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1 Getting Started

1.1 Brief

The Mirrin Multi Channel Load Logger (MLL) measures AC RMS current (load) up to four
channels and is ideal for monitoring loads on circuits and switchboards to record load profiles
that can be used to identify slow changing events such as long duration interruptions, outages
and derive estimates of usage patterns. The MLL is also useful as a diagnostic tool to assess
load sharing on single phase circuits and load balancing on three phase systems.

The MLL incorporates a Liquid Crystal Display (LCD) which shows the maximum current
measurement in each channel together with the date-time stamp of its occurrence and
therefore ideally suited as a Maximum Demand Indicator (MDI).

The MLL is generally asleep and wakes up four times a second (every 250ms) and takes a
measurement by sampling the input at 1600Hz. The aggregated measurements are
committed to memory (logged).

The maximum current reading is based on the instantaneous readings with a sixty-second
exponential time constant.

The MLL is housed in a small light-weight polycarbonate weatherproof box.
1.2 Feature summary

Logs four (4) current channels (standard) and two (2) temperature channels (optional);
Programmable logging interval, minimum one second;
programmable alarms;
Over two years memory capacity at 10 minute logging interval (8GB SD card included);
Displays the maximum demand and maximum temperature with a date-time stamp for
each channel;
Local wireless options: Bluetooth or Wi-Fi enabled,;
e Android and iOS Apps that provide for online measurements, graphical displays and
options to download data and email;
Battery operated with power saving mode to extend battery life to near 12 months;
¢ Facility for external DC power source including solar charging; and
Suitable for indoor and outdoor applications.

1.3 Power up
The MLL will power up and enable logging only when it detects a current sensor connected to
one of the four terminals. This is intended so that battery energy is better conserved when not

in use. The MLL will still power when energised via the communications cable but will not
commence logging.

1.4 Connections
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(A) LEDs:
An LED indicator exists at the top of the unit.

e Heartbeat: when active will flash blue
every ten (10) seconds.

e Low battery /malfunction: when active
will flash red every sixty (60) seconds.

e Charging: when the Mirrin is being
charged it will blink blue every two (2)
seconds. At full charge, it will remain
solid blue until the port is disconnected.

e Button: will turn solid blue for the
duration of when the button is held.
During charging, if the button is held
longer than successive blinks, it will only
remain solid blue until the next blink. At
full charge, the LED will only respond to
short button presses (described below)
by blinking off.
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(B) Button:

The button is a negative edge triggered button where actions with the button register upon
release. The button can either be short pressed or long pressed which are defined as
follows:

e Short Press: when the button is pressed down and released immediately.

e Long Press: when the button is pressed down and released within 3 seconds to 10
seconds.

If the button is held and released after 10 seconds, the Mirrin will ignore it.
The unit is normally in sleep mode. When the button is pressed it will activate the LCD and
Bluetooth or Wi-Fi for sixty (60) seconds.

If the button is pressed again after the LCD
is activated, the unit will display the
message on the right. While on this screen,
the user has a 7 second window to initiate a
long press of the button so that the Mirrin will
clear the minimum and maximum values. No
logged data is erased.

If the minimum and maximum values were
cleared successfully, the unit will display
the message on the right.

On the other hand, if clearing of the
minimum and maximum value is
unsuccessful, the unit will display the
message on the right. Reasons for this
include not initiating the long press within
the 7 second window or not holding down —
the button for the specified time.

The max reset message will continue to be displayed for 12 seconds, and will then return
to the default page, unless the button is pressed within this time.

(C) Liquid Crystal Display( LCD):

The LCD shows ten (10) pages for the standard unit and fourteen (14) pages if temperature
option is included. Examples of page displays are shown on the right-hand side. Each page
is displayed for three (3) seconds.

Page 1: Name and serial number.

Page 2: Percentage of log capacity filled and firmware version.

Pages 3-10: Current and maximum current measurements for channels A, B, C and N.
Pages 11-14: Temperature and maximum temperature measurements for channels T1
and T2.
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MIRRIM
SNE 14643061
Page 1

Page 9
fi:f2re e ™ TL MAx: 25.9 C
2015/82-86 13103 2A15-E2-B6 11:@9
Page 11 Page 12
M2i™23.5 C T2 mAx: 25.8 C
208158286 13104 2A15-82.06 11:32
Page 13 Page 14
(D) Current channels: (E) Port:
Designated as A, B, C, and N. Used for USB communications and for an

external power adaptor.

(F) Temperature channels (optional):
Two external temperatures available for correlating current and temperature

measurements.
1.5 Kit
Includes:
e MLL;
e Four (4) flexible current sensors (600mm in length);
e Communications cable;
o Application software for PC (Citrus);
e Application software for Android and iOS based devices (Citrus Lite); and
e Carry bag.
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1.5.1 Accessories

k.

Communications cable

Flexible current sensor I Clamp-on current sensor
rated at 3000A (CATIV 600V) rated at 500A (CA TIV 600V)

O

Temperature sensor 5m

Temperature sensor 5m
(magnetic mount)

1.5.2 Options

Includes:
e Various flexible current sensors of smaller diameter;
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e 15mm clamp-on current transformers;
External power supplies:

o Solar panel rated at 12V,

o Parasitic clamp-on current transformer power supply;

o USB supply via communications cable;
e Other inputs:

o Two temperatures. Requires temperature connections on the MLL;
e Mounting:

o Flanged case;

o Magnetic feet; and

o Holster.

1.6 Power modes

The unit detects its available power source and automatically switches to Sleep Mode if the
power source is internal batteries. In this case, during normal operation, the LCD is blanked
and Bluetooth or WiFi disabled. Measurements are performed in the background. The LCD
and Bluetooth or WiFi are active for sixty (60) seconds when the button is pressed.

If the unit detects external power (via Port) then the LCD and Bluetooth or WiFi remain
permanently enabled.

1.7 Internal batteries

The MLL is powered by a single rechargeable 3.2Ah Lithium iron phosphate battery as shown
in Figure 1.7.1.

Figure 1.7.1

The rechargeable battery can be charged by connecting the port described in section 1.4(E)
using the provided USB communication cable to a PC or a regulated 5VDC USB charger. The
MLL battery can also be recharged via a 17VDC solar panel charger though a different
communication cable is required. Please contact CHK if you require charging the MLL via a
solar panel charger.

MLLs manufactured and supplied before 2015, are powered by two non-rechargeable 'AA' cell
lithium batteries or a rechargeable battery pack supplied by the manufacturer.
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Recommended ‘AA” size batteries include:
e Energizer® Ultimate Lithium AA Batteries; and the
o Alternative is the Varta Professional Lithium AA - Mignon (6106-1.5V).

Energizer))), ;| '\{ VARTA |
_gmm igf .lk’goﬁsssmmm.

Energizer® Ultimate Lithium Varta Professional Lithium

Figure 1.7.2 Figure 1.7.3
1.8 Current sensors

The MLL is designed to interface to voltage output current sensors, which is standard with all
flexible current sensors provided by CHK Power Quality Pty Ltd.

It is also possible to utilise the existing clamp-on current sensors (100A, 500A and 1000A) as
provided for the MaxiAmp unit. This will require an adaptor for each.

The MLL will read 20% over-range for each current clamp and 50% over-range for each
flexible current sensor.
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2 Citrus Application Software

2.1 Installing the Citrus application software

Step 1: Click on the following link which takes you to the ‘Downloads’ page of the CHK Power
Quiality website http://www.chkpowerguality.com.au/downloads/

Step 2: On the ‘Downloads’ page click on ‘Citrus Software” as shown in figure 2.1.1.

An executable file, as highlighted by the file icon shown in figure 2.1.2 and appears at the
bottom left corner of your screen, will be downloaded to your computer and placed in the
‘Downloads’ folder. The file icon shows the version number of the ‘Citrus software’ which is
0.26 at the time of writing this document.

Mirrin Load Logger and Load Remote

= Mirmin Load Logger Brochure

= Brochure Load Remote

= Mirrin Multi Channel Logger LL400 User Manual
[ = Citrus Software

= Virtual com port drivers

m Citrusw0.26.exe

= Microsoft .Met framework 4.5

= Installation of non market Android Apps
= Citrus Lite Android App

= Mirrin Firmware (Ver 0.44)

Figure 2.1.1 Figure 2.1.2
Step 3: Click on the file icon. The message box in figure 2.1.3 appears.

Step 4: Click the 'Run’ button as shown in figure 2.1.3. The box in figure 2.1.4 appears.

: ]
- W | T ——————————————————
Dayoa  to run this file? » Press Extract button to start extraction.
) « Use Browse button to select the destination folder
@ Mame: ...ncesco. ADMIN-T4200\Downloads\Citrusvd.26.exe from the folders tree. It can be also entered
Publisher: CHK Power Quali Ltd manually.
: Application
: C\Users\a.defrancesco, ADMIN-T420\Downloads... « Ifthe destination folder does not exist, it will be
created automatically before extraction.
]
Always ask before opening this file Destination folder
C: \Program Files (:86)\CHK\Citry - Browse...
[ While files from the Intemet can be useful, this file type can i ‘
potertially harm your computer. Only run software from publishers
you trust. What = the risk?
[ extract | [ conce |
Figure 2.1.3 Figure 2.1.4

Step 5: Click the 'Extract” button shown in figure 2.1.4 to the desired location. The icon in
figure 2.1.5 will appear on your desktop and in the start menu as shown in figure 2.1.6.
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Figure 2.1.5
The Citrus application is installed.

2.2 Installing an FTDI USB to serial driver

Note: You may need to install an FTDI USB to serial driver. You can download a Virtual COM

Port (VCP) driver which can be found at:

Bé PowerView

Citrus

a Skype

a BlackBerry Link
127 TortoiseSUN

»  AllPrograms

| Search programs and files

ol

Figure 2.1.6

http://www.chkpowerguality.com.au/downloads/ or at

http://www.ftdichip.com/Drivers/VCP.htm

Step 1: Click on the following link which takes you to the 'Downloads’ page of the CHK Power

Quiality website http://www.chkpowerguality.com.au/downloads/

Step 2: On the 'Downloads’ page click on “Virtual com port drivers’ as shown in figure 2.2.1.

An executable file, as highlighted by the file icon shown in figure 2.2.2 and appears at the
bottom left corner of your screen, will be downloaded to your computer and placed in the

‘Downloads’ folder.

Mirrin Load Logger and Load Remote

= Mirrin Load Logger Broc hure
» Brochure Load Remote
= Mirrin Multi Channel Logger LL400 User Manual
»  Citrus Software
[ = Virtual com port drivers ]
s Microsoft Net framework 4.5

v Installation of non market Android Apps
» Citrus Lite Android App
= Mirrin Firmware (Ver 0.44)

Figure 2.2.1

Computer

Control Panel
Devices and Printers
Default Programs

Help and Support

Shut down | ¥

® CDM 21200 WHQL..e.. |~

Figure 2.2.2

Step 3: Click on the file icon. The message box in figure 2.2.3 appears.
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Step 4: Click the ‘Run’ button shown in figure 2.2.3. The box in figure 2.2.4 appears.

[ ® Froi oM Drvers =
FTDI CDM Drivers
Do you want to run this file?
Click Extract’ to unpack version 2,12.00 of FTDI's Windows
. driver package and launch the installer.
@ Name: ..0\Downloads\CDM v2.12.00 WHQL Certified.exe
Publisher: Future Technology Devices International Ltd
Type: Application
From: C\Users\a.defrancesco ADMIN-T420\Downloads...

Fun | [ Cancel |

Always ask before opening this file

i While files from the Intemet can be useful, this file type can www ftdichip com
potentialty harm your computer. Only run software from publishers

you trust. What's the risk? = Back | Extract | Cancel

Figure 2.2.3 Figure 2.2.4
Step 5: Click the 'Extract’ button shown in figure 2.2.4. The box in figure 2.2.5 appears.

Step 6: Click the 'Next’” button shown in figure 2.2.5. The box in figure 2.2.6 appears.

Welcome to the Device Driver i @
Installation Wizard!

This wizard helps you install the software drivers that some

To continue. accept the following license agreement. To read the entire
computers devices need in order to work. ept a g

agreement, use the scroll bar or press the Page Down key.

IMPORTANT NOTICE: PLEASE READ CAREFULLY BEFORE
INSTALLING THE RELEVANT SOFTWARE:

This licence agreement (Licence) is a legal agreement between you
{Licensee oryou) and Future Technology Devices Intemational Limited

of 2 Seawand Place, Centurion Business Park, Glasgow G41 THH,
Scotland (UK Company Number SC136640) (Licensor or we) for use of
driver software provided by the Licensor{Software).

BY INSTALLING OR USING THIS SOFTWARE YOU AGREE TO THE ~

1 sccept th agreement

() 1 don't accept this agreement
To cortinue, click Nest.

Figure 2.2.5 Figure 2.2.6

Step 7: Check (tick) ‘| accept this agreement’” as shown in figure 2.2.6. The 'Next’ button
becomes active as shown in figure 2.2.7.

Step 8: Click the 'Next’ button shown in figure 2.2.7. The box in figure 2.2.8 appears.

Step 9: Click the "'Finish’ button.
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Completing the Device Driver
Installation Wizard

To continue, accept the following license agreement. To read the entire
agreement, use the scroll bar or press the Page Down key. The drivers were successfully installed on this computer.

IMPORTANT NOTICE: PLEASE READ CAREFULLY BEFORE | You can now connect your device to this computer. f your device
INSTALLING THE RELEVANT SOFTWARE: D came with instructions, please read them first.

This licence agreement (Licence) is a legal agreement between you

(Licensee or you) and Future Technology Devices Intemational Limited

of 2 Seaward Place, Centurion Business Park, Glasgow G41 THH,

Scotland (UK Compary Mumber SC136640) (Licensor or we) for use of

driver software provided by the Licensor{Software).

BY INSTALLING OR USING THIS SOFTWARE YOU AGREE TO THE ~

Driver Name: Status
@) | accept this agreement ' FTDI COM Driver Packa... Readyto use

(©) | dont accept this agreement ~/ FTDI CDM Driver Packa... Readyto use

<Back [ Net> | [ Concel - < Back Cancel

Figure 2.2.7 Figure 2.2.8

The FTDI USB to serial driver is installed.

2.3 Establishing communications

Depending upon the model, you can establish communications between your computer and
the MLL using:

e a USB port with the cable provided; and
¢ Bluetooth (wireless); or
e WiFi (wireless).

2.3.1 Pairing your computer to a Bluetooth enabled Mirrin

Step 1: Go to the start menu and click on the control panel icon shown in figure 2.3.1.1. The
window in figure 2.3.1.2 appears.

Adjust your computer’s settings View by:  Category ™

Computer

@l  System and Security User Accounts and Family Safety
3 Review your computer's status. @) Add or remove user accounts
Back up your computer ) Set up parental controls for any user

Control Panel Find and fix preblems

Appearance and Personalization
Change the theme
Change d

a 5 " Network and Internet
TRy Change settings and customize the functionality of your computer. ﬁ] ‘View network status and tasks
=

nge p background
Adjust screen resolution

. Choose homegroup and sharing options

Default Programs Hardware and Sound

vy Clock, Language, and Region
5%‘ View devices and printers gk

Add a device Change keybosrds or other input methods
Connect to a projectar p . Ease of Access
Adjust commonly used mobility settings Lt Windoms suamest settings

= Programs
k' || Uninstall 2 program

Help and Support

Shutdown | > |

TS T

Figure 2.3.1.1 Figure 2.3.1.2

Step 2: Click on 'Hardware and Sound” as shown in figure 2.3.1.3. The window in figure 2.3.1.4
appears.
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Adjust your computer’s settings

i System and Security
Review your computer's status.
Back up your computer
-

Viewby: Category ™

| User Accounts and Family Safety
) Add or remove user accounts
& Set up parental controls for any user
Find and fix problems L
., Appearance and Personalization
. Network and Internet % Chenasthe theme
.l‘ View network status and tasks Change desktop background
. Choose homegroup and sharing options Adjust screen resolution

Hardware and Sound
SR View devices and printers
Add a device Hardware and Sound
o)

Connect to a projectd Add or remave printers and other
Adjust commonly usq hardhwere, change system sounds, (g

play CDs automatically, conserve (gl
3 Programs
h' Uninstall a program

h Clock, Language, and Region
Change keyboards or other input methods
Ease of Access

Let Windows suggest settings
Optimize visual display

power, update device drivers, and
more.

Figure 2.3.1.3

/ Devices and Printers

EC ]

Addadevice | Addaprinter | AddaBlustooth device  Mouse | 8 Device Manager
[ AutoPlay
O Change defautt settingsfor media o devices | Play CDs or other media automaticaly

W Sound
Adjust system volume | Change system sounds  Manage audio devices

\§p Power Options
Change ngs

when the computer wakes | Change when the computer sleeps | Choose # power plan

Change what the power buttons do

ind other items larger or smaller  Adjust screen resolution | Connect to a projector
Connect to an exteral display

73l Windows Mobility Center
W s

nobikity settings  Adjust settings before gring 2 presentation

Manage your fingerprint data  Remove your fingerprint data

Lenovo - Web Conferencing
Configure Conference settings

SmartAudio

Lenovo - Power Controls
Change power plan | View battery health | Enable Battery Stretch | Enable InstantResume to stay onfine

Lenovo - Airl
Adjust protectior

Protection
settings

Figure 2.3.1.4

Step 3: Click on "Add a Bluetooth device” as shown in figure 2.3.1.4. The window in figure

2.3.1.5 appears.

Step 4: Press the button on the MLL to activate the Bluetooth wireless module and wait a few
seconds. The window will update with the MLL showing the serial number as shown in figure

2.3.1.6.

Select a device to add to this computer

Windows will continue to look for new devices and display them here.

Searching for devices... Make sure your device s discoverable

What if Windows doesn't find my device?

e ]

Figure 2.3.1.5

Select a device to add to this computer

Windows will continue to look for new devices and display them here.

~=  MRRIN-15003001
]! Bluetooth
Other

What if Windows doesn't find my device?

e ]

Figure 2.3.1.6

Step 5: Click on the device icon to select the device. The device icon is highlighted as shown
in figure 2.3.1.7. The computer will attempt to connect to the device as shown in figure 2.3.1.8.

Ensure the MLL is still active.
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Select a device to add to this computer Select a device to add to this computer

Windows will continue to look for new devices and display them here. Windows will continue to look for new devices and display them here.

— MIRRIN-15003001 — MIRRIN-15003001
j Bluetooth ﬂ Bluetooth
Other Other

_) Connecting to device..
;]

What if Windows doesn't find my device? What if Windows doesn't find my device?

e ]

Figure 2.3.1.7 Figure 2.3.1.8

Step 6: The window in figure 2.3.1.9 appears. Click the 'Next’ button. The computer is
configuring the device as shown in figure 2.3.1.10.

Compare pairing codes between your computer and this device Compare pairing codes between your computer and this device

This will verify that you are connecting to the correct device. This wil verify that you are connecting to the correct device.

608864 N, 608864 N

Does the code above match the code on the device: Does the code above match the code on the device:
MIRRIN-15003001 P, MIRRIN-15003001

(© The device s not displaying a code ©) The device s not displaying 2 code

() Configuring device...

What if this code does not match the code on my device? What if this code does not match the code on my device?

Figure 2.3.1.9 Figure 2.3.1.10

Step 7: Upon a successful pairing the window in figure 2.3.1.11 appears. Click the 'Close’
button.

The device icon should now appear in the list of devices under the heading 'Devices and
Printers” as shown in figure 2.3.1.12.
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This device has been successfully added to this computer

w checking for drvers.

necessary. You may need to wat for the to finish before your device ~

s ready to use. b —
Toventy i thi device finished instaling property, look for #t i o
Dexes and Protens

MIRRIMN-15003001

Figure 2.3.1.11 Figure 2.3.1.12
Step 8: Double click on the device icon and the window in figure 2.3.1.13 appears.
Step 9: Click on the hardware tab. The COM port assigned to this device (COM 17) is listed

as shown in figure 2.3.1.14. Use this com port when connecting to this MLL using Bluetooth.

| MIRRIN-15003001 P X [ mirrin 15002001 Propertic AR e

General | Hardware | Services | Blustooth | | General | Hardware | Services | Bluetootn |

I || MIRRIN-15003001 \-i MIRRIN-15003001
I

Device Information Device Functions:

Manufacturer: Unavailable Name Type
Model: Unzvailable "% Standard Serial over Bluctooth link {COM17)  Ports {COM ...
Model number:  Unavailable
Categories: Other

Description: Unavailable

Device Tasks
To view tasks for this device, right-click the icon for the device in Device Function Summary
Devices and Printers

Manufacturer:  Microsoft
Location: on Bluetooth Device (RFCOMM Protocel TDI)
Device status: This device is working property.

0k [ Coneed | [ ‘e

Figure 2.3.1.13 Figure 2.3.1.14
2.3.2 Establishing an access point for a WiFi enabled Mirrin

Step 1: Go to the start menu and click on the control panel icon shown in figure 2.3.2.1. The
window in figure 2.3.2.2 appears.
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Computer

Control Panel

Tl Change settings and customize the functionality of your comput

Default Programs

Help and Support

Shutdown | > |

TS D

1

Figure 2.3.2.1

Adjust your computer's settings

System and Security
Review your computer's status
Back up your computer

Find and fix problems

a

 Network and Internet
View network status and tasks

Ly
S,  Choose homegroup and sharing options

/ Hardware and Sound
= View devices and printers L
Add a device

Connect to a projecter @
[

Adjust commanly used mobility settings

Programs
Uninstall a program

Viewby: Category ™

User Accounts and Family Safety
1) Add or remove user accounts
) Set up parental controls for any user

Appearance and Personalization
Change the theme

Change desktop background

Adjust screen resolution

Clock, Language, and Region
Change keyboards or other input methads
Ease of Access

Let Windows suggest settings
Optimize visual display

Figure 2.3.2.2

Step 2: Click on 'Network and Internet’ as shown in figure 2.3.2.3. The window in figure 2.3.2.4

appears.

Adjust your computer’s settings

% System and Security
y Review your computer's status
Back up your computer
Find and fix problems
. Network and Internet
@i View network status and tasks
Network and Internet.

Ny
B

@

Check network status and change

q
J H settings, set preferences for sharing
3 | files and computers, configure
% | Intermet display and connection, and
c
A

more.

djust commonly used mobility settings

Programs

Uninstall 2 program

Viewby: Category *

User Accounts and Family Safety
1) Add or remove user accounts
1) Set up parental controls for any user

Appearance and Personalization
Change the theme

Change desktop background

Adjust screen resolution

Clock, Language, and Region
Change keyboards or other input methods
Ease of Access

Let Windows suggest seftings
Optimize visual display

Figure 2.3.2.3

tll Network and Sharing Center
-’! View network status and tasks | Connect to a network

Add a wireless device to the network

Q% HomeGroup
Choose homegroup and sharing options

Internet Options
Change your homepage

@ Intel® PROSet/Wireless Tools

Manage browser add-ons

View network computers and devices

Delete browsing history and coekies

Figure 2.3.2.4

Step 3: Click on 'Network and Sharing Center’ as shown in figure 2.3.2.4. The window in figure

2.3.2.5 appears.

View your basic network information and set up connections

L L

See full map

ADMIN-T420
(This computer)

MBCHK
View your active networks

MBCHK

& Work network

Change your networking settings

i. Set up a new connection or network

Access type:
Connections:

Internet

Connect or disconnect

Internet
I Wireless Network Connection
(MBCHK)

Set up  wireless, broadband, dial-up, ad hoc, or VPN connection; or set up a router or access point

-s. Connect to a network

Connect or reconnect to a wireless, wired, dial-up, or VPN network connection

@@ Choose homegroup and sharing options

Access files and printers located on other netwerk computers, or change sharing settings.

[S] Troubleshoot problems

Diagnese and repair network problems, or get troubleshosting information.

Figure 2.3.2.5

Currently connected to:

MBCHK
Internet access

Dial-up and VPN
VPMN_CHKPowerQuality
VPM_GridSensellsA

Wireless Network Connection
MBCHK
Telstral7B1
kVan
beomseck

MOACEM

Figure 2.3
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Step 4: Click on 'Connect to a Network’ as shown in figure 2.3.2.5. The window in figure

2.3.2.6 appears.

Step 5: Press the button on the MLL to activate the WiFi wireless module and wait a few
seconds. The window will update with the MLL showing the serial number as shown in figure

2.3.2.7.

Currently connected to:

MBCHK
Internet access

Dial-up and VPN

VPMN_CHKPowerQuality

VPM_GridSensellSA

Wireless Network Connection
MBCHK Connected
MIRRIN-14045003

beomseok ‘ﬂ!]

Telstral7B1 il

kVan

Figure 2.3.2.7

Currently connected to:

MBCHK
Internet access

Dial-up and VPN
VPMN_CHEPowerQuality
VPM_GridSenselSA

Wireless Network Connection

MBCHK Connected _y|

MIRRIN-14045003 ‘ﬂ!!

beomseok ‘!ﬂ]

kVan al T

Open Network and Sharing Center

Figure 2.3.2.8

Step 6: Click on the MLL and the ‘Connect’ button will become visible.as shown in figure

2.3.2.8.

Step 7: Click on the ‘Connect’ button. The window shown in figure 2.3.2.9 appears. If
successful, the MLL device will be connected as shown in figure 2.3.2.10.

L% X

Connecting to MIRRIN-14045003 ...

| —

Figure 2.3.2.9

Currently connected to: Ao

MIRRIN-14045003 2
Internet access

Dial-up and VPN
VPN_CHKPowerQuality

VPM_GridSenselUSA

S

Wireless Metwork Connection

MIRRIN-14045003  Connected |
MBCHK "
beomseok ‘!l!]
KVan 1
MOAOEM -

G «~ BB

Figure 2.3.2.10
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2.3.3 Connecting to the Mirrin

Step 1: Click on the Citrus icon in the start menu or double click on the Citrus icon on the
desktop to launch the application. The application form shown in figure 2.3.3.1 will appear with
available ports listed in the window on the left hand side.

Refresh

‘ Checking ports...

|

Figure 2.3.3.1 Figure 2.3.3.2

Note that the application is 'Checking ports’. Once completed the button text changes to
‘Connect” and highlights the first port that can be opened as shown in figure 2.3.3.2. In this
case itis COM18. The Refresh button scans for available ports and updates the list mentioned
above.

Step 2: To connect using the serial cable or Bluetooth.

(a) Using the serial cable provided connect one end to a USB port on your PC and the
other end to the port of the MLL.

(b) The serial cable is not required if using Bluetooth but ensure that the MLL’s Bluetooth
module is activated by pressing the button on the MLL.

Step 3: Click on the 'Connect’ button. The ‘Status’ reading in the ‘Status’ window shown in

figure 2.4.1 will appear as ‘Status: Good’ if the connection is successful. If the connection
failed then a message box appears as shown in figure 2.3.3.3.

Failed to cpen COME

Figure 2.3.3.3 Figure 2.3.3.4

MIRRIN Multi Channel Load Logger User Manual, v1.1, 23 June 2023 (Release). Page 21


http://www.chkpowerquality.com.au/

CHK

Step 4: To connect using WiFi.

The serial cable is not required if using WiFi but ensure that the MLL’s WiFi module is
activated by pressing the button on the MLL.

Step 5: Click on the 'Connect WIFI" button. The ‘Status’ reading in the ‘Status’ window shown
in figure 2.4.1 will appear as ‘Status: Good’ if the connection is successful. If the connection
failed then a message box appears as shown in figure 2.3.3.4.

2.4 Status Window

The status window provides useful information about the logger together with console buttons
for managing the logger and its logged data.

Step 1: Click the 'Connect’ button shown in figure 2.3.3.2. If communication is successful the
status window will appear as shown in figures 2.4.1 and 2.4.2.

Time: 2/09/2015 9:48:49 AM Time: 2/09/2015 9:48:25 AM

Boot Counter: 26 Boot Counter: 26
Battery:  EEEYY Battery: BRI
Log Memary: D.01% Log Memory: 0.01%
Inpts nputs
CHA O HA D CT A: Clamp 5004
CHB: 0 HE: 0 CT B: None
CHC: 0 HC: 0 CTC: None
CHN: O HN: O CT N: Nane
Temp 1. - Temp 1. -
Temp 2: - Temp 2: -
Temp Intemal: 20.5 Temp Intemal: 158
[ Set Time [ Set Time
[ Set Log Start/Stop [ Set Log Start/Stop
Corfigure Configure
Download Download Clear
Data Data
[ Upgrade Firmware [ Upgrade Fimmware
[ ek ][ Unlock [bogion] [ Unlock
Serial Number; 15003001 Serial Number: 15003001
Model: LL400BT M?:ﬂdael: EI[HJ{EET
moEre Warsion: 1) Firmware Version: 1.00
Status: Good
Figure 2.4.1 Figure 2.4.2
No sensors connected One sensor connected to channel A

2.4.1 Date and time

The date and time as shown in figure 2.4.1.1 is read from the logger’s real time clock and
updated every three seconds.

MIRRIN Multi Channel Load Logger User Manual, v1.1, 23 June 2023 (Release). Page 22


http://www.chkpowerquality.com.au/

CHK

Time: 2/09/2015 9:43:49 AM Figure 2.4.1.1

2.4.2 Boot counter
The ‘Boot Counter’ as shown in figure 2.4.2.1 essentially monitors the nhumber of power-up
cycles and is provided for diagnostic purposes.

Boot Counter: 26 Figure 2.4.2.1

2.4.3 Battery indicator

The battery voltage level is monitored and displayed as shown in figure 2.4.3.1. The
background colour utilises a traffic light scheme as shown in figure 2.4.3.2 to provide an
indication of battery health.

' . =] ' Above 3.2V
Time: 2/09/2015 5:43:495 AM .
Batteq’: ............................
Log Memory: 0.01% Below 2.5V
Figure 2.4.3.1 Figure 2.4.3.2

2.4.4Log memory

‘Log Memory’ as shown in figure 2.4.4.1 displays the percent of memory utilised.
Log Memory: 0.01% Figure 2.4.4.1

2.4.5 Inputs

Current: Displays the value of the load and the type of current sensor attached for each
channel.

Temperature: Displays the temperature in Degrees Celsius for each channel. If the MLL does
not support the optional temperature inputs the software will grey out the temperature
channels and replace the value with "n/a”.

2.4.6 Serial number

The ‘Serial Number’ is a unique number that identifies the device.
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2.4.7 Model

The ‘Model’ number varies according to the installed hardware features. See table below.

Model Type | Model Number Model Type Model Number
Standard LL400 Temperature LL400T
Bluetooth LL400B Bluetooth / Temperature LL400BT

WiFi LL400W WiFi / Temperature LL40OWT

2.4.8 Firmware

The ‘Firmware Version’ is the current version of code loaded in the logger.
2.4.9 Status

The ‘Status’ describes the functional state of the logger.

2.5 Set time

Clicking the 'Set Time’ button sets the logger time to the PC time. An illustration of the times
before and after the set is shown in figures 2.5.1 and 2.5.2.
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ShEr i o
'I"lme' 16/09/2015 5:25:20 F‘Ml
Boot Counter:

Battery:
Log Memory: 0.35%

Inputs

CHA: D
CHB: D
CHC: O
CHN: D

CT A: Flex 234m
CT B: Mone
CT C: None
CT N: Mone

Temp 1: -
Temp 2: -
Temp Intemal: 26.5

[ Set Time

| SetLog Start/Stop

Configure

Data Memany

Download ‘ Clear

[ Upgrade Firmware

]

| lock ||

Unlack

Serial Mumber: 55555555
Model: LLADIBT
Firmware Version: 1.01
Status: Good

Figure 2.5.1

5:24 PM

Batteny:
Log Memony: 0.35%

Inputs

CHA: D
CHE: DO
CHC: D
CHHN: O

CT A: Flex 234m
CT B: Mone
CTC: None
CT N: None

Temp 1: -
Temp 2: -
Temp Intemal: 272

Set Time

Configure

|
| Set Log Start/Stop

Download Clear
Data Memony

[ lUpgrade Fimware

| Llock ||

Unlock

Serial Mumber: 55555555
Model: LL4DOET
Firmware Version: 1.01
Status: Good

'I"lme:!ﬁfﬂﬂf.?ﬂ'lﬁ 5:25:07 PM l
Boot Counter:

Figure 2.5.2

5:25 PM

2.6 Set log start / stop

Step 1: Clicking the 'Set Log Start/Stop’ button on the ‘Status’ window opens the window
shown in figure 2.6.1 allowing the user to enter start and stop dates and times.

Step 2: To enable this feature, check (tick) the 'Restrict Logging Time’ button as shown in
figure 2.6.2.

The Start/Stop date-times are cleared automatically when the memory is cleared.

MIRRIN Multi Channel Load Logger User Manual, v1.1, 23 June 2023 (Release). Page 25


http://www.chkpowerquality.com.au/

By default, the Mimin will log whenever at least one CTis
attached. Here it iz posgible to set the Mimin to only log
for a certain time period.

I Restrict Logging Time l

Start At:
|2."'D5f2D‘I 54:05:31 PM
Stop At:

52 Log stant stop L=z )

By default, the Mimin will log whenever at least one CTis
attached. Here it is possible to set the Mimin to only log
for a certain time period.

Restrict Logging Time l
—
Start At:
2/09/2015 4:05:31 PM
Stop At:

| 9/09/2015 4:05:31 PM 5/09/2015 4:05:31 PM

Set Log Start/Stop ‘ Set Log Start/Stop

Figure 2.6.1 Figure 2.6.2

Step 3: Click on the 'Set Log Start/Stop’ button to set (load) the start and stop times.
2.7 Configuration

Clicking the 'Configure’ button on the ‘Status’ window opens the ‘Configuration” window shown
in figure 2.7.1 which displays the current configuration parameters stored in the logger.

Logging
Log Interval (z): &0 » 1to 65535. 60 seconds suggested.

Capacity: 364.09 days Stop Log When Full

Log Extemal Temperature Log Cument THD

Alam Settings
A M Temp A  TempB

Upper 100 1500 60 60

Lower 0 0 -50 -50

Alarm Hysteresis % 3

0.5% to 25%
Alarm Minimum Duration (s) &0 1to 3600

[¥] Use 5D Card
Show time since madmum on LCD
Power Saving Mode

Reset to Default

Figure 2.7.1
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2.7.1 Log interval

The 'Log Interval is settable from 1 second to 65535 seconds. The user is able to click in the
cell and alter the value or click on the arrow to expand the drop down box as shown in figure
2.7.1.1 which provides some preferred options.

93p Logging
60 Log Interval &): 20 -

Capacity: 12136 days

Figure 2.7.1.1 Figure 2.7.1.2

As the log interval changes the ‘Capacity’ also changes to reflect the available memory usage
in days. The user can observe the ‘Capacity’ vary as the value of the ‘Log Interval’ is altered
as shown in figure 2.7.1.2.

EI

10

“% Logging
1 300 Log Interval (s): _ -
CI— Copacty. 203 daye
1800
3600
Figure 2.7.1.3 Figure 2.7.1.4

The background colour of the ‘Log Interval’ cell changes as follows:

Yellow: values are outside the preferred values; and
Red: values are not allowed.

The above is illustrated with figure 2.7.1.3 and 2.7.1.4.
2.7.2 Memory fill options

The function of the 'Stop Log when Full” checkbox.

Stop Log When Full Stop Log When Full

Figure 2.7.2.1 Figure 2.7.2.2

Checked (ticked) as shown in figure 2.7.2.1: The logger will stop logging when memory is
full.
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Unchecked (unticked) as shown in figure 2.7.2.2: The memory will continue to wrap when
full and overwrite the first logged data.

2.7.3 Total harmonic distortion (THD)

Checking (ticking) the 'Log Current THD’ check box will enable the calculation and logging of
THD.

2.7.4 Temperature channels

Checking (ticking) the 'Log External Temperature’ check box will enable the logging of both
temperature channels. This option is not available in models that do not support external
temperature channels.

2.7.5 Alarm settings

The logger provides for setting 'Upper’ and 'Lower’ alarm limits together with "Alarm Hysteresis
%’ and ‘Alarm Minimum Duration’. Figures 2.7.5.1 and 2.7.5.2 depict the alarm operations.

Minimum Minimum Minimum Minimum
Duration Duration Duration Duration
A
Upper Alarm Limit
Hysteresis
Upper Alarm Limit less
Hysteresis

Current
]

Lower Alarm Limit plus
Hysteresis

Hysteresis

Lower Alarm limit

- >
[ ) [ ) fime
Alarm On Alarm Off
Figure 2.7.5.1
Minimum Minimum Minimum
Duration Duration Duration
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A
\ 4

A

\ 4
A
\ 4

A~ N

Upper Alarm Limit
l/ Hysteresis

Upper Alarm Limit less

/ Hysteresis
\ Lower Alarm Limit plus

Hysteresis

Current

Hysteresis

Lower Alarm limit

. . Time

Alarm On Alarm Off

Figure 2.7.5.2

2.7.5.1 Upper and lower thresholds

The ‘Upper’ and ‘Lower’ magnitude threshold limits are shown in figure 2.7.5.1.1.

Alarm Settings
A B C M Temp A TempB
Upper 3000 3000 3000 3000 300 300 Figure 2.7.5.1.1
Lower O 0 0 0 -50 -50

The background colour changes to red when the cell value is not allowed, as shown in figure
2.75.1.2.

Alam Settings
A

Upper 3001700

Lower

Figure 2.7.5.1.2

2.7.5.2 Hysteresis and minimum duration

The hysteresis level amount applies equally to the upper and lower limits. The minimum
duration time applies equally for entering and existing alarm states.
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Alarm Hysteresis % I 05t 25% Alarm Hysteresis % B 05 to 25%
Alam Mirimum Duration (s) [ 1to 3600 Alam Minimum Duration (s) 380 1to 2600
Figure 2.7.5.2.1 Figure 2.7.5.2.2

The background colour changes to red when the cell value is not allowed, as shown in figures
2.75.2.1and 2.7.5.2.2.

2.7.6 Memory card

An SD Card is usually fitted to expand the base memory. If the unit is fitted with an SD card
then the "Use SD Card’ check box will be ticked else remain unchecked. There is no option for
the user to alter this setting.

2.7.7 Display time option for maximum value

The unit normally displays the maximum value with a time stamp of its occurrence. Checking
the 'Show time since maximum on LCD check box will instead show the elapsed time from
when the maximum current occurred (from the recorded maximum demand).

2.7.8 Power saving mode

Ticking the 'Power Saving Mode’ reduces the normal sampling of four cycles per second to
one cycle per second and hence extends internal battery life by up to three times longer.

2.7.9 Reset to default

Clicking the 'Reset to Default” button will load factory configuration settings as shown in figure
2.7.9.1.

Configuration - O x
Logging
Log Interval {s): 1to 65535, 600 seconds suggested.
Capacity: 5461.33 days [ Stop Log When Ful
Log Extemal Temperature Log Current THD

[ Log Cumert Min,/Max

Alam Settings
A B C N Temp & Temp B
Upper (3000 |[[3000 |[3000 |[3000 | 100 100
Lower |15 | [5 | [15 | [5 | [0 50
Alam Hysteresis % 0.5%to 25%
Alam Mirimum Duration (8) 1o 3600
Use 5D Card

[ Show time-since-maximum on LED instead of actual time
[ Show 15-min average on LCD instead of latest measurement
] Power Saving Mode

Reset to Default | ‘ MNEC 220.87 ‘ ‘ Save Config

Figure 2.7.9.1
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2.7.10 NEC 220.87

The Mirrin can be configured to generate the NEC220.87 Connected Load Survey reports.
This report is very useful in that it gives users information on existing loads and how adding
additional loads are going to affect the overall loading and if it is within the switchboard
rating. Clicking the ‘NEC 220.87’ button in the ‘Configuration” window as seen in figure
2.7.9.1 will set the ‘Log Interval’ to 900 seconds (15 minutes) as required for the NEC220.87
report. A popup will appear confirming this change as seen in figure 2.7.9.2.

*
o Log interval set to 15 minutes.
Figure 2.7.9.2
2.7.10.1 Explanation of NEC 220.87

The NEC 220.87 load analysis is useful for users who wish to perform load studies. It is a
US National Electric Code requirement which specifies that calculation of a feeder or service
load for existing installations shall be permitted to use actual maximum demand to determine
the existing load under all the following conditions:

1) Maximum demand data is available for 1-year period.

2) 125% of the Maximum demand plus the addition of new loads does not exceed the
current-carrying capacity of the switchboard, feeder or rating of the service.

3) Feeder or service has overcurrent protection in accordance with NEC 240.4 and has
overload protection in accordance with NEC 230.90

There is an exception to the first rule which permit the calculated load to be based on the
maximum demand recorded continuously over at least a 30-day period if maximum demand
data over a 1-year period is not available. The maximum demand over the 30-day period in
this case is defined as the measure of average power demand over a 15-minute
measurement interval. This 30-day period is to be measured at the highest loaded phase of
the feeder or service, based on the initial loading at the start of the recording.

Please note that the NEC 220.87 cannot be used for load analysis of any feeder or service
that contains renewable energy systems or any form of load shaving/load shedding.
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2.7.11 Save config

Clicking the 'Save Config’ button commits the changes to the logger. A visual indication is
shown in figure 2.7.10.1.

| Upgrade Fimware |
[skockons [ Unlock |

Serial Mumber: 55555555
Model: LLADOBT
Firmware Version: 1.01
Status: Config set

Figure 2.7.10.1

2.8 Upgrade firmware

Step 1: Click the ‘Upgrade Firmware’ button in the ‘Status’ window as shown in figure 2.8.1.
A browsing window opens.

| Upgrade Fimware |
[ logk || Unock |

Serial Mumber: 55555555
Model: LLADDBT
Firmware Version: 1.00
Status: Good

Figure 2.8.1

Step 2: Go to the folder containing the updated firmware file as shown in figure 2.8.2. Note
the file has an extension of ‘cfw’.

MIRRIN Multi Channel Load Logger User Manual, v1.1, 23 June 2023 (Release). Page 32


http://www.chkpowerquality.com.au/

52 Open [==5e)
ee

. * Commercial » Products » Mirrin Load Logger » Firmware -

Organize * Mew folder

X Favorites *  Name Date modified Type Size

B Desktop || rnirrin_01_00.cfw 23/01/2015 9:45 AM  CFW File 34 KB
8 Downloads | mirrin_01_01.cfw 15/06/201512:07 ..  CFW File 34 KB
(E-'-_'] Recent Places

%2 Dropbox

7l Libraries
@ Documents
Jl Music
(&5 Pictures
Subversion
B Videns 2

File name:

Figure 2.8.2

Step 3: Select the most recent file, in this example ‘mirrin_01_01.cfw’. The selected file will
appear in the 'File name’ window as shown in figure 2.8.3.

. ‘. .. = Commercial » Products » Mirrin Load Logger » Firmware - Search Firmware ye

Organize » MNew folder

s

—]:r Favorites MName Date modified Type

Ml Desktop | mirrin_01_00.cfw 23/01/20159:45 AM  CFW File
& Downloads | mirrin_01_01.cfw 15/06/201512:07 ...  CFW File
Q_—ﬂ Recent Places

%3 Dropbox

4 Libraries
@ Documents
Ji Music
[E] Pictures
Subversion
B Videos S

File name:  rnirrin_01_01.cfw

Figure 2.8.3

Step 4: Click the ‘Open’ button. A sequence of events will display on the ‘status’ screen as
illustrated in figures 2.8.4 through to 2.8.7.
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[ lock || Unock | [ Lok || Unlock |
Serial Mumber: 55555555 Seral Mumber: 55555555
Model: LL40DBT Model: LLAD0ET
Fimware Version: 1.00 Firmware Version: 1.00
Status: Starting fimware upgrade Status: Writing to address 7680

Figure 2.8.4 Figure 2.8.5
[ Lock ] | Unlock | l Lock ] | Unlock |
Serial Mumber: 55555555 Serial Mumber: 55555555
Model: LLA0DBT Model: LL40D0DBET
Firmware Version: 1.00 Firmware Version: 1.00
Status: Watting for upgrade Status: Upgrade done

Figure 2.8.6 Figure 2.8.7

2.9 Downloading data

Step 1: Click the ‘Download Data’ button in the ‘Status’ window as shown in figure 2.9.1. A
browsing window opens as shown in figure 2.9.2 that allows for downloading the logger file
with a predefined file name in the format of ‘Mirrin-Serial Number-Year-Month-Day Hour-
Minute-Second’.

Download
Data

‘ Clear ‘

| Upgrade Fimware |
[ Lock H Unlock |

Serial Mumber: 55555555
Model: LLADDET
Firmware Version: 1.01
Status: Good

Figure 2.9.1
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J » Files -

Organize » Mew folder

¥ Eavorites MName Date modified Type Size
Ml Desktop

& Downloads
&l Recent Places

%3 Dropbox

Mo iterns match your search.

- Libraries
@ Documents

Ji Music

[E= Pictures S

File nare:  Mirrin_55555555_2015-09-16_10-42-15 -

Save as type: ']

# Hide Folders

Figure 2.9.2

Step 2: Click on the ‘Save’ button. A sequence of events will display on the ‘status’ screen as
illustrated in figures 2.9.3 through to 2.9.5.

Step 3: Click the ‘Download Data’ button again to verify that the file has been saved to the
desired folder as shown in figure 2.9.6.

Step 4: Click the ‘Cancel” button. The window in figure 2.9.6 closes.

[ Lock ] | Unlock Lock ] | Unlock
Serial Number: 55555555 Serial Number: 55555555
Model: LL4DOBT Model: LL4D0OBT
Firmware Version: 1.01 Firmware Version: 1.01
Status: Reading address 17675776 Status: Download complete

. 2w

Figure 2.9.3 Figure 2.9.4

[ Lock ] | Unlock

Serial Number: 5555555
Model: LLADDET
Firmware Version: 1.0°
Status: Good

Figure 2.9.5
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-

Organize « Mew folder

-

MName Date modified Type

-

‘i:i’ Favorites
B Desktop Mirrin_55555555_2015-09-16_10-42-15 16/09/201510:42 ... Mirrin Data File
% Downloads H
&l Recent Places

%% Dropbox

-l Libraries
@ Documents

Ji Music

[&= Pictures

I ET =M irrin_55555555_2015-09-16_10-43-02]

Save as type:

‘* Hide Folders

Figure 2.9.6
2.10 Clear memory

Step 1: Click on the 'Clear Memory’ button in the ‘Status’ window as shown in figure 2.10.1.
A message box as shown in figure 2.10.2 appears.

Step 2: Click on the 'Yes’ button. Data is eliminated from the logger. A sequence of events
will display on the ‘status’ screen as illustrated in figures 2.10.3 through to 2.10.4.

Download
Data

Clear

Memory

( Upgrade Fimmware ]

[ Lock ] | Unlock | Are you sure you want to clear the data?
Serial Number: 55555555
Model: LLADOET
Fimware Version: 1.01 Yes I [ Mo
Status: Good

Figure 2.10.1 Figure 2.10.2
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Time: 16/09/2015 11:50:12 AM
Boot Counter: 27

Log Memary: 0.12%

Inputs

CHA D
CHE: D
CHC: D
CHN: O

CT A: Fex 234m
CT B: Mone
CTC: Mone
CT N: None

Temp 1: -
Temp 2: -
Temp Intemal: 26.5

Temp 2: -
Temp Intemal: 27.2

Set Time Set Time

Set Log Start/Stop

Configure Corfigure

[ [
| Set Log Start/Stop (

Download Download

Data Memony Data Memony

[ lUpgrade Fimware ] [ Upgrade Firmware ]

[ Lok || Unlock | [ Lok || Unlock |

Serial Mumber: 55555555
Model: LL4DOET
Firmware Version: 1.01
Status: Good

Seral Mumber: 55555555
Model: LL400BT
Firmware Version: 1.01
Status: Data cleared

Figure 2.10.3 Figure 2.10.4
Note that the ‘Log Memory’ has been cleared.
2.11 Lock

This feature is intended to secure against unauthorised wireless access to the MLL.

Step 1: Click on the 'Lock’ button in the ‘Status’ window as shown in figure 2.11.1. A message
box as shown in figure 2.11.2 appears.

Step 2: Enter up to an eight digit number as the lock code in the input cell as shown in figure
2.11.2.
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Download Clear
Data Memory
[ Upgrade Fimware ]
[ lock || Udlock |
Serial Mumber: 55555555
Model: LLADOBT
Firmware Version: 1.01
Status: Good

Figure 2.11.1 Figure 2.11.2

Step 3: Click on the ‘Ok’ button. The ‘Status’ window as shown in figure 2.11.3 is now

protected.

( Set Time |
| SetlogStat/Stop |
‘

‘ Download Clear

Data Memory

[ Upgrade Fimware ]
[Lobock ] [ Unlock |

Figure 2.11.3 Figure 2.11.4

Set Time

Set Log Start/Stop

|
|
‘ Configure

Download

Data Memary

| Upgrade Firmware

|
|
Clear ‘
|
J

| lock | [ Unleck

Step 4: Click on the "Unlock’” button, the window in figure 2.11.2 appears. Enter the lock code
to unlock the device. The ‘Status’ window as shown in figure 2.11.4 is now unprotected.

2.12 Open data file

Step 1: Click on the ‘Open Data File’ button on the main ‘Citrus’ application menu shown in
figure 2.12.1.
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‘ Checking ports...

l Connect WiFi

Figure 2.12.1

Step 2: A browsing window opens for locating a ‘MLL file” as shown in figure 2.12.2.

Step 3: Select the desired ‘VILL file’ to open. The filename will appear next to ‘File name’ as

shown in figure 2.12.3 and click on ‘Open’.

o ~ [ 43 | search Files o = v [ 69 ||| search Fites )
w folder =~ 0 @ sw folder =~ 0 @
“  Name Date modified Type Size “ Name . Date modified Type Size

[G] Mirrin 14044001 2015-02-18 13-52-49 (1) 18/02/2015 311 PM  Mirrin Data File 1ake [0] Mirrin 14044001 2015-02-18 13-52-49 (1)  18/02/2015 311 PM  Mirrin Data File 19K8
Mirrin 14044001 _2015-02-19 10-08-14 19/02/201510:19 ... 22kB |[©) Mirrin 14044001 2015-02-19 10-08-14 19/02/201510:19 .. Mirrin Data File 2K8
(@] Mirrin_14044001_2015-02-24 09-52-54 24/02/2015 8:57 AM 45k8B [0] Mirrin_14044001_2015-02-24 09-52-54 24/02/2015 %:57 AM  Mirrin Data File 45K8
(@] Mirrin 14044001 2015-03-10_08-06-18 10/03/201510:40 107KB Mirrin_14044001_2015-03-10_08-06-18 10/03/201510:40 .. Mirrin Data File 107 KB
(0] Mirrin_15007001_2015-02-25 03-37-52 26/02/2015 3:56 PM 620 KB [@] Mirrin_15007001_2015-02-25_09-37-52 26/02/2015 3:56 PM e 690 KB
@ Mirrin_15007003_2015-02-25_09-43-11 26/02/2015 3:56 PM  Mirrin Data File 607 KB @ Mirrin_15007003_2015-02-25_09-43-11 26/02/2015 3:56 PM irr ata File 607 KB
(0] wirin 55555555 2015-09-16 10-42-15 LOAR/2SCEA, MinniDatalErle e [@] Mirrin_55555555_2015-09-16 _10-42-15 16/09/201510:42 .. Mirrin Data File 178

- [Lozd Logger Data -

File name:

Figure 2.12.2

v [Load Logger Data =

File name: Mirrin_14044001_2015-02-19_10-08-14

Figure 2.12.3

A graph appears as shown in figure 2.12.4 displaying four current channels together with

external temperatures.

2.12.1 Active channels

All active channels able to be graphed are listed along the right hand side of the chart. In this
case they include CH A, CHB, CHC, CHN, ATHD, BTHD, CTHD, NTHD, Temperature 1 and

Temperature 2.

2.12.1.1 Additional active channels

Two additional channels, ‘Temperature Internal’ and ‘Battery Voltage’ become active when
clicking the ‘Show Diagnostics’ button as shown in figure 2.12.1.1.1.
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Figure 2.12.4

— Temperature 1
~ Temperature 2
-— Temperature Internal
-~ Battery Voltage

@
=
=]

Current [A)
w
w

=
=
=
T
w
=

Temperature (*C)

i :
2015/02/14 00:00:00 2015/02/16 00:00:00 2015/02/18 00:00:00

Timestamp Show Aams

Figure 2.12.1.1.1

Toggling the ‘Show Diagnostics’ button effectively adds and removes these two channels
which are primarily used for diagnostic purposes.

2.12.1.2 Trace selection
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The user is able to remove or add any trace from the graph by alternatively clicking on the

trace legend. The legend colour of deselected traces changes to a faint grey. See example
shown in figure 2.12.1.2.1
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.
=3
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2015/02/14 00:00:00 2015/02/16 00:00:00 2015/02/18 00:00:00
Timestamp
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Figure 2.12.1.2.1
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Figure 2.12.2.1
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2.12.2 Adjusting scales

The user is able to alter the time and amplitude scales concurrently by selecting a portion of
the graph. With the mouse the user is able to right click, hold, and drag it vertically and
horizontally to generate a yellow highlighted box as shown in figure 2.12.2.1. The selected
portion is expanded to fill the whole chart upon release of the right button as shown in figure
2.12.2.2. Another example is shown in figures 2.12.2.3 and 2.12.2.4.

Note: Double clicking in the chart area will reproduce the original chart using the full data
range.

) !
— BTHD
- — CTHD
- — NTHD
- — Temperature 1

f/ — Temperature 2

)
¥

=]
=
=

T
=3
=1
I
@
=

Current {A)
—
w
=

Temperature [°C)
THD (%)

£
LEF

Export PDF

1
AR e
) bl -

Table

0
2015/02/16 00:00:00 2015/02/16 12:00:00 2015/02/17 00:00:00
Timestamp Show Alams

Figure 2.12.2.2
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Figure 2.12.2.4
21221 Moving axis
The user can select and move any amplitude axis by using the right hand side button on the
mouse. Keeping this button pressed and hovering over the axis of interest the user can move

(drag) the axis up or down. This is illustrated by moving the temperature axis down as shown
in figures 2.12.2.1.1 and 2.12.2.1.2.
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2.12.2.2 Changing axis range

The user can change the range of any axis. Using the centre wheel of the mouse the user can
increase or decrease the range by moving the wheel up or down respectively. Figures

2.12.2.2.1 and 2.12.2.2.2 show that the ranges for the temperature and time axis have been
respectively altered.
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Figure 2.12.2.2.2

2.12.2.3 Zooming

The user can zoom in and out using the centre wheel of the mouse. Hover inside the chart
area and over the portion of the chart which you desire to zoom. The user can increase or
decrease the zoom by moving the wheel up or down respectively. Figures 2.12.2.3.2 and
2.12.2.3.3 show zoom-in and zoom-out with respect to figure 2.12.2.3.1.
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Figure 2.12.2.3.3
2.12.3 Title
Step 1: Click on the "Add Title” button. A window opens as shown in figure 2.12.3.1.

Step 2: Enter a description as shown in figure 2.12.3.2.and then click the ‘Ok’ button. The
chart is now updated with a title as shown in figure 2.12.3.3

Enter a title: Enter a title:

Transformer profiling

Figure 2.12.3.1 Figure 2.12.3.2

Repeat step 1 to remove the title, but enter nothing.
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Figure 2.12.3.3
2.12.4 Generate a PDF

Step 1: Click on the 'Export PDF" button. A browsing window opens as shown in figure
2.12.4.1.

(s =)

»~ S i

Organize = New folder = @

F

Name Date medified Type

-

'1:3 Favorites
B Desktop Mirrin_14044001_2015-02-18_13-52-49 (1) ~ 18/02/20153:11 PM  Mirrin Data File
8 Downloads Mirrin_14044001_2015-02-19_10-08-14 19/02/201510:19 ... Mirrin Data File
qf—-ﬂ Recent Places Mirrin_14044001_2015-02-24 09-52-54 24/02/20159:57 AM  Mirrin Data File
%# Dropbox Mirrin_14044001_2015-03-10_08-06-18 10/03/201510:40 ... Mirrin Data File

Mirrin_15007001_2015-02-25_09-37-52 26/02/2015 3:56 PM  Mirrin Data File
4 Libraries Mirrin_15007003_2015-02-25_09-43-11 26/02/2015 3:56 PM  Mirrin Data File
%) Documents Mirrin_55555555_2015-09-16_10-42-15 16/09/201510:42 ...  Mirrin Data File

J’ Music

[ Pictures

IS E Rl C\ Users\a.defrancesco ADMIN-T420\Desktop' Files\Mirrin_14044001_2015-02-19_10-08-14

Save as type:

= Hide Folders

Figure 2.12.4.1
Step 2: Click on the 'Save’ button. The window closes.

Step 3: Again, click on the 'Export PDF’ button. A browsing window opens as shown in figure
2.12.4.2. Note that the folder now also includes the recently saved PDF.
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Organize » . Open with Adobe Acrobat Reader DC = Share with = Print Burn Mew folder

=
-

—;':r e Mame Date medified Type

P Desktop [0] Mirrin_14044001_2015-02-18_13-52-49 (1) 18/02/2015 311 PM  Mirrin Data File

4 Downloads Mirrin_14044001_2015-02-19_10-08-14 19/02/201510:19 ... Mlirrin Data File

(2_-17"_ Recent Places |1: Mirrin_14044001_2015-02-19_10-08-14 17/09/2015 3:52 PM  Adobe Acrobat D...

%2 Dropbox Mirrin_14044001_2015-02-24_09-52-54 24/02/2015 9:57 AM Mirrin Data File

Mirrin_14044001_2015-03-10_08-06-18 10/03/201510:40 ... Mirrin Data File

{7 Libraries @ Mirrin_15007001_2015-02-25_09-37-52 26/02/2015 3:56 PM  Mirrin Data File

[F Documents Mirrin_15007003_2015-02-25_03-43-11 26/02/2015 3:56 PM  Mlirrin Data File

o Music [63] Mirrin_55555555_2015-09-16_10-42-15 16/08/201510:42 ... Mirrin Data File

[E=] Pictures

Subversion

g

Mirrin_14044001_2015-02-19_10-08-14 Date modified: 17/09/2015 3:52 PM Date created: 17/09/2015 3:52 PM
Adobe Acrobat Document Size: 89.8 KB

Figure 2.12.4.2

Step 4: Double click on the 'PDF’ as shown in figure 2.12.4.2. The PDF is shown in figure
2.12.4.3.

» 10

T
20150218 000000

Figure 2.12.4.3
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2.12.5 Export CSV

Step 1: Click on the 'Export CSV’ button. A browsing window opens as shown in figure

2.12.5.1.

e A
* * I 1

Organize = Mew folder

'1:? Fawvorites
B Desktop
& Downloads
%l Recent Places

%% Dropbox

4 Libraries
@ Documents

$ Music

[ Pictures

File name:

Name

Mirrin 14044001 2015-02-18 13-52-49 (1)
[©] Mirrin_14044001_2015-02-19_10-08-14
=L Mirrin_14044001_2015-02-19_10-08-14
Mirrin_14044001_2015-02-24_09-52-54
Mirrin_14044001_2015-03-10_08-06-18
Mirrin 15007001 2015-02-25 09-37-52
[©] Mirrin_15007003_2015-02-25_09-43-11
[@] Mirrin_55555555_2015-09-16_10-42-15

N-T420\Desktop\Fil

Date modified

18/02/2015 3:11 PM
19/02/201510:19 ...
17/09/2015 4:00 PM
24/02/2015 9:57 AM
10/03/2015 10:40 ...
26/02/2015 3:56 PM
26/02/2015 3:56 PM
16/09/2015 10:42 ...

Type

Mirrin Data File
Mirrin Data File
Adobe Acrobat D...
Mirrin Data File
Mirrin Data File
Mirrin Data File
Mirrin Data File
Mirrin Data File

irrin_14044001_2015-02-19 10-08-14

Save as type:

= Hide Folders

Figure 2.12.5.1
Step 2: Click on the 'Save’ button. The window closes.

Step 3: Again, click on the 'Export CSV’ button. A browsing window opens as shown in figure
2.12.5.2. Note that the folder now also includes two CSV files, one for data and other for
alarms.

o Sme e .
* * X ) T

Organize + New folder

'y\r Favorites
. Desktop
& Downloads
% Recent Places
%3 Dropbox

- Libraries
@ Documents

J' Music

[E=| Pictures

File name:

-

Narne

[©] Mirrin_14044001_2015-02-18_13-52-49 (1)
EL] Mirrin 14044001 2015-02-19_10-08-14

[@] Mirrin_14044001_2015-02-19_10-08-14

= Mirrin 14044001 2015-02-19_10-08-14

[EL] Mirrin_14044001_2015-02-19_10-08-14_Alarm
[@] Mirrin 14044001 2015-02-24 09-52-54
Mirrin_14044001_2015-03-10_08-06-18

[@] Mirrin_15007001_2015-02-25_09-37-52

[ Mirrin 15007003 2015-02-75 09-43-11

op\FilesiMirrin_140.

Date modified

18/02/2015 3:11 PM
17/09/2015 4:12 PM
19/02/201510:19 ...
17/09/2015 4:00 PM
17/09/2015 4:12 PM
24/02/2015 8:57 AM
10/03/201510:40 ...
26/02/2015 3:56 PM
26/02/2015 3:56 PM

Type

Mirrin Data File
Microsoft Excel C...
Mirrin Data File
Adobe Acrobat D...
Microsoft Excel C...
Mirrin Data File
Mirrin Data File
Mirrin Data File
Mirrin Nata File

02-19_10-08-14

Save as type:

'~ Hide Folders
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2.12.6 Export to LoggerView

Step 1: Click on the 'Export to LoggerView’ button. A message window popup appears as
shown in figure 2.12.6.1.

Data table copied to clipboard in Powermonic format

Figure 2.12.6.1
2.12.7 Show table

Step 1: Click on the 'Show Table’ button. A list of logged values is displayed in a table as
shown in figure 2.12.7.1.

| | Tmestamp THD A () THD B %) THD N (%) Bt Temp 1(0) Ext Temp 2(0) Intemal Temp ()
12/02/2015 5:20:00 PM 1000 1000 - -100.0 63102 63097 280
13/02/2015 3:10:00 AM . ; 1000 - 1004 E 63102 300 %3
13/02/2015 9:20:00 AM -100.0 - - - 300 270
13/02/2015 9:30:00 AM -1000 - - - 302 271
13/02/2015 3:40:00 AM 1000 - - E 305 274
13/02/2015 350:00 AM . . ; 1000 - 1004 E y 08 277
13/02/2015 10:00:00 AM -100.0 - - - 285
13/02/2015 10:10:00 AM -1000 - - - 250
13/02/2015 10:20:00 AM . ] . 1000 - 1004 E ] 293
13/02/2015 10:30:00 AM . X . 1000
13/02/2015 10:40:00 AM -100.0
13/02/2015 1050-00 AM 1000
13/02/2015 11.00:00 AM . X . 1000
13/02/2015 11:10:00 AM -100.0
13/02/2015 11:20:00 AM -1000
13/02/2015 11:30:00 AM 1000
13/02/2015 1140:00 AM ; ; ; 1000
13/02/2015 11:50:00 AM -100.0
13/02/2015 12:00:00 PM -1000
13/02/2015 12:10:00 PM . . 1000
13/02/2015 1220:00 PM L ! . 1000
13/02/2015 12:30:00 PM -100.0
13/02/2015 1240:00 PM 1000
13/02/2015 1250:00 PM ; Y 1000
13/02/2015 1:00:00 PM -100.0
13/02/2015 1:10:00 FM -1000
13/02/2015 1:20:00 PM 1000
13/02/2015 1:30:00 PM

Figure 2.12.7.1
2.12.8 Show alarms

Step 1: Click on the 'Show Alarms’ button. A list of alarms is displayed in a table as shown in
figure 2.12.8.1.
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0272015 5:20:49 PM: CH TEMP1 On:
12/02/2015 5:20:49 PM: CH TEMP2 On

13/02/2015 9:06:30 AM: CH TEMP1On

13/02/2015 9:11:02 AM: CH TEMP1 Off

Figure 2.12.8.1
2.12.9 Add another file

This feature provides the option to open multiple data files and view them together on the
same chart.

Step 1: Click on the 'Add Other file’ button. A browsing window opens as shown in figure
2.12.9.1.

(0 Open =)

* 5 N 1) T

Organize « MNew folder

-

Narme Date modified Type

-

'1:? Favorites
M Desktop Mirrin_14044001_2015-02-18_13-52-49 (1) 18/02/20153:11 PM  Mirrin Data File
1 Downloads Mirrin_14044001_2015-02-19_10-08-14 19/02/201510:19 ... Mirrin Data File
] Recent Places Mirrin_14044001_2015-02-24_03-52-54 24/02/20159:57 AM  Mirrin Data File
? Drophox @ Mirrin_14044001_2015-03-10_08-06-18 10/03/201510:40 ...  Mirrin Data File
@ Mirrin_14045003_2015-09-18_11-29-08 18/09/201511:29 ...  Mirrin Data File
4 Libraries Mirrin_14045003_2015-09-18 11-37-49 18/09/201511:38 ... Mirrin Data File
[Z Documents Mirrin_14045003_2015-03-18_12-14-57 18/09/201512:15 ... Mirrin Data File
&' Music Mirrin_14045003_2015-09-18_15-47-42 18/09/2015 3:47 PM  Mirrin Data File
[&] Pictures Mirrin_15007001_2015-02-25_09-37-52 26/02/2015 3:56 PM  Mirrin Data File
Subversion @ Mirrin_15007003_2015-02-25 09-43-11 26/02/2015 3:56 PM__ Mirrin Data File
B Videns [ i

File name: [Luad Logger Data

I Open Ivl [ Cancel

Figure 2.12.9.1

Step 2: Select one additional file and click the "Open’ button. The chart can now display all
traces from both files.

It is possible to open multiple files. It is not possible to remove files. You must close the chart

viewing window and again use the ‘Open Data File’ button on the main ‘Citrus’ application
menu shown in figure 2.12.1 to open the desired file.
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2.12.10 NEC 220.87 Report

Clicking on ‘NEC 220.87 Report’ under the ‘Analysis’ tab will bring up the following window
as shown in figure 2.12.10.1. Here, the user is able to generate a NEC 220.87 report.

MEC 220.87 Report — O X
Phases and Date Range PDF Report
FrimErat AP TS Time Zone (UTC+10:00) Canberra, Melboume, Sydney

Last record: 2022-10-31 18:30:05

Header Text NEC 220.87 Report
Statt date: [2022-101710:17:36 [~ eacer =
End date: [2022-11-16 10:17:36  [E~
Excluded data: - Header Logo e.g. company logo
Excluded data: - Load
Image
Included data: 14 days 8 hours 12 minutes
Set to 30 days | | Reset Range (all data) | Installation Description e.g. switchgear identification number or main incomer
Include Phases: A B c OnN Obijective
Load Details
er Ampacity/Sevice Rating (Amps) Location/Address e.g.the address of the installation/premises
Seasonal Load (Amps) l:l
Known MNon-Operating Load (Amps) l:l

Mewly Planned Loads (Amps) l:l Report Reference | |

Report Prepared By | |

Rzl Customer | |

I Process Data I Comment

Pass/Fail: -

Generate Stacked Bar Chart
enerate Stacked Bar Cha E] Open after generating

Generate Time-Series Chart Generate PDF Report

Figure 2.12.10.1

2.12.10.1 Phases and Data Range

First Record: this is the timestamp of the first data point in the data file.
Last Record: this is the timestamp of the first data point in the data file.

Start date & End date: these dates set the data range for the NEC 220.87 report where the
‘Start date’ and ‘End date’ is the timestamp on the first and last data point that is to be
included in the report respectively. Both are user settable with timestamp format in ‘year-
month-day hour:minutes:seconds’.

Excluded data: this indicates the amount of data from the data file that has been left out of
the report. The first ‘Excluded data’ indicates the amount of data left out before the ‘Start
date’ of the report and the second ‘Excluded data’ indicates the amount of data left out after
the ‘End date’.

Included data: this indicates the length of the data range for the NEC 220.87 report. If the
length is less than the minimum requirement of 30 days as indicated by the standard, the
line will be highlighted yellow as seen in figure 2.12.10.1.
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Set to 30 days: clicking this button will automatically set the ‘Start date’ to the timestamp
listed under the ‘First Record’ and the ‘End date’ to be the date exactly 30 days after the
‘Start date’.

Reset Range (all data): clicking this button will automatically set the ‘Start date’ and ‘End
date’ to the timestamp listed under ‘First record’ and ‘Last record’ respectively.

Included Phases: here the user can select which current channels to include in the NEC
220.87 report.

2.12.10.2 Load Details

Here the user can enter the required parameters for the NEC220.87. The required
parameters are defined in the table below. Note that the maximum demand does not require
a user input as it is determined by the highest recorded aggregated RMS current in the data.
If any of the fields are left blank, a non-numerical or a number outside the allowable range is
entered, the field will be highlighted red to warn the user of an erroneous value.

Parameter Definition

Maximum Demand The highest average RMS current logged for at
least 1 interval or aggregation period (15
minutes) over the entire logged period for a
particular phase.

Seasonal Load (Amps) Any load that is turned on a cyclic or seasonal
basis i.e. an air conditioner system that is only
turned on in summer.

Known Non-Operating Load Any load that would be usually turned on but for
(Amps) some reason was not switched on during the
logging interval e.g. a process machine breaking
down and being out of commission for a 5-week
period during which the logging took place.

Newly Planned Loads (Amps) The expected maximum demand of the new load.

Feeder Ampacity/Service The rated current of the main switchgear

Rating (Amps) panel/main disconnect panel (MDP) to where the
new load is going to be connected. e.g. main
switchgear panel is rated at 1000A

Maximum Expected Load The maximum expected load is the maximum
demand plus twenty-five percent of the maximum
demand plus the seasonal load plus the known
non-operating load plus the newly planned load.
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2.12.10.3 Report

Hear the user is able to generate the NEC 220.87 report

2.12.10.3.1 Process Data

Pressing this button will process the data for the selected current channels and will
determine whether the feeder is capable of carrying the expected load, as per the
NEC220.87 requirements.

Upon Citrus successfully processing and analysing the data, the result will appear as a
‘Pass’ (figure 2.12.10.3.1.1) or as a ‘Fail’ (figure 2.12.10.3.1.2).

Report Report
Process Data Process Data
Pass/Fail: PASS Pass/Fal:  FAIL
| Generate Stacked Bar Chart | | Generate Stacked Bar Chart |
| Generate Time-Series Chart | | Generate Time-Series Chart |
Figure 2.12.10.3.1.1 Figure 2.12.10.3.1.2

In order for a ‘Pass’ result to appear, each of the selected phases must comply with the
following criteria:

Maximum Expected Load < 80% of Feeder Ampacity/Service Rating (Amps)

Where:
Maximum Expected Load = (Maximum Load) + (25% of Maximum Load) + (Seasonal Load)
+ (Known Non - Operating Load) + (Planned Loads)

If any of the selected phases does not meet the criteria listed above, a ‘Fail’ result will
appear

If the total range of the data is less than the NEC220.87 minimum requirement of 30 days, a
warning popup will appear as shown in figure 2.12.10.3.1.3 warning the user of the non-
compliance of the data to the NEC220.87. The user can still go ahead with the analysis by
clicking “Yes’.
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Not encugh data %
! Less than 30 days of data included. Proceed? e A feeder ampacity and newly planned load are required,
[ ves J[ mo |
Figure 2.12.10.3.1.3 Figure 2.12.10.3.1.4

A numerical value for the ‘Feeder Ampacity/Service Rating (Amps)” and ‘Newly Planned
Loads (Amps)” must be entered before generating a report, otherwise the popup shown in
figure 2.12.10.3.1.4 will appear during report generation and the report will not be generated.

If the 15-minute aggregation interval was not set before logging, the analysis will be based
on the longest aggregation interval used during logging. No warning appears regarding this
but will be noted in the PDF report.

2.12.10.3.2 Generate Stacked Bar Chart

Once the data has been successfully processed and analysed with a result showing either a
‘Pass’ or a ‘Fail’, the user can view a stacked bar chart which gives a visual representation of
the calculations. An example stacked bar chart where a ‘Fail’ result occurred is shown in
figure 2.12.10.3.2.1. Just like with the main graph, the user is able to alter the time and
amplitude scales concurrently by selecting a portion of the stacked bar chart in the same
way as described in section 2.12.2.

Stacked Bar Chart - ] X

View  Export Graph

(%) (6) Max Demand Chart

Feeder Ampacify/Service Rafing = 7400
1)
T Fa 2 80% of Feeder

<

=

=

=

w

7 [ 00 ] T
a4
T T
Phase A Phase B Phase C
B MaxDemand W 25% of Max Demand I seasonal Load
KnownMon-Operatingload [l Planned Load

Figure 2.12.10.3.2.1

(1): This black line represents the rating of the feeder and is equal to the value the user set
in the ‘Feeder Ampacity/Service Rating (Amps)’ field.
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(2): This red line is equal to 80% of the feeder rating. If any one of the bars for the individual
phases selected cross this line, a ‘FAIL’ result will appear which is the case in figure
2.12.10.3.2.1.

(3): These bars for the individual phases represent the ‘Maximum Expected Load’ (defined
and explained in section 2.12.10.2 and 2.12.10.3.1). The bar graph is also broken down by
colour which correspond to the labels on the legend below the graph into the different
components that add to make the ‘Maximum Expected Load’. The numerical value for each
component is also shown inside each colour component though some may not view the
value if it is too small like with the ‘Seasonal Load” and ‘Known Non-Operating Load’ in figure
2.12.10.3.2.1 until zoomed into as seen in figure 2.12.10.3.2.2.

[@] Stacked Bar Chart - m} x

View  Export Graph

Max Demand Chart

E —

Current [A]

200

276.1

Phase A

M MaxDemand B 25% of Max Demand M Seasonal Load
KnownNon-OperatingLoad [ Planned Load

Figure 2.12.10.3.2.2

(4): Here is where it will say on the graph whether the load analysis meets the NEC220.87
requirements, i.e., PASS’ or ‘FAIL".

(5): Clicking the ‘View’ tab will open the drop-down list as shown in figure 2.12.10.3.2.3.

m Export Graph

Add/Edit Title
Figure 2.12.10.3.2.3
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Clicking ‘Add/Edit Title” will bring up a window (figure 2.12.10.3.2.4) that allows the user to
edit the title of the stacked bar chart. The default title is ‘Max Demand Chart’ as shown in
figure 2.12.10.3.2.4.

Citrus — O X

Erter a title:

Max. Demand Chart |

L ok |

Figure 2.12.10.3.2.4

(6): Clicking the ‘Export Graph’ tab will open the drop-down list as shown in figure
2.12.10.3.2.5.

Copy to Clipboard
Print
Export PDF

Figure 2.12.10.3.2.5

‘Copy to Clipboard’: This will save a screenshot of the Stacked Bar Chart in the PC’s
clipboard and can be pasted into another document as necessary.

‘Print’: This will allow the user to print the Stacked Bar Chart.

‘Export PDF’: This will export the stacked bar chart in PDF format. Upon successful export,
Citrus will ask if the user wants to open up the PDF immediately as seen in figure
2.12.10.3.2.6. Click ‘Yes’ to open immediately, otherwise click ‘No’.

0 PDF Exported. Open it now?

Figure 2.12.10.3.2.6

2.12.10.3.3 Generate Time-Series Chart

Once the data has been successfully processed and analysed with a result showing either a
‘Pass’ or a ‘Fail’, the user can view the time series RMS current graph, together with a visual
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representation of the calculations that resulted in the either the ‘Pass’ or ‘Fail’ result. An
example of this graph where a ‘Fail’ result occurred is shown in figure 2.12.10.3.3.1.

Time Series Chart - O X
View  Export Graph

(8) (9) Connected Load Survey Results

Feeder AMpPaciy/SENVICE Rating = 1600
(3)

pass (6) /) 80% of Feeder Ampacity/Service Rating = 1280

||I||||%|

8

8

(7) (5) Maximum Expected Load = 1194

g

(2) 125% of Maximum Demand = 1024

(l) Maximum Demand = 819.2

Current [A]
g 8 8

3

I I i "

(=]

T T T T

2021-04-29 2021-04-30 2021-05-01 2021-05-02

00:00:00 00:00:00 00:00:00 00:00:00
Timestamp

== Phase &4 =W Phase B == Chase C

Figure 2.12.10.3.3.1

(1): This black line represents the ‘Maximum Demand’ of the selected phases. When
multiple phases have been selected for NEC220.87 load analysis, since it is only one line
the maximum demand will be based on the highest (worse case) maximum demand out of
all the three phases. In figure 2.12.10.3.3.1, note how the maximum demand is equal to the
magnitude of the current spike that occurs on Phase C at the beginning of the datafile.

(2): This black line represents 125% of the ‘Maximum Demand’ described in point (1).

(3): This black line represents the rating of the feeder and is equal to the value the user set
in the ‘Feeder Ampacity/Service Rating (Amps)’ field.

(4): This red line is equal to 80% of the feeder rating entered in the ‘Feeder
Ampacity/Service Rating (Amps)’ field.

(5): This black line represents the ‘Maximum Expected Load’ (defined and explained in
section 2.12.10.2 and 2.12.10.3.1).

(6): Here is where it will say on the graph whether the load analysis meets the NEC220.87
requirements. If the ‘Maximum Expected Load’ < ‘80% of Feeder Ampacity/Service Rating’, it
will say ‘PASS’ as seen in figure 2.12.10.3.3.1 otherwise ‘FAIL" will show as seen in figure
2.12.10.3.3.2.

(7): In a ‘PASS’ scenario, a green highlighted bar is seen like in figure 2.12.10.3.3.1 which is
a visual representation showing the difference between the red ‘80% of Feeder
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Ampacity/Service Rating” and black ‘Maximum Expected Load’ line, indicating how much
headroom is available before the load is too high for the feeder being analysed. The
numerical difference is also displayed in the highlighted green bar.

In a ‘FAIL’ scenario, a red highlighted bar is seen like in figure 2.12.10.3.3.2 which is a visual
representation showing the difference between the black ‘Maximum Expected Load’ line and
the red ‘80% of Feeder Ampacity/Service Rating’ line. It indicates how much higher the
available load is, compared to the acceptable level for the feeder (i.e., 80% of feeder rating)
based on the NEC220.87 requirements. The numerical difference is also displayed inside
the highlighted red bar.

Time Series Chart - O *
View  Export Graph

Connected Load Survey Results

1400 : Feeder Ampacily/Service Rating = T400
1200 3 Maximum Expected Load = 1194
1 Fall 80% of Feeder Ampacity/Service Rating = 1120
1000 7 ] i 125% of Maximum Demand = 1024
< gop 3 -
= 1 Maximum Demand = 819.2
(1] -
S 600
400
7 ] N W T M,
1 T T T T
2021-04-29 2021-04-30 2021-05-01 2021-05-02
00:00:00 00:00:00 00:00:00 00:00:00
Timestamp

== Phase A == Phase B == Phase C

Figure 2.12.10.3.3.2

(8): Clicking the ‘View’ tab will open the drop-down list as shown in figure 2.12.10.3.3.3.

m Export Graph

Add/Edit Title
Figure 2.12.10.3.3.3
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Clicking ‘Add/Edit Title” will bring up a window (figure 2.12.10.3.3.4) that allows the user to
edit the title of the stacked bar chart. The default title is ‘Connected Load Survey Results’ as
shown in figure 2.12.10.3.3.4.

Citrus — O >

Enter a title:

Connected Load Survey Results |

Lok |

Figure 2.12.10.3.3.4

(9): Clicking the ‘Export Graph’ tab will open the drop-down list, allowing the user to select
the preferred option.

2.12.10.4 PDF Report

Here the user is able to produce the report in PDF format. The report includes:

e asummary of the values used and calculated,

o whether each phase passed or failed,

e time series graphs and bar chart (same as the ones generated from pressing
‘Generate Stacked Bar Chart’ and ‘Generate Time Series Chart’ respectively,

e warnings e.g., when a different aggregation interval other than 15 minutes was used
for the analysis,

e Citrus software version used for report generation and firmware version of the Miro.

The user can also add extra information into the PDF so that the generated report is more
customised, allowing the user to add in things such as a heading, who prepared the report,
who the report was done for, title etc as can be seen in figure 2.12.10.1. ‘Generate PDF
Report” will be greyed out and not user selectable until the user has processed data by
pressing ‘Process Data’ under the ‘Report” Section.

3 Citrus Lite Application Software

Two versions of Citrus Lite have been developed to operate on Android and iOS platforms.
3.1 Citrus Lite Android software application

3.1.1 Installing the Citrus Lite Android software application

Step 1: Using your Android device click on the following link

http://www.chkpowerquality.com.au/downloads/ which takes you to the 'Downloads’ page of
the CHK Power Quality website
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Step 2: On the 'Downloads’ page click on ‘Citrus Lite Android App” as shown in figure 3.1.1.1.

A file named Citruslitevx.x.apk will appear in the 'Downloads’ folder (in the main directory) as
shown in figure 3.1.1.2 and figure 3.1.1.3. The file version number is 1.2 at the time of writing

this document.

fl exernalsa
] Android
Mirrin Load Logger and Load Remote F—
.| oam
= Mirrin Load Logger Brochure devicefriendlyname txt 1K
= Brochure Load Remote B download
» Mirrin Multi Channel Logger LL400 User Manual B ebook
» Citrus Software [0 LosToR
» Virtual com port drivers [0 navigon
v Microsoft .Net framework 4.5 e
[-_Luﬁw.mmarndroid Apps B sceencapuure
» Citrus Lite Android App W s

o Mirrin Firmware (Wer 0.44)

Figure 3.1.1.1

Figure 3.1.1.2

Step 3: Click on the latest version. The window in figure 3.1.1.4 appears.

Step 4: Press 'OK’. The window in figure 3.1.1.5 appears.

Step 5: Press ’Install’. The window in figure 3.1.1.6 appears. The Citrus Lite Android software
application is now being installed. Upon completion figure 3.1.1.7 appears.

Step 6: Press 'Done’. The active window closes; press 'Open’ to start the application. The

window in figure 3.1.1.8 appears.

Step 7: Go back to the desktop. Citrus Lite is now available and ready to use as shown in

figure 3.1.2.1.
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al @ 4:43PM

L. /Root/download
833KB

W citruslitev1.0.apk
W citruslitevl.2.apk 834 K8

L Mirrin

Replace application

The application you are installing will replace
another application.

All previous user data will be saved.

Processing...

l “ Home l B Select .

Figure 3.1.1.3 Figure 3.1.1.4

- ]
i3]

@ Citrus Lite
@ Citrus Lite

Do you want to install this application?

Allow this application to:

nstal

Figure 3.1.1.5 Figure 3.1.1.6
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Figure 3.1.1.7

On this platform you are able to connect to the MLL which is Bluetooth or WiFi enabled.

3.1.2 Connecting to the MLL using Citrus Lite

Step 1: Download Citrus Lite onto your Android based device. An icon will appear as shown

in figure 3.1.2.1.

# Media scanning completed

Q Google

Citrus Lite

>

oul

Citrus Lite

Optus Zoo Navigation

> [

Phone SocialView YouTube

Browser Applications Email

Figure 3.1.2.1

Step 2: Click on the icon in figure 3.1.2.1 and the status screen in figure 3.1.2.2 appears.

3] = B 5:05PM
Citrus Lite
Press the wake button on the device, then Connect

A:9999.9 Max: 9999.9

t

B: 9999.9 Max: 9999.9

t

C:9999.9 Max: 9999.9

t

D:9999.9 Max: 9999.9

t

T1:9999.9 Max: 9999.9

t

T2: 9999.9 Max: 9999.9

>

>

>

>

>

Figure 3.1.1.8

Play Store

Scrolling up will show an empty graph as shown in figure 3.1.2.3.
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@ Citrus Lite
Press the wake button on the device, then Connect
Soamec e Bluetooth
Download Data Clear Data |
Read Config Write Config '
Send Data ‘ Lock Mirrin N
A: 9999.9 Max: 9999.9
At
B: 9999.9 Max: 9999.9
At
C: 9999.9 Max: 9999.9
At
D: 9999.9 Max: 9999.9
At

T1:9999.9 Max: 9999.9

t

T2:9999.9 Max: 9999.9

>

Figure 3.1.2.2

£ Media scanning
@ Citrus Lite

At

C: 9999.9 Max: 9999.9

At

D: 9999.9 Max: 9999.9

At

T1:9999.9 Max: 9999.9

At

T2:9999.9 Max: 9999.9

At

T Int: 9999.9 Max: 9999.9

At

1 _Waveform
0.7 ‘
0.2 ‘
0.2
0 J
0 0.333 0.667 1
Figure 3.1.2.3

Step 3: Click on 'Connect Wifi" or 'Connect Bluetooth button’ (this depends upon what local
communications is enabled in the MLL) and the screen in figure 3.1.2.4 appears where the
Android device will commence searching for MLL devices.

@ Citrus Lite
Discovering devices.
Connect Wifi :u"m
Download Data Clear Data
Read Config Write Config
[ Send Data Lock Mirrin

A: 9999.9 Max: 9999.9

t

B: 9999.9 Max: 9999.9

t

C: 9999.9 Max: 9999.9

t

D: 9999.9 Max: 9999.9

t

T1:9999.9 Max: 9999.9

T2:9999.9 Max: 9999.9

>

>

>

>

>

Figure 3.1.2.4

@ Citrus Lite
Found 0 devices

Connect Wifi Sonnec
I Download Data I l Clear Data l
| nedconts | | witecont |
—— r—

A: 9999.9 Max: 9999.9

At

B: 9999.9 Max: 9999.9

At

C: 9999.9 Max: 9999.9

At

D: 9999.9 Max: 9999.9

At

T1:9999.9 Max: 9999.9

At

T2:9999.9 Max: 9999.9

Figure 3.1.2.5

If it does not find any, it will report 'Found 0 devices” as shown in figure 3.1.2.5.
If the Android device has found some MLL devices it will display 'Found x devices’, where x is
the total number of active MLL devices, and lists them as shown in figure 3.1.2.6.
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Step 4: Select the desired MLL device from the list shown in figure 3.1.2.6.

1] ul 8:47 AM

@ Citrus Lite

Connecting to MIRRIN-55555555

I

Connect Wifi

load Data Clear Data
Read Config

Send Data Mirrin

]|
i

Choose a device to connect to

>

: 9999.9 Max: 9999.9

=

MIRRIN-55555555

w

1 9999.9 Max: 9999.9

=

(@]

1 9999.9 Max: 9999.9

2

o

1 9999.9 Max: 9999.9

»

t

T1:9999.9 Max: 9999.9

t

T2:9999.9 Max: 9999.9

3

Figure 3.1.2.6 Figure 3.1.2.7

The Android device will then attempt to connect to the MLL as shown in figure 3.1.2.7. If
successful, the status window will appear as shown in figure 3.1.2.8.

Preparing USB storage i) " 2:45 PM
- Citrus Lite Citrus Lite
Got reply Could not connect: java.io.IOException: Service discovery
failed

Connect

Connect Wifi
Bluetooth Connect

Connect Wifi Bluetooth

I

Download Data Clear Data

Download Data

Clear Data

Read Config Write Config Read Config Write Config

Send Data Lock Mirrin Send Data Lock Mirrin

i
i

oot comteria A: 9999.9 Max: 9999.9

At

A: 0.0 Max: 0.0 B: 9999.9 Max: 9999.9

At Thu Jan 01 10:00:00 AEST 1970 At

B: 0.0 Max: 0.0 C: 9999.9 Max: 9999.9
At

At Thu Jan 01 10:00:00 AEST 1970

C: 0.0 Max: 0.0

At Thu Jan 01 10:00:00 AEST 1970

D: 9999.9 Max: 9999.9

T1:9999.9 Max: 9999.9

>

N: 0.0 Max: 0.0 N
At Thu Jan 01 10:00:00 AEST 1970 T9- 0000 O May: 0000 O
T1: - Max: -

Figure 3.1.2.8 Figure 3.1.2.9

Else the screen shown in figure 3.1.2.9 will appear. This can occur if the user takes too long
(more than 60 seconds) to select the MLL device from the list shown in figure 3.1.2.6.
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3.1.3 Status
Connection to the MLL without current sensors connected.
If connected the screen in figure 3.1.2.4 will populate with the most recent values as shown in

figure 3.1.3.1 and updated every 2.5 seconds. Note no measurements for currents.
Accordingly, no waveforms as shown in figure 3.1.3.2.

Citrus Lite @ Citrus Lite
Got reply oo o

At Thu Jan 01 10:00:00 AEST 1970

- C
cannecti C: 0.0 Max: 0.0

At Thu Jan 01 10:00:00 AEST 1970

N: 0.0 Max: 0.0

Download Data Clear Data

Read Config Write Config At Thu Jan 01 10:00:00 AEST 1970
send Data Lock Mirrin T1: - Max: -
At Thu Jan 01 10:00:00 AEST 1970
Serial: 55555555 % n
Firmware Version: 1.00 T2: - Max: -
Time: Tue Sep 15 09:01:02 AEST 2015 At Thu Jan 01 10:00:00 AEST 1970
Boot counter: 16 2
Log status: 0.32% Tint: 23.0 Max: 23.4
SR e At Tue Sep 15 08:39:47 AEST 2015
A: 0.0 Max: 0.0 . " Waveform
At Thu Jan 01 10:00:00 AEST 1970
B: 0.0 Max: 0.0 0.7
At Thu Jan 01 10:00:00 AEST 1970
c
C: 0.0 Max: 0.0 0
At Thu Jan 01 10:00:00 AEST 1970 0.2
>
N: 0.0 Max: 0.0
At Thu Jan 01 10:00:00 AEST 1970 0 | |
T1: - Max: - 0 7.8 15.5 23.2 31
Figure 3.1.3.1 Figure 3.1.3.2

Connection to the MLL with one current sensor connected to channel A.

Channel A will display the rms value as shown in figure 3.1.3.3 and updated every 2.5
seconds. Accordingly, the waveforms will update displaying only channel A as shown in figure
3.1.3.4.
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3] W 3:40 PM

@ Citrus Lite

Got reply

Connect
Bluetooth

Clear Data
Read Config Write Config
Lock Mirrin

Serial: 55555555

Firmware Version: 1.00

Time: Tue Sep 15 15:39:04 AEST 2015
Boot counter: 18

LDE status: 0.06%
A: 94.8 Max: 90.7

At Tue Sep 15 15:39:04 AEST 2015

B: 0.0 Max: 0.0

At Thu Jan 01 10:00:00 AEST 1970

C: 0.0 Max: 0.0

At Thu Jan 01 10:00:00 AEST 1970
N: 0.0 Max: 0.0

At Thu Jan 01 10:00:00 AEST 1970

T1: - Max: -

Figure 3.1.3.3

3.1.3.1 Serial number

@ Citrus Lite

At Thu Jan 01 10:00:00 AEST 1970
C: 0.0 Max: 0.0

At Thu Jan 01 10:00:00 AEST 1970
N: 0.0 Max: 0.0

At Thu Jan 01 10:00:00 AEST 1970
T1: - Max: -

At Thu Jan 01 10:00:00 AEST 1970
T2: - Max: -

At Thu Jan 01 10:00:00 AEST 1970
Tint: 25.9 Max: 26.7
At Tue Sep 15 15:38:47 AEST 2015
141 _ Waveform

72

3

-65

-13. 1 1
0 7.8 15.5 23.2 31

Figure 3.1.3.4

The 'Serial’ as shown in figure 3.1.3.1.1 refers to the serial number of the MLL.

i Connect
Connect Wifi
Bluetooth

Download Data Clear Data

Read Config Write Config

Send Data

()
o
=4
-
m
0
=

Serial: 55555555

Firmware Version: 1.00

Time: Tue Sep 15 09:38:17 AEST 2015
Boot counter: 17

Log status: 0.32%

Figure 3.1.3.1.1

3.1.3.2 Firmware version

Serial: 55555555

The 'Firmware version” as shown in figure 3.1.3.2.1 refers to the version number of the

firmware in the MLL.
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Connect Wifi Connect
Bluetooth
Download Data Clear Data
Read Config Write Config

Send Data

Serial: 55555555

Firmware Version: 1.00

Time: Tue Sep 15 09:38:17 AEST 2015
Boot counter: 17

Log status: 0.32%

Figure 3.1.3.2.1

3.1.3.3 Date and time

Firmware Version: 1.00

The 'Time’” as shown in figure 3.1.3.3.1 is the date and time read back from the MLL’s real

time clock and updated every three seconds.

Citrus Lite

Connect Wifi Connect
Bluetooth

Download Data

Clear Data

Read Config Write Config

Lock Mirrin

()
o
=4
-
m
0
=

Send Data

Serial: 55555555

Firmware Version: 1.00

Time: Tue Sep 15 09:38:17 AEST 2015
Boot counter: 17

Log status: 0.32%

Figure 3.1.3.3.1

3.1.3.4 Boot counter

The 'Boot counter” as shown in figure 3.1.3.4.1 essentially monitors the number of power-up

cycles and is provided for diagnostic purposes only.

Time: Tue Sep 15 09:38:17 AEST 2015
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Connect Wifi Connect
Bluetooth

Download Data Clear Data

Read Config Write Config

Send Data Lock Mirgi

(]
o
=
o
3
=4
=

Serial: 55555555
Firmware Version: 1.00
Time: Tue Sep 15 09:38, ST 2015

Log status: 0.32%

Figure 3.1.3.4.1

3.1.3.5Log status

The 'Status Log’ as shown in figure 3.1.3.5.1 displays the percentage amount of log memory

utilised in the MLL.

-
- Citrus Lite

Boot counter: 17

Connect Wifi Connect
Bluetooth

Clear Data

Write Config

Got reply

Serial: 55555555

Firmware Version: 1.00

Time: Tue Sep 15 09:38:17 A 015
Boot counter: 17

Log status: 0.32%

Figure 3.1.3.5.1

3.1.4 Configuration

Step 1: Click on the 'Read Config” button as shown in figure 3.1.4.1 and the screen in figure

Log status: 0.32%

3.1.4.2 appears showing key configuration parameters.
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K] ull 9:39 AM
@ Citrus Lite
Got reply
Connect Wifi m:‘;l
REa Clear Data
Send Data Lock Mirrin

Serial: 55555555

Firmware Version: 1.00

Time: Tue Sep 15 09:38:17 AEST 2015
Boot counter: 17

Loﬁ status: 0.32%
A: 1.2 Max: 74.7

At Tue Sep 15 09:27:08 AEST 2015

B: 0.0 Max: 0.0

At Thu Jan 01 10:00:00 AEST 1970

C: 0.0 Max: 0.0

At Thu Jan 01 10:00:00 AEST 1970

N: 0.0 Max: 0.0

At Thu Jan 01 10:00:00 AEST 1970

T1: - Max: -

Figure 3.1.4.1

The user is able to alter:
Log Interval via a scroll bar;
Log Temperature,

] l 9:37 AM
@ Citrus Lite
Got reply
S suetoon
I Download Data ‘ I Clear Data ]
I cancel ‘ I Wite Config ]
I send Data ‘ I Lock Mirrin I

tog vervor|, D

! Stop Log When Full

! Log Temperature

Alarm ABC: l _100.1:
Alarm N: - -15000
A\armTemp- -600

Serial: 55555555

Firmware Version: 1.00

Time: Tue Sep 15 09:36:05 AEST 2015
Boot counter: 17

Log status: 0.32%

A 1.2 Max: 747

Figure 3.1.4.2

Alarm settings for current and temperature channels; and
Halt logging when memory is full.

Step 2: Click on the "Write Config’ button as shown in figure 3.1.4.2 to update the MLL with

the new configuration parameters.

Step 3: Click on the 'Cancel” button to take you back to the status window as shown in figure

3.1.4.1.

3.1.5 Clear data

Note that the 'Log status’ reading in figure 3.1.5.1 is currently set to 0.32%.

Step 1: Click on 'Clear Data’ button shown in figure 3.1.5.1. The popup message window

appears as shown in figure 3.1.5.2.
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] all w 9:39AM
Citrus Lite

Got reply
Connect Wifi ;‘":";;‘;I |
Download Data Clear Data I
Read Config Write Config

Send Data Lock Mirrin

i)

Serial: 55555555

Firmware Version: 1.00

Time: Tue Sep 15 09:38:17 AEST 2015
Boot counter: 17 Are you sure you want to clear the data?

Log status: 0.32%

A: 1.2 Max: 74.

At Tue Sep 15 09:27:08 AES

B: 0.0 Max: 0.0

At Thu Jan 01 10:00:00 AEST 1970

C: 0.0 Max: 0.0

At Thu Jan 01 10:00:00 AEST 1970

N: 0.0 Max: 0.0

At Thu Jan 01 10:00:00 AEST 1970

T1: - Max: -
- Log status: 0.32%
Figure 3.1.5.1 Figure 3.1.5.2

Step 2: Click on the "Yes’ button to confirm. The popup message window closes and the 'Log
status’ is reset to zero as shown in figure 3.1.5.3.

@ Citrus Lite
Got reply

Connect |
Connect Wifi Bluetooth

Download Data Clear Data
Read Config Write Config
Send Data Lock Mirrin

Serial: 55555555

Firmware Version: 1.00

Time: Tue Sep 15 09:56:14 AEST 2015
Boot counter: 17

LOE status: 0.00%
A: 1.5 Max: 1.

At Tue Sep 15 09:56:14 AESTRO15

B: 0.0 Max: 0.0

At Thu Jan 01 10:00:00 AEST 1970

C: 0.0 Max: 0.0

At Thu Jan 01 10:00:00 AEST 1970

N: 0.0 Max: 0.0

At Thu Jan 01 10:00:00 AEST 1970

M) og status: 0.00%
Figure 3.1.5.3

il

3.1.6 Download data

Step 1: Click on the 'Download Data’ button as shown in figure 3.1.6.1 and the screen in figure
3.1.6.2 appears showing that logged data is being read and saved to the Android device.
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]

@ Citrus Lite

3]

@ Citrus Lite

ull 9:39 AM ul 9:38 AM

Got reply

Download Data

Read Config

i

Serial: 55555555

Firmware Version: 1.00

Time: Tue Sep 15 09:38:17 AEST 2015
Boot counter: 17

LOE status: 0.32%
A: 1.2 Max: 74.7

At Tue Sep 15 09:27:08 AEST 2015

B: 0.0 Max: 0.0
At Thu Jan 01 10:00:00 AEST 1970

C: 0.0 Max: 0.0

At Thu Jan 01 10:00:00 AEST 1970

N: 0.0 Max: 0.0

At Thu Jan 01 10:00:00 AEST 1970

T1: - Max: -

Figure 3.1.6.1

Reading address 17645056

@ Connect Wifi m‘;
Clear Data l Download Data 1 [ Clear Data ‘
Write Config [ Read Config } [ Write Config J
Lock Mirrin ‘ Send Data } l Lock Mirrin ‘

Serial: 55555555
Firmware Version: 1.00
Time: Tue Sep 15 09:37:40 AEST 2015
Boot counter: 17

Loi status: 0.32%
A: 1.1 Max: 74.7

At Tue Sep 15 09:27:08 AEST 2015

B: 0.0 Max: 0.0
At Thu Jan 01 10:00:00 AEST 1970

C: 0.0 Max: 0.0

At Thu Jan 01 10:00:00 AEST 1970

N: 0.0 Max: 0.0

At Thu Jan 01 10:00:00 AEST 1970

T1: - Max: -

Reading address 17645056

Figure 3.1.6.2

Once completed the screen appears as shown in figure 3.1.6.3 highlighting ‘Download

complete’.

3]

@ Citrus Lite

all 9:38 AM

Download complete

Serial: 55555555
Firmware Version: 1.00
Time: Tue Sep 15 09:37:40 AEST 2015
Boot counter: 17

Loi status: 0.32%
A: 1.1 Max: 74.7

At Tue Sep 15 09:27:08 AEST 2015

B: 0.0 Max: 0.0

At Thu Jan 01 10:00:00 AEST 1970

C: 0.0 Max: 0.0

At Thu Jan 01 10:00:00 AEST 1970

N: 0.0 Max: 0.0

At Thu Jan 01 10:00:00 AEST 1970

T1: - Max: -

- Download complete

Figure 3.1.6.3
3.1.7 Send data

Once data has been downloaded you have the option to email the data file via the ‘Send Data
button.

Step 1: Click on the 'Send Data’ button as shown in figure 3.1.7.1 and the screen in figure
3.1.7.2 appears showing a list of downloaded data files.
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@ Citrus Lite

Got reply

( Connect
Connect Wifi ’ Bluetooth

|  Download Data Clear Data

[ Read Config Write Config
Send Data Lock Mirrin

Serial: 55555555

Firmware Version: 1.00

Time: Tue Sep 15 09:38:17 AEST 2015
Boot counter: 17

Loi status: 0.32%
A: 1.2 Max: 74.7

At Tue Sep 15 09:27:08 AEST 2015

B: 0.0 Max: 0.0

At Thu Jan 01 10:00:00 AEST 1970

C: 0.0 Max: 0.0

At Thu Jan 01 10:00:00 AEST 1970

N: 0.0 Max: 0.0

At Thu Jan 01 10:00:00 AEST 1970

T1: - Max: -

Choose a data file

Mirrin_55555555_2015-09-15_09-38-51.mir

Mirrin_55555555_2015-09-15_09-38-36.mir

Mirrin_14044001_2015-09-11_10-24-43.mir

i

Mirrin_15026001_2015-08-10_13-59-20.mir

Mirrin_15026001_2015-08-10_13-59-18.mir

Mirrin_15026004_2015-07-29_14-06-44.mir

Mirrin_14044001_2015-07-28_08-26-56.mir

Mirrin_14044003_2015-06-19_17-15-54.mir

Mirrin_14045001_2015-06-10_10-52-50.mir

Mirrin_14045001_2015-06-09_14-26-44.mir

Mirrin 14044001 2015-06-01 09-07-58.mir

Figure 3.1.7.1 Figure 3.1.7.2

Step 2: Select any file.

(]

Compose

From jmariswamy@gmail.com

"<a.defr Kp q ly.com.au>" <a.
defrancesco@chkpowerquality.com.au>,
IMIrrIn data fild I
_—_ Mirrin_55555555_2015-09-15_09-38-51.mir @
end file
Compose Mail

0 Bluetooth

~mM Gmail

7
u

7 BAERDAD =

Figure 3.1.7.3 Figure 3.1.7.4

Step 3: The popup message window as shown in figure 3.1.7.3 appears. In this case, select
‘Gmail’. The mail form as shown in figure 3.1.7.4 appears. Fill in the required fields and press
the send icon.

Step 4: The popup message window in figure 3.1.7.5 appears. Click the ‘OK’ button. The malil
with the attached data file should appear at the recipient's mailbox as shown in figure 3.1.7.6.
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Mirrin data file

Johnson Mariswamy <jmariswamy@gmail.com>
Tue 15092015 202 P
<, defrancesco Bekpomeraualty, com, >
i Message [6]Marin S5855555_2015.09.15.09.38. 1. mi (53 18]

A send message?

Send this message without text in the body?

Click on 8 photo 1o see social network updates and email messages from this perion.

Figure 3.1.7.5 Figure 3.1.7.6
3.1.8 Lock / Unlock

Step 1: Click the 'Lock Mirrin’ button on the status screen as shown in figure 3.1.8.1. The
popup window asking to enter a PIN appears as shown in figure 3.1.8.2.

Step 2: In figure 3.1.8.2 click in the available cell next to the cursor. A number keyboard
appears as shown in figure 3.1.8.3.

1] [ 9:58 AM o - @l m 9:37AM

@ Citrus Lite

Got reply

Connect |
Connect Wifi Bluetooth

Download Data Clear Data

Read Config Write Config

Lock Mirrin

Data

i
i

Serial: 55555555
Firmware Version: 1.00
Time: Tue Sep 15 09:57:04 AEST 2015 Enter a PIN (up to 8 digits)
Boot counter: 17

ST _

A: 1.3 Max: 1.1

At Tue Sep 15 09:56:46 AEST 2015

B: 0.0 Max: 0.0

At Thu Jan 01 10:00:00 AEST 1970

C: 0.0 Max: 0.0

At Thu Jan 01 10:00:00 AEST 1970

N: 0.0 Max: 0.0

At Thu Jan 01 10:00:00 AEST 1970

T1: - Max: -

Figure 3.1.8.1 Figure 3.1.8.2
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" 9:57 AM i3] ] 9:57 AM

Citrus Lite

Got reply

‘ Connect Wifi ;3:‘::3'
Download Data Clear Data

Enter a PIN (up to 8 digits)

Read Config Write Config

_ l send Data ‘ | Unlock Mirrin
Firmware Version: 1.00
Time: Tue Sep 15 09:56:42 AEST 2015
Boot counter: 17
LOE status: 0.00%
A: 0.5 Max: 1.1

At Tue Sep 15 09:56:42 AEST 2015
1]2]3]4]s5)6]7]s]o]o] B: 0.0 Max: 0.0

At Thu Jan 01 10:00:00 AEST 1970
EEEEREREAED C: 0.0 Max: 0.0
At Thu Jan 01 10:00:00 AEST 1970
e "'I"l a N: 0.0 Max: 0.0
At Thu Jan 01 10:00:00 AEST 1970

T1: - Max: -

Figure 3.1.8.3 Figure 3.1.8.4
Step 3: Enter the required PIN and click the 'Ok’ button. The popup window closes. As shown
in figure 3.1.8.4 some functions of the status screen are now unavailable and the 'Lock Mirrin’
button now changes to the "Unlock Mirrin® button.
Step 4: To unlock the Mirin, click the "Unlock Mirrin” button on the status screen as shown in
figure 3.1.8.4. The popup window asking to enter a PIN appears as shown in figure 3.1.8.2.
Again enter the PIN and click the 'Ok’ button. The status screen as shown in figure 3.1.8.1 will
appear.
3.2 Citrus Lite iOS software application
3.2.1 Installing the Citrus Lite iOS software application

Step 1: Using your iOS device locate the 'App Store’ icon a shown in figure 3.2.1.1 and click
on it.

Step 2: Click on the 'Search’ icon as shown in figure 3.2.1.2. Figure 3.2.1.3 appears.

Q

Search

App Store

Figure 3.2.1.1 Figure 3.2.1.2

Step 3: Type in 'Citrus Lite’ and click on the ‘Search’ button (with the blue background) as
shown in figure 3.2.1.3.
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Step 4: You should then be able to scroll and locate the ‘Citrus Lite’ application as shown in
figure 3.2.1.4.

Step 5: Click on the cloud icon shown in figure 3.2.1.4. The cloud now changes to a ‘working’
icon as shown in figure 3.2.1.5. Once completed it again changes to ‘Open’ as shown in figure
3.2.1.6.

Step 6: Click on ‘Open’ to start the application as shown in figure 3.2.1.7.

Step 7: Close the application and on the desktop you should now have the ‘Citrus Lite’ icon
as shown in figure 3.2.1.8.

#0000 Telstra & 9:48 am % 96% I 4

. Citrus Lite <]
Citrus-Lite

CHK Power Quality Pty Ltd \L

Carmer ¥ 500 AM -
Press wake button on Mirrin & press Connect

QWERTYUIOFP

Figure 3.2.1.3 Figure 3.2.1.4

Citrus-Lite Q Citrus-Lite -
OPEN
CHK Power Quality Pty Ltd CHK Power Quality... -

Carmier ¥ 509 AM - Carrier ® 509 AM -
Press wake button on Mirrin & press Connect Press wake button on Mirrin & press Connect
Ccmawe e
e [
Serial: Seral:
Firmware Version: Fimware Version:
Tume: Time:
Boot Counter: Boot Counter:
as‘mw Status.
A: 0.0 Max: 0.0 A: 0.0 Max: 0.0
A A
B: 0.0 Max: 0.0 B: 0.0 Max: 0.0
- -
C: 0.0 Max: 0.0 C: 0.0 Max: 0.0
2 g
N: 0.0 Max: 0.0 N: 0.0 Max: 0.0
A A
T1: - Max: T1: - Max
; L T2
T int: 0.0 Max: 0.0 T int: 0.0 Max: 0.0
1 5
Waveform Waveform
on B 81 B~ ci A 81 B N
Figure 3.2.1.5 Figure 3.2.1.6
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eec00 Telstra & 10:01 am 1 99% (W #
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Time:
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B: 0.0 Max: 0.0
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Citruge

Tint: 0.0 Max: 0.0
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Waveform
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Figure 3.2.1.7 Figure 3.2.1.8
3.2.2 Configuring the iOS device
Step 1: Download 'Citrus Lite’ onto your iOS based device.

Step 2: Click on the 'Settings icon” as shown in figure 3.2.2.1, locate the “Wi-Fi’ icon as shown
in figure 3.2.2.2 and click it.

Step 3: Press the button on the MLL to wake up its Wi-Fi communications module. You should
see the MLL with its associated serial number appear in the ‘choose a network’ list as shown
in figure 3.2.2.3.

Step 4: Click on the MLL device. The MLL should now appear above the list and ticked as
shown in figure 3.2.2.4.

- -~ Aeroplane Mode \
D)= @ -
= Wi-Fi MBCHK

Bluetooth on

Settings Safarl Mail Phone

Figure 3.2.2.1 Figure 3.2.2.2
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Wi-Fi L Wi-Fi (/
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CHOOSE A NETWORK... CHOOSE A NETWORK...

beomseok a= (D beomseok a= (0

kVan a= (D kVan a= (D

MIRRIN-14045003 a7 @ MBCHK as @

Figure 3.2.2.3 Figure 3.2.2.4

Step 5: Close "Settings’” and go to the desktop and click on the ‘Citrus Lite” icon shown in figure
3.2.1.8.

Step 6: Click on the 'Connect WiFi" button. Upon a successful connection all other buttons
become active and status information read back from the MLL, as shown in figures 3.2.2.5

and 3.2.2.6.
AL V0.0 IVIZX: | /. ~
seccoTelstra T 10:32 am § 100% ¢ LB R ¥:100% D+
Sending command 9. B: 0.0 Max: 0.0
B AL nn
C: 0.0 Max: 0.0
* Downioad Data | SendDma AL Thu Jan 01 10:0000 1970
At Thu Jan 01 10:00:00 1970
Serial: 14045003 T1: - Max: -
Firmware Version: 99.01 At
Time: Fri Sep 18 10:33:02 2015 Ly ol
Boot Counter: 110 1‘2 Max:

Log Status: 0.2%

Battery voltage:3.12V

A: 98.2 Max: 21.4

At Fri Sep 18 10:33:00 2015
B: 0.0 Max: 0.0

TInt: 25.1 Max: 25.1
At Fri Sep 18 09:45:02 2015

Waveform

ci Al IS0 =

At Thu Jan 01 10:00:00 1970
C: 0.0 Max: 0.0

At Thu Jan 01 10:00:00 1970
N: 0.0 Max: 0.0

At Thu Jan 01 10:00:00 1970
T1: - Max: -

Tint: 25.1 Max: 25.1
At Fri Sep 18 09:45:02 2015

Waveform

ci AL (8 Bl N

Figure 3.2.2.3a Figure 3.2.2.3b

4 Operation

4.1 Field installation procedure

The MLL should be installed in accordance with appropriate Live Installation instructions and
procedures.
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Step 1: Please install the MLL according to section 4.1.1 or section 4.1.2. Mount the MLL on
a pole pin when used on overhead mains and on a hook in kiosks or sub-stations. In both
cases secure the MLL with a lanyard.

Step 2: You can connect any current sensor to any of the four input channels at any time. The
MLL will automatically detect the type of current sensor to produce the correct current reading.

Step 3: Activate the LCD and Bluetooth or WiFi by pressing down on the 'Press’ button until
the display is shown. This takes approximately one second. Check that the heartbeat LED is
flashing blue. Also check that the instantaneous current readings on the display correspond
to expected readings.

4.1.1 Flanged enclosure

Where the MLL is supplied with a flanged enclosure, holes exist at the top and bottom of the
flange as shown in figure 4.1.1.1 for pole pin or hook mounting.

Figure 4.1.1.1
4.1.2 Backplane

Step 1. Where the MLL is supplied without a flanged enclosure. Turn the MLL shown in figure
4.1.2.1 upside down as shown in figure 4.1.2.2.

/:!_ : ’l',i."\
= \.
e .

rORY

Figure 4.1.2.1 Figure 4.1.2.2
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Ensure the four holes contain brass inserts as shown in figure 4.1.2.2.

Step 2: Screw the provided backplane with four stainless steel M5 x 16mm pan screws as
shown in figure 4.1.2.3 and turn the MLL over as shown in figure 4.1.2.4.

Figure 4.1.2.3 Figure 4.1.2.4
4.2 Battery replacement

The batteries are accessed by unscrewing the four stainless steel screws on the top of the
unit shown in figure 4.1.2.1 and removing the lid. The battery holder is fitted on to the bottom
PCB.

After replacing the batteries please check that the gasket is in good condition and seated
correctly in the groove of the lid before re-fitting the lid.
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5 Service and Support

5.1 Calibration

The MLL is factory calibrated. Calibration of the MLL is recommended every thirty six (36)
months.

5.2 Equipment maintenance

Enclosure of the MLL should be inspected for mechanical damage leading to cracking in the
case. The integrity of the lid seal should also be inspected.

5.3 Cleaning and decontamination

The case of the MLL can be cleaned with a cloth moistened with Isopropyl Alcohol. There are
no decontamination issues.

5.4 Technical support

We provide complementary technical support. Please contact our Technical Services
Manager at:

sales@chkpowerquality.com.au
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6 Specifications
PARAMETER

MIRRIN MULTI-CHANNEL LOAD LOGGER

Input Channels
Current Inputs (AC RMS)
Temperature Inputs (optional)

Communications
Serial Data (standard)
Wireless (optional)

Sampling

A to D Conversion

Sampling Rate
Instantaneous measurement

Maximum measurement

Logging

Logged Data Memory
Logging Interval
Measurements

Accuracy
System Accuracy

Outputs

Visual Tools
Data File
Visual Indicator

General
Display (optional)
Current Sensors

Battery Supply

External Supply
Battery Life

Environment

Use

Altitude

Operating Temperature
Relative Humidity
Degree of Protection
Safety Category

Electromagnetic Compatibility

Emissions
Immunity

Physical

Dimensions (Hx W x L)
Weight

Case Material and Colour

MIRRIN Multi Channel Load Logger User Manual, v1.1, 23 June 2023 (Release).

4 channels - Phases A, B, C and Neutral
2 x PT100 RTD

TTL serial; Baud Rate: 230400
Bluetooth or WiFi enabled

12 bits

1600Hz (1600 samples per second)

RMS aggregation of four cycles 250ms apart and updated
every second

Based on the instantaneous measurements using a 60-
second exponential time constant.

256KB; expandable to 8GB (SD card)

Programmable from 1 second

Current (RMS), Max. Current (RMS), Current Unbalance (not
yet implemented), Temperature (not yet implemented)
+0.5% (excludes current sensor)

+1% (clamp-on current sensor)

Graphical Interface
Mirrin format binary with CSV export
2 x Status LED

LCD: Time-stamped current and max. current

Flexible current sensors or clamp-on current probes -
Automatic detection

Two non-rechargeable ‘AA” cells. Energizer® Ultimate Lithium
AA batteries recommended.

5V dc adaptor.

Four months typical. Extended to twelve months in Power
Saving Mode

Indoor and outdoor

Up to 2000m.

-20°C to 70°C

80% for temperatures up to 70°C

IP65

IEC 61010-1,CAT IV 600V defined by CT

AS/NZS CISPR 22: 2002 Class A
EN61000-4-3:1995, including Amdt 1:1998

55 x 90 x 145 mm
400g (battery included)
Polycarbonate, moulded in light grey
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