

Identify
(gt Deleted

Date and Time
Switch to Standby Mode

Waveform Graph 3
Realtime Waveforms v
IMeter Display ¥

There are several pages of Initialization choices, see all the settings explained later in this manual. The default
circuit type is set to Wye and will record phase to neutral voltages.

When all selections are completed, select [Finish] at the bottom of the Screen.

© Edit Settings o x|

® i q B ‘Humber of Channels:
Specify Interval 1 minute 2 =

O Specify Record Time Riscord Timne: 3367 days

15 hours 44 minutes Current Range:
Crcut Types 1000 A (Fes) ot
e F L Inberval Graph Chverwrite:
[ Enable Settings ] Enable
Report Header

Linel:
LineZ:
Line: |
Lined:
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Answer [Yes] to the initialization message.
The data file is stored in the recorder’s memory. After initialization the data can be downloaded again and
again, until AC power is applied to the recorder and a new recording is started.

ProVision
e Would you like to initialize the recorder with new settings?

e

N—

Note: Initializing a recorder will start a new recording when power is applied to the recorder. If the recorder is
not initialized and power is applied, the previous recorded data will be appended to.

The recorder is ready to go. Disconnect the USB cable or for wireless connections select [Disconnect] from the
Recorder menu.

3) Set the recorder

Place the recorder at the site. See the recorder’s manual on how to hook up the specific recorder. Circuit
Hookup Diagrams are found later in this manual. Remember to look at the Status LED before leaving the site.
If the LED is not blinking, you are not recording.

4) Download the Recording

When you are finished recording at the site, it is time to download the data. For safety reasons. it is not
recommended to download a recorder using the USB cable while still connected to AC voltage.

Connect the recorder to the USB port and wait until the model and serial number show in the Devices pane.
Next select the [Recorder] menu (or right-click on the model/serial number) and select [Download
Recording]

& ProVision 1.81 Build 7537

File Edit View Report Graph Tools Options | Regorder | Scheduler Window Hdp!
B B"' E u | = Recorder communication settings ... Cu i‘l | ﬁ @ i:‘ll !Eﬁ

E % 2 1 Connect Recorder 3 [
-2 Communicatior| Disconnect Recorder
HE Explorer Connection properties Pm 4 x
=F's) M| Download Recording Recorder setiings
i
& Recent| = - . Local
£ 53 Graphs ar 1| Detrieve Settings 3 Events
(8 Plugins | %% Initialize j£2 Revolution [62118]
+1- sz Projects 3 ~
m Searches | 58 Uplead Firmware
[ Imported F{ (=] Identify
g Deleted (2| Date and Time

Switch to Ready Mode

‘Waveform Graph »

Meter Display 3
Il

When the download is completed, a pop-up will ask you to name the recording. A default name is applied, but
you can change the name. Then choose [OK]
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You will be asked to initialize at this time. You can choose to initialize now or later.
Selecting [Yes] will initialize the recorder with the same settings used in the previous recording.

PraVision

Recording has been downloaded, Initialize recorder
Revolution[B2118]7

Yes Mo

5) View the data
The date files are stored on your PC’s C: drive and will be listed in ProVision under the ‘Recent Downloads’

heading in the Explorer Pane.

&% ProVision 1.81 Build 7337
Scheduler Window He

File Edit View Report Graph Tools Options Recorder
CEHEART SRS EE X E# oo E
BRDveluesanslssam0 0
: prhil Exploge _____-‘J;l b4 ‘Q[hwm I 4
[ER7¥1 Data File Sources —"'\ #-L g Recorder settings
E}-% Recent Downloads EI--!..1 Local
4 =L} Events

‘- []pmi Revolution_£2118_D8-21-2020.xsb

|25 Graphs and Reports 7l Revolution [62118]
[+-%g Projects

m Searches

(L] Imported Files

- g} Deleted

12
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Double click on the data file (a check mark will appear in front of the filename) and the Header Report will
open. The Header Report gives an overall view of what was recorded and has quick links to many reports and
graphs. Select the [Graph] or [Report] menus for more options. For more in depth information, refer to
Working with Data Files, Working with Graphs, and Working with Reports later in this manual.

& ProVision 1.81 Build 7537 - - 0O x
File Edit View Report Graph Tools Options Regorder Scheduler Window Help l
CEEERO SR $REX d oo duIEka— ] 1- > 50
BB sclunainasles85E0 0 » ull
=3 Communication Group
: ¥ Explorer 2 % ||} 7 Devices 2 x Revolution_62118_08-31-2020: Header | - x
+ Tlg Recorder settings A g
= by l“*: . Header Report 5
1d VEn|
P cluion 62115

Start- Aug 31, 2020 15:00°24

Stop: Aug 31, 2020 15:05:31

Duration: 0 days, 00:05:07

Firmware Version: 5.91 Unit Type: Revolution
Software Version: 1.81.7537 Serial No.: 62118

Circuit Type Wye

Voltage Scale Factor: x1.00

Current Scale Factor: x1.00

Current Range 10 Amps

Interval Time cycle

Recording Filename: Revolution_62118_08-31-2020.xsb

Abnormal Voltage: 3 events
Significant Change: 3 events

Flicker: 25 events
v
Event Change: 3 events
I &312020 _[310PM____ || FingiOmeammm :;

The basic features of ProVision allow the new user to get up and running quickly.

Remember to perform a [Disconnect] on any remote recorders to start or restart a recording.

13
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Using ProVision®

[ﬂ' Pm\n"isiun".ﬂl Build TSS?]

- Recorder settings ProVision

- i g% Local &3 Recent Downloads..
[+ Graphs and Reports I- Events

Revolution [61071]

® Searches
! Imported Files

ProVision User Interface
1. ProVision Version and Build number

2. Menu Toolbar:
File, Edit, View, Report, Graph, Tools, Options, Recorder, Scheduler, Window, and Help menus

3. Standard Buttons:

Create a New Project, Open, Save, Save as, Trace Mixer Template,File Merge, Print Now, Print Preview,
Cut, Copy, Paste, Delete, Edit Report Header, Find in Files, Undo, Redo, PQCanvass, Send Via Email,
Receive Via Email, and Sync Mobile buttons

4. Graph Annotation Buttons:

Pointer For Annotation, Text, Annotation, Horizontal Line Annotation, Vertical Line Annotation, Arrow Menu
Tool, Line Annotation, Pointer Annotation, and X, Axis Annotation buttons

5. Advanced Buttons:

Capture View, Scale Factor, Trace Mixer Graph, Legend Editor, and Select Plot buttons

6. Waveform Buttons:

V/I Waveform, Real Power Waveform, Harmonic Graph, Vector Graph, Parametric Waveform, and
Record Waveform buttons

7. Recorder Buttons:

Recorder communication settings, Retrieve Settings, Initialize, Identify, Date and Time, Standby, Ready,
and Add Event

8. Communication Group Pane:
Displays the status of communication tasks.
9. Explorer Pane:

Watcher folders, Recent Downloads, Graphs and Reports, Projects, Searches, Imported Files, Deleted Files
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10. Devices Pane:
Recorder Initialization Settings, Events, connected recorders

11. Main Workspace:

Main workspace where all graphs and reports will open
12. Provision Shortcut Pane

Add and remove commonly used graphs

13. Properties Pane:

Properties of currently viewed graph

14. Status Bar

Date, Time, and ProVision Intercommunicator Status

Shortcut Pane, Menu Pane, Device Pane, and Properties Pane. These can be pinned or unpinned so that they
are either always displayed or automatically minimized when the cursor is moved away from them.
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Customizing the Workspace

The ProVision® application window is fully customizable to suit individual preferences.

. All toolbars and window panes may be moved and docked to other locations or may be left free floating
anywhere on the desktop. They may also be hidden from view if they are not needed.

Dockable

Hide

Eleating
Auto Hide

Right click in a windowpane to see menu

Use the [View] menu to hide and unhide each of the windowpanes and status bar. Hidden items will not
have a check mark.

« Customize the toolbars from the popup menu to add or remove buttons or to lock the toolbars in place.

Advanced Toolbar
Standard Toolbar

graph Annotation Toolbar
Recorder Toolbar
Real-time waveforms
Lock the Toolbars

Customize...

Right click in the toolbar area to see menu

«  When docked the window panes may be placed in Auto Hide mode by clicking on the pin icon located in
the upper right corner of the pane. The hidden window panes can be found on the left or right side of the

ProVision window #_ auto-hide . pinned in place.

« Use the full-screen mode to maximize the viewing area by clicking on the [View] menu, and then clicking
on [Full Screen].

Using the Explorer Pane

The Explorer Pane is the main window for organizing system data. It displays all information in a tree view
allowing easy access to every part of the system, except PMI recorders, which are managed with the Devices
pane.

The Explorer pane is fully configurable and contains several system folders to assist in managing data.

« To open or close the Explorer, click on the [View] menu, and then click Explorer. A check mark appears
when the pane is open. The Explorer may also be closed by clicking on the X button in the upper right

corner of the pane next to the pin button.. “#%

« To toggle the Auto-Hide feature, click the pin icon in the upper-right corner of the pane (Explorer must be
docked to a side of the application window to use this feature).

« When in Auto Hide mode, Explorer will automatically slide out of sight when the mouse is moved away
from the pane. Explorer will slide back into view when the mouse cursor is placed over the Explorer
button located on the side of the application window.
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- To move the Explorer pane to another location, click, hold, and drag the upper bar of the pane. The pane
may be docked to another side of the application window, or may remain free floating anywhere on the
screen

- To save space, panes may be grouped together forming a "tabbed pane" arrangement.

- To resize the Explorer, move the mouse cursor over the pane's border. When the cursor changes into a
double-headed arrow, click, hold, and drag the border to the desired size.

Understanding System Folders

System folders permanently reside in the Explorer Pane and are the major components to the data system of
ProVision. These folders may not be moved, copied, hidden, or deleted from the system.

Data File Sources Folder - Watchers

This folder & contains the locations of data files to be monitored or watched by ProVision. Each “watcher”
icon & represents a directory on the local computer or network drive. Recent Downloads is the default
‘watcher’ folder.

Creating a network ‘watcher’ is an easy way to share data files with other co-workers.

To add a new ‘watcher’, right-click on the Data File Sources heading and click Add Watcher.

; |[='_, Add watcher... |

[ & Expand All
[pei & Collapse All

A browsing window will appear, select the folder to watch.
Note: Watchers should not be named the same, rename the folder before adding a duplicate watcher

Browse For Folder *

Select the folder that you want to use as Recent Downloads:

v [ This PC ~
J 3D Objects
[ Desktop
|5 Documents
; Downloads

J’! Music

| Pictures

m Videos

i Windows (C)

= LENOVO (D)

= common (41592.168.0.2) (T:)

==

= Libraries v
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Once the folder is selected, another window will ask if this watcher is recursive. Selecting Yes will add the new
folder and any subfolders. Selecting No, and only the selected folder’s data files will be available to ProVision.

Add watcher

o Should this watcher be added recursively?

Yes Ma

To remove a watcher, right-click on the watcher icon and then click Delete Watcher on the popup menu.

Watcher icons may be hidden from view by right-clicking on the watcher icon, and then check the Hidden
menu item on the popup menu. To view hidden icons, click on the View menu, then check the Show Hidden
Nodes menu.

You can ‘drag and drop’ or ‘copy and paste’ data files from one watcher to another. Dragging a file, moves the
file to the other watcher. To create a second file, use the ‘copy and paste’ commands.

When you download a recorder, you can choose which watcher folder the data file will be stored in.

Graphs and Reports Folder

This folder & contains custom graph templates, custom report templates, views and publication templates.
Folders may be created in the Graphs and Reports system folder to help organize the graphs, reports and
views that are created.

: ffi Explorer
=] @Q Data File Sources
{85 Recent Downloads
= Graphs and Reports
{23 current harmonics
@ ]ccscm
{2 Flicker
{21 Voltage Harmonics
Header Report
28 Publication
EY kw-v-l template
[ 2CH Loose Neutral
kY Displacement Power Factor
3 V. | Unbalance, Total ki
kY Voltage, Frequency
L3 Voltage, Total ki
k-4 Voltage, VTHD
@ Plug-ins
Projects
m Searches
(L3 Imported Files
& Deleted

To create a folder, right-click on the Graphs and Reports icon, or on an existing folder, and then click Create
Folder from the popup menu. From the menu bar, click on File and then click Create Folder. From the toolbar,
click the Create Folder button.

To remove a folder, graph, report, or view, select the item and press the Delete key, or right click on the icon
and then click Delete from the popup menu. From the menu bar, click on Edit and then click Delete. From the
toolbar, click the Delete button.

Icons may be hidden in the Graphs and Reports folder by right-clicking on the icon, and then checking the
Hidden menu item on the popup menu. To view hidden icons, click on the View menu, then check the Show
Hidden Nodes menu.
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Custom Graphs will also be shown under the Graph/Custom Graphs menu. To edit a custom graph, select the
listing in the Graphs and Reports folder.

Projects

This folder & contains project folders that are used for managing data files. It is structured in a hierarchical,
tree-like fashion allowing projects and subprojects to be created as needed.

Data files that are directly selected outside of ProVision and not selected from a Watcher folder are placed in
the Temporary Projects folder. Projects are links, not copies of the data file. These files may then be moved or
copied to any other project folder.

To create a folder, right-click on the Projects icon, or on an existing folder, and then click Create Folder from
the popup menu. From the menu bar, click on File and then click Create Folder. From the toolbar, click the
Create Folder button.

To remove a folder or a data file, select the item and press the Delete key, or right-click on the icon and then
click Delete from the popup menu. From the menu bar, click on Edit and then click Delete. From the toolbar,
click the Delete button.

Icons in the Projects folder may be hidden by right-clicking on the icon, and then checking the Hidden menu
item on the popup menu. To view hidden icons, click on the View menu, then check the Show Hidden Nodes
menu.

Data files may be copied or moved between projects at will. Project folders may be renamed as needed.

Searches
This folder # contains searches saved using the ‘Find in Files’ command found in the Edit menu.
Folders may be created in the Searches system folder to help organize searches.

To create a folder, right-click on the Searches icon, or on an existing folder, and then click Create Folder from
the popup menu. From the menu bar, click on File and then click New.

To remove a folder or a search, select the item and press the Delete key, or right-click on the icon and then click
Delete from the popup menu. From the menu bar, click on Edit and then click Delete. From the toolbar, click
the Delete button.

Icons in the Searches folder may be hidden by right-clicking on the icon, and then checking the Hidden menu
item on the popup menu. To view hidden icons, click on the View menu, then check the Show Hidden Nodes
menu.

Imported Files

This folder & contains data files that have been imported into the system. Use this folder as a temporary holding
place for imported files until they can be moved to an appropriate project folder.

As each import operation is performed, a folder is automatically created in the Imported Files system folder
that represents a directory on the computer system.
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To remove a folder or a data file, select the item and press the Delete key, or right-click on the icon and then
click Delete from the popup menu. From the menu bar, click on Edit and then click Delete. From the toolbar,
click the Delete button.

Icons in the Imported Files folder may be hidden by right-clicking on the icon, and then checking the Hidden
menu item on the popup menu. To view hidden icons, click on the View menu, then check the Show Hidden
Nodes menu.

Deleted bin

The Deleted bin & contains all items that have been previously deleted by the user, but have not yet been
permanently removed from the system.

All items in the Deleted bin may be restored to their original locations by right-clicking on the item, and then
clicking Restore from the popup menu.

All items in the Deleted bin may be permanently removed by right-clicking on the Deleted bin, and then
clicking Empty Deleted Bin.

To remove an individual item, select the item and press the Delete key, or right-click on the icon and then click
Delete from the popup menu. From the menu bar, click on Edit and then click Delete. From the toolbar, click
the Delete button.

Icons in the Deleted bin may be hidden by right-clicking on the icon, and then checking the Hidden menu item
on the popup menu. To view hidden icons, click on the View menu, then check the Show Hidden Nodes menu.

Using the Shortcut Bar

The Shortcut Bar is a useful tool for storing frequently used items found in the Explorer, such as data files,
graphs, reports, views, searches and projects. For example, use the Shortcut Bar to quickly launch a commonly
used voltage graph from the active data file.

: Shortcut Bar o x

PraoVision I

-

Recent Downloads Folder

g

RMS Voltage

The Shortcut Bar is fully configurable for easy viewing.

« To open or close the Shortcut Bar, click on the View menu, and then click Shortcut Bar. A check mark
appears when the pane is open. The Shortcut Bar may also be closed by clicking on the X button in the
upper right corner of the pane.

- To toggle the Auto Hide feature, click the pin icon . in the upper-right corner of the pane (the Shortcut
Bar must be docked to a side of the application window to use this feature).
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«  When in Auto Hide mode, the Shortcut Bar will automatically slide out of sight when the mouse is
moved away from the pane. The Shortcut Bar will slide back into view when the mouse cursor is placed
over the Shortcut Bar button located on the side of the application window.

- To move the Shortcut Bar pane to another location, click, hold and drag the upper bar of the pane. The
pane may be docked to another side of the application window, or may remain free floating anywhere on
the screen

 To save space, panes may be grouped together forming a “tabbed pane" arrangement.

- To resize the Shortcut Bar, move the mouse cursor over the pane's border. When the cursor changes into a
double-headed arrow, click, hold and drag the border to the desired size.

Shortcut Groups

The Shortcut Bar can be organized into groups, where a group represents a logical collection of items, such as
“Reports”, or “ABC Company Data”. A group has a button with the group’s name and contains icons of the
items added to the group. There’s no limit to the number of groups that can be created, however, groups that are
not visible on the screen cannot be accessed.

To create a group, right-click on the Shortcut Bar, then select Add Group from the popup menu. Type a name
to label the group.

To remove a group, click on the group’s button to open it, right-click on the group button and select Remove
Group from the popup menu. Confirm the removal. The group and all items in it will be removed. (The items
will not be removed from the Explorer.)

Items may be added to a group by simply dragging the item’s icon from the Explorer into the group. (The item
is not removed from the Explorer.)

Items may be added by first selecting the item in the Explorer, then right-clicking in the Shortcut Bar group
and selecting Add Item from the popup menu.

Items from the Recent Downloads, Imported Files, and Deleted system folders may not be added.

To remove an item from the group, right-click on the item, and then click Remove Item from the popup menu.
Confirm the removal. (The item will not be removed from the Explorer.)

To resize the icons in a group, right-click anywhere within the group and click Large Icons from the popup
menu. When checked, the icons in the group will be a larger size.
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Using the Devices Pane

The Devices pane is the main window for managing PMI recorders. It displays information in a tree view
allowing full access to the recorders.

i 7 Devices 3 x

= L\E Recorder settings
{E Default settings
.ﬁ':, Revolution 420w ha
J‘:, Revolution277 w h
=%, Local
=3 Events
& Daily - 10:25 A

pEll Revolution [61071]

The Devices pane is fully configurable for easy viewing.

To open or close the Devices pane, click on the View menu, and then click Devices. A check mark
appears when the pane is open. The Devices pane may also be closed by clicking on the X button in the
upper right corner of the pane.

To toggle the Auto Hide feature, click the pin icon “# in the upper-right corner of the pane (the Devices
pane must be docked to a side of the application window to use this feature).

When in Auto Hide mode, the Devices pane will automatically slide out of sight when the mouse is
moved away from the pane. The Devices pane will slide back into view when the mouse cursor is placed
over the Devices pane button located on the side of the application window.

To move the Devices pane to another location, click, hold and drag the upper bar of the pane. The pane
may be docked to another side of the application window, or may remain free floating anywhere on the
screen

To save space, panes may be grouped together forming a "tabbed pane" arrangement.

To resize the Devices pane, move the mouse cursor over the pane's border. When the cursor changes into
a double-headed arrow, click, hold and drag the border to the desired size.

Understanding the Devices System Folders

The Devices pane contains two system folders, Events and Recorder Settings, to assist in managing PMI
recorders.

These folders cannot be moved or deleted.

Events

Th Events folder =2 contains the list of scheduled events that have been created to perform automated tasks,
such as performing periodic data downloads from several recorders.

There is no limit to the number of scheduled events that can be created.
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Recorder Settings

Each PMI recorder has settings that determine how and what PQ data to record. These settings can be created
on-the-fly and stored for future use in the Recorder Settings folder 2.

There is no limit to the number of sets of customized recorder settings that can be created.

As an example, it may be found that at a particular customer site, a recording interval of 1 second is ideal in
addition to some other parameters. This unique recorder setting can be created and stored for the next time the
customer site is visited

Working with Recorders

Overview

Only USB cabled devices connect to ProVision automatically. All other devices must be configured in
ProVision before manually selecting [Connect]. Once ProVision is connected to a device, all devices are listed
and act the same. It is just a matter of getting the device connected, performing the needed action, and then
disconnecting the device.

Connecting Recorders

Connecting a Recorder with a USB cable

Plug the USB cable into a USB port on your PC or laptop and into the PMI recorder. USB devices will power
from the USB port. The status LED will become solid green or if it is a Guardian recorder the LED will flash
red, orange and then green. The recorder name and serial number will auto-populate in the Devices Pane, there
is no need to [Connect] or [Disconnect] a USB cabled recorder.

2 Devices o x
=L@ Recorder settings

kﬁ Default settings
=k, Local

L% Events

pell Revolution [62118]

USB cabled devices will auto-populate in the Devices pane
Connecting an RS232 Recorder

The older RS232 recorders will need an external power supply. An AC wall adapter was shipped with the
recorder and plugs into the face of the Socket style recorders or into the cable for Box recorders. There are a
few different cables for different RS232 recorders. Older RS232 cables have a 9-pin connector on one end and
newer PC’s may not support this type of connector and will need the updated link1 converter cable. Contact
your PMI sales representative for more information.
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Cables for older RS232 devices may not be supported on your PC

You can purchase a USB converter cable from PMI that has a USB connector on one end. Connect the RS232
cable to your PC USB port and the other end to the recorder.

USB (link-1) Converter cable

The connector on the recorder side may vary depending on the model. The AC wall adapter will plug into the
black box if connecting to a box recorder or the AC wall adapter will plug into the face of 2S and 3S meter

socket recorders.

An AC wall adapter is needed to power older RS232 devices

Connect an RS232 Recorder to ProVision

1) InProVision, select [Recorder] and [Connect Recorder]

2) For 9-pin serial cables select [RS232 COM1]

3) For USB adapter cables select [PMI USB Adapter Cable]

4) View the Communication Group pane in the ProVision Work area to see connection activity
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ProVision® User Manual



Report Graph Tools Options ’W Scheduler Window Help l
¥ Recorder communication settings .., cu | 54 !mA -
Connect Recorder 4 | RS-232 COM1
Disconnect Recorder Bluetooth COM 8
Connection properties Tensor WiFi
Download Recerding cell device 55601
7 Retrieve Settings Ethernet 65432
'_"ﬁ Initialize PMI USB Adapter Cable
5% Upload Firmware USE PMI recorder 62118
[=] Identify
g Date and Time
Switch to Standby Mode
Waveform Graph 3
Realtime Waveforms
Meter Display 3

For RS232 recorder, select [Connect Recorder] and either
[RS-232 COM1] or [PMI USB Adapter Cable]

PMI USB Adapter Cable - Processing

1SCl

1

-

-
saladol.

[ Close when operation completes Abort

Status: Trying 4800 bps

Time Recorder

Start: 13:09:4% Name: PMI USB Adapter Cable n

Elapsed: 000515 Model | lﬂ [:I
01010 qgq010 =

Remains:  08:40:45 Connection

0.00 %

The Communication Group pane appears in the ProVision work area with connection information.
The model and serial number will appear in the Devices pane

Connecting a Bluetooth® Recorder

The Bluetooth device cannot be powered by a PCs USB port and connect to the same PC using Bluetooth
communication. Use another PC’s USB port or power the device using a 60V or greater AC voltage source.

Connecting a Bluetooth device to the ProVision software is a several step process and varies depending on the
PC’s operating system.

First connect your PC to the recorder using the Windows Bluetooth selections. Once connected, configure, and
connect to ProVision.

Connect the Bluetooth Recorder to your PC

1) Power the device
2) In Windows 10, enter Bluetooth in the search area
3) Select ‘Bluetooth and other devices’
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Apps Documents Web More =

Bluetooth and other devices
settings
System settings

Settings Bluetooth and other devices settings
2 Night light N m settings

2= Airplane mode N >

&, Dynamic lock 5

£ bluel

Steps 2 and 3 - Search for ‘blue’, then select [Open] or click in the blue area

4) 1In the new window, select ‘Add Bluetooth or other devices’

Settings _ o 3
y Home Bluetooth & other devices
THELS SN ’ | @Add Bluetooth or other device
Devices
Bluetooth
E8 Bluetooth & other devices Q On

Step 4 — Select ‘Add Bluetooth or other device’

5) In the new ‘Add a device’ window, select Bluetooth

Add a device

L{hooss the Knd of devion you 'sant 1o aod.

Blustaaii
hicn bepbcardy pr 4, or sudio and other kindy of Hissioodh descey

ot PCa ! ek Mgt o wirchens deocks

Step 5 — Select Bluetooth

6) The Device model and serial number will appear when found, select the Device

ProVision® User Manual 26



Add a device

Add a device

Make sure your device is turned on and discoverable. Select a device below to
connect.

E Eagle 60546

Step 6 — Your device displays model and serial number when discovered

7) When asked for a pin or pairing code, enter pmi and select [Connect]
Add a device

Add a device

Malke sure your device is turned on and discoverable. Select a device below to
connect.

Eagle 60546

Connecting

Enter the PIN for Eagle 60546.

Step 7 - Enter ’pmi’ as a PIN and select [Connect]

8) You should see the message ‘Device #### Paired’ or similar message, select [Done]

Add a device

Your device is ready to go!

m Eagle 60546

Step 8 — Confirmation, select [Done] at bottom of screen

9) On the ‘Bluetooth & other devices’ page, move down the page and select
‘More Bluetooth options’
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Related settings

Devices and printers
Sound settings

Display settings

More Bluetooth options

Step 9 — Move down the page and select ‘More Bluetooth options’

10) In the new pop-up ‘Bluetooth Settings’, select the ‘COM Ports’ tab
11) Write down or remember the ‘Outgoing COM port number’
12) Select [Cancel] and close the Bluetooth windows

B Bluetooth Sttings X
Options Hardware Shared Folder
This PC parthe COM (serial) ports listed below. To determine
whether you need a COM port, read the documentation that came
with your Bluetooth device.
Port Direction Mame
com? Incoming  Eagle 60546
coma Outgoing  Eagle 60546
Add...
OK Cancel

Steps 10 and 11 — Select the ‘COM Ports’ tab. Remember the outgoing
COM port number

Configure a Bluetooth Recorder in Provision

Now that you have a COM port number, configure the COM port in ProVision.

1)
2)
3)
4)
5)
6)
7)
8)

In ProVision, select [Recorder] and [Recorder Communication Settings]

Select [Add] and [Serial]

In the Name area, enter the Outgoing COM port number

Use the pulldown arrow to change the Serial Port to the Outgoing COM port number
Set the Baud rate to 57600 or higher

Select the check box ‘This is a Bluetooth connection’

Select ‘Save’

The previous pop-up will have the new Serial entry, [close] this pop-up
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Report Graph Tools Options iﬁﬂ'&fﬂtf @ Recorder communication settings x - 8 =
¥ Recorder communication settings ... | [ Enatle USB
Connect Recorder * £ [ Enable USB Adspter Cable
Disconnect Recorder
) ) Communication ports
Connection properties S0 Seridl ’ : S -
Download Recerding # RS-232 COM1 S — o P— ) 5
[l Retrieve Settings .. P/IP 2 hin i  Blotcoth connection
[# Initialize Remove Cell
5 Upload Firmware
=] identify
@ Dateand Time
Switch to Standby Mode Close
Waveform Graph 3
Fealtime Wavetorms Step 2 Select Add button and
Meter Display » Serial B Lol
Step 1 Select Recorder tab and Step 3 Change the Name to reflect the outgoing COM port number

Step 4 Change pulldown to outgoing COM port number

Step 5 Verify Baud rate is 57600
Step 6 Check the box for ‘This is a Bluetooth connection’

Step 7 [Save]

Recorder Communication Settings

@ Recorder communication settings e

Enable USE
Enable USE Adapter Cable

Communication ports

=3 Serial
3 RS-232 COM1
Bluetooth COM B Edit...
Remaove
Close

Step 8 The new Bluetooth entry is listed
Select [Close]

Connect a Bluetooth Recorder to ProVision

1) InProVision, select [Recorder] and [Connect Recorder]
2) Select the [Bluetooth entry] you created

1 Beport Graph Tools Options | Regorder | Scheduler Window Hdp! ;[ Deviees 2 % ||} 14 Communication Group 3 %
B = - = @ Recorder setings " Bluetooth COM 5 - Fimished
F| Recorder communication settings ... o (30 211 24 [ A B Detoit setings
Connect Recorder . RS-232 COM1 = A, Local
L e
1 Disconnect Recorder | Bluetooth COM 5 SE
.
Connection properties Tensor WiFi 9
Status Recorder 60546 delected
B | Cownlosd Recording cell device 55601
"4 Retrieve Seti Ethemet 65432 Tire Fecordet
3| Retrieve Setings et Sat 133851 Neme  BluetoohCOMS
| Initialize PMI USB Adapter Cable E
[ COMPLETED
Sl Upload Firmmaare USE PMI recorder 62118 R = ™ =
AE] ety Remine: 000000 Connection
" 3| Date and Time
Swatch to Standby Mode

Select [Recorder] then [Connect Recorder] and then the Bluetooth entry
you created. The model and serial will be added to the Devices pane. Connection
information is displayed.
Both the Bluetooth Eagle and USB Revolution are shown.
NOTE: A recorder with red lettering denotes a new firmware is available or the lithium battery voltage is low
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Connecting a Wi-Fi Recorder
Connect the Wi-Fi Device to your PC

First connect your PC to the recorder using the Windows Wi-Fi selections. Once connected, configure, and
connect to ProVision.

1) At the bottom of your PC or Laptop, select the Network icon
2) If aPMI Wi-Fi device is within range, the Model and Serial Number will be displayed
3) Select the device and enter the password

a) A Wi-Fi Tensor uses the password: pmi1l2345

b) A Wi-Fi Guardian uses the password Guardian

Tensor 55602
ﬁ < o

To Connect a Wi-Fi enable device to Provision,
Network & Intemet settings Open your PC’s Network & Internet settings

SEAeS i found at the bottom of the screen, and select the device
1 9

Wi-Fi Airplane mode hotsp Tensor 55602
3 Securec

7 Tensor 55602 sy

A @ bt Secured
Enter the network security key

et I

Next

Tensor 5.5”692 ﬁ Tensor 556(:2
( t ]\:} NO met,

secured
Verifying and connecting

Cancel Disconnect

Select Connect , enter the password, then select Next and verify connection

Configure a Wi-Fi connection in Provision

This step is only performed once for each recorder model, the Wi-Fi IP address does not change. Recorders of
the same model use the same IP address.

1) In ProVision, select [Recorder] and [Recorder Communication Settings]

2) Select [Add] and [TCP/IP]

3) Inthe Name area, enter the serial number of the Tensor

4) Inthe Address area, enter the IP address given to you by the PMI Tech Support Team
5) Select [Save] and [close]
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Beport Graph Tools Options | Regorder

=&  Recorder communication settings ...

[ Enable Use

Connect Recorder 3
Disconnect Recorder
Connection properties
Downlosd Recording
[ Retrieve Settings
24 Initialize
5l Upload Firmware
=] identify
& Dateand Time
Switch to Standby Mode

Communication ports
© L Seria

Meter Display ,

$ RS-232 COM1
Bluetooth COM 8

& Recorder communication settings

E [] Enable USE Adzpter Cable

Edit

Close:

Step 1 Select Recorder tab and
Recorder Communication Settings

@& Recorder communication settings

Enable USB

[+] Enable USE Adapter Cable

Communication poris

Step 2 Select Add button and TCP/IP

® Communicat tion Port Settings - o X
Hame
| [TeserwAl ]
Serial
- TCR/IP connection propertes
TCR/IP. Adcress 17216331
Cell
. Port
[] This is:a Cell connection
[ SSL Enabled Devics

Save | | Cancel

Step 3 Change the Name to match the device
Step 4 Enter the Wi-Fi IP address

(Tensor-172.16.33.1, Guardian-172.16.32.1)

Step 5 Select [Save]

x

= 3 Senal

E.

=3 TCPIP

@ Tensor WiFi

RS-232 COM1
Bluetooth COM 8

Close

Wi-Fi entry listed as well as previous Bluetooth entry
Connect a Wi-Fi Recorder to ProVision

1) InProVision, select [Recorder] and [Connect Recorder]
2) Select the [Wi-Fi entry] you created

Eepon Graph  Toals Opmlﬁemm!r

i F Deviees

Switch to Standby Mode

Waveform Graph s
Resltin

2 x|[e

Scheduler Wingdow Help l o o L] ‘
= Recorder communication settings .- o (304 5 Rla = |- :Gg;:mﬁmmﬁs " Tensar Wit - Finished v 4
Connect Recorder . RS-232 COM1 L, Local
Disconnect Racardar Sluetooth COM § —92 E:“'“ :
Connection properties Tensor WiFi P IE Sose
Download Reconding cell device 55601 Status: Recorder 55602 detected
A Retrieve Settings Ethemat 65432 Time e
B2 Inisslize PMIUSE Adapter Cable St 42031 Name:  Tensor WAFi
[; ;;;; ware USB PMi recorder 62118 Bopset  00:00:08 | | Modek H& COMPLETED C;]
G Date and Time Remains: 000000  Comnection

Select [Recorder] then [Connect Recorder] and then the Wi-Fi entry you created. The model and serial will

be added to the Devices pane. Connection information is displayed.
Both the Wi-Fi Tensor and USB Revolution are shown.
NOTE: A recorder with red lettering denotes a new firmware is available or the lithium battery voltage is low
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Connecting a Cellular Recorder

To communicate with your cellular recorder, the cell modem must be set up with a Verizon cell plan. Use the
SIM and IMEI numbers found in the shipping container when purchasing the cell plan. The default is to use a
Dynamic IP address, one that changes with every power-on, a public static IP address, which does not change,
is preferred. Also, an Internal IP address can be supplied to Verizon by your company’s IT group. If configured
for an internal IP address, your PC must be on the internal network to access the internal IP addresses. Inform
your IT that the cellular PMI recorders use ports 3141 (and port 11000 with dynamic IPs) for TCP/IP
communications to the ProVision software.

Configure a cellular IP in Provision
Contact PMI Technical Support if your cell device is using a Dynamic IP address.

1) InProVision, select [Recorder] and [Recorder Communication Settings]
2) Select [Add] and [TCP/IP]

3) Inthe Name area, enter the model and serial number of the cellular device
4) Inthe Address area, enter the IP address given to you by Verizon

5) Select the check box; ‘This is a Cell Connection’

6) Select [Save]

7) The previous pop-up will have the new TCP/IP entry, [Close] this pop-up
8) Repeat for each cell device.

9) Previously added entries can be edited or removed

Adding a Cell Device to ProVision

Communica tion Part Settings - o X

Report Graph Tools Options | Regorder | | ® Recorder communication settings %
¥ Recorder communication settings ... 7] Ensble USB Hame —
el device 55601
EnecEReca oy * E| 2] Enable USE Adspter Cable - -
Disconnect Recorder . Serial TCP/IP connection properies
Communication ports [
Connection properties
R =3 Serisl t Fad TCp/IP Address: 166.148.34.28
Download Recording @ RS-232 COM1 =
= Cell Pt an
. |

Remaove
[ This s a Call connaction

] S5L Enabled Device

Switch to Standby Mode Close

Waveform Graph »

ealtime Wavetorms Step 2 Select Add button and TCP/IP

Meter Display

Step 1 Select Recorder tab and

Recorder Communication Settings Steps 3 -6

Step 3 In the Name area enter the Model and

Serial Number of the device
Step 4 Enter the IP address assigned by Verizon
Step 5 Select the box for *This is a cell connection’
Step 6 Select [Save]
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& Recorder communication settings x

[ Enable USB
[] Enable USE Adapter Cable

Communication ports

=3 Senal
3 RS-232 COM1
Bluetooth COM 8
- £3 TCPIP
Tensor WiFi
cell device 55607 =iz
Close

Step 7 New cell device is listed with previous Bluetooth and Wi-Fi entries
Connect a Cell Recorder to ProVision

1) InProVision, select [Recorder] and [Connect Recorder]
2) Select the Cell Recorder entry you created

Report Graph Tocls Options | Recorder | Scheduler Window Help ! £ Devices 2 %

M= Recorder communication settings ... [} .ﬂ [ g E‘ﬁ ‘@ WA = = ;‘E Recorder nettiacs -
Connect Recorder » RS-232 COM1 %, gc[',;efault settings
Disconnect Recorder Bluetooth COM 5 s
Connection properties Tensor WiFi .91'
Download Recording cell device 55601 g ST~

ST Retrieve Settings Ethernet 65432

2 Initialize PMI USB Adapter Cable

Wl Upload Firmware USB PMI recorder 62118

=] Identify

Select [Recorder] then [Connect Recorder] and then the Cell Recorder entry you created. The model and
serial will be added to the Devices pane. Connection information is displayed.

Both the Wi-Fi Tensor and Cell Revolution are shown.

NOTE: A recorder with red lettering denotes a new firmware is available or the lithium battery voltage is low

Connecting an Ethernet Recorder

For a recorder connected to your local area network using the supplied Ethernet communications cable, upon
connection, the recorder’s Ethernet IP address is assigned by your network DHCP (Dynamic Host
Configuration Protocol) Server. The DHCP supplied IP address is Dynamic, meaning that the IP address may
change when the Revolution is power-cycled or rebooted. In most cases, the IP address will need to be modified
and set to a Static, or a permanent IP address for ProVision to access it. Your company’s Information
Technology (IT) department will need to provide the Static IP address to use. Inform your IT that the Ethernet
Revolution uses port 3141 for TCP/IP communications to the ProVision software.
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There are two models of Ethernet Revolutions, one will power from the Channel 1 AC connection, the other
powers from the Ethernet cable and will need a 3" party 15v Power Over Ethernet (PoE) adapter or a network
router that supplies PoE.

Configure an Ethernet IP Address in Provision

1) InProVision, select [Recorder] and [Recorder Communication Settings]
2) Select [Add] and [TCP/IP]

3) Inthe Name area, enter the model and serial number of the Ethernet device
4) Inthe Address area, enter the IP address

5) Select [Save]

6) The previous pop-up will have the new TCP/IP entry, [Close] this pop-up

Report Graph Tools Options | Regorder | | Recorder communication settings x Communicat tion Bort Settings - o % |
& Recorder communication settings ... ‘ Enable USB Name:
Connect Recorder * H 1 Enable S8 dapter Cable — Ethemet £543] ]
Disconnect Recorder o o ‘ MDI:Em TCP.IP connection propeties
Zonnection propertics (3 Serial | TCP/IP Address: (15218512108
Download Recording @ Rs232CcOM1 | B i . o
45 Retrieve Settings Edit ' =
! 39 Initial Remove
5 Upload Firmware [[] This is a Cell connection
=] Identify [] SSL Enabled Deviea
@ Dste and Time
Switch to Standby Mode Close
Waveform Graph 3
B e S Step 2 Select Add button and TCP/IP
Meter Display »

Save Cancel

Step | Select Recorder tab and
Recorder Communication Settings Step 3 In the Name area enter the Model and
Serial Number of the device
Step 4 Enter the TP address
Step 5 Select [Save]

&b Recorder communication settings X

[] Enable USE
Enable USB Adapter Cable

Communication ports

|2-E3 Serial

& RS-232 COM1

Eluetooth COM & Edit_
=3 TCPIP
: Tensor WiFi Re
cell device 55601 Towe
Ethernet 65432
Close

Step 6 New Ethernet device is listed with previous Cell, Bluetooth, and Wi-Fi entries
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Setting the Recorder’s Ethernet IP address using the SNET Utility

The separate SNET utility is used to set the static IP address when the device is already connected to a network
and communicating on the default DHCP dynamic IP. Typically the Ethernet devices are located inside a
private network and your IT will need to provide the static IP.

The SNET utility and manual can be downloaded from the PMI website: https://powermonitors.com/downloads
Contact Technical Support to change the Ethernet IP address when connected using a USB cable.

Main hed

Metwork Litiity

Reboot

UDFP Reboot
UDP Fing

Retrieve Logs

Status: TCP Find
TCP Disconnect

Serial Number:

0 TCP Connect
Send Config

Get Config |

Change Metwork Settings

j

View Active IP Address

[

Manual IP address

No connection

Quit

ok |

The SNET utility is used to find the dynamic Ethernet connected PMI devices
and change them to static IP addresses

Cancel | | Help |

Connect an Ethernet Recorder to ProVision

1) InProVision, select [Recorder] and [Connect Recorder]
2) Select the [Ethernet Recorder entry] you created

Report Graph Tools Options | Recorder

& Recorder communication settings ...

 Scheduler Window Help

oo B ER]A -

| Connect Recorder »

RS-232 COM1

Disconnect Recorder

Connection properties

Download Recording

7

Retrieve Settings
2 Initialize
3 Upload Firmware

2] identify

Bluetocoth COM 5

Tensor WiFi

cell device 55601
Ethernet 65432

PMI USB Adapter Cable
USB PMI recorder 62118

QDe'ncu a x

= L@ Recorder settings
Cg Default settings
= (a.,_ Local
L3 Events
3
$# Tensor [55602]

NI VNS S
Select [Recorder] then [Connect Recorder] and then the Ethernet Recorder entry you created. The model
and serial will be added to the Devices pane. Connection information is displayed.
Both the Wi-Fi Tensor and ethernet Revolution are shown.
NOTE: A recorder with red lettering denotes a new firmware is available or the lithium battery voltage is low
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Disconnecting a Recorder

A connected recorder may be disconnected from the system by clicking on the Recorder menu, and then
clicking on Disconnect.

The Communication Group pane will display the progress of the disconnection:

: Communication Group T

RS5-232 COMI - Finished

Eagle [60036] - Processing

Disconnecting
Status: | Disconneciing
Time Recorder
Start: 00:00:00 Name: Eagle [E0036]

101010 101010 _

Elapsed:  00:00:00 || Modek Eagle !E

Remains:  00:00:00 Connection COM1 at 4800 bps

0.00% |
[V Close when operation completes Abort
Revolution [61071] - Finished > 4 )
o | e |
Status: | Finished
Time Recorder
Start: 11:21:50 MName: Revelution [61071]

Elzpsed: 000000  Model:  Revolution -H COMPLETED —

Remains:  00:00:00 Connection USB PMI recorder 61071

100.00 %
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Managing Recorders

Managing PMI recorders is easily accomplished with ProVision®. The Devices pane provides the primary
location for organizing, scheduling, and configuring the recorders. If you do not see the Devices pane, select the
View menu, and verify Devices is checked.

Directly under the Recorder Settings system folder is a list of recorder initialization templates. The default
template is always listed. Users can create their own initialization templates as well as send and receive
templates to or from other users.

Under the Local heading is the Events system folder containing all scheduled events for automating recorder
tasks, such as downloading data and also a list of connected recorders or remote recorders.

Additional folders may be added to help organize recorders by right-clicking anywhere in the Devices pane, and
then clicking Create Folder.

ﬁﬂm o ox

- @ Recorder settings
iy 3 wire delta w harmonics
{E Default settings
¥ tensor
L, Local
=HL§ Events
& Daily - 10:43 AM

78 Revolution [61071] *(DL)

S

Devices pane showing recorder templates, scheduled events and
recorder being downloaded

There are two ways to see the available recorder functions; The first is to select the [Recorder] menu at the top
of ProVision, the second is to right-click on the recorder name (model and serial number in the Devices Pane).
If there is no recorder name listed, the options will be grayed out except for [Connect] and [Recorder
communication settings].

Connect
Disconnect

Connection Properties ...

Delete Del
Rename F2
Cut

Copy Ctrl+X
Downlead Recording to 13

Retrieve Settings
Initialize
Identify
Date and Time...

Upload Firmware

Switch to Ready Mode

Waveform Graph 3

Waveform Mode

Meter Display 3
Options for a connected recorder

ProVision® User Manual 37



Using a Recorder

ProVision provides a sophisticated graphical user interface that expands the usability and management of PMI
recorders.

Automating tasks, storing recorder configurations, viewing real-time data, communicating with multiple
recorders simultaneously, are all features included with the ProVision system.

All PMI recorders function in one of two operational modes: Standby mode or Ready mode.
Standby Mode

The Standby mode is used for configuring a PMI recorder in preparation of recording data. The following
operations may be performed while in Standby mode:

+ Recorder identification

« Recorder initialization

- Data downloading

« Firmware uploading

« Setting date & time

- Retrieving recorder settings
Ready Mode

The Ready mode is used when a PMI recorder is actively collecting PQ data. The following operations may be
performed while in Ready mode:

 Recording PQ data
- Displaying real-time PQ data

Note Normally, it is not necessary to manually change the operational mode of a recorder as ProVision will
automatically change the mode.
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Identifying a Recorder

Identification is a quick and simple operation used to find additional information about a connected recorder.
Click on the Recorder menu, and then click Identify.

The Communication Group pane displays the progress of the identification process:

@mmm&un . x
i Revolution [61071] - Finished v 4 )
View Close

Status: | Finished

Time Recorder

Start: 11:09:02 MName: Revelution [61071] n

Elapsed:  00:00:00  Model Revolution H COMPLETED [:]
—r=s

Remains:  00:00:00 Connection USB PMI recorder 61071

100.00 %

Once completed, click on the View button to display additional information about the recorder:

[Z] View |dentification Information x

Model: Revolution
Serial Number: 61071
Firmware Version: 5.77
Voltage Channels: 4
Cument Channels: 4
Plus Option; No
Power Option: Yes
Hamonics Option: Yes
Memory Option: 1GB

aang: A 3 volt Lithium battery showing 2.6 volts or less,
Lithium Battery: 0.04 Volts . .
will need replacing,

contact PMI to get a Return Authorization (RA)

Fa

Initializing a Recorder

Initialization is an important operation used to configure a connected PMI recorder prior to recording PQ data.
Once a configuration has been completed, save it for future use.

NOTE: Not all selections apply to all recorders. ProVision and the recorders are intelligent devices and will
only use the selections that apply to that device being initialized. If a device is connected and a menu selection
does not apply to that device, the selections will be “grayed out”.

When the recorder is connected to ProVision, click on the Recorder menu, and then select Initialize.

The first screen to appear contains the basic settings used to initialize a recorder:
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Basic Screen

@ Edit Settings o x
Basic Screen
Recording Interval
Number of Channels:
® Specify Interval 1 minute B o
O Spacity Record Time Record Time: 3367 days
19 hours 44 minutes Current Range:
1000 Amp {Flex) ~

Circut Types
Interval Graph Overwrite:

[[] Enable Settings Enable

Report Header
Linel ‘

Line2: ‘

Line3: ‘
Line4: ‘

Impart Export Restore Default | | Restore All Defoults | [ Cancel

Record Interval

Select either the Specify Interval button or the Specify Record Time button. For Specify Interval, select the
Interval time in the pull down which ranges from cycle to 4 hours. The Record Time is displayed and varies
depending on the interval selection, the Number of Channels selected, and the recorder’s memory. For Specify
Record Time, select time in the pulldown which ranges from ten minutes to one year. Note: the recorders
sample at 256 samples per cycle or greater depending on the recorder model, the interval determines how often
the data points (min, max, ave) are shown in the interval graphs.

Number of Channels

Select the numbers to record.

Current Range

Select the current range that reflects the type of current probes (Flex CT or TLARS) used is close to the
expected amperage

Circuit Type

The default or no selection will use a wye (phase to neutral voltages) circuit type. To change, select the Enable
Settings box and then a circuit type. Refer to the hookup diagrams in the Appendices.
Interval Graph Overwrite

A check in this box will cause the oldest data to be overwritten once memory is full. Also called FIFO or
circular mode.

Report Header

Four lines of optional text, which will display in the downloaded data on reports and graphs. Uses can include
addresses, meter numbers, etc.
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Import
Select to retrieve a previously stored configuration from memory.
Export

Select to store configuration to an xml file which can be used to Import to another recorder or used to create an
initialization template.

Restore Default

Select to reset a particular parameter setting to its default value. Select the parameter to be reset before using
this button.

Restore All Defaults

Select to reset all the settings to their default values.

Cancel

Select to close this window without initializing the recorder.

Advanced

Select to access additional recorder settings.

Finish

Select when changes are completed and ready to finalize initialization of the recorder.

During the initialization process, ProVision® sends the configuration settings to the recorder and performs
other tasks to initialize the recorder. The Communication Group pane displays the progress of the
initialization:
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Advanced Configuration Settings

Modifying the default setting will change the record time. Always verify the record time after making changes
and adjust the Recording Interval as needed.

Quick links the advanced reports and graphs can be found on the Header Report.

Note: Most Recorder memory is assigned to Interval Graphs/Strip charts (the Basic screen and Interval Graph
screen). Waveform Captures, Events, Flicker etc., are assigned separate recorder memory. Changing these
settings does not affect the Recording Interval time.

& Edit Settings O X
Interval Graphs

Interval Graphs  Waveforms  Events  Fiicker Abnommal Voltage Transients  Misc.  Email  CBEMA

Interval Graphs Hamonic Graphs Recording Interval

RMS Voltage Recording Interval

(®) Specify Interval

RMS Current [l V Harmonics Magnitude

Specify Record Time
|365| PUN;" ]V Harmenics Phase L
Apparent Power ] | Harmonics Magnitude 1 minute ~

Reactive Power

Phase Angle [ I Harmonics Phase

Record Time: 3367 days

Power Factor 18 hours 44 minutes
Displacement Power Factor - .
C]VTHD el e T |IEEE 515 Recording (Revolution Only)
E ::T:qiency Mot Compliant

E ::I;I; E::zt:: * Allowed Harmonic Range: 1-51 Daily Wieekly

Interharmonics

] Max [ Avg [ Min

|EC Flicker (Pst Interval)
10 minutes v

Must be multiple of recording interval

Restore Default Restaore All Defaults Cancel Basic < Back Mext = Finish

Interval Graphs

Check the boxes that you wish to record.

Harmonic Graphs / Selected Harmonics

First make your selections of Harmonic Magnitude and/or Phase, then select the harmonics you wish to record.
Entries can be: All Harmonics (1-51) some recorders have a lower range, smaller grouping of harmonics (1-
25), Specific odd harmonics (3,5,7,9,11) or a mix of both (2-10,25,27).

Adding Harmonics to the recording drastically changes the record time.
Recording Interval

A duplicate of the Basic Screen. Adjust the Recording Interval depending on the selections made. No need to
go back to the Basic screen.
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IEEE 519 Recording (Revolution Only)

Selecting Daily will automatically set the required parameters for 3-second IEEE 519 recordings. Selecting
Weekly will automatically set the required parameters for 10-minute IEEE519 recordings.

If any changes are made, verify that Compliant is still indicated. If Not Compliant is shown, then undo the
changes until Complaint is again shown.

Not Compliant indicates the recording does not meet IEEE 519 requirements.
IEC Flicker (Pst Interval)

Default setting is 10 minutes. Make changes as needed

Waveform Capture

@ Edit Settings m} X
Waveform Capture
Interval Graphe WWaveforms  Events  Flicker Abromnal Voltage Transients Misc. Email  CBEMA
Voltage Threshold Pre/Paost Waveform Info
Chaneht : Pre: Cycles Total Number Of Waveforms:
Channel 2: %
Fost: I:I Cycles 184 waveform capture events
Channel 3: %
i . Trigger Threshold
Chanmel ¢ - Chamnel 1 Vol
Cument Threshold Channel 2: Volts
St = Channel 3 Voits
Sz * Channel 4 Voits
Channel 3: %
Channel 4: % Overwrite
Voltage THD Threshold Penod | pisabled ~
Capture:
Channel 7: % Voltage: |4 Channels ~ [] Transient Capture
Channel 3: ES Current: |4 Channels - [[] Event Capture
Restore Default Restore All Defaults Cancel Basic < Back Mext = Finish

Voltage Threshold

Enter in the percent of voltage reading that you wish to cause a waveform capture to occur. An example- If your
unit is on a 120V service and you set the voltage threshold to be 10%, the unit would require a 12V change in
voltage value to occur from one cycle to the next in order for a waveform to be triggered.

Current Threshold

Enter in the percent of full-scale current that you wish to cause a waveform capture to occur. An example- If
your unit is on a 1000A scale and you set the current threshold to be 10%, the unit would require a 100A change
in current value to occur from one cycle to the next in order for a waveform to be triggered.

Voltage THD Threshold

Enter in the percent of voltage Total Harmonic Distortion reading that you wish to cause a waveform capture to
occur.
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Period Capture

Default setting is Disabled. A selection 1-minute to 4-week will cause the recorder to capture a waveform at the
selected setting.

Samples/Cycles

Some recorders allow a lower resolution (number of points) to be captured, A lower resolution increases in the
total number of waveforms that can be captured.

Pre/Post Waveforms

Default setting is 9-cycles (2-cycles, the trigger cycle, 6-cycles) Enter in the number of cycles you wish to
capture. Note that recorders have a maximum limit of total cycles in one waveform capture.

Trigger Thresholds

Select the number of volts (deviation from previous cycle) that would cause a waveform capture to occur.

Overwrite

A check in this box will cause the waveforms to overwrite the oldest waveforms once the waveform memory
allocation is full.

Voltage & Current
Select the number of voltage and current channels to collect waveforms from.

Example:If you select 2 channels, only channels 1 and 2 will collect waveforms. If your unit has 4 channels,
channel 3 and 4 will not collect any.

Changes to the number of channels will adjust the number of waveforms captures available.
Cross-Triggers

Selecting Transient Capture will cause a waveform capture to occur when a Transient capture occurs. Note
that there can be several transients in one waveform capture.

Selecting Event Capture will cause a waveform capture to occur when an Event occurs.
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Event Capture

& Edit Settings ] x
Interval Graphs Waveforms  Events  Flicker Abnomal Voltage Transients Misc. Emal CBEMA
Event Recording Parameters
Mominal Voltage (1- Thresheld Bands +- (1-  Minimum Event Time

800 volts) 255 volts) (1-255 cycles)
ChanneH'luD | ‘5 ‘ |1D |
Channel 2.|12|} | ‘5 ‘ |1D |
Channel 3:|12[) | ‘E ‘ |1D |
Channel 4:|12[) | ‘5 ‘ |1D |
Loose Neutral Parameters
Trigger Duration: ETETTE
Range: wvolts
Difference: valts

Restore Default Restore All Defaults Cancel Basic < Back Next > Finish

Event Recording Parameters

Nominal Voltage is the voltage against which all events are measured. Factory setting is 120 volts. Adjust to
match the site’s voltage.

Threshold Bands +/-

The variations in voltage above and below the nominal voltage set in the first column needed to signal a voltage
event. Factory setting is 6-volts, meaning that at 120 volts a voltage of less than 114, or greater than 126, will
create an event. Typical setting is 5% of the nominal voltage set in the first column.

Minimum Event Time

The number of consecutive cycles that must elapse before a new event of the same slope can be triggered.
Factory setting is 10 cycles.

Enter any changes in the appropriate boxes. The Recorder will record events that meet or exceed your settings.
The Event Change Table is listed in the Header Report of the downloaded data file.

Loose Neutral Parameters

Trigger Duration

The number of seconds that the condition has to be present for it to be considered a loose neutral.

Range

Number of volts above or below nominal voltage that the condition would need to be reached to be considered a

loose neutral. (i.e.- nominal =120v AC and a range of 12 v AC, either
L1 or L2 would need to be outside of the 108 to 132 v AC range to meet the condition)
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Difference

The number of volts that the between channel 1 and channel 2 need to be in order for the condition to be
considered a loose neutral. (i.e.- L1 would need to be 136 or 104 v AC if L2 was 120v AC to meet the condition
of a loose neutral)

Flicker

@ Edit Settings (m] X
Flicker

interval Graphs  Waveforns  Events  Flicker  Abnomnal Voltage Transents Misc.  Emal  CBEMA

Flicker Parameters
Period Tolerance (1-7%)  Limit (1-255)

» | 10 Seconds 09
1 Minute 12
15 Minute. 21
30 Minute 26

1 Hour kA
£ Hour [47
& Hour 57
12 Hour IE
24 Hour 7

S 2= =2 = =] =] =] o=
BEEIEEEEE

* Default parameters conform to IEEE Standard 141

Restore Default Restore All Defaults Cancel Basic < Back Next > Finish

Flicker Parameters

Contains three columns for each time span in the first column

Period

Set the percentage of variation

Tolerance

Set the minimum number of cycles

Limit

A flicker event occurs when the voltage varies from the nominal by more than the tolerance for more cycles
than the limit within the given period. For example, using the factory settings for a 10-second period, a flicker
event would be recorded when five or more variations of more than 1 percent occur within 10 seconds.

Enter changes in the appropriate boxes.

The Recorder will record events that meet or exceed your settings. The Flicker Report is listed in the Header
Report of the downloaded data file

Note: These settings are for the IEEE Standard 141 report. Settings for IEC Flicker are in advanced settings.
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Abnormal Voltage

@ Edit Settings
Abnormal Voltage

Interval Graphs  Wavefors  Evenis  Flicker

Channel 1 Channel 2
Standard

13

LowRange HighRange Mominal Lowlow Low MNominal High High High

-

Abnomal Voltage  Transients Misc. Emal  CBEMA

3 12 120 108
10 20 208 188

14 (120|126 |132
18 208|218 |228

24 240 216

228 240 252 264

13 27 277 250

264 FIrd 230 304

24 48 480 432

Custom

LowRange HighRange Nominal Low

456 430 504 528

Low Low Mominal High High High

L3

1B 10 115 20

5 ‘1:- |1: [o
1 B |23 [ 207

[28 [0 241 [383

Abnormal LED Trigger Duration: |5 Seconds B Standad ] Custom

Restore Default Restore All Defaults Cancel Basic < Back Next > Finish

This window displays a chart of low and high abnormal voltage ranges. There are four pages of charts—one for
each recording channel in use. To switch from channel to channel, click on the numbered tab at the top of the

charts.
Standard Settings

The standard chart lists five nominal voltages (120, 208, 240, 277, and 480). To the left of the nominal voltages
are columns marked “low range” and “high range.” These numbers determine the values in the five columns to
the right of the nominals. For example, for the nominal 120, the default low-range setting is 6 and the default
high-range setting is 12. In this case, a low range abnormal voltage event will be recorded if the voltage is below
114 or above 126. (That is, 120 volts plus or minus 6, the low-range setting.) A high-range abnormal voltage
event will be recorded if the voltage drops below 108 or peaks above 132. (Again, 120 volts plus or minus 12, the

high-range setting.)
Custom Settings

The custom scale works much the same way, except you are permitted to change the two nominal voltages.

If you want the Recorder to use only the settings in the standard chart, check “Standard” at the bottom of the
page. If you want the Recorder to use only the settings in the custom chart, check “Custom.” If you want the
Recorder to use both charts, check both boxes.

The Recorder will record the date and time of voltages which lie outside the ranges you have defined. The

Abnormal Voltage Report is listed in the Header Report of the downloaded data file
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Transient Capture

Transient capture is an option for specific recorders.

@ Edit Settings O X
Transient Capture

Interval Graphs  Waveforms  Events  Flicker Abnomnal Voltage  Transients Misc.  Emal CBEMA

Voltage Threshold Pre/Post Transient Info
Channel 1: 200 % Ers Total Number Of Transients
@ B = . 100 Samples

S Cilal Post: 10 Samples 2441 transient capture events
Channel 3: 200

. — Trigger Threshold
izl sl Channel 1: Volts
Current Threshold Channel 2: Volts
Ene 40 & Channel 3: Wolts
i Cranwel & Vats
Channel 3: 4
Channel 4: 4
Period Capture: | Djsabled Voltage: 4 Channels
Current: 4 Channels
Restore Default Restore All Defaults Cancel Basic < Back Next > Finish

Trigger Thresholds
Select the number of volts (deviation from previous cycle) that would cause a Transient waveform capture to

occur. Typically set to 2-3 times the nominal voltage.

Misc.

Selections will change depending on the recorder.

& Edit Settings m} X
Misc.

Interval Graphs ~Waveforms  Events  Flicker Abnommal Voltage Transients Misc.  Emal  CBEMA

Channel Names

Voltage Ch. 1: LED Indicator: Enable
CH1:
Vltage Ch. 2: Interval Graph Memory Usags: %
CH2:
Voltage Ch. 3:
CH3: Rotary Switch Override: Enable
Voltage Ch. 4:
CH4: .
Significant Change Threshold Enable
Miscellaneous Settings Modem Settings
o . Ring Count: |3
[[] Use Arithmetic Volt-Amps
Initialization Command: |ATS0=3510=10E08C14D0Y1 Use default
Restore Default Restore All Defaults Cancel Easic < Back Mext > Finish

Channel Names
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Enter in any tag names for channels.

Disable Keypad

A check in this box will disable the unit keypad.

Display High Resolution

A check in this box will provide a display with an extra significant digit.

Use Arithmetic Volts-Amps

There are two competing methods for resolving the mathematical impossibility of precisely computing 3-phase
delta apparent power was given. The arithmetic method is the older method but is still seen in legacy meters and
from manufacturer equipment specifications. The vector method more often gives intuitive results and is the
default with all PMI power recorders.

Modem Settings

For older recorders with a dial-up modem. This is the number of rings the Recorder will wait before answering a
call. If a Recorder is in a substation with a phone line also used for voice communications, you may want to set
the ring count higher. That would allow a person the chance to answer the phone before the Recorder modem
picks up. Factory setting is 3 rings. Modem Initialization Command string can also be set.

LED Indicator
This setting has no effect on the Recorder.
Interval Graph Memory Usage

Recorder memory is sectioned into several pieces, Interval data (Interval graphs also called strip charts) uses the
largest memory section in a recorder. Recorders with 1GB of memory can create very large data files if the
recorder is left recording for an extended period of time. Changing the Interval Graph Memory Usage setting
can limit the amount of strip chart memory used and create smaller data files, but also shorter record time.

Rotary Switch Overwrite

If checked, this feature prevents a user from changing Recorder settings manually from the faceplate keypad, or
rotary switches on the IV Recorders. Factory setting is not checked (not enabled). For more information see the
Recorder Manual.

Significant Change Threshold

This setting determines the change in voltage needed before the Recorder records a significant change. Factory
setting is 3 volts. The permitted range is 1-8 volts, with a limit of 1000 events.

The significant change graph and report data is non-linear, it is based on voltage change and not the Interval
Record Time. 3-volts for 120, 4-volts for 277 and 6-volts for 480 are common settings.

ProVision® User Manual 49



Email Settings

@& Edit Settings O X
Email Settings
Interval Graphs 'Waveforms  Everts  Flicker Abnormal Voltage  Transients Misc.  Emal  CBEMA
Specific Settings
Holdoff Time (seconds) RIS Voliage [] Canvess Enabled
. RMS Curent
Hystresis: L ] Rea Ponr
[] Enable Canvass Alerts i D
Revert to Defaults
Restore Default Restore All Defaults Cancel Basic < Back Next > Finish

Recorders with a cellular modem option can be configured with an Email notification option. See your sales
representative for a cost of this option and contact PMI technical support for configuration.

CBEMAVJITIC Settings

& Edit Settings m] et
CBEMA Settings

Interval Graphs Waveforms  Everts Flicker Abnormal Voltage Transiemts Misc. Emal CBEMA
Channels: |3 ~

MNominal Voltage: 120

Percertage Time, seconds e
E o oooes
200 0.001
140 0.003
120 0.003
120 05
10 05
10 100
0 0.02
70 0.02
70 05
80 05
80 10
50 10
an 100 hd

Restore Default Restore All Defaults Cancel Basic < Back Next > Finish

The CBEMA (blue) and ITIC (orange) curves are both used to visibly represent voltage events. The terms and
associated curves are used somewhat interchangeably even though there are subtle differences between the two.
The CBEMA (Computer Business Equipment Manufacturers Association) curve was originally created in the
1970’s. It defines various regions based on input voltage where computer equipment may encounter operational
issues. The ITIC (Information Technology Industry Council) curve is a modified version of the CBEMA curve
created in the 1990’s. It also defines regions based on input voltage but in a clearer fashion with discrete steps.
Either can be used to create a visual representation of voltage acceptability by plotting the magnitude and
duration of voltage events.

Set the number of Channels and the Nominal Voltage.
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Complete the Initialization

Select Finish and select Yes to complete the recorder initialization. The Communication Group pane will show

the progress until completion

ProVision

o Wauld you like to initialize the recorder with new settings?

Yes

Once completed, the recorder is ready to record data based on the configuration that has been set.

Revolution [61071] - Processing

* 4 p

Close when operation completes Abaort

Status: |

Time Recorder
Start: 11:21:21 MName: Revolution [61071]
Elapsed:  00:00.00 Model: Revolution

Remains:  00:00:00 Connection LUSB PMI recorder 61071

Recorder Settings ... Waveform Capilure

101010 101010

-

Creating a Recorder Template

Recorder templates can be created to simplify and standardize the initialization process. Once a template is
created, it can be ‘dragged and dropped’ onto a connected recorder to initialize with the template settings.

Right-click on Recorder Settings and select Create Template Settings. Choose your recorder and select OK.
The Initialization Basic page will appear. Adjust the settings needed, select Finish and name the template.
Custom templates can be shared with other co-workers.
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h? g! Defalul Create Folder
=% Local |  Create Template Settings
"'é Event Paste Ctrl+V
Send by e-mail

& Recorder Trpes - o =

Faconder Type:  Seeial Engle e

Hame: | Esgle 120

‘oltage Chasraly: | Gusredian

Currers Channels

Fumwere verson: 439

51



Downloading a Recorder

After a PMI recorder has collected PQ data, it is necessary to download the data to the computer for further
analysis. Refer to the section Connecting Recorders in this manual to connect ProVision to the recorder for
downloading.

Once the recorder is connected, click on the Recorder menu, and then select Download Recording.

Report Graph Tools Options | Recorder | Scheduler Window Help

[ ®=| Recorder communication settings ... cu (=7 | B B4 II
Connect Recorder 4 EE 9 | !
-_| Disconnect Recorder
Connection properties Devices o x
"| Download Recording | Recorder settings
l = ‘:ﬁ) 3 wire delta w harmoni
5 Retrieve Settings EZH -
158 = {4 Default settings
Z Initialize (% tensor
= . |, Local
5% Upload Firmware 3 Events

[=] Identify ol Eagle [B0546]
_(a_ Date and Time
Switch to Standby Mode

Waveform Graph 4
Realtime Waveforms

Meter Display 4

During the downloading process, the Communication Group pane displays the progress of the operation:

Eagle [60546] - Processing

Abort

Status Downloading

Time Recorder

Start: 14:48:14 Mame: Ezgle [60546]

ﬂ 101010
Elapsed: 000000  Model  Eagle | IE [3
_ =

Remains:  00:00:00 Connection USBE PMI recorder 60546

0.00 %

Once the download is complete, enter a name for the new data file. The data file is placed in the Recent
Downloads folder.

@& ProVision *

File Name

You will be asked to initialize the recorder. Select Yes to remove the old data and start a new recording using
the same initialization settings on the next power-up or select No to initialize later. If power is applied to the
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recorder that has not been initialized, the new data will be appended to the old data.

To open the downloaded data file, click the View button in the Communication Group pane or click on the data
file name under the Recent Downloads folder.

Retrieve the Settings from a Recorder

You can retrieve and modify the initialization settings of a recorder. The recorder must be connected before the
settings can be retrieved. A remotely connected recorder will stop recording when retrieving the settings.

Click on the Recorder menu, and then click Retrieve Settings.

Report Graph Tools Options | Recorder IScheduIer Window Help

M Recorder communication settings ... cu (=) | Bl !E
Connect Recorder 3 EE Q [N fal N
Disconnect Recorder
Connection properties Devices o x
Download Recording i Recorder settings

- - - "Il) 3 wire delta w harmoni

|—'§? Betrieve Settings | % Default settings

_’ﬁ Initialize iy tensor

- N \%, Local

5 Upload Firmware q Events

[Z] Identify Al E=le [60546]

@ Date and Time
Switch to Standby Mcde
Waveform Graph 3
Realtime Waveforms
Meter Display >

During the retrieval of the settings, the Communication Group pane displays the progress of the operation:

Once completed, click on the Export button to save the settings for future use, or click on the Open button to
view the settings:

Eagle [60546] - Finished

Open Export... Close
Status: Finished
Time Recorder
Start: 1510:26  Name: Esgle [60545] f\
Elapsed:  00.00:01  Model: Eagle H COMPLETED [:]
——

Remains:  00:00:00 Connection  USE PMI recorder 60546

100.00 %
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@ Edit Settings [u] X
Basic Screen

Recording Interval
® Specify Interval 1minute v

O Speciy Record Time Record Time: 1367 days
19 hours 44 minutes Current Range:

1000 Amp (Flex) ~

Number of Channels:
2 Channels ~

Circut Types
Interval Graph Overwrite:

[] Enable Setiings Enable

ne

Report Header
Linel ‘
Li ‘
Li ‘
Li ‘

ne2:
ne3;
nes.

Import... Export.. Restore Default | | Restore All Defaults | | Cancel | | Advanced Finish

Verify or modify the settings from the recorder, and then click Finish to initialize the recorder with the changes.

Setting the Date and Time
To set the data and time of a PMI recorder, click on the Recorder menu and then click Date and Time.

The current date and time of the recorder is retrieved and displayed in the following screen:

& Select Time h4

091872020 10:45 w ||

[] Use PC time

QK Cancel

Editing Box

Use the editing box to manually change the date and time. Be sure to use a 24-hour time format, e.g. “4:57 PM”
is “16:57” in 24-hour format.

Use the drop-down arrow =l to choose a date from the calendar.

Now

Use this button to overwrite the contents of the editing box with the current date and time.
Use PC Time

Check this box to send the date and time of the computer to the recorder instead of the time shown in the editing
box.

OK

Click this button to send the date and time to the recorder.

Cancel

Click this button to close this screen without sending the date and time to the recorder.

During the setting of the date and time, the Communication Group pane displays the progress of the operation:
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[Requesting date/time

[] Close when operation completes Close

Status: Finished
Time Recorder
Start: 13:23:19 Mame: Revolution [61071] ﬂ_
Elspsed:  00:00:00  Model: Revolution | IE COMPLETED g
Remains:  00:00:00 Connection USB PMI recorder 61071
100.00 %
& Select Time ®
09/18/2020 13:23 ~f
[] Use PC time
0K Cancel

Uploading Firmware

Periodically, the firmware of a PMI recorder needs to be updated. Use the Upgrade Manager to load all
Firmware files onto your PC.
Download any recorder data before updating the firmware. Any data will be removed during the update.

Auto Firmware update:

After each recorder download, ProVision will compare the firmware on the recorder with the firmware on your
PC and if different will ask to update the firmware.

To manually update the firmware in your recorder:
Click the Recorder Menu and select Switch to Standby

Click on the Recorder menu, and then click Upload Firmware. If Upload Firmware is not visible, click on the
Options menu and then select Show Advanced Operations.

View Report Graph Tools [ Opticns

Preferences

IntercommunicationSettings »

Communication Port Settings...

| Show Advanced Cperaticns

ProVision automatically locates the appropriate firmware file for the recorder, and if a newer version of
firmware is found, a prompt will appear to verify that it is the one to use:

ProVision

Recorder firmware will be upgraded from version 4.50 to
! version 4.51. Are you sure you want to upload new firmware
to recorder?

Click Yes to continue the operation or click No to stop it.
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During the uploading of the firmware file, the Communication Group pane displays the progress of the
operation:

Close when operation completes Abort

Status: Uploading Firmware

Time Recorder

Start: 10:01:11 [ame: Eagle [60546]

n 101010
Elapsed:  00:00:00  Model: Eagle ‘101 g
b -

Remains:  00:01:30 Connection USE PM| recorder 60546

0.00 %

Click the Abort button to cancel the operation.

When completed the following message is displayed.

ProVision -

o Recorder should be initialized after uploading new firmware,

Recording Data

To begin recording data, the PMI recorder must be connected to 60v AC or greater.
The recorder must also be placed in Ready mode.

A PMI recorder is automatically switched to ready mode when it is disconnected from the computer. Either by

physically removing the USB cable or for remote recorders, performing a Disconnect Recorder in the Device
menu.

After disconnecting a countdown from one to two minutes depending on the recorder model, and then recording
begins. (See the recorder owner’s manual for more information.)

Another option is to stay connected to the recorder in ProVision and manually select Switch to Ready mode.
After countdown you can view live data as it is recorded and Disconnect when finished.
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Report Graph Tools Options | Recorder | Scheduler Window Help

#& | Recorder communication settings ...

Connect Recorder *

Disconnect Recorder

Connection properties

o G| ot 3 3 gk
N

Devices . x

Download Recerding
Retrieve Settings
Initialize

Upload Firmware

Identify

O LS

Date and Time

Recorder settings

{:ﬂ) 3 wire delta w harmoni
{8 Default settings

(¥ tensor

.2, Local

L% Events

3 Eagle [G0546]

| Switch to Ready Mode

Waveform Graph
Realtime Waveforms

Meter Display

When a recorder is actively recording, the Device Menu will show Switch to Standby Mode as an option. Use
this option to stop the recording. Selecting Download Recording, Retrieve Settings, Initialize, or Identify will

cause the device to Switch to Standby Mode which will interrupt active data recording.

Beport Graph Tools Options | Recorder | Scheduler Window Help

ag L

T

& Recorder communication settings ...

Connect Recorder
Dizconnect Recorder

Connection properties

S

100l

Dewvices o x

Download Recording
Betrieve Settings
Initialize

Upload Firmware
Identify

Date and Time

Recorder settings

{':ﬂ) 3 wire delta w harmoni
(51 Default settings

(% tensor

|, Local

% Events

P ool 05461

Switch to Standby Mode

Waveform Graph
Realtime Waveforms

Meter Display
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Working with Data Files

Download data file are located under the Recent Downloads heading in the Explorer Tree

1) To open a data file in Recent Downloads, double click the file name and the Header Report will open in
the main body of ProVision. A check mark will be placed in front of the data file

a) Later in this manual you will learn about creating Watcher folders for files located on remote
network servers

& ProVision 1.81 Build 7537 - - o X
File Edit View Report Graph Tocls Options Regorder Scheduler Window Help !
CEEHERTN SR & BB X[d oo bl agh]ja—] t- = 5H
BB zeElupraad s lxs 2600 0 a5
3 Communication Group
##i Explorer g x ||: £ Devices 8 % || - Revolution_15286_07-24-2020: Header - x|
= &4 Data File Sources 5 :§ Recorder seftings A

5 B Recent Downloads 2y ocal Header Report

[®ald Revolution_15285_07-24-2020 xsb 3 Events

¥ 2 Graphs and Reports
(48 Plugrins

& Projects
Lﬁ Searches
(3 Imported Files

1 g Deleted

120/240 Test

Start: Jul 23, 2020 06:51:40
Stop: Jul 24, 2020 15:20:03
Duration: 1 day, 08:28:23

2) To open a data file that is not located in Recent Download, click on the File menu, and then click Open.

3) A dialog box appears to browse for data files located anywhere on the system. Select one or more files,
and then click Open.

4) These data files will be listed under the Projects heading.

& ProVision 1.81 Build 7537 -
File Edit View PReport Graph Tools Options Regorder Scheduler Window Heip!

CodBROSR $ A X dlo o dmIRRA—| 1-

|

ESRsclurs s s lx s 5000 0 all

) Communication Group |
| pfii Explorer a2 x §9 Devices 1 x " Revolution_15206_08-26-2020: Header |
EE'S] Data File Sources | [5] I!g Recorder seffings
i Racect Dosstads sAER Header Report
i Revolution_15236_07-24-2020.xsb L} Events

+ |24 Graphs and Reporis
4 Plug-ins
= = Projects
=H_ Temporary

EApmi Revolution_15206_08-26-2020.xsb

Start: Aug 24, 2020 11:21:25
Stop: Aug 26, 2020 10:11:26

j ?:::ﬁk Duration: 1 day, 22:50:01
+ gff Deleted Firmware Version: 5.91 Unit Type: Revolution

5) Once the file(s) are opened, they are considered active and may be used to generate graphs, reports and
perform other operations.
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Comparing Data Files

To compare the data between two or more data files, place a checkmark in front of the files. Then select the
report or graph to compare.

&% ProVision 1.81 Build 7557

File Edit View Report Graph Tools Options Recorder Scheduler Window m

FEHERO SR $BBE X7 o vomud3ERja—] 1- =5

BBz law e s sl sm5000 0 58
|8 Communication Group |

9 Pf‘“ Explorer 1 x Revolution_62118_09-09-2020: Header Revolution_62118 09-15-2020: Header
E e Revolution_62118_08-31-2020 xsb ~
§ i Revolution_62118_058-08-2020.xsb H eader Re port

[“lemi Revolution_62118_03-15-2020.xsb
i Revolution_§2754_08-22-2020.xsb
[l#fi Revolution_62847_10-05-2020.xsb

[ Revolution_NFS -2 62118_09-17-2020.nsf
[Jeri Revolution_NFS test 62118_08-17-2020.ns Start: Feb 28, 2008 10:05:54

The Graph or Report will open for each selected data file in the ProVision Workspace. Right click on the Report
or Graph tab and select New Horizontal Tab Group (view one over the other) or New Vertical Tab Group

(view side-by-side).

@& ProVision 1.81 Build 7357
File Edit View Report Graph Tools Opticns Recorder Scheduler Window Help!
FEHERTSR BB X @ o cm us JPRja—| 1- 2 5}

BRPvElupuasszsa200 0 0
|;§ Communication Group |

P SR |

?‘  pri Explorer a1 x H Revolution_f2118_09-09-2020: Header Revolution_t o
=} -
g [J##i Revolution_62118_08-31-2020.xsb ~ Close
2 [Apfi Revolution_62118_08-09-2020 xsb Header Report [E New Horizontal Tab Group
[pi Revelution_62118_09-15-2020.xsb 95 New Vertical Tab Grou
[Cpi Revelution_62754_09-22-2020.xsb id - P
(e Revelution_62847_10-05-2020.xsb
> ProVision 1.81 Build 7557 -
File Edit View Report Graph Tools Options Recorder Scheduler Window Help !
FEHERTSR B X o o6 tmBERa— ] 1. > 8]
BERBsElaeraRs iz sam00 0l
é ‘Communication Group
mipﬂ«laphw 2 x ” Revolution_62118_08-08-2020: Header v X Revolution_63118_09-15-2020: Header
7 I Revolution_82118_08-31-2020 xsb ~
g [Zlpfei Revolution_B2118_03-08-2020 xsb Header Report a Header Report
[Z1#fei Revolution_62118_08-15-2020 xsb
[Cleri Revolution_62754_05-22-2020 xsb
[CIefei Revolution_62847_10-05-2020.xsb
[#ri Revolution_NFS -2 62118_09-17-2020.nsf
[J#i Revolution_NFS test 62112_08-17-2020.ns Start: Feb 28, 2008 10:32:28 Start: Feb 28, 2008 10:05:54
e Se‘m':‘iMWE‘XSBdEz‘1&-09‘17'2020-3‘5‘3 Stop: Feb 28, 2008 14:20:11 Stop: Feb 28, 2008 10:07:38
i
gﬁﬂ: e earnn o o vt Nuration” 0 davs 034743 Nuration 0 davs 00°01°44

Reports are easy to compare side-by-side, and graphs compare easily one over the other.
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To undo the Vertical or Horizontal view, right click on the Report or Graph tab and choose Move to Previous
Tab Group or select the X to close.

K[ Revolution_62118_09-09-2020: Header | ~ X Revolution_62118_09-15-2020; Header | v X
N Close
™~ ~
Header Report Header Report|  wicie o previous Teb Group
Start: Feb 28, 2008 10:32:28 otart: Feb 28, 2008 10:05:54

File Extensions used by ProVision
* ISF: WinScan data files

* XSB: Older ProVision data files
* XSF: ProVision data files

*.NSF: Updated Provision data file for Revolution and Guardian+ recorders,
also used in PQCanvass

*.EVM: Used by Custom graphs and Custom Recorder Templates
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Managing Projects

If projects or data files become too numerous or cluttered, they may be hidden by right-clicking on the icon and
then clicking Hidden. These objects are not removed from the system and may be made visible again by
clicking on the View menu, and then clicking Show Hidden Nodes.

Optionally, projects and data files that are no longer in active use, but must be kept around, may be archived.
To archive data, right-click on the project or data file icon, and then click Create Archive from the menu.

For items no longer needed, select the icon and press the Delete key, or right-click on the icon and then click
Delete from the popup menu. From the menu bar, click on Edit and then click Delete. From the toolbar, click
the Delete button.

Managing Recent Download and Watcher Files

Files downloaded to Recent Downloads or any Watcher folder cannot be deleted in ProVision. You must go to
the actual location to delete the file. The files downloaded to the Recent Downloads folder can be found on
your C; drive at this ‘hidden” folder location: C:\ProgramData\Power Monitors, Inc\ProVision\Common

An easy way to get to the Recent Downloads location or any Watcher location, is to right-click on the watcher
name and select Open in Explorer. The folder will open and all files in that Watcher can be managed just as
any file on your PC.

el Explorer .
4 Data File Sources
=
@ |:| 07 DE Rename
[Jei 5212 \wil B2,  Paste
[Clemi 9454 Gri—s _
[pgwi Dornbr-:vc|_i|' Open in Explorer
[J#mi dernbrog
[l Eagle_& Expand All
[Ipei Ezgle_§ Collapse All

Generating a Graph

1) Open a data file or activate a data file in the Explorer by clicking its checkbox. (If more than one data file
is active, a graph will be generated for each file.)
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2) Click on the Graph menu, and then click on one of the available graphs, e.g. Voltage and Current in the

RMS Interval submenu.

3) A graph will be created for each active data file.

Hint: If you Zoom into a graph, then right-click and Launch Report, the report will only be for that Zoomed

in area.

Note: Custom graphs may be easily created by clicking Custom Graph Wizard in the Tools menu.

Graph Menu list with First Sub-Menu

I

BMS Interval » Ovenview
Power Interval » Channel Summary
Flicker Interval » BMS Voltage and Current
Stray Voitage Interval » Voltage and Current THD
Custom Graphs. 4 Veltage and Current Unbalance
PBlug-in Graphs » Significant Change Reference
Daily Profiles » Total Demand Distortion
Histograms 4 § Erequency

| BMSintenval Pl BB X o e
Power Interval » sl Real Power
Flicker Interval » |l Apparent Power
Stray Voltage Interval » Reactive Power
Custom Geaphs » { Phase Angle
Plug-in Graphs » | PowerFactor
Daily Profiles > { Displacement Power Factor
Histograms » Total Power
Harmonic Analysis » Demand

[ Elicker Interval » {4

Stray Voltage Interval
Custom Graphs

»

¢ [FL Flicker
{e st Flicker
£ Pt Fiicker

Stray Voltage Interval

»

¢ Stray Voltage Combined

Custom Graphs » h@ Stray Voltage Separate
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Daily Profiles

Histograms

Harmonic Analysis
Waveform Capture
TIransient Capture

3D Harmonic Graphs

THD Interharmonic Graphs
{TIC (CBEMA Curve)

» [ RMS Voltage Harmonic Analysis » | Magnitudes

’ h:g BMS Current ] Waveform Capture » 15’ Vector Diagram

» B Voltage THD |

» @ Current THD Waveform Capture » |1 voltage and Current
» (B el Power (Watts) Transient Capture » [fad BMS Copture

» |5 Appsrent Power (vA) 3D Harmonic Graphs » 10 Real Power

» | Resctive Power (VAR) | THD Interhamonic Graphs > |ped Parametric

{ Phase Angle |
[ Bower Factor
bﬂ? Displacement Power Factor j

TIransient Capture

»I'g Yoltage and Current ||

3D Harmonic Graphs ] 7 votage »
Histograms N @ ‘Nominal Voltage | IHD Interharmonic Graphs > Current  »
Harmonic Analysis > § Abnormal Voltage
Waveform Capture 3 ﬁ RMS Voltage IHD Interharmonic Graphs  » ] Voltage THD »
Toamnt Caghite . 5 RMS Current @g ITIC (CBEMA Curve) | QurrentTHD »
3D Harmonic Graphs »|f Real Power (Watts) % MC (CBEMA Curve)
THD Interharmonic Graphs  »

g [TIC (CBEMA Curve)

Apparent Power (VA)
Reactive Power (VAR)
Bhase Angle
Power Factor

c

1 Displacement Power Factor
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Generating a Report

1) Open a data file or activate a data file in the Explorer by clicking its checkbox. (If more than one data file
Is active, a report will be generated for each file.)

2) Click on the Report menu, and then click on one of the available reports, e.g. the Header Report.
3) A report will be created for each active data file.
4) Right click in a blank area of the report to see the Export menu.

Note Custom reports may be easily created by using the Custom Report Wizard in the Tools menu.

Report Menu list with First Sub-Menu

Interval v A Bmsvoltage ad PowerOutage
: Single Cycle Histograms 4 .“[i RMS Current ;j Abnormal Voltage
) PowerOutage _‘J Voltage THD ;i‘ Loose Neutral
~J] Abnormal Voltage :j Current THD -_! Significant Change
~J Loose Neutral A Real Power (Watts) & Eicker

o | ] Voltage Out of Limits
A Significant Change A Apparent Power (VA) -

2af Hlicker -‘J, Beactive Power (VAR) :J Voltage Minute Histogram

AJ Current Out of Limits

5|
q
4
-l
.q! Voltage Cut of Limits :I Phase Angle 2 Current Minute Histogram
J Current Out of Limits A Power Factor -J Event Change Table
4] Voltage Minute Histogram 4 Displacement Power Factor :j Energy Usage
q Current Minute Histogram A Total Power +] Listof Waveforms
A EventChange Table —_ﬁl Demand d dnient Coprure
;J Energy Usage J Erequency BubScations '
X i Plug-in Reperts 3
A List of Waveforms ;1‘ Voltage and Current Unbalance it Goaphi Repons 3
4] Transient Capture A ] IFL Flicker 281 ‘Power Constimption
Publications > A_& Pst Flicker :J Header Report
Plug-in Reports » ;j Pit Flicker -_j Alert Report
- _-J Time Sync Report
Single Cycle Histograms > ﬂ‘ RMS Voltage ;j Maximum Voltages
ui Power Outage j RMS Current :J Total Demand Distortion
4J Abnormal Voltage 4] Real Power (Watts) _Jj mc (CEEMAVCuNe) Report
a Loose Neutral A Apparent Power (VA) 3 me{mm“. Wﬂ
J i Voltage Over Limit
4d Significant Change AJ Reactive Power (VAR) ~_i Current Over Limit
A Flicker 4] PhaseAngle JEEE 519 Compiance 2] ] summary
_‘j Voltage Out of Limits :j Power Factor :J Deily 99%
il Weedy 9%
:i'z Current Out of Limits J Displacement Power Factor -_j Weeidy 95%
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Advanced Features

ProVision® contains many advanced features for users who want to get the most out of their power quality
data.

The default graphs may be enough for most data reviews, but you may also need to add annotations to highlight
events or create custom graphs or mixed graphs and also send those graphs to others.

Working with Graphs

Graphs provide a visual look at the power quality data that has been recorded. ProVision’s many powerful features will
enhance the analysis of the data and improve the presentation of graphs.

Opening Graphs

Graphs can be opened by using the quick links on the header report, or by placing a checkmark in the box in
front of the data file, and then selecting a graph listed under the Graph menu.
Hint: To compare files place a checkmark in front of multiple data files and then select a graph

IF”I Edit View Eﬂw@ Tools Optiens Regorder Scheduler Window Help .
EMS Interval Dverview L A — i -ﬁ!
25

Power Interval LChannel Surmmany »

FElicker Interval !‘:c_i EMS \l’oltage and Current |

Stray Voltage Interval H Yoltage and Current THD _07_08_2020: Header

Lustom Graphs Ll Voltage and Current Unbalance

v
L3
3
L3
Blug-in Graphs v |§e| Significant Change Reference
: o Interval Data Recéyded: Ch1 Ch2 Ch3 Ch4
Daily Profiles v |§:8| Total Demand Distortion
o i Voltage Yes Yes Yes Yes
Histograms nc: -
o By Cument Yes Yes Yes Yes
(A S b [18-000sf Real Power Yes Yes Yes Yes
Waveform Capture 3 | 15- 220k
3 08-04-2020xsb Apparent Power Yes Yes Yes Yes
Transient Capture b _03-05- 20200 Reaciive Power Yes Yes Yes Yes
3D Harmonic Graphs » :!:gg;g;g‘;:;“b Power Factor Yes Yes Yes Yes
THD Interharmonic Graphs — » |3_08-08-2020_(1)asb Phase Angle Yes Yes Yes Yes
{2 mC (CBEMA Curve) P g:';'r;*t'ﬂfm-?«‘s *3b rYes Yes Yes Yes
A% Revolution_15209_03-06-2020 Arrowhead Draxsb Yes Yes Yes Yes
[Oeef Revalution_62118_08-31-2020xsb Yes Yes Yes Yes
Revolubon_62118_08-08-2020 xsb Bin  Rie  Kie  Kia

Header Report — Graph quick-links

Zooming

On first opening a graph, the complete graph is displayed. To see a close up of a specific event or time you can
zoom into that area. To zoom into a portion of a graph, click, hold, and drag your mouse directly on that portion
of the graph then release. This will be expanded to fill the full width of the graph. You can zoom in several
times. To unzoom one level, press the “U” key on the keyboard once or multiple times to revert more than one
level. To go to the original view, press the “Z” key.
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Graph Options

Right click in a white area of any graph to see shortcuts and other options. Note: After ‘zooming’ into a section
you can right-click and create a report for the zoomed in area by selecting Launch Report. Also print or save
that graph view to a file or ClipBoard by selecting Export Dialog.

q g
Viewing Style »

Border Style »
Font Size »
~  Show Legend

MNurmeric Precision ¥

Data Shadows »
J\_/\/-\M Grid Options »
Include Data Labels
Mark Data Points
~  Show Annotations

Maximize...
Customization Dialog...

Export Dialog ...
\-\—‘nl Toggle Point Table [\/1\
m Unde one zoom level
Unde all zoom levels
Increase Line Thickness (K}
Decrease Line Thickness (J)

Toggle 0.5V Marker
Toggle 1V Marker

Upper/Lower Bounds... (B}

J\_/j\’\JL Launch Report
T

Editing Legends

The legend of a graph shows the colors of the traces and their meaning. For example, the legend below shows
three graphic elements for three of the traces. “Min V”, “Ave V” and “Max V” describe the meaning of each
trace, and dark green, green and red are the colors of their respective traces in the graph.

Revolution_15209_09-08-2020 Arrowhead Dr: RMS Voltage and Current
9/4/2020 9:04, 89.628 BMS Voltagc

= —_— =
Min V' Ave V Max WV

Jloor. | Iy

=] B i v ey T

Using the Legend Editor, each legend element can be changed as required. In addition, new elements may be
added, or existing elements may be removed from the legend.
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Using the Legend Editor

To launch the Legend Editor, click on the Tools menu, and then click Legend Editor.

& [Revolution_15209_09-08-2020 Arrowhead Dr: RMS Violtage] ? ®

[ Legend ] [ Standard |

;’lin . Max MM 255.0.0 ~
e
Mae |
[ Advanced ]
[1 channel
quantity voltage w
type max ~
[] harmonic il
[] Hide legends Close

The Legend Editor has three sections: Legend, Standard and Advanced. Legend

Use this section to add or remove legend elements by using the + and — buttons, respectively. Each item in the
list represents a legend element that will appear on the graph.

Select a legend element from the list to change its properties found in the next two sections.
Standard
Use this section to edit the text and color of the currently highlighted legend element. Advanced

Use this section to alter the data represented by the currently highlighted legend element.

Optionally, hide the legends by checking the Hide legends checkbox.

Click the Close button when done making changes.

Graph Annotations

Analysis of graph data is greatly enhanced when adding comments and other markings to draw attention to
points of interest. To do this, ProVision® provides a number of graph annotation tools.

In addition to being able to annotate graphs, graphs with event changes or waveform capture events have
clickable link annotations. These special annotations allow access to the captured data of the event by clicking
on the annotation.

Using Link Annotations

Link annotations are automatically created in voltage and current interval graphs when event changes or
waveform capture events are present in the data.

Each annotation is located on the graph at the point in time when the event change or waveform capture event
occurred.
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Event Change Link Annotation

The annotation symbol for event changes is a gray circle. When clicking on the circle, an Event Change Table
Report is created for the event change.

To launch the report, move the mouse over the circle. When the cursor changes into a hand shaped icon, click
on the circle.

RMS Voltage and Current
| us— |
fax W Min |

Waveform Capture Link Annotation

The annotation symbol for waveform capture events is a vertical gray line. When clicking on the line, a graph
with the waveform capture is created.

To launch the graph, move the mouse over the line. When the cursor changes into a hand shaped icon, click on
the line.

RMS Voltage and Current

= —
Max WV Min |

Annotating Graphs

Graphs may be annotated by the user to provide helpful information about the data and to highlight areas of
interest.

There are eight annotation tools available on the Graph Annotation toolbar:

Xa—1 1- =8
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Annotation Properties

After selecting and placing the annotation in a graph, select the Properties pane which is located on the right-
edge of ProVision. If you are not seeing the Properties, select the View menu at the top of Provision and place a
check in the Properties box.

Each annotation has its own set of items that can be modified. Clicking back in the graph will show the graph
properties.

: 7 Properties *|: 5t Properses o x [ | Propemes 5 X
Elﬂj:ppauuﬂ — g = Appearance § = — g
EE sack . Cdor [ Black z l:u_ o] | o|f%
LineType | ThinSokd i ;-re_ Type  ThinSolid & . m?m Web  System
Bmas Blavod (Conersce—| | W EE
o | G e FEECEEEN
Fosition  104.49074B063081! Position Eﬂ;m EEENEEEN
ENEEEEENE
ANEEEEEN
rrrrrrrr-
p . I to th , Crrrrerr
roperty settings apply to the open grap - —
only and does not change data file 5
Calo Il Bisck g
Harizontsl Tv Canter
Text Text annolalion
Text Mode  Horirontal
Wertiezl Text Top
B Layout
Bound to fwi Left
Chad i
X S5/18/2018 5:31 PM
i 116.178382303779.

Use Annotation Propertics Pane to set colors,
line thickness, text, positioning and more

Pointer for Annotation
Use this tool for selecting or moving a graph annotation already placed on the graph.

When using this tool, the cursor changes into a hand-shaped icon indicating that the mouse is pointing at a
graph annotation or a link annotation.

Text Annotation
Use this tool to add textual information anywhere on the graph.

Click on the Text Annotation button, and then click on the graph at the desired location. The words “Text
annotation” appear on the graph and may be edited in the Properties pane along with other properties.

After the annotation has been added, the cursor changes into the Pointer for Annotation tool to allow the
selection and movement of text.

To remove the annotation, move the mouse over it and right-click, then click Remove Annotation Element
from the popup menu. (The cursor changes into a hand-shaped icon when the mouse is over the annotation.)
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Properties
The following appearance and layout properties of the text annotation may be changed in the Properties pane:

Color — the color of the text

Horizontal Text Alignment — how the text is horizontally aligned in relation to the insertion point, i.e. the text
will be to the left, the right or be centered on the point where clicked on the graph.

Text — the text of the annotation.
Text Mode — the direction of the text, either “horizontal” or “vertical”.

Vertical Text Alignment — how the text is vertically centered in relation to the insertion point,
i.e. the text will be at the top, the bottom or be centered on the point where clicked on the graph.

Bound to Axis — the Y-axis (see the Y property, below) to which the annotation is attached, either “left” or
“right”.

Chart — the plot in which the annotation is located. Plots are numbered from top to bottom, starting with “1”".

— the X-coordinate of the annotation’s insertion point. The number represents the horizontal location in relation
to the bottom axis’ unit of measurement, such as “seconds”.

— the Y-coordinate of the annotation’s insertion point. The number represents the vertical location in relation to
the left or right axis’ (see the Bound to Axis property, above) unit of measurement, such as “volts”.

Horizontal Line Annotation
Use this tool to draw a horizontal line across the graph.

Click on the Horizontal Line Annotation button, and then click on the graph at the desired location. After the
annotation has been added, the cursor changes into the Pointer for Annotation tool allowing the selection and
movement of the line.

Properties for this annotation may be viewed and edited in the Properties pane.
To remove the annotation, move the mouse over it and right-click, then click Remove Annotation Element

from the popup menu. (The cursor changes into a hand-shaped icon when the mouse is over the annotation.)

Properties

The following appearance and layout properties of the horizontal line annotation may be changed in the
Properties pane:

Color — the color of the line.

Line Type — the appearance of the line, which essentially means the thickness and style, such as a “ThinSolid”,
dashed or dot line, also line thickness.

Text — the text associated with the line.

Text Placement — the location of the text, if any, in relation to the plot, e.g. “Centerlnside” places the text
inside the plot and centered between the left and right sides.
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Bound to Axis — the Y-axis (see the Y property, below) to which the annotation is attached, either “left” or
“right”.

Chart — the plot in which the annotation is located. Plots are numbered from top to bottom, starting with “1”".

Position — the Y-coordinate of the annotation’s insertion point. The number represents the vertical location in
relation to the left or right axis’ (see the Bound to Axis property, above) unit of measurement, such as “volts”.

Vertical Line Annotation

Use this tool to draw a vertical line across the graph. This is the only annotation that can be created that will
span across more than one plot of a graph.

Click on the Vertical Line Annotation button, and then click on the graph at the desired location. After the
annotation has been added, the cursor changes into the Pointer for Annotation tool allowing the selection and
movement of the line.

Properties for this annotation may be viewed and edited in the Properties pane.

To remove the annotation, move the mouse over it and right-click, then click Remove Annotation Element
from the popup menu. (The cursor changes into a hand-shaped icon when the mouse is over the annotation.)

Properties

The following appearance and layout properties of the vertical line annotation may be changed in the
Properties pane:

Color — the color of the line.

Line Type — the appearance of the line, which essentially means the thickness and style, such as a “ThinSolid”
line dashed or dot line, also line thickness.

Text — the text associated with the line.

Text Placement — the location of the text, if any, in relation to the plot, e.g. “CenterInside” places the text
inside the plot and centered between the top and bottom sides.

Position — The number represents the horizontal location in relation to the bottom axis’ unit of measurement,
such as “seconds”.

X —the X-coordinate of the annotation’s insertion point. Select the date to place the line.

Arrow Annotation
Use this tool to add one of eight directional arrows to the graph.

Click on the Arrow Annotation button, and then click on the graph at the desired location. To change the
arrow type from the toolbar, click on the dropdown arrow next to the Arrow Annotation button and select the
desired arrow from the list.

Properties, such as Arrow Type, may be viewed and edited in the Properties pane.

After the annotation has been added, the cursor changes into the Pointer for Annotation tool allowing the
selection and movement of the arrow.
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To remove the annotation, move the mouse over it and right-click, then click Remove Annotation Element
from the popup menu. (The cursor changes into a hand-shaped icon when the mouse is over the annotation.)

Properties

The following appearance and layout properties of the arrow annotation may be changed in the Properties
pane:

Arrow Type — the direction of the arrow, e.g. the “NorthEast” arrow type points in the upper right direction.
Color — the color of the arrow.

Horizontal Text Alignment — how the text, if any, is horizontally aligned in relation to the insertion point, i.e.
the text will be to the left, the right or be centered on the point where clicked on the graph.

Text — the text associated with the arrow.
Text Mode — the direction of the text, either “horizontal” or “vertical”.

Vertical Text Alignment — how the text, if any, is vertically centered in relation to the insertion point, i.e. the
text will be at the top, the bottom or be centered on the point where clicked on the graph.

Bound to Axis — the Y-axis (see the Y property, below) to which the annotation is attached, either “left” or
“right”.

Chart — the plot in which the annotation is located. Plots are numbered from top to bottom, starting with “1”.

— the X-coordinate of the annotation’s insertion point. The number represents the horizontal location in relation
to the bottom axis’ unit of measurement, such as “seconds”.

— the Y-coordinate of the annotation’s insertion point. The number represents the vertical location in relation to
the left or right axis’ (see the Bound to Axis property, above) unit of measurement, such as “volts”.

Line Annotation

Use this tool to draw a line in any direction desired. The line, however, can only be drawn inside of one plot as
determined by the Plot property, below. (Other properties may be viewed in the Properties pane, also.)

Click on the Line Annotation button, and then click on the graph at the desired location to begin the line.
Next, move the cursor, and then click on a location to end the line.

To move the line, click and drag the endpoints of the line to their new locations. Move the cursor over an
endpoint until the cursor changes into a hand-shaped icon and then click and drag the endpoint.

After the annotation has been added, the cursor changes into the Pointer for Annotation tool allowing the
selection and movement of the line.

To remove the annotation, move the mouse over it and right-click, then click Remove Annotation Element
from the popup menu. (The cursor changes into a hand-shaped icon when the mouse is over the annotation.)

Properties
The following appearance and layout properties of the line annotation may be changed in the Properties pane:
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Color — the color of the line.

Horizontal Text Alignment — how the text, if any, is horizontally aligned in relation to the insertion point, i.e.
the text will be to the left, the right or be centered on the point where clicked on the graph.

Text — the text associated with the line.
Text Mode — the direction of the text, either “horizontal” or “vertical”.

Vertical Text Alignment — how the text, if any, is vertically centered in relation to the insertion point, i.e. the
text will be at the top, the bottom or be centered on the point where clicked on the graph.

Bound to Axis — the Y-axis (see the Y property, below) to which the annotation is attached, either “left” or
“right”.

Chart — the plot in which the annotation is located. Plots are numbered from top to bottom, starting with “1”".

— the X-coordinate of the line’s starting point. The number represents the horizontal location in relation to the
bottom axis’ unit of measurement, such as “seconds”.

X2 — the X-coordinate of the line’s end point. The number represents the horizontal location in relation to the
bottom axis’ unit of measurement, such as “seconds”.

—the Y-coordinate of the line’s starting point. The number represents the vertical location in relation to the left
or right axis’ (see the Bound to Axis property, above) unit of measurement, such as “volts”.

Y2 — the Y-coordinate of the line’s end point. The number represents the vertical location in relation to the left
or right axis’ (see the Bound to Axis property, above) unit of measurement, such as “volts”.

Pointer Annotation

Use this tool to quickly draw a line with text at one end. This annotation is a combination of the Text
Annotation and Line Annotation tools.

Click on the Pointer Annotation button, and then click on the graph at the desired location to begin the line.
Next, move the cursor, and then click on the location to end the line. The word “Pointer” appears on the graph
and may be edited in the Properties pane along with other properties.

To move the line, separately click and drag the endpoint of the line (furthest away from the text) and the text
itself. Move the cursor over the endpoint until the cursor changes into a hand shaped icon and then click and
drag the endpoint. Likewise, move the cursor over the text until the cursor changes into a hand-shaped icon and
then click and drag the text.

After the annotation has been added, the cursor changes into the Pointer for Annotation tool allowing the
selection and movement of the line and text.

To remove the annotation, move the mouse over it and right-click, then click Remove Annotation Element
from the popup menu. (The cursor changes into a hand-shaped icon when the mouse is over the annotation.)

Properties

The following appearance and layout properties of the pointer annotation may be changed in the Properties
pane:
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Color — the color of the line and text.
Text — the text of the pointer.

Bound to Axis — the Y-axis (see the Y property, below) to which the annotation is attached, either “left” or
“right”.

Chart — the plot in which the annotation is located. Plots are numbered from top to bottom, starting with “1”.

Text X — the X-coordinate of the text’s insertion point. The number represents the horizontal location in relation
to the bottom axis’ unit of measurement, such as “seconds”.

— the X-coordinate of the line’s endpoint. The number represents the horizontal location in relation to the
bottom axis’ unit of measurement, such as “seconds”.

Text Y — the Y-coordinate of the text’s insertion point. The number represents the vertical location in relation to
the left or right axis’ (see the Bound to Axis property, above) unit of measurement, such as “volts”.

— the Y-coordinate of the line’s endpoint. The number represents the vertical location in relation to the left or
right axis’ (see the Bound to AXis property, above) unit of measurement, such as “volts”.

X-Axis Annotation
Use this annotation to quickly mark a position on the X-axis.

Click on the X-Axis Annotation button, and then click on the graph at the desired location. The X-axis itself
doesn’t have to be clicked; the annotation will automatically anchor itself at the X coordinate of the cursor when
the mouse is clicked.

The words “Axis Annotation” appear on the graph and may be edited in the Properties pane along with other
properties.

After the annotation has been added, the cursor changes into the Pointer for Annotation tool allowing the
selection and movement of the annotation.

To remove the annotation, move the mouse over it and right-click, then click Remove Annotation Element
from the popup menu. (The cursor changes into a hand-shaped icon when the mouse is over the annotation.)

Properties

The following appearance and layout properties of the X-axis annotation may be changed in the Properties
pane:

Color — the color of the text.
Text — the text of the annotation.

X —the X-coordinate of the annotation’s anchor point. The number represents the horizontal location in relation
to the bottom axis’ unit of measurement, such as “seconds”.
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Tool Menu
Select Plots
Plots of a graph may contain many traces of data points. Sometimes the interesting data is hard to see because

too much information is in the graph. Therefore, removing the unneeded traces is a good way to emphasize the
important data.

To select specific traces of a graph, click on Tools, and then click on Select Plots to bring up the editing
window.

@& Select Plots X
Trace Select by ...
Name Type Channel Harmonic Un|ts Min Ave Max
Ch1 A, Current min
--—- e
Ch1 &, Current max Channel 2 [] O
Ch1V, Voltage min Channel 3 [] [ O

--— Channel ¢ [ [ [J

Chi V Voltage max
Ch2 &, Current min

--—-

Ch2 &, Current max

o
Ch2V, Voltage min
--_ Cancel

) BEEEEGEE o B
=g = <

&

Ch2 V Voltage max

Ch3 &, Current min
Ch3 &, Current ave
Ch3 &, Current max
Ch3V, Voltage min
Ch3V, Voltage ave
Ch3V, Voltage max
Ch4 &, Current min
Ch4 &, Current ave
Ch4 &, Current max
Chd V, Voltage min
Chd V, Voltage ave
Chd V, Voltage max

o e e B B W W W W W W R
L <P kDRSS S BB

The Trace section lists all available traces for the graph and what information they represent.

Highlight each trace in the list to be kept in the graph by clicking anywhere in the trace’s row. Hold the Shift
key down to select a group of traces at the same time by clicking on the first and last trace in the group. Hold
the Ctrl key down to select multiple traces one at a time.

As each trace is highlighted, the grid on the right is updated accordingly.
The Select by section uses a grid for selecting traces by channel or by type (minimum, average and maximum).

Use the buttons at the right of the grid to select traces for an entire channel. Use the buttons on the bottom of the
grid to select traces of a particular type. Use the Select All and Unselect All buttons to quickly select or
unselect all traces of the graph.

As traces are selected, checkmarks are placed in the appropriate boxes of the grid. In addition, the list of traces
on the left is updated accordingly.

Click OK to keep the changes or click Cancel to ignore them.
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Trace Mixer Graph or Trace Mixer Template

It is sometimes useful to select data from different files and combine them into one graph. The combined graph
is called “mixed” since it merges data from more than one source.

Sources can be traces of data from a single data file, or they can be from multiple data files.Open the file(s) (To
use multiple files, place a check mark in front of each of the data files) and open the graphs you want to
combine.

Then select the Tools menu, and then click Trace Mixer Graph to launch the mixed graph window. Drag a
plot from right pane to left pane, select and delete any traces in the left pane, add other plots to the left pane or
in the pull-down select the other data file and drag plots or individual traces to the plots in the left pane. Select
OK, new mixed graph will display.

You can modify the axis and the color of the traces.

& New mived graph T X

Mixced graph type Available graphs
Interval » | Revolution demo 120v w ham-2018: RMS Vohage and Cument :
-+ [&] Plot 1 = & Plot 1
= 5 Ch1 V-l axis
ave voltage 1 (Test @ EO Center xsk) min voltage 1
ave voltage 1 (Revolution demo 120v w harm-2018.xsb)
max voltage 1
; Ch1 A right axis
One trace from 2 data files min current 1

ave current 1
miax cument 1
& Plot 2

= Ch V: left axis
min voltage 2
ave voltage 2
max voltage 2
= Ch2 A right acis
min current 2 w
Delete element +* Up | & Down Add al plots
Fuds properties
L1 =te [ Create Legends
Lot 1 | =

Select Trace Mixer Template if you want to combine graphs to create a reusable custom graph (another option
is to create a custom graph using the Custom Graph Wizard) Select a file and open the graphs you want to
combine.

Name the Template then locate and edit the template under the Graphs and Reports heading in the Explorer
pane.

@& Edit graph template 7 X

Mixed graph type Ayazilzable graphs

label3 _07_08_2020: Real Power : Real Power ~

07_08_2020: RMIS Curert - RMS Curert
B Pt ~ | [C07208_2020: RMS Voltage : AMS Vokage
"07_08_2020: Real Power - Real Power

=1-Ch1 kw: left axis
min real_power 1 (1)
ave real_power 1 (1)

min real_power
ave resl_power 1

max real_power 1 (1)
£ [&] Plot2
=1 Ch2 K- left axis
min real_power 2 (1)
zve resl_power 2 (1)
max real_power 2 (1)
=] Plot3
- Ch3 kivi: left axis
min real_power 3 (1)
ave real_power 3 (1)
max real_power 3 (1)
= [E] Plot4

LChd Linl ol

max real_power 1
£ &] Plot2
=1 Ch2 K- left axis
min rezl_power 2
ave real_power 2
max rezl_power 2
=] Plot3
- Ch3 kvi: left axis
min real_power 3
ave real_power 3
max real_power 3

] Plot4

LChd Lnl Lol

Delete element | | 4+

Up

Down

Create Legends

Add all plots

Cancel

One of the graphs will be transferred to the left pane, modify the left pane as needed.
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@b Edit graph template

=
ave real_power 1 (1)
ave real_power 2 (_07_08_2020.xsb)
ave real_power 3 (_07_08_2020.xsb)

Mixed graph type Bwailable graphs
label3 _07_08_2020: Real Power : Real Power
=] Plot 1 =] Plot 1

= Ch1 kW left axis
min real_power 1
ave real_power 1
max real_power 1
=] Plot2
= Ch2 K left axis
min real_power 2
ave real_power 2
max real_power 2
=] Plot3
= Ch3 k! left axis
min real_power 3

max real_power 3
=] Plot4
Delete element @« Up| | & Down Add all plots
Axis properties
LI Right s Create Legends
Label [ChTkW |

Canl

Plots 2,3, and 4 removed, and ave real power channels dragged from right pane to Plot 1 on left pane.

Move plots and traces from the right pane to the left pane as needed.

@k Edit graph template

Mixed graph type Luvailable graphs
label3 _07_08_2020: RMS Cument : RMS Cumrent
=] Plot 1 =] Plot 1

EHCh1 K left axis
ave real_power 1 (1)
ave real_power 2 (_07_08_2020.xsb)
ave real_power 3 (_07_08_2020.xsb)
=] Plot2
EHCh2 V- left axis
ave voltage 1 (_07_08_2020.xsb)
ave voltage 2 (_07_08_2020.xshb)
ave voltage 3 (_07_08_2020.xsb)
=] Plot3
EHCh3 & left axis
ave current 1 (_07_08_2020.xshb)
ave current 2 (_07_08_2020.xsb)
ave current 3 (_07_08_2020.xsb)

= Ch1 A left axis
min current 1
ave current 1
max current 1
=) Plot2
[=-Ch2 & left axis
min current 2
max current 2
=) Plot3
[=-Ch3 & left axis
min current 3
ave current 3
max current 3
=) Plot4

Delete element &+ Up| & Down

Trace properties
Line color o0 255 ~

Line type ThinSolid w

[[] Create Legends

Add all plots

Cancel

Moved average voltage from right pane Voltage graph to Plot2 on left pane. Moved average current from right
pane to Plot3 on left pane. Changed colors to red (chl), green (ch2) and blue (ch3).

Select OK to save. To use, select the data file and then select the mixed template located under the Custom
Graphs heading in the Graph menu.
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@& Edit graph template ? X

Mixed graph type Loailable graphs
label3 ~

=] Plot 1
=k kWi left axis
ave resl_power 1 (1)
ave real_power 2 (2)
ave resl_power 3 (2)
=] Plot2
=% ‘Voltage: left axis
ave voltage 1 (2)
ave voltage 2 (2)
ave voltage 2 (2)
=) Plot3
[=+ Current: left axis
ave current 1 (2)
ave current 2 (2)
ave current 3 (2)

Delete element 4+ Up| | & Down Add all plots

Auiz properties
[] Right axis Create Legends

Label | Votage | Cancel

Closed data files and template, then edited template, changed Labels

Hix: test 3 graph - x|
£/15/2018 4:27. 121.935 test 3 graph

— — — ] —
Fi:AveRea Power| 2 AveRes Power? B2 AveReal Powsrd  FZ: AveVoage 1 2 Ave Volage 2
— — — —
E:MIEI F2: Ave Cument 1 F2: Aue Curent 2 F2: Ave Current 3

Current

15Tue 22Tue 1Fr

May 2018

B bt A 3 e AL

“Data file‘using new 3 graph template with Labels

Scale Factor

When recording on the secondary, Scale Factor can be used to add multipliers to the Voltage and Current of the
recorded data to emulate primary voltage and current. Another use of Scale Factor is to correct the direction of
the Flex CTs or TLARs. If the Flex CTs or TLARSs were installed pointing toward the supply side, entering a -1
in the channel current setting will correct the direction. Another use of Scale Factor is to adjust the Flex CT
multiplier. If the Flex Ct was wrapped more than once, a setting of .5, .33, or .25 entered in all the current
settings will adjust the x2, x3, or x4 wrapping in the data file.

Changing the scale factor of the data is easily accomplished. Click on the Tools menu, and then click Scale
Factor to open the Edit File Parameters window.

ProVision® User Manual 77



Use this window to adjust the scale factor for each channel’s voltage and current data for the currently selected
data file on the left. If there is more than one active data file, select the data file for which the scale factor is to
be changed.

Any changes made to the scale factor are immediately applied to all the reports and graphs for the data file.

@ Edit file parameters ? >
Active data files Scale factor
.
Channel 1
Channel 2
Channel 3
Channel 4
Al scales the same
Curment
Channel 1
Channel 2
Channel 3
Channel 4
Al scales the same
Cancel Apply

Any changes to the Scale Factor will show in the Header Report of the affected data file.

Firmware Version: 5.89 Unit Type: Revolution
Software Version: 1.80.7285 Serial No.: 62897

Circuit Type: Wye
Voltage Scale Factor: x15.00
Current Scale Factor: x50.00
Current Range: 5000 Amps
Interval Time: 1 minute
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& Edit file parameters ? >
Active data files Scale factor
Voltage
Channel 1
Channel 2
Channel 3
Channel 4
All scales the same
Current
Channel 1
Channel 2
Chaed
Chat
[ All scales the same
ok ][ Cancel | | sy |

Entering a -1 in Channel 2 will correct a ‘flipped” FCT or TLAR
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Using the Toggle Point Table
The point table is a handy reference to view the exact values of a graph at any given point.

To turn the point table on or off, right-click on the graph and then select Toggle Point Table from the popup
menu. Alternatively, use the Alt+T shortcut key combination if the graph is currently selected.

~ Toggle Waveform Capture
~  Toggle Event Change

~  Toggle All Link Annotations

Viewing Style >
Border Style ¥
Font Size >

»  Show Legend

Murneric Precision >
Data Shadows >
Grid Options >

Include Data Labels
Mark Data Points

~  Show Anncotations

Maximize...
Customization Dialog...

Export Dialeg ..

~  Toggle Point Table
Unde one zoom level
Unde all zoom levels
Increase Line Thickness (K]

Decrease Line Thickness (J)

Teggle 0.5V Marker
Toggle 1V Marker

Upper/Lower Bounds... (B)
Launch Report

Help

Right-click in a graph to bring up menu
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2/24/2020 T:13, 124.841 RMS Voltage and Current
P — — —— — —
Min V. Ave MV Min | A | M |
1250 250
1245
1240 -
1215
1210
150
= 1225 a
=
=
G120 >
10]  pe——
1215 WHINID 162707
1210 cmv
Chimin:  1198W
1205 0 Chiave: 1218V
Chimae 1219V
1200
chia
Ch1 mir: 70A
E:': S [cmime  aama
Chimax: — &70A
1245 cnzv
Ch2Zmin: 1192V
14 200 fomae 1218V
s ChZmax 1220V
chza
1230 Ch2Zmin. 7404
180 forave  7T0A
125
= o [ TR ma 2004
S
o120 ]
= *
1215
100
1210
1205
1200 =
135
1130 a
anM R 2P k] &M ] 24 Man EL &AM
Mg 23 Sun 2020
2017 Armowhead [ 192020

The point table appears to the right of the graph and lists all values of every trace at the current time. The
current time is indicated by a black vertical reference line.

To change the time, move the mouse over a trace of data points. When the cursor changes into a hand-shaped
icon, click the trace to move the reference line.
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Properties Pane

The Properties pane is located on the right-edge of ProVision. If you are not seeing the Properties pane, select
the View menu at the top of Provision and place a check in the Properties box.

All graphs and graph annotations have properties, e.g. the title of the graph, that can be changed as needed. To
make these changes easy, the Properties pane displays all available properties in a simple, editable grid:

ﬂm - X
5 Axis Labels i
X
= 8 Left Side. Right Sid
B Lett String(] Array
1% Chiv
1 Ch2V
@ ;av |
B oav }
B Right String{] Array
|E Bottom Notes
Line 1 n
Line 2 "
Line 3 ‘
|E) Sebset Appearance
B Subsetigpe Subset Appearance|
Vokage, Ch1, min
Line C [l 71. 136,29
Line_T ThinSclid ]
@ VoRage,  Chl, ave
B 2] Voltage, Ch1, max ‘
® [ Votage, Ch2, mn w
@ |4 Votage. Ch. ave |
B 5 Volage, Ch2, max
@ [6] Vokage, Ch3, mn |
8 Votage. Ch, ave
® [8] Volage, Ch3, max ’
@39 Volage, Chd, mn
@ [10] Voltage, Chd, ave
)| Voltage, Chd. max

General Medivem
Gragh Aenct 100 )
Line Annctst 100 ]
E Titles
Scbutle
Tide RMS Voitage
B Upper/Lowes Bounds |
Austcacale 3l False
Bl ~os YAxis[] Aeray
Gl Left s Al to same bounds.
[ Right &0 All to same bounds,

Expanded Graph Properties Pane:
Property settings apply to the open graph
only and does not change data file
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Custom Graph Wizard
Custom graph templates are easily created by using the custom graph wizard.

The custom graph wizard helps to easily create graph templates that may be used repeatedly to generate custom
graphs.

From the Tools menu, or by right-clicking on the Graphs and Reports folder in Explorer, click on Custom
Graph Wizard to begin.

File Edit View PReport Graph |Tu-|:|15
= Lcale Factor
Lelect Plots

Legend Editor

Capture View
Axis Bounds

Trace Mixer Template

Trace Mixer Gragh
Custom Graph Wizard

[deuoqax] | MM N

ClrEa. aAs®

Graph and Reports Publicher

Use the following steps to complete the wizard.
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Add Plots to Graph

Each graph will contain one or more plots on which to display graphical data. Each plot, for example, may

represent data from each channel of the recording.

There may have up to 6 plots of data on a custom graph. Add or remove plots as needed using the buttons

above.

A preview of the custom graph is on the right and is updated as changes are made. The red, vertical bar shows

which plot is currently highlighted.

Click the Next button to continue customizing the graph or click Finish to complete the changes. Click Cancel

to end the wizard.

@& Custom Graph Wizard

Add or remove plots on the g

Graph plots

Plot 2

Add plot

[[] Graph-specific links
& plots
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Add Axes to Plots

Every plot should have at least one vertical, or y-axis, to describe the type of data being displayed. Usually, this
axis is on the left, however, it can be shown on an axis on the right side of the graph or even show axes on both
sides of the plot to display two types of data.

For each plot in the graph, decide if there is to be an axis on one or both sides. Then, for each axis, give it a
name in the Label field and choose what kind of data is being displayed, e.g. voltage, current, power, etc., from
the list of available quantities in the Quantity field.

As the graph is customized, the changes will update the graph preview screen to the right. The red, vertical bar
shows which plot is being modified.

Click the Back button to return to the previous screen. Click the Next button to continue customizing the graph
or click Finish to complete the changes. Click Cancel to end the wizard.

& Custom Graph Wizard x
Add axes to each plot
G >
Piat 1 " o . 190
- _ (\ [ﬂ, T
f |

[ Auto scaling

g
g
i

vammwhmxmmgg‘:"
Umnly.l?lianﬁsismlheln‘lm
smwmmaonﬂ'urluhsdeDPF'
ao;e:mnI:n:vlhs‘«:l»ﬂ.sc:fﬂ’mer:k:tPh%cm‘_";ls
Fuw&ﬂmnmm.ﬁ[{l“nn

on one or both sides. Then, EL
and choose what type of dat Pat
vokiage, cument, power._ etc. | Ph
quanties. V Mag
| Mag

1 Db

For each plot selected on the first page, modify the label and select what is recorded in
that plot. Add a right axis if needed, modify the label and select what is recorded

»
E B § 8 & 8 § 3 E 8B

(15 ) 100
B0 11 P 2030

rl Cancel < Back Neat > Finish
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Adding Traces to Axes

Every axis added to the graph will have one or more traces, or lines, of data points associated with it. Traces of
similar data, such as the maximum data points for all four channels, may be displayed on one axis.

For each plot of the graph, choose which data channels and data point types (minimum, average and maximum)
will be displayed for the left and right axes, as applicable. Use the square buttons to quickly select or deselect a
row of data point types or a column of data channels.

As traces are added or removed, the graph preview on the right is updated accordingly. The red, vertical bar
shows which plot is being modified.

Click the Back button return to the previous screen. Click the Next button to continue customizing the graph or
click Finish to complete the changes. Click Cancel to end the wizard.

@& Custom Graph Wizard X
Select traces for each plot

Graph preview

Plot 1 ~

Ch1Voltage: left mas
Min Ave Max

Channel 1 [
Channel 2 ] [ [ g
Channel 2 ] [ [ 5
Channel4 (] O O

Ch1 Current: right axis

Min Ave Max =
Channel 1 Ol ::
Channel 2 [] [ gm
Channel 3 ] [ [ %1““

Channel 4 [ [ [

Every axiz will have one or more traces, or lines, of data ~ e ]
points associated with it. You may choose to display traces Sep 11Fd 2020

of similar data, such as the maximum data points for all four
channels, on one axis. For each plot, choose which data
d15|r1nels‘anf:ll Idatal_ pqint t)lrples_p'nir]irgum, average and W Teves < Back Next > Eneh
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Trace Properties

Individual traces of data points have customizable properties. The color or the style of each line can be changed

to make certain data stand out more than others.

Look at the traces for each plot of the graph and change the line color or line style of the traces as needed.

As the color or style of a line is altered, the graph preview on the right will update to show the changes. The red,

vertical bar shows which plot is being modified.

Click the Back button return to the previous screen. Click the Next button to continue customizing the graph, or

click Finish to complete the changes. Click Cancel to end the wizard.

@& Custormn Graph Wizard

Plot 1 ~

Adjust trace properties

Copy styles from Plot 1

Ch1 Voltage: left mas

Voltage max channel 1

Voltage ave channel 1

Ch1 Current right axis

Cumert min channel 1

Current ave channel 1

Line color
| EREREE
Line style
ThinSelid ~

[ Trace-specificlinks

Line color

M 500 -
Line style
ThinSolid ~

[] Trace-specific links
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Add Legends

Legends describe what particular trace color represents, e.g. a red trace may be the maximum voltage for all
channels.

Use the list on the left to change the color and text of each legend. Legends may be added or removed, and their
properties may be changed, too.

As changes are made to the legends, the graph preview on the right will be updated accordingly.

Click the Back button return to the previous screen. Click the Next button to continue customizing the graph, or
click Finish to complete the changes. Click Cancel to end the wizard.

@& Custom Graph Wizard X
Add or remove legends

Graph preview
List of legends 120 R .
&0
100
55
0|
50
fe g
E
]
&0 35
50| 30
A A S
40|
]
30|
BT e A e e T e
150
140
Calor Text 130|
120
| |New_|egend | a‘m
Eim
e |4
&0|
& plots .
&0
sof T S T T A e A S
1430 1500
Sap 11 Fd 520
Cancel < Back Mext = Finish
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Graph Title

Give the graph a title which will be displayed at the top. Since the customized graph will be saved as a template
for future use, it is necessary to give the template a name, too.

Enter a title to be displayed at the top of the graph. Any changes made to the graph title will be shown in the
graph preview on the right.

Also, type a name for the template that will appear in the Graphs and Reports folder.

Click the Back button return to the previous screen. Click the Next button to continue customizing the graph or
click Finish to complete the changes. Click Cancel to end the wizard.

@& Custom Graph Wizard X
Edit graph title and template na

Graph preview
911/2020 14:04, 28.8900

You have finished creating custom graph

{

elements, and the graph is now ready to be L]
saved in 'Graphs and Reports'folder. You should . B
specify a graph title and template name.
100 B
55
0|
=0
feo 2
Graph title ?_' — E
&
|Cu5tom graph | 35
0
5
o)

Template name

|Template | - M -

180
& plots N N v Sy T g N e Y

Cancel < Back Finish
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Wizard Finish
Congratulations! A custom graph template has been successfully created.

To locate this template, go to the Graphs and Reports folder in Explorer. Select a data file and double-click
on the template icon % to create a custom graph or select the Custom graph under the Graph menu — Custom
Graphs. The report for this new custom graph is located under the Report menu — Custom Graph Reports

I File Edit View ﬂepur‘tlﬁraph Tool:

Interval » -
’ | g &
Single Cycle Histograms » .,}? L

Power Cutage

Abnormal Voltage

Loose Meutral

Significant Change
Flicker

Voltage Out of Limits
Current Out of Limits
Voltage Minute Histogram
Current Minute Histogram
Event Change Table
Energy Usage

List of Waveforms

T 5 T 5 5 T 5 5 5 5 T T4 T 5T Tl T

Transient Capture

Publications 3

Plug-in Reports »

Custom Graphs Reports LSNES
45| Power Consumption A

NOTE
Not all files will contain the data requested by the graph template.

Click on the Finish button to end the wizard.
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Working with Reports

Reports provide a tabular presentation of data from a PQ data file. All reports are listed under the Report menu
tab including reports from custom graphs. Reports can also be created from a graph or portion of a graph by
right-clicking in a white area and selecting Launch Report.

Exporting Data
It can be useful to present a report in other applications, such as Microsoft Word or Excel.

In addition, rich-text format (RTF), hypertext markup language (HTML) and comma-separated values (CSV)
are also available for export.

To export a report into one of these formats, simply right-click on the report and choose the format from the
popup menu. A new window will appear for the appropriate application with the report data. (Applications like
Word and Excel are assumed to be installed on the computer.)

_07_08_2020: Flicker -

Flicker Report

Start: Jun 16, 2020 09:15:43

Stop:Jul 02, 2020 10:30:10 ZPUMD ‘;-‘Drtli
Duration: 16 days, 01:14:27 port to Exce
i ; - . Export to HTML
Firmware Version: 5.89 Unit Type: Revoluti £
; - port to C5V
Software Version: 1.80.7285 Serial No.: 62897

Circuit Type: Wye

VialHmmn Cranla TMamdae wd NN
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Or open a report and select the File Menu and then the Export Menu.

|| File
New Cerl+N
Cpen Ctrl+O

B [

Import

]

File Merge

Close

Save Cerl+S ‘

Save As

Export Menu 3
Export to PQDIF
PQCanvass

Word |
Excel
HTML

& B

sy Page Setup
Print Ctrl+P

ol M

Print Preview

Most Recently Used Files... [ »

all Create Archive

1 Restore From Archive

Exit

Using the Graph and Report Publisher Wizard

The Graph and Report Publisher wizard easily creates templates that may be used repeatedly to generate custom
graphs and reports as RTF documents.

From the Tools menu, or by right-clicking on the Graphs and Reports folder in Explorer, click on Graph
and Report Publisher to begin.

Edit View Eeport Graph | Tools

Scale Factor

Select Plots

Legend Editor
Capture View

Axis Bounds

Trace Mixer Template
Trace Mixer Graph
Custom Graph Wizard

Graph and Reports Publisher

 Ea T o N« - WL
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Choose What to Create

To generate a custom Graph and Report template, or to generate a custom Graph and Report from a specific
data file, select the specific graphs and/or reports from the main screen.

@ Graph and Report Publisher O X
Graph and Report Publ
Available [tems: Selected ltems:
=l iGraph: ~
RMS Interval
Power Interval
Flicker Interval
Stray Voltage Interval
Plug-in Graphs
Daily Profiles
Histograms >
Harmonic Analysis
Waveform Capture <
Transient Capiure
3D Harmonic Graphs -
THD Interharmonic Graphs
ITIC (CBEMA Curve) <«
E-[~5] Report
Interval
Single Cycle Histograms
Power Outage
Abnormal Veltage
Loose Neutral
Significant Change Y]

Launch Graph \wizard @ Down @ Up

Cancel < Back Next = Finish

As you highlight them, move them to the right column using the arrow. Use the Down and Up buttons to
arrange the order of selected graphs and reports

& Graph and Report Publisher ] s
Graph and Report Publ

Available ltems: Selected ltems:
Transient Caplure ”~ @ RMS Interval'RMS Voltage and Current
3D Harmonic Graphs (25 Power Outage

THD Interharmonic Graphs
ITIC (CEBEMA Curve)
=25 Report
Interval
Single Cycle Histograms
Power Outage
Abnormal Voltage
Loose Neutral <
Significant Change
Flicker
oltage Out of Limits
Current Out of Limits
Voltage Minute Histogram
Current Minute Histogram
Ewvent Change Table
List of Waveforms
Transient Capture w
L4 >

e

e

Launch Graph Wizard @ Down @ Up

Cancel < Back Mest = Finish
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Any custom graphs and reports previously created are listed, or create a new custom graph and report using the
Launch Graph Wizard button.

Select the Next button

The Header and Footer for each select graph or report can be modified. Company logos or pictures can be
added.

& Graph and Repart Publisher o x i Enter text
Graph and Report F "’.— (Te Interval graghs disgiay meax, min, and
"values are one-cycle readings for
one-second readings. The average values
3 S Vet o
ey

[ Losd from file [ Lood from file:

Save as default Pestore Factory Default oK Concel Save as defauit Restore Factory Defauls oK Canesl

Name the publication and select Finish. The template will be located in the Explorer pane under the Graphs and

Reports heading. Select the data file and select the custom report and graph template, name the file and save the
file.

= Graphs and Report=
E Header Report
38l Standard grahs and reports
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Working with Views

A view is a template that will create any combination of graphs or reports from an active data file and then
arrange them on the screen as they appeared when the view template was first created.

For example, if there were a couple of reports and a graph that were used on a regular basis, they could be
arranged on the screen in any way desired, such as having the two reports side by side in the upper half of the
window and the graph in the lower half. This arrangement constitutes a view and can be saved for future use on
other data files.

The default view provides a template for data files when they are opened. The default view is indicated by a
white checkmark on the icon E&.

To create a view, arrange the graphs and reports on the screen as desired. Click on the Tools menu, and then
click Capture View. A new view icon B will be created in the Graphs and Reports system folder. Right click
on New View to rename, then right click and then set as the Default View. (The check mark will move from the
default or previous view to the new view).

Edit View Report Graph I “=23 Graphs and Reporis
Scale Factor = m Gl'aphs and "mh H Header Report
oy E!  New view
(= SelectPlots Header Report 23] Publ Open
# Legend Editor ' | S&anl Rename
Lol Dudkliaetiae &3 testp—
% Capture View |
Lo G —® M.- - 3 py N—
A I=1|=z] Graphs and Reporis
Ef Header Re; Open
B Publicabol  pename : 3 report view
38 Standard
jg testpu | X Delete ~BH Header Report
K-V-1 tef :
l* 2CH Loose Send by Email
2CH Loos¢ C
Y Ch1 V-1 Mg ] cu

€3 ch2 V- me B Copy
€3 CH3 V-I Ma{ Set as Default View I

In this example, whenever a data file is opened by double clicking on it, the 3 Report view will be used, and
three reports will open at one time.
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Searching for Data

Locating data from hundreds of data files can be a difficult task. Use the Find in Files utility to search data files
based on specific criteria:

Click on the Edit menu, and then click Find in Files to launch the search window:

@ Find in Files o X
=
41_07_08_2020xsb Recorder Model £4] Current Range:
419212 Wikinson Rd Batavia xsb [ Exgle ~ [J10A
719454 Graham Rd Middeeport 7.30.20.xsb [] Demo Recorder mED Save Query
£/ Dombrook T 2007-13-001 xsb ]S 100 A
/] dombrook T2007-19-001 nsf [J200A
[ Eage_60546_09-08-2020.xsb ]2 [J500A
% . 20163_0904-2020 xsb vs3 []1000A
% _20991_0909-2020xsb [Jivs3 [ 3000A
MGuardian+_20991_09-03-2020_(1)xsb (] (§3~ X [J5000A —
Guardan=_21013_03:09-2020xsb L s
MGuardan=_21013_03-09-2020_(1)xsb O =
E4]Revolution demo 120v w ham-2018.xsb o b
EIRevoktion_62118_08:31-2020xsb ] PR-600
1 Revoktion_62118_09-09-2020.xsb [ Eagle 120
[ Tensor_55602_09-08-2020.xsb [ Hotwire
M Test @ EO Centerxsb [Jucm
# [ Recent Downloads £-2020 [] Eagle 200
[] Guardian
(] Revolutior v
[] Seial Number
Firmuare
O Version
Date Ra
nge

To

[] Recording Comment

Comment
Search
String

IbiCurrentFile

In the example above, the search will look at data files that have recorder models “ViP” and “Eagle”, and use
the “100 A” current range. Click the Find button to begin the search.

The search criteria can be saved for future use by clicking on the Save Query button. Enter a name for the
query, which will then be stored in the Searches folder.

= Projecis
(7] Temporary
= m Searches

m eagle vip guery

The results of the search can also be saved by clicking on the Save Result button. Enter a name to label the
results folder in which the found data files will be stored. This new folder will be located within the Projects
system folder.
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Importing Data Files
Data files that exist on the computer system are easily imported.

Click on the File menu, and then click Import to browse the system for the location of the data files:

Browse For Folder >

Select a folder from which to start importing old WinScan files
(*.isf):

v @ This PC A
» _Jl 3D Objects
> [ Desktop
» Documents
» * Downloads
» J‘) Music
> [&=] Pictures
> B Videos
> Windows (C:)
> LEMOVO (D)
» == common (\W192.168.0.2) (T:)
n

» Libraries v

Cancel

For any location on the computer system chosen, all folders beneath it will be searched for data files, also.

Merging Data Files

File merge will combine two or more ProVision recordings into a single combined recording. File merging
works best when the recordings are from the same device with the same settings. This is intended for files from
the same recorder during different time periods, most commonly a “before” and “after” situation. It can also be
used to combine multiple files from scheduled periodic downloads.

First select the data files you want to merge by checking the box in front of the data files. Next, open the File
Menu and select File Merge. Name the combined file and open the new file to review the data.
Not all data record types can be merged.

ifExplorer . |File | Edit View Report Graph
= & Data File Sources 4 New Ctri+N
+ &4 ERecordings
=) &4 Recent Downloads @ Open Ctrl+O

[P Example file (1).xsb

[v]p Example file (2) xsb

[V|p Example file (3).xsb 7] File Merge

Pl ad Example file (4) xsb

[P Example file (5).xsb
B Graphs and Reports

Import

Close

e
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Viewing Real-Time Data

Real-time data capture is a powerful tool to view PQ data being measured “right now” by a recorder in a

graphical and tabular format.

The Waveform Graph menu contains several graphs to present an overall view of the circuits being monitored.

The Meter Display menu contains several displays of tabular data to view numerical readings.

Waveform Graph

Five graphs are available for displaying real-time data:

« Voltage & Current Waveform
» Real Power Waveform

- Phasor/Vector diagram

« Harmonic Graph (also known as harmonic bar graph or FFT Graph)

« Parametric Waveform

To access these graphs, ensure that the recorder is connected. Next, click on the Recorder menu and then

click Waveform Graph to select one of the graphs.

™ ProVision

| B Edt Vew Repart Grsph Toos Optons Recorder Schedder Window Heb Jiviwem o

CIE%
PP BEIQ N bl

e
Voltage and Current Waveform Capture H
— — &
Veltage Cument
i Sl 1M el
10 i< 1 005
2 " 14 S U\ am 2
3 Ty wL : P 2
I N 1 005
00— = T !
[RATR | U AL i
——— 10
100 05
- o
o0 00 &
oS >
-100 08
— 40
T e
100 e 005
> £ [l | 2
20 N - 000 &
S (] >
00 i = 008
! —— -010
= 10
100 = 05
i o
200 00 £
o >
100 05
= -10
0 2 ¢ 6 (] 10 7 " 18
Miliseconds

Real-time Voltage & Current Waveform
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ProVision

Harmonic Graph

Meter Display
Five displays of tabular data are available:
« Main Readings
« |EC Flicker Readings
+ Harmonics, 1st — 8th
« Harmonics, 9th — 16th

- Diagnostics

* ProVision

BB & Y

Eagle [60152]

Recorder Eagle [60152] |
(O RE——
-— -— — —
o o2 s o
> — ) — -
I ARV \DA n
TR VATV
120
& 1.4% THDF
= 1.4% THOF
i"’ 1.4% THD-F
©
£
-
3 648% THDF
y 0.0% THO-F
E“ J05% THOR
002
4 |
. Lt sttt skt Lot bttt gl bt st o
a0 Vi 4
02
08
i
08/
40
0 5 0 18 0w % B B 0 5 W 0
Hamonic

= L Recorder settings

(@ Default settings Main Readings: (Recorder Eagle [60152])

Power Manitors, Inc.

12220V
0.00A
0.00 ke
0.00 KVAR
0.00 KvA
0.00°
0.00
0.00

=L, Local
: [ | Chamnel | Channel2 | Channel3 |

RMS Voltage 12220V 122.20¥

RMS Current 0.00A 0.00A

Real Power 0.00 Ky 0.00 KW

Reactive Power 0.00 KY¥AR  0.00 VAR

Apparent Power 0.00 KvA 0.00 KVA

Phase Angle 0.00° 0.00°

Power Factor 0.00 0.00

Displacement Power Factor 0.00 0.00

#5/2006 | 313aM

Main Readings
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Recorder Eagle [60152] |

Parametric Waveform

* X|||Eagle [60152]

= L Recorder settings
(g Default settings

IEC Flicker: (Recorder Eagle [60152])

= & Locd
y (2L
- B e IFL Flicker 0.00 0.00 0.00
P, Flicker 412 411 412
Power Manitors, Inc
IEC Flicker Reading:s
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™ ProVision

* ProVision

i He Edt Vew Report Graph Toos Optons Recorder Schedie | He dt Vew Report Graph Tods Optons Recorder Scheduer i
ROsR s=e FENODIEE ' gRywe FASOO=ERA— | 1-
2.D0yic 2 % |||eagle [60152] Dejices, # % |||Eagle [60152]
(= L@ Recorder settings (= [ Recorder settings
(¥ Defaul settings 1st- 8th Harmonics: (Recorder Eagle [60152]) (51 Default settings Diagnostics: (Recorder Eagle [60152])

= 2, Local = 2, Loca
5 e
Voltage THD, % of Fund. 100% 1.00% 1.00 % Lithitun Battery 2.85 Volts
1stVoltage Harmonic 12200 122.00 122.00 & Firmware Version 419
2nd Voltage Harmonic 0.00 0.00 0.00 NiCad Battery 2.67 Volts
3td Voltage Hatmonic 030 030 0.30 Frequency 59.99 Hz
4th Voltage Harmonic 0.00 0.00 0.00 Temperature 72°F
5th Voltage Harmonic 1.00 1.00 1.00 Scanner Time 01/05/2006, 09:16:15
61h Voltage Harmonic 0.00 0.00 0.00 # of Voltage Channels 3
7th Voltage Harmonic 0.00 0.00 0.00 # of Current Channels 3
8th Voltage Harmonic 0.00 0.00 0.00
Current THD, % of Fund.  0.00 % 0.00% 0.00 % Power Monitors, Inc.
1=t Current Harmonic 1.00 0.00 0.00
2nd Current Harmonic 0.00 0.00 0.00
3rd Current Harmonic 0.00 0.00 0.00
4th Current Harmonic 0.00 0.00 0.00
5th Current Harmonic 0.00 0.00 0.00
6th Current Harmonic 0.00 0.00 0.00
7th Current Harmonic 0.00 0.00 0.00
8th Current Harmonic 0.00 0.00 0.00

]
l Rz T E] 7T E|

Harmonic Readings Diagnostics

To access these tables, ensure that the recorder is connected and powered. Next, click on the Recorder menu
and then click Meter Display.

Note

Not all PMI recorders are able to display real-time data. For real-time enabled recorders, the Waveform Graph
and Meter Display menus will be enabled and available.

Archiving Data

It may be necessary to remove old PQ data from the system. To do so, use the archiving feature to store project
data files to any location. All archived data is fully recoverable.

To archive data, right click on the project folder to be archived, and then click Create Archive from the popup
menu. Follow the wizard screens to complete the task.

To restore an archive, right-click on the Projects system folder, and then click Restore Archive from the popup
menu. Then, browse to the location of the archive.
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Preferences

In the Options menu choose Preferences to set selections which remain when ProVision is re-opened.
In the General settings, turn off the Check for Updates, or elect not to see the Splash Screen. Demand
Interval can also be adjusted from the default 15 minutes/900 seconds.
In Graph Properties, choose to Skip First and Last Graph Points.

& Edit Peefarencm - o x
Genel Hamonics Gragh Frepeses  System Recomdeg  POOF Seup
Lira Fraguency. Hz Dierrasrd intsrval
0 - 200 | [ Demard shding
P wster sl Serd emal va
Lo () M5 Dutiock
Diefeit custom report fomat O TR
- 5 Server [P | Server 1P
Langueage
Tak grog strle ) Erpan -
|t - Feader Bepon Leks
[ Srerw Missimasm Precision ) DV e chechad secatina i
Excloner Tree
] Srere selaah screen =ty ogeen Header Regart soume
~ meing
] Dk for Lipclatian on Stk )bt
Peomgt for Dl Flange shen Eoring
DM}
ox

& Eda Preferences - n] *
Genersl HOTONCH  Graph Prmpefies Sytem  Recodng  PODIF Sehp
[] Reference Harmonic Phases oW1
[0 e Harmoric: Angles to 0-360
Harrerss bteren Graph Srereeee
() Abaclute values Vol Amps)

(7 Percent of hndamental
() Percent of RMS

Co]

Cancel

& Bt Preferences - (n] S

Garwrnl Hamonics  0h Prpenes  Sysiem Fecerdng  POIOIF Seup

Bor e Strle [ —— [ Ensbled
Voeaing Syte Coor See (B
Gri s Beth herirortal aeed vertezal gt - [] Enabled
Girid Seyle Thn D rutlad
Desk Caker [ Enatied
Shadow Colox CEnatied
(Graph Backpround Coler L Gnstied
Gragh Foregound Callr [ Erabled
Mark, Data Pores [ Enatled
Srhow Anrckalions [ Ensbled
[ Colen saxt e i poit takile
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] | o

In Recording Preferences adjust the default file naming convention or add a 12 hour time to the default name.
You can choose to save the data file using the new NFS file format.

& Ede Pueferences - [m]

Geneal Hamonics Gragh Propesties  578sm  Flecordng  PGOIF Setup

[ Ato startiston serrica when Preiision runs.
[2] Use HET lisrary fox wanchar isisers

X

] Detbasg mode

[] Use Busg Temcher

Pestasmane Communicale Saraos
Sardice Cortred
o] | e
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Scheduling Events

Events are useful to perform automated recorder operations at a specified time.
Note: To use the Scheduler, the ProVision Communicator service will need to be installed when installing

ProVision.

Click on the Scheduler menu, and then click Add Event.

Recorder | Scheduler

M

< Add Event
Edit Event

L

2 EditSettings

The Scheduler window appears for creating a scheduled event with any number of recorders:

4@ Scheduler

Options:

Start Time: 09/11/2020 11:24 AM ~

Action: RecordingDownload \,

Comment:
Initizlize after download

[] Upload date after initialize:
[] Export to PQDIF

L Recurrence. ] Recorder Settings

Recorders:

Edit List

Save and Close Cancel

Start Time

Select the date and time to begin the event.

Action

Select one of two event types: Recording Download or Settings Upload.
« Recording Download will automatically download a PQ data recording from the recorder.
- Settings Upload will automatically upload recorder settings to the recorder.

Comment

Provide a comment to uniquely describe the event.
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Recurrence

Specify how often the scheduled action occurs

@ Schedule Recurrence X
Recurrence Pattern
Period: Options
Oonce ® Every 112] day(s)
@ Daily O Every weekday
O Weekly Repeat Task
©) Marthy Every: 15 Hour(s)
Until: 11:58 PM
Range
@) No End Date (O End Date:
G
Recorder Setting

Configure an initialization template to use
Edit List

The list of recorders to be included in the event.

&) Select Scanners for Event X

Available Selected

Guardian+ [21013] |Ter|scr [65602]
Guardian+ [20851] —

Guardian+ [20925]
Recorder connected to RS-232 COM1 =
Recorder connected to Bluetooth COM &
Recorder connected to Tensor WiFi <
Recorder connected to cell device 5560
Recorder connected to Ethernet 65432
Recorder connected to 20991

Recorder connected to 21013

Recorder connected to 20989

Recorder connected to 14444

<<

0K Cancel

Save and Close

Stores the event and closes the window. The newly created event may be viewed and edited from the Events
system folder in the Devices pane:

= 3 R

=& Daily

3 RS-232 COM1
“-@8y Settings
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Types of Records

PMI recorders can record many different kinds of power quality data during a recording session.

Interval Records

The interval record is one of the most useful record types. In a single interval graph, power quality events can
be seen such as single-cycle voltage sags and current surges, as well as long term voltage trends. With the
graph, an entire recording session can be examined at a glance.

What's Recorded

The only setting for the interval record is the Recording Interval. This Interval, which can be as small as one
second to as large as four hours, determines how often the Recorder takes a data point. Every interval record
the Recorder is recording uses the same Interval setting. During the Interval period, the Recorder keeps a
history of the largest and smallest one-cycle values for each interval record, as well as a running average. At the
end of the Interval, the max, min, and average values for that time period are recorded as a data point. For
example, if the Recording Interval is set to one minute (a typical setting), at the end of each minute, the Voltage
Interval Record will record the average RMS voltage, the minimum one-cycle RMS voltage, and the maximum
one-cycle RMS voltage, all during that minute. All of the 3,600 60Hz cycles during that minute are used to
calculate the average, and for max/min detection.

These values are presented to the user as three traces on a graph: a maximum, a minimum, and an average. The
average trace roughly corresponds to a graph from a paper stripchart recorder. The maximum and minimum
graphs are unique, however. Each gives the worst-case value for every Interval, with single-cycle measurement
resolution.

Each Recorder has at least enough memory to record interval records for a week with a one-minute Interval.
When the interval record data fills the interval record memory, the Recorder has two options: it can either stop
recording interval records or go into "wrap-around™ mode. In "wrap-around" mode, the oldest data points are
erased to make room for the new ones as they are collected, which allows the Recorder to always have the latest
data. This choice is made by the user during the Initialization. If the Interval Graph Overwrite (Circular) box
is checked, the Recorder will go into "wrap-around™” mode as needed, otherwise it will stop recording when
memory is full. This does not affect other record types. For example, if there is memory for one week of
interval records, and the Recorder was left in the field for three weeks, it would either have the first or the last
week's interval record data, depending on the wrap-around setting.

Every Recorder can record an interval record of voltage. Some Recorders can also record an interval record of
current. The ViP can also record interval records for real, reactive, and apparent power, power factor, phase
angle, THD, and harmonics. The ViP, with harmonics, can record over 200 interval records at once. Typically,
only a few are needed at one time. All the interval records share the same memory, so enabling more interval
records reduces the total interval record recording time.

When creating an interval graph or report, any "gaps" in the data due to a power outage are filled with zeroes.
This happens when the Recorder loses power, and its rechargeable battery (if present) runs down.

Typical Settings and Suggested Uses

There are three settings for the interval record types. The primary setting is the Recording Interval. This time
setting determines how often the data is recorded. Since the recordings always give worst case one-cycle max
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and min values, the Interval can be set to any time value without a loss of measurement resolution. For example,
even if the Recording Interval is set to 15 minutes, the maximum and minimum one-cycle RMS values for each
15-minute period are recorded. What is lost by setting the Interval to larger values is time information. If there
is a voltage minimum of 90 volts RMS during a recording interval, with the Interval set to 15 minutes, it’s
certain that the voltage dipped that low for at least a cycle, but it’s not known when or how often or how long
during those 15 minutes it happened. A smaller Interval, such as one minute, provides a finer time resolution.
The smallest Interval, one second, gives excellent time resolution, but consumes memory 60 times faster than a
one-minute setting. Often, the exact time of a voltage dip is not as important as the size -- for this case, any
reasonable Interval setting is fine.

The most common setting is one minute. This is a good balance between frequent data collection and long
recording time. Since most loads that start and stop usually run for longer than a minute, the start and stop
effects (such as in-rush current) are easily spotted in the Recording. An example is an air conditioner load: a
forty minute period of cycling on and off is obvious in the interval graph as twenty data points at one load
current, then twenty data points at low current, all connected by straight lines on the graph. The first interval of
the high current period will probably have a much larger current maximum than the rest due to the starting
current of the air conditioner. The voltage interval will probably have a dip at the same time.

The most frequent reason to use an Interval smaller than one minute is for large loads that cycle on and off more
frequently than one minute. For example, if an elevator is causing power quality problems, and it only takes 10
or 20 seconds to start at one floor and stop at another, a one second Interval is probably necessary; otherwise the
entire elevator travel will occur during a single Recording Interval. In this case, the Recorder should not be left
to record for days, since it would only hold the last few hours of Interval data. The best use in this case is to set
the Recording Interval to one second, then cycle the load (such as the elevator) for a while, in an attempt to
reproduce the problem, and then download the Recorder. In general, the Interval should be smaller than the
quickest cycling time of a problem load.

The most frequent reason to use an Interval larger than one minute is to increase the recording time. Setting the
Interval to two minutes doubles the recording time, without a serious loss of time resolution. Other common
settings are five and fifteen minutes, used to match metering or billing increments or regulatory time periods.

The second interval recording setting is the Interval Graph Overwrite mode. The best setting for this depends on
how the Recorder will be used. Some users leave a Recorder at a problem site until the customer calls with a
power quality complaint. The Recorder is set to a small Interval such as one minute or thirty seconds and
Overwrite is enabled. Because Overwrite is enabled, the interval records always have the latest few days of data
in memory, by discarding the old data. The Recorder is downloaded and has the most recent days of interval
data in memory, no matter how long it was recording. This recent data will have the voltage disturbance in it.
Other users will disable Overwrite and leave a Recorder at a problem site where the power quality problem will
definitely occur soon. The Recorder will record the first week or so of interval record data, then stop recording.
The Recorder can be downloaded at any time later, knowing that the beginning of the recording session is
locked in memory, and will not be overwritten. Other users always download the Recorder before it fills up
interval record memory, which makes the Overwrite setting irrelevant. The choice depends on how the
Recorder will be used. The factory default setting is for Overwrite to be enabled.

The third interval record setting is which interval records are enabled. For voltage-only Recorders, there is no
choice: a voltage interval record is always recorded. For Recorders that can record current, the current interval
record can be turned off to extend the recording time of the voltage interval record. It is usually better to
increase the Interval time instead of disabling current to get more recording time. For the ViP Recorder, there
are many more interval records to enable or disable. The choice depends on what information is needed. If a
power factor study is being performed, for example, turn on power factor, and possibly apparent power and
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displacement power factor. If a power quality problem is present, only voltage and current may be necessary,
although adding Total Harmonic Distortion (THD) may be useful to see if harmonics are present. The total
recording time is shown by ProVision® as interval records are enabled and disabled during the Recorder setup.
Another method to increase interval record memory is to reduce the number of recorded channels. If only three
channels are needed on the ViP, changing the number of channels from four to three gives 25% more recording
time.

For quantities such as power factor, phase angle, THD, etc., often the average is much more important than the
one-cycle max and mins. The max and min traces on the graph may be turned off so that they don't obscure the
average trace.

Daily Profile Records

The Daily Profiles are used to spot daily trends in voltage, current, power factor, etc. The entire recording
session is combined to form the "average™ 24-hour day, which is plotted on a graph like a strip chart. Power
quality issues are usually not addressed with Daily Profiles (except perhaps consistently low or high line voltage
or harmonic distortion). Rather, average line conditions such as regulation voltage, load current, etc. are
profiled.

What's Recorded

Each measured quantity has only one Daily Profile per channel in a recording session. For example, there are
four voltage Daily Profiles in a recording session, one per channel. The Profile is averaged over the entire
recording session. This average is created by dividing the 24hour day into 96 time periods, each 15 minutes
long. During each 15-minute period, the Recorder computes the average value for that Profile (voltage, current,
etc.). This 15-minute average is then averaged with all the previous days' averages of that 15-minute period.
For example, the first Voltage Daily Profile data point is the average voltage during the 15-minute period from
12:00am to 12:15am, averaged again over the entire recording time. If a Recorder is recording for a week, then
this 12:00-12:15am period is averaged seven times over the entire week.

There are no settings for Daily Profiles. All available Daily Profiles in a Recorder are always enabled,
regardless of the settings for any other record types. Memory does not run out for a Daily Profile; it just keeps
averaging as long as the recording session lasts (there is a practical limit of about a year). Some Recorders
record just a voltage Profile, others voltage and current. The ViP Recorder records a Profile for voltage, current,
real, reactive and apparent power, power factor, displacement power factor, voltage and current THD, and phase
angle.

Suggested Uses

Daily Profiles are typically used to profile or characterize a parameter, such as average load current or power
factor. Since the Profile is supposed to re reflect average line conditions, the more loads included in the
recording, the better the average. Monitoring a single small load such as a small office building would not
create a very good profile of distribution line conditions (such as distribution line power factor), since the
building would be a small part of the total distribution load. VVoltage is somewhat of an exception in that
anywhere can be a good place to create a profile: every other load (at least those nearby) will see the same
distribution line voltage. The ideal location for creating power factor profiles is where a PFC would be placed to
correct power factor.

The voltage Daily Profile is normally used to identify voltage regulation problems, or other steady-state
low/high voltage issues. The current Profile can be used to identify daily trends in load current. This is also
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possible with the apparent power Profile. Power factor and reactive power Profiles can be used to set PFC
timers to correct for power factor only when necessary during the day. The voltage and current THD Profiles
show when harmonic distortion is present during the day.

The more days the Recorder records, the better the average created by the Profile. A recording session that just
lasts a single day doesn't incorporate any daily averaging at all. Since a Profile starts with all zeros, a recording
session that doesn't even last 24 hours will include some 15-minute blocks with the data still zeroed. A
recording session that does not even last 15 minutes will have all zeroes for a Daily Profile.

An interval recording can also be used for profiling tasks but is not ideal. The recording interval is usually set to
an interval faster than 15 minutes; a fast interval can show too much information, making it hard to form a good
average Profile. Often the interval recording only has enough memory for a week or two, limiting the averaging
time; the Daily Profiles have no such limit. Most importantly, the interval recording does not divide the data
into an averaged day period, so it can be difficult to spot daily trends in the graph.

Cycle Histogram Records

The cycle histograms contain valuable power quality information as well as information for distribution line
profiling. Questions such as "what was the absolute highest and lowest RMS voltage?", "how many cycles was
the voltage below 80 volts?”, and "what are the most common load currents?" are easily answered. The
histograms also contain the raw data necessary to answer more complicated statistical questions such as "what
is the probability of a voltage sag below 100 volts?" and "what high and low limits does the line voltage meet
99.99% of the time?” Where the Daily Profiles give average current, power factor, etc. for distribution profiling,
the histograms show what values are the most common -- the "mode" in statistical terms.

What's Recorded

A Histogram divides a measurement range into many bins. For example, in the ViP, the voltage Histogram
divides the 600V voltage range into 600 bins, each one volt wide, giving a bin for zero volts, a bin for one volt,
two volts, all the way to 600 volts. After each 60Hz cycle is measured, the voltage is rounded to the nearest volt
and "put"” in the appropriate bin. The bins are really counters that count how many cycles were at that voltage. If
the 108 volt bin has a count of 45, then there have been 45 cycles with an RMS voltage of exactly 108 volts,
sometime during the recording session. The Histogram throws away time information: those 45 cycles could
have occurred anytime during the recording session. They may have been 45 cycles in a row, or three 15-cycle
sags, or 45 isolated sags spread out during the entire recording session. (To recover the time information, use
the interval graph or an event-based report.)

Every interval graph max and min value will have a non-zero count in the corresponding Histogram. For
example, if the voltage interval graph shows six sags to 108 volts sometime during the recording session, there
should be a count of at least six in the Histogram at 108 volts. The count will probably be somewhat larger,
unless each sag was only one cycle long.

There are no settings for Histograms. All available Histograms in a Recorder are always enabled, regardless of
the settings for any other record types. Memory does not run out for a Histogram; it just keeps classifying
measurements into the bins (by incrementing the bin counters) as long as the recording session lasts.

The 600V (iVS-3/600), the S-series (VS-1S and iVS-1S), and the ViP record a voltage cycle Histogram for each
voltage channel. The ViP also records cycle Histograms of current, real, reactive, and apparent power, power
factor, displacement power factor, and phase angle.
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Suggested Uses

The power of the Histogram is that every cycle is included in the report. Every cycle during the recording
session is reflected in the count of one of the bins. If all the counts in a Histogram are totaled, the result is how
many cycles the recording session lasted (minus any time under a power outage).

Histograms are presented as a bar graph and a report. The report is in some ways easier to read than the graph.
The absolute highest and lowest voltages during the recording session are found by finding the highest and
lowest bins with a non-zero count. At that point it’s known how many cycles the voltage was at those extremes,
and by glancing at the nearby bins, it’s also known how many cycles the voltage was near those extremes. For
example, if all the bins below 110 volts are zero, then it’s immediately known that there was not even a single
cycle of voltage below 110 volts anytime during the recording session. If the count at 111 volts is 1,352,200,
then the voltage was at 111 volts for over 6 hours (1,352,200 = (60 X 60 X 60)). By totaling the counts for all
the bins in a voltage range (for example, 0 to 90 volts), it’s known how many cycles the voltage was in that
range.

More complicated power quality questions can be answered by exporting the histogram data to a spreadsheet.
By dividing each count by the total of all the counts, the histogram data is normalized, and can represent a
sample probability distribution function. If a normal, or bell-shaped probability distribution is fit to this data, a
standard deviation is created that can be used to answer "what high and low limits does the line voltage meet
99.99% of the time?". A cumulative sum over the data will convert the distribution function into a sample
cumulative probability function. Correlations between channels can be performed by comparing the probability
functions of channels.

For the voltage histogram, most of the time the user is interested in the few cycles that are outside certain limits,
not the vast majority of cycles that are perfectly normal. These few cycles usually represent power quality
issues. The current, power, and power factor histograms are useful for distribution line or load profiling. For
these histograms, the few cycles at the extremes are usually unimportant: the vast majority in the middle is the
good data.

Minute Histogram Records

The Minute Histogram provides a much "smoother" version of the Cycle Histogram. Quick sags and swells are
averaged out of the data, to show the nominal voltage or current level every minute. VVoltage regulation
problems are easy to see in the Minute Histogram.

What's Recorded

The Minute Histogram is similar to the Cycle Histogram. During each minute of the recording session, the
voltage is averaged (every cycle is included). At the end of the minute, the Histogram bin counter for that
average value is incremented. The result is a Histogram of one-minute average voltages, instead of one cycle
voltages. For example, if the voltage were 123 volts for 55 seconds, then 115 volts for 5 seconds, the average
would be 122 volts, and the 122 volt bin counter would be incremented. If the recording interval is also set to
one minute, then the Interval graph voltage averages will match the Minute Histogram counts.

Like the Cycle Histograms, there are no settings for the Minute Histogram. All available Minute Histograms in
a Recorder are always recorded, regardless of the settings for any other record types. Memory does not run out
for a Minute Histogram; it just keeps classifying measurements into the bins (by incrementing the bin counters)
as long as the recording session lasts. All Recorders record a voltage Minute Histogram. Recorders that can
measure current also record a current Minute Histogram.
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Suggested Uses

The voltage Minute Histogram can reveal voltage regulation problems. Ideally, the line voltage should be at the
same value every minute. The larger the spread in the Minute Histogram, the more the voltage is varying. The
center of the spread is (hopefully) the target regulation voltage. This information is also present to an extent in
the voltage Interval graph, depending on the recording interval and amount of memory. Because the Interval
graph spreads out the voltage averages as a time graph, it can be more difficult to gauge how long the voltage
was at certain levels (although it may be easier to see why the voltage was moving).

The Minute Histogram is also better for this analysis because it does not run out of memory and is always set
for one minute averaging.

The current Minute Histogram shows average load current on a minute basis. The maximum and average load
currents are easily spotted on the Histogram as the edge and the center of the current spread. Again, this
information is usually in the current Interval graph, but not as easy to see.

The cycle Histograms can also be used for voltage regulation problems and load profiling, but the Minute
Histograms can be easier to read since the fast one-cycle events have been averaged out.

Energy Usage Records

The Energy Usage report shows the accumulated real, reactive, and apparent power measured by the Recorder.
The accumulated real power is energy, in kilowatt-hours. The accumulated reactive and apparent powers are
kilovar-hours and kilovolt-amp-hours, respectively. These totals are for the entire recording session and are only
available on Recorders which can compute power.

What's Recorded

Each cycle, the real, reactive, and apparent power values are computed and added to the running totals for the
recording session. These values include the effects of voltage and current harmonics. The accumulated powers
are totaled separately for each channel for a wye hookup. With a delta hookup, the individual phase powers
cannot be measured, only the total. In this case, the three-phase total real, reactive, and apparent power values
are totaled and reported.

Negative power values are included in the accumulation. For example, if a load is both absorbing and
generating power (at different times, of course), the accumulated power will reflect it. A line that varies from
leading to lagging power factor may have a small accumulated reactive power reading, even though at different
times the actual reactive power flow was large. This would happen if the negative VARs accumulated during
the periods of leading power factor mostly cancelled the positive VARs during the periods of lagging power
factor.

Typical Settings and Suggested Uses

There are no settings for the Energy Usage report. This report can be used to measure energy consumption of a
monitored load or accumulated reactive power in power factor studies. A revenue meter that doesn't total
negative power, or doesn't include the effects of harmonics, may show readings that differ from this report.

Significant Change Records

The Significant Change record type tracks quick fluctuations in the line voltage, with single cycle response,
while ignoring gradual changes. VVoltage events are time stamped to the second and listed in a report. If the
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report is empty, there were no voltage events that exceeded the trigger threshold. This is a quick way to gauge
the voltage power quality, because only voltage fluctuations exceeding the threshold are listed.

Trigger Logic

The Significant Change record type uses a voltage threshold parameter. At the end of each second during the
recording session, the largest and smallest RMS voltages for that second are compared with the "standard"
Significant Change voltage. This standard voltage starts as the nominal voltage picked by the Recorder during
the two-minute countdown (typically 120, 208, 240, 277, or 480 volts). If the difference between the standard
voltage and either the maximum or minimum voltage was more than the threshold, a Significant Change is
recorded. In addition, the voltage (either the max or min) that caused the trigger becomes the new "standard"
until the next Significant Change.

As an example, consider a "standard" voltage of 119 volts, and a threshold of 2 volts. After 40 seconds, the
voltage drops to 118 volts. No Significant Change is recorded because the 1 volt change is smaller than the 2
volt threshold. After another 35 seconds the voltage increases to 120 volts. The change is 2 volts, from 118 to
120, but no Significant Change occurs because 120 volts is only 1 volt greater than the "standard” of 119. After
another 23 seconds the voltage increases to 121 volts. A Significant Change is triggered because the 1 volt
increase created a 2 volt difference between the 121 maximum voltage for that second, and the 119 volt
standard. The standard voltage is now set to 121 volts, until the next Significant Change.

Only one Significant Change per second can be recorded per channel. If both the single-cycle max and min
meet the threshold in the same second, the voltage that is furthest from the standard becomes the new standard.

What's Recorded

When a Significant Change is triggered, the triggering voltage is recorded, along with a date and timestamp (to
the second), and the channel number.

Significant Change is recorded separately for each voltage channel (although they share the same voltage
threshold parameter). If Significant Change memory is filled, Significant Change recording stops. All voltage
channels use the same Significant Change memory. The amount of memory used for Significant Change is
different for various Recorders, but every Recorder can record hundreds, and most over one thousand records.

On most Recorders, Significant Change is always enabled for recording. On some older Recorders, enabling
Flicker recording disables Significant Change recording. This is true for the VP-1, and 300 volts Recorders (the
VS-3, VS-1, VS-1M, iVS-3, iVS-1, and iVS-1M) with serial numbers below 6000.

Typical Settings and Suggested Uses

The default setting for the Significant Change threshold is 3 volts. This setting can be as small as 1 volt or as
large as 8 volts. Normally, a threshold between 2 and 5 volts is appropriate, depending on the nominal voltage.
A single-cycle disturbance such as a sag will trigger Significant Change if the sag is greater than the threshold.
If this happens, the sag voltage becomes the standard, which will trigger another Significant Change if the
voltage returns its previous level.

The Significant Change report is very useful for determining how often, and to what degree the line voltage is
fluctuating. If there are no Significant Change records, then there were no fluctuations greater than the
threshold. A Significant Change record can be correlated with the Interval record by using its timestamp. Find
the same time period in the Interval record to see what the voltage and current were before and after. This may
give some indication of the cause of the disturbance. All Significant Change records during a recording interval
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will be included in a single Interval record max/min/average data point. For example, if the interval is one
minute, and six Significant Changes occur within one minute, they may all fall into the same Interval record
data point. (Of course, they are still reported individually in the Significant Change report). The Significant
Change report provides more detail than the Interval record for these disturbances.

A key advantage of the Significant Change report is that only one disturbance per channel can be triggered each
second. If multiple disturbances occur during a second, the worst one is recorded. This limits the size of the
report, making it much easier to analyze, while still giving a single-cycle response. If detailed disturbance
information on a cycle basis is required, use the Event Change report. Event Change gives much more detail
but is more complicated to examine. The timestamp of a Significant Change event can be used to find the same
disturbance in the Event Change report for further analysis.

For even more detail, Waveform Capture can be used (if available). If the disturbance triggered Waveform
Capture, the raw waveforms of each voltage and current channel can be displayed. Again, the Significant
timestamp is used to find the waveform in the list of captured waveforms.

Event Change Records

The Event Change report provides detailed cycle-level information about each voltage disturbance. This is the
most detailed report available short of actually looking at raw waveforms with Waveform Capture. An event is
triggered when the voltage moves past any of a series of trip points. Max and min voltages and currents during
the event, the event duration (in cycles), and the current before and after the event are all recorded.

Trigger Logic

Event Change triggering involves three parameters. The first, the Nominal voltage, sets a baseline voltage level.
This is not the same nominal voltage selected by the Abnormal Voltage record type during the two-minute
countdown. The Event Change Nominal voltage is specified by the user and is not picked by the Recorder. The
second parameter is the Threshold, in volts. The Threshold is added and subtracted to the Nominal to form
voltage trip points. These trip points are created all the way down to zero volts and up to the maximum
Recorder voltage by using multiples of the Threshold. For example, a Nominal of 120 and a Threshold of 6
would create trip points at 120 £ 6 = 114, 126; 120 + 2 x 6 = 108, 132; 120 + 3 x 6 = 102, 138; etc.

The voltage region around the Nominal, but before any trip points (115 to 125 volts in the above example) is the
Nominal Band. If the voltage moves from the Nominal Band to cross a trip point, an Event Change is triggered.
This Event Change continues until the voltage either returns back into the Nominal Band or moves past another
trip point. Each time the voltage moves past another trip point, the existing Event Change ends and a new Event
Change is triggered. The trip points can be visualized as a grid (every 6 volts in the above example) from zero
volts to the maximum Recorder voltage, and any time the line voltage crosses a grid line, an Event Change is
triggered.

There is one exception to the previous paragraph. The third setting, Holdoff Time, specifies in cycles how long
to wait before allowing a new Event Change, if the voltage continues moving in the same direction. This setting
is to prevent a slow sag from generating multiple Event Changes. For example, consider a Nominal of 120, a
Threshold of 6, and a Holdoff Time of 10 cycles. The line voltage is 119 volts, and no Event Change has been
triggered. Now a slow sag occurs. The voltage drops to 114 volts, triggering an Event Change. The next cycle,
the voltage keeps dropping to 110 volts. On the third cycle, the voltage drops to 105 volts. This would normally
cause the Event Change to end and a new one to be triggered, since the voltage crossed another trip point.
However, with the Holdoff Time set to 10 cycles, no new Event Changes can be triggered for 10 cycles, as long
as the voltage continues to drop. If the voltage changed direction and started to rise, then the Holdoff Time
would not apply -- if the voltage rose past a trip point, the existing Event Change would end and a new one
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would start. The Holdoff Time doesn't prevent Event Change from capturing short events, but keeps a slow
voltage change from generating multiple events.

Event Change can be triggered by any voltage channel. The triggering logic (and settings) is separate for each
channel. Another channel may trigger its own Event Change while other channels have running Events,
resulting in overlapping Events.

What's Recorded

When an Event Change is triggered, the trigger time is recorded, with one cycle resolution. The RMS current
one cycle before the trigger is recorded. The direction of the voltage change, or slope, is also recorded. This is
displayed in ProVision® as a minus for a sag and a plus for a swell. While the event is occurring, the Recorder
keeps track of the max and min current and voltage values. When the event ends, the max and min RMS voltage
and currents are recorded, along with the duration (in cycles). One cycle later, the RMS currents are measured
to record the currents after the event.

All voltage and current measurements are recorded for every channel, regardless of which channel triggered the
event. If a sag occurs on three phases simultaneously, three Events will be triggered at the same time. These
Events are recorded separately, even though they may have the same data in them.

Typical Settings and Suggested Uses

The Nominal voltage should be set as close as possible to the actual nominal line voltage. If a circuit normally
runs at about 117 volts, use 117 as the Nominal, not 120. Event Change is not for steady-state line voltage
regulation problems (like the Abnormal Voltage report), but for quick sags and swells. The Threshold should be
set small enough to catch problem events, but large enough to avoid filling up memory with unimportant data.
A good start is 5% of the Nominal. The Nominal and Threshold can be set separately for each channel. These
should be set accordingly if some channels see different voltage levels (for example, in a single-phase setting
where two channels are connected line to ground, and the third channel line to line.) To effectively disable
Event Change on a channel, set its Threshold to something huge, like 500 volts.

The Holdoff Time is not as critical. Ideally, this is set to just larger than the slowest anticipated sag time. For
example, if no sags (such as from motor starts, etc.) will take longer than 6 cycles for the voltage to drop to the
sag value, the best Holdoff Time is 7 cycles. This will prevent multiple Events Changes from the same voltage
sag. Otherwise, as the voltage dropped lower and lower, past voltage trip points, Events would continue to be
triggered. ldeally, only one Event is triggered for a single sag or swell. A typical value is 10 cycles. This is
longer than most sags take to reach the final sag voltage.

Event Change provides cycle-level detail on sags and swells. A sag which merely shows up as a single point on
the Interval record can be analyzed in the Event Change report. Usually, Event Change is not the first report to

analyze in a recording, due to its complexity. Check the voltage Interval record for min or max voltages out of

tolerance, or the Significant Change report for voltage fluctuations. If a disturbance needs further study, use the
timestamp to find the fluctuation in the Event Change report. Here detailed information such as cycle duration,

pre- and post-event RMS currents, etc. is available.

The most useful values are the duration and max and min voltages. This information shows how long the event
lasted, and how low or high the voltage went. The cycle timestamp can be useful to determine how far apart
several events were which occurred in the same second. The timestamp is also used to correlate an Event
Change with other reports, such as Significant Change and Waveform Capture.

ProVision® User Manual 112



The pre- and post- RMS current can be used to determine whether the load being monitored caused a sag.
Consider a sag that triggers an Event Change. If the current one cycle before the event is low, but the max
current during the event is high, and the current one cycle after is high (or at least higher than the pre-trigger
current), the monitored load probably caused the event. In-rush current from a motor start will cause this type
of pattern: the high in-rush current pulls the voltage down, triggering an event. When the in-rush current peak is
over, the voltage goes back up, ending the event. The final current is lower than the in-rush current, but higher
than the current before the event.

Another possibility is a voltage sag where the current during the event is lower than the pre trigger current (or
about the same), and the post-trigger current is about the same. Here, the monitored load probably did not cause
the event. Some other load pulled the voltage down, and the monitored load current dropped proportionately
with the lowered voltage. When the voltage came back up, the current rose to its normal level also.

ProVision® groups closely occurring Event Change records into super-events. A super-event is started when an
Event starts on any channel. The super-event lasts until there are no running Events on all channels for at least
an entire second. A complicated voltage disturbance may trigger several closely spaced or back-to-back Event
Changes but will be grouped into a single super-event for easier analysis.

Event Change is recorded separately for each voltage channel. If Event Change memory is filled, Event Change
recording stops. All voltage channels use the same Event Change memory. The amount of memory used for
Event Change is different for various Recorders, but every Recorder with Event Change can record hundreds,
and most over one thousand records.

Power Outage Records

The Power Outage report lists the date and time of all outages during the recording session. An outage is
defined by the Recorder to be a voltage sag below 80 volts, lasting for at least 1/3 of a second. Only channel
one's voltage is used to trigger an outage. The beginning and end of the outage are timestamped. In the report,
the duration is also given, along with the total number of outages and the total outage time.

If the Recorder has battery ride-through capability, it will continue to record Histograms,

Interval records, etc. during the outage. If there is no battery, or if the battery runs down, the Recorder loses
power and stops recording. When power is restored, the Recorder records the end of that power outage and
resumes recording normally.

A power outage often triggers Waveform Capture, which may help reveal the cause of the outage.

Flicker Records

The Flicker record type is designed to show voltage variations that cause lights to flicker. The Recorder defaults
to the threshold of irritation curve from IEEE Standard 141. This curve is designed to show only voltage flicker
that is perceived as irritating. When this occurs, a flicker event is recorded with the time and magnitude.

Trigger Logic

A Flicker curve is specified by a list of allowable voltage thresholds, and a limit on their quantity in certain time
spans. The default curve allows 5 voltage fluctuations of 1% or greater, in a ten second period; 10 fluctuations
of 1.5% or greater, in a one minute period, and so on up to 10 fluctuations of 6% or greater, in a 24 hour period.
In general, the larger the voltage variation, the less often it is allowed before triggering a Flicker record. There
are nine pre-set time periods used, from 10 seconds to 24 hours. Each has an adjustable threshold percentage
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and event limit. If the voltage variations exceed the threshold percentage more than the number of times
allowed by the limit, in a certain time period, then a Flicker record is triggered.

For example, with the default settings, if the voltage varies more than 1% over 5 times in a ten second period, a
Flicker record is generated. These variations also count for the longer Flicker time spans if they are large
enough.

Flicker is computed once per second, based on the previous second's one-cycle max, min, and one second
average RMS voltage levels. The thresholds are given as a percentage. If the max, min or average differs from
each other by more than the percentage for a certain time period, then a flicker event counter is incremented. If
the counter value exceeds the limit for a certain time period, a Flicker record is triggered.

Flicker is triggered separately for each voltage channel.
What's Recorded

When a Flicker record is created, the date and time are recorded, along with the number of voltage events that
exceeded the tolerance. The time span over which the flicker occurred is also recorded. Each channel is reported
separately.

Typical Settings and Suggested Uses

The Flicker report is designed to show whether utility customers will perceive voltage variations as flickering
lights. The default curve is programmed to generate Flicker events when a person would become irritated by the
level of Flicker. The IEEE also has a curve which shows when a person would just perceive flickering lights,
but not become irritated. The validity of these curves depends on individual circumstances such as lighting (the
curves assume 120V incandescent) and customer sensitivity.

The Flicker report is used both to confirm a customer complaint about flickering lights, and to measure progress
in mitigating a problem. If no Flicker events were recorded, then no voltage variations occurred which exceeded
the allowed limits, and the problem may have been solved. Since flickering light perception is so subjective,
merely showing a customer a Flicker report, which shows no flicker according to a standard curve may lessen
the complaint by showing that the voltage variations are within standard limits.

Flicker is recorded separately for each voltage channel. If Flicker memory is filled, Flicker recording stops. All
voltage channels use the same Flicker memory. The amount of memory used for Flicker is different for various
Recorders, but every Recorder with Flicker can record hundreds, and most over one thousand records.

It is important to connect any unused voltage clip leads together, or in parallel with another voltage channel, to
avoid generating bogus Flicker records. The threshold parameter is a percent change value, and applying a small
percentage to an already small voltage creates tiny thresholds that are constantly exceeded. Flicker is not
meaningful on neutral to ground voltage channels: only channels that are used to power lighting generate
meaningful Flicker data.

On most Recorders, Flicker is always enabled for recording. On some older Recorders, enabling Significant
Change recording disables Flicker recording. This is true for the VP-1, and 300 volts Recorders (the VS-3, VS-
1, VS-1M, 1VS-3, iVS-1, and iVS-1M) with serial numbers below 6000.
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Abnormal Voltage Records

The Abnormal Voltage record type shows if the average line voltage moved past a low or high threshold from
the nominal voltage. On some Recorders, the low threshold exceedance is indicated by a green LED on the front
panel, and the high threshold exceedance by a red LED.

When the trigger occurs, the event is time stamped to the nearest second. There is a separate LED and report for
each voltage channel.

Trigger Logic

The triggering logic uses a low and high threshold, a nominal voltage, and a trigger duration. The thresholds are
added and subtracted to the nominal voltage to find triggering points. If the voltage crosses a triggering point
for longer than the trigger duration, an Abnormal Voltage event occurs.

The Recorder is initialized with a list of potential nominal voltages (such as 120, 240, etc.), with low and high
voltage thresholds for each. The actual nominal is picked by the Recorder during the two-minute countdown.
The average voltage during the countdown is compared to each of the nominals; the closest one becomes the
nominal voltage for the entire recording session. There are five standard nominals in the software setup (120,
208, 240, 277, and 480 volts), and two custom nominals. The custom nominals can be set to any voltage. It is
possible to enable and disable the standard and custom nominals. For example, if it’s desired to force the
Recorder to use 230 volts as the nominal, the standard nominals should be disabled, and both custom nominals
set to 230. If the standard nominals were not disabled, there would be a chance for the Recorder to pick 240
volts during the two-minute countdown, if the line voltage happened to be running closer to 240 than 230 at that
time. The nominal is chosen by the Recorder separately for each voltage channel.

There are separate high and low thresholds for each of the seven nominal voltages. The applicable thresholds
are used once a nominal is selected by the Recorder after the two minute countdown. Voltage channels are
handled separately; there is a complete set of nominals and thresholds for each. This is useful for situations such
as a hot-leg delta, where one voltage channel is at a different voltage, or in a single phase setup where two
channels are connected line-to-neutral, and one channel is line-to-line. The Recorder will automatically select
the correct nominal and thresholds for the different line voltages on each channel.

The last Abnormal Voltage parameter is a trigger duration, in seconds. This specifies how many seconds in a
row the voltage must exceed the threshold before the Abnormal Voltage record is triggered.

At the end of each second during the recording session, the Recorder compares the one-second average voltage
with the nominal and the low and high thresholds. Each threshold actually creates two trip points, one above the
nominal and one below. For example, consider a setup where the nominal is 120 volts, the low threshold is 6,
and the high 12. The low trip points become 120 + 6, or 114 and 126 volts. The high trip points are 120 + 12, or
108 and 132 volts. If the one-second average voltage rises above 126 or falls below 114 volts for longer than
the trigger duration, the low Abnormal Voltage trigger occurs. This event is timestamped, and the green LED is
lit (if present). If the voltage goes past either high trigger point (108 or 132 volts)

for longer than the trigger duration, the high Abnormal Voltage trigger fires. This is timestamped, and the red
LED is lit (if present). It is possible for the low and high triggers to fire at the same time.

The use of one-second average voltages eliminates false triggering due to momentary sags and swells.
Abnormal Voltage is designed to trigger for average line voltage exceptions, not sub second events.
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Once an LED indicator is lit due to an Abnormal Voltage trigger, it stays on for the rest of the recording
session, even if the voltage returns to the nominal. The LED indication of an Abnormal voltage trigger can be
disabled through the software. The event is still recorded normally, but no LEDs are lit.

What's Recorded

When Abnormal Voltage is triggered, the date and time, along with the channel and triggering voltage are
recorded. There is a separate listing for each voltage channel, as well as low and high thresholds. Only the first
trigger for each threshold is recorded.

Typical Settings and Suggested Uses

The Abnormal Voltage report is used to determine whether the voltage drifted outside the thresholds during the
recording session. Since the LED indicators stay lit after a trigger, they can be used to see at a glance whether a
Recorder needs to be downloaded due to line voltage problems. Usually the Abnormal Voltage report is used to
get a quick read of whether there was any line voltage drift -- if so, then other record types such as the Interval
record and Significant Change are used for more information.

The default threshold settings are at 5% and 10% of the nominal voltage (for example, 6 and 12 volts for the
120 volt nominal). The high threshold must be larger than the low threshold. The two custom nominals are
preset at 106 and 230 volts but should be changed if a different nominal is in use. The default trigger duration is
five seconds, and can be set as small as one second, or as large as 255 seconds.

Loose Neutral Records

The Loose Neutral report shows whether the typical symptoms of a loose neutral have occurred. This report is
intended for single phase services, with voltage channels one and two connected from line to neutral. Only a
two-channel Recorder, or a Recorder set to use two channels, can record a Loose Neutral. The symptom of a
loose neutral condition is for one voltage leg to rise in voltage, and the other to fall, with the sum of the two
voltages remaining close to twice the nominal voltage. For example, if the voltages start at 119 and 121 volts,
then move to 105 and 135 volts, a loose neutral is a likely cause: one leg went up, one went down, and the sum
is close to twice the nominal (240 volts).

This happens when the load is not balanced, and the neutral is disconnected. If this condition is met for long
enough, the Loose Neutral report is triggered.

Trigger Logic

The Loose Neutral logic uses three parameters: duration, range, and difference. These parameters are used to
judge whether one voltage leg has risen, and one fallen, while the sum remained the same. The difference is a
voltage that specifies the minimum difference between the two legs. For example, if the difference is 16 volts,
then there must be at least a 16 volt separation between the two legs. The range is a voltage that specifies how
close the sum of the two voltages must be to twice the nominal. For example, a range of 12 volts means that the
sum of the two legs must be within 12 volts of twice the nominal voltage. Both the range and the difference
conditions must be met for at least the number of seconds specified by the duration. If the duration is set to 5
seconds, then the difference and range conditions must be met for 5 consecutive seconds before a loose neutral
is declared. One-second average voltages are used. The nominal voltage is the nominal determined during the
two-minute countdown by the Abnormal VVoltage record type, and is typically 120 volts in a single-phase
hookup.
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As an example, assume the difference parameter is 16 volts, and the range 12 volts, with a duration of 5
seconds. The two-line voltages are 119 and 121 volts. Then one leg moves to 128 volts, and the other to 110
volts. The difference between the two legs is 18 volts, which meets the difference threshold. The sum of the two
voltages is 238 volts, which is within the required 12 volts (specified by the range value) of twice the nominal
(240 volts). If these voltages persist for 5 seconds in a row, then a Loose Neutral record will be triggered.

If one voltage leg changes due to heavy loading, the range parameter keeps the loose neutral from false
triggering. For example, if the voltages start at 119 and 121 volts, then a heavy load to channel 1 causes it to
drop to 105 volts, with the other leg still at 121, the difference condition is met (121 - 105 > 12), but the range
condition is not met: 105 + 121 = 226, and 226 volts is not within 12 volts of the 240 volt nominal.

What's Recorded

The date and time of the loose neutral triggering is recorded, along with the voltage on the two channels. Only
the first occurrence of a Loose Neutral is recorded; if the conditions are met again, nothing further happens.
The Loose Neutral report shows whether the neutral may have a bad connection, not the exact times the
connection was made and broken.

Typical Settings and Suggested Uses

The Loose Neutral Report can show the symptoms of an actual loose neutral connection. It is worth
investigating if the report is triggered. However, it is possible for the Loose Neutral logic to be fooled. If both
legs are equally loaded, then the two voltages will remain the same even if the neutral is removed. This will
prevent the Loose Neutral trigger from firing. It is also possible for one leg to rise and one to fall due to grossly
different loading, and not from an actual loose connection. Thus, it is possible for a Loose Neutral to trigger
falsely, when there is no loose connection.

Waveform Capture Records

Waveform Capture provides the most detailed report possible: the raw voltage and current waveforms
themselves are recorded. With clues provided by the waveform shapes, it is sometimes possible to determine the
cause of a voltage disturbance. Events such as capacitors opening and closing, reclosers operating, and
lightning strikes can sometimes produce distinctive shapes. The voltage waveforms also reveal the exact
duration and magnitude of an event, and how much was coupled across phases. Waveform Capture is also
useful during steady-state conditions. The current wave shapes can show harmonic currents from non-linear
loads, and the voltage wave shapes show the distortion due to harmonic currents and transformer loading. It
takes a huge amount of memory to store raw waveforms. The memory size of a single 3-cycle Waveform
Capture record is larger than the size of four hours of Interval data (at one-minute intervals).

Trigger Logic

Waveform Capture uses a single threshold for triggering. This threshold is a percentage. At the end of each
60Hz cycle, the RMS voltage for that cycle is compared with the RMS voltage of the previous cycle. If the
percent change in RMS value is greater than the threshold, Waveform Capture is triggered. Any voltage channel
can trigger waveform capture. The voltage must be at least 5 volts to trigger. If a trigger occurs, the waveform
data is recorded. The trigger test is repeated every cycle, so if the RMS voltage keeps changing, Waveform
Capture will continue to be triggered, until the voltage stabilizes.

Waveform Capture can be triggered manually from the front panel of the Recorder. This produces a three cycle
Capture.
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If a Waveform Capture trigger doesn't occur at all during a recording session, a one cycle Capture is still
recorded. This waveform is taken at the very end of the session.

What's Recorded

When a trigger occurs, the waveform data for the triggering cycle is recorded, along with the date and time (to
the nearest cycle). The waveform data for the previous cycle is also recorded, to provide a pre-trigger
waveform. All voltage and current wave shapes are recorded, regardless of which channel caused the trigger.
The waveforms of the next cycle are also recorded, to provide a post-trigger waveform. This creates a three
cycle Waveform Capture record. If the trigger condition is met again on the next cycle, then an additional cycle
of waveforms is added. In general, the Waveform Capture record continues until one cycle after the triggering
stops. If the voltage is fluctuating wildly, the entire Waveform Capture memory could be filled by a very long
Waveform Capture record. If the Waveform Capture memory is full before the end of the event, the Recorder
erases cycles of the earliest record to make room for the new data.

The waveform data is presented as a graph and a report. The report is usually used only if the data will be
exported to a spreadsheet.

Typical Settings and Suggested Uses

leads still attached. The Recorder will detect the cable and stop recording cleanly. Otherwise, the front panel menus should be
used to bring up the "STOP" option. Selecting this option stops the recording session cleanly. The voltage leads can then be
removed.

The default setting is 2%. With this threshold, the RMS voltage has to change by at least 2% in a single cycle.
If the threshold is too tight, Waveform Capture will trigger so often that useless events overwrite the important
waveforms. A Waveform Capture report consisting of just one very long record is an indication that the setting
is too small. A report where all the waveform records occurred during the last few minutes of the recording
session is another indicator of too small a threshold. In both these cases, the trigger was being met too often. Of
course, if no waveform records are present, either the threshold was too large, or the voltage quality was too
good. The optimal setting varies from system to system.

The exact nature of a voltage disturbance can be seen in the Waveform Capture report. The peak voltage, length
of the sag or swell, and the coupling from phase to phase are easily seen in the graph. Sometimes there are
clues regarding the cause of a voltage disturbance. A voltage sag that starts in the middle of a cycle but ends at a
zero-crossing can be produced by a gas arrestor. The arc continues until the voltage reaches zero, then the arc is
extinguished. A recloser operation usually begins and ends at random points in the cycle. A voltage sag that is
preceded by an increase in current, but followed by a decrease in current, is usually caused by the monitored
load. If the current went down during the sag, and was steady before and after, the sag was probably not caused
by the monitored load.

Each triggered event is often captured by the Significant Change and Event Change reports. The min or max
voltage is usually in the Interval record as well. These reports can be used to place the Waveform Capture
record into the proper overall context. Use the timestamps for each record type to correlate the different reports.

A manual trigger captures the voltage and current waveforms during steady-state conditions (unless the user
happened to press the button at the exact moment of a disturbance).

Transformer saturation often shows in a flattened voltage wave shape. If the positive voltage half-cycle is a
different shape than the negative half-cycle, even-order voltage harmonics are present. Often the current
waveforms will not be sinusoidal. The less they look like a sine wave, the higher the level of current harmonics.
Frequently, the neutral current looks much less sinusoidal than the line currents, due to the fact that some
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harmonics don't cancel out in a three-phase system, even with a balanced load. The more the current waveform
is shifted from the voltage waveform, the worse the power factor.

It is important to provide a clean ending to a recording session when using Waveform Capture. If the Recorder
is still recording while the voltage leads are disconnected from the line, several Waveform Capture records will
be recorded as the voltage drops to zero on each channel These useless records of the voltage leads being
disconnected can overwrite the valuable recorded data. If the Recorder will be downloaded in the field, a serial
cable can be connected with the voltage
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ProVision® Shortcut Keys

t Toggle the Point Table ON or OFF. Move your mouse to a peak on the graph, your cursor will turn into a

finger, left-click mouse to set the reference line. With the Point Table ON you can: Use arrow keys (or page

up/down) to move the ‘Point’ to the previous or next point.

Zooming: Zoom in on any graph. Left click mouse and hold, then drag mouse over the area to zoom in on.
Release the left button to zoom into the window you made. Supports multiple zooms by using arrow keys to
move the zoomed window Left or Right, through the interval data.

u Undo one zoom level

z Undo all zoom levels

Control Key Shortcuts

Ctrl+O: Open file Ctrl+Shift+U: Full screen

Ctrl+X: Cut Ctrl+Shift+F: Find in files

Ctrl+S: Save file Ctrl+Shift+B: Display or hide the shortcut bar
Ctrl+V: Paste F1: Help

Ctrl+P: Print Ctrl+Z: Undo

Ctrl+C: Copy Ctrl+Y: Redo

Shortcuts for the Waveform Capture Only

3 Toggle between 3-phase and individual phase views

| Toggle between Line-to-neutral voltages and Line-to-line VVoltages
Only if recorded as a WYE

L Select a different waveform

f Toggle fundamental harmonic

Page Up: Move to Previous Waveform Capture

Page Down: Move to next Waveform Capture
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Eagle and Revolution Hookup Diagram

Three Phase WYE

Three Phase Delta

Open Delta

A CH 1, Black CH 1, Black CH 1, Black
CH1CT CH1CT CH1CT
Common, White CHa Vel
, Yellow =
CH 4, Yellow - .

_,__VCH 4, Optional, Connect to Optional, Connect to

ellow any

any
B c CH2CT  CcHacT CH2CT  CH3cCT
CH2CT CH3CT
CH 2, Red CH 3, Blue CH 2, Red CH 3, Blue CH 2, Red CH 3, Blue
Common, White Common, White

Set circuit type to “wye”

Four Wire Delta

Set circuit type to “3 wire delta”

Two Element Delta

Set circuit type to “3 wire delta”

2% Element WYE

CH 1, Black
CH1CT

CH 1, Black
CH1CT

Common, White

CH 4, Yellow -
(P;S on ':’B zng BC Optional, Connect to CH 4,
s on Aan Any | Yellow

B CcT

CH2 CH3CT
Voltage CH 2 is unused

CH2, Red CH 3, Blue

Common, White

CH 2, Red CH 3, Blue
Common, White

Set circuit type to “4 wire delta”

2 Wire Single Phase

CH 3, Blue

Set circuit type to “2.5 el. wye”
3 Wire Single Phase

Set circuit type to “3 wire delta”

Notes:
® Directional arrows on CTs should point TOWARDS the load.
The banana jacks are color-coded by channel: Black — Ch1, Red — Ch2,
Blue — Ch3, Yellow — Ch4, White — Common. (Not all channels may apply
depending on your model.)
Do not exceed 600 volts RMS channel-to-channel or channel-to-common.
Disable unused channels in software for more recording time.
Phase-to-Phase voltages are measured in 3-wire delta hookups.
Line-to-neutral voltages are measured in wye hookups.

VIP, 1IVS-3, & 1VS-3/600P Hookup Diagram

CH1CT CHz2CT
CH 1, Black CH 2, Red

Commeon, White
All Other Channels Optional

Set circuit type to “wye”

CH1CT
CH 1, Black Common, White
All Other Channels Optional

Set circuit type to “wye”

Three Phase WYE Three Phase Delta Open Delta
A g: ;. ::a:khboot, black v:lre E: ;, ::lckb:oot. black v;ln
, Blue boot, green wire , Blue boot, green wire

CH 1, Black boot, black wire
CH1CT cCH1CT CH1CT
CH 1, Black boot, white wire
CH 2, Red boot, orange wire
CH 3, Blue boot, grean wire
CH 4, White boot, white wire
with black stripes

CH 4, White
boot, red wire
with black stripe

CH 4 - Optional,
Connect to any

CH 4 - Optional,
Connect to any

c

CH2CT CH3CT
CH 2, Red boot, red wire CH 3, Blue boot, blue wire

CH 1, Black boot, white wire CH 2, Red boot, orange wire

CH2CT
CH 2, Red boot, red wire CH 3, Blus boot, blus wire
CH 1, Black boot, white wire CH 2, Red boot, orange wire

C
CH3CT CH3CT

CH 3, Blue boot, blue wire

CH2CT
CH 2, Red boot, red wire

Set circuit type to “wye”

Four Wire Delta
CH 1, Black boot, black wire
CH1CT

Set circuit type to “3 wire delta”
Two Element Delta

CH 1, Black boot, black wire
CH 3, Blue boot, green wire

CH1CT

Set circuit type to “3 wire delta”

2'2 Element WYE

CH 1, Black boot, black wire
CH1CT

CH 1, Black boot, white wire
CH 3, Blue boot, gresn wire
CH 4, White boot, white wire
with black stripes

CH 4, Whits
| boot, red wire

=  with black stripe

CH 4, White
boot, red wire
— with black stripa

CH 4 - Optional,
Connect to any

PTs on A-B and B-C
CTsonAandC

CHZCT CH3CT €
CH 2, Red boot, red wire CH 3, Blue boot, blue wire

CH 1, Black boot, white wire
CH 2, Red boot, orange wire
CH 3, Blue boot, green wire
CH 4, White boot, white wire with black stripe

Set circuit type to “4 wire delta”
2 Wire Single Phase Notes:
e Directional arrows on CTs should point TOWARDS the load.

.
CH1CT

CH2CT
Voltage CH 2 Is unused

CH3CT
CH 3, Blue boot, blue wire

CH 2, Red boot, red wire
CH 1, Black boot, white wire

CH 3, Blue boot, blue wire
CH 2, Red boot, orange wire

Set circuit type to “3 wire delta” Set circuit type to “2.5 el. wye”

3 Wire Single Phase

The rubber boots on the voltage leads are color-coded by CH2CT

channel: Black = Ch1, Red = Ch2, Blue = Ch3, White — Neutral.

CH1CT

(Not all channels may apply, depending on your model.) CH 1, Black boot, CH 2, Red boot,
CH 1, Black boot, CH 1, Black boot, ®  Unused channels can be disabled in software for more recording black wire red wire
black wire white wire time CH 1, Black boot, white wire
e ) 10-Ph It ed in 3-wire delta hook CH 2, Red boot, orange wire
2 - lase-l0-Fhase vollages are measur in 3-wire ded 1I00KUPS. .
All Other Channels Optional o All Other Channels Optional

®  Line-to-neutral voltages are measured in wye hookups.

Set circuit type to “wye” Set circuit type to “wye”
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Additional Resources

Technical Support

Help is always available if one needs additional assistance. The technical support team at PMI is widely
considered to be the best in the industry. Use one of the following methods to obtain technical support.

Email Support
Send email to: techsupport@powermonitors.com.

Web Support
Submit a support request via the web at https://powermonitors.com/support

Telephone Support

Contact us 24 hours a day, 7 days a week for live tech support by calling:
(800) 296-4120

Faxes should be sent to: (540) 432-9430

Postal Mail Support

All correspondence by post should be addressed to:
Power Monitors, Inc.

800 North Main Street

Mount Crawford, VA 22841

USA
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Glossary of Terms

Activate

To make a data file active. (An active data file will have a checkmark next to its name in the Explorer.)

Active

The state in which a data file may be used to perform user actions, e.g. creating graphs and reports.

Data File

A file containing recorder data.

Graph Template

A blank form in which graphical data can be inserted to create a custom graph. Templates are kept in the
Graphs and Reports folder.

Plot

A portion of a graph containing a single group of traces, e.g. voltage and current for channel 1.

PQ

power quality

Ready Mode

An operational mode in which a PMI recorder actively records PQ data and can display real-time graphical
data.

Recording Interval

The amount of time between data points, e.g. a 'one minute interval' means that the recorder will record a data
point every minute.

Recording Session

A period of time during which power quality data is gathered.
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Report Template

A blank form in which reports, and graphs can be inserted to create a custom report. Templates are kept in the
Graphs and Reports folder.

RTF

Rich-Text Format

Standby Mode

An operational mode in which a PMI recorder may be configured for recording PQ data.

Trace

A line drawn on a graph representing a series of data points.
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