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NOQ_NQ-9021
Z-Wave Data Logger for E-Meters
Firmware Version : 2.55

Quick Start
S This device is a Z-Wave Sensor. Inclusion and Exclusion are confirmed by triple clicking the Z-Wave button on the device. The
wakeup is confirmed by single clicking the the Z-Wave button on the device.

Please refer to the chapters below for detailed information about all aspects of the products usage.

What is Z-Wave?
This device is equipped with wireless communication complying to the Z-Wave standard. Z-Wave is the international standard
for wireless communication in smart homes and buildings. It is using the frequency of 868.42 MHz to realize a very stable
and secure communication. Each message is reconfirmed (two-way communication) and every mains powered node can act as
a repeater for other nodes (meshed network) in case the receiver is not in direct wireless range of the transmitter.

Z-Wave differentiates between Controllers and Slaves. Slaves are either sensors (S) transmitting metered or measured data or
actuators (A) capable to execute an action. Controllers are either static mains powered controllers (C) also referred to as
gateways or mobile battery operated remote controls (R). This results in a number of possible communication patterns within a Z-
Wave network that are partly or completely supported by a specific device.

Controllers control actuators1.
Actuators report change of status back to controller2.
Sensors report change of status of measured values to controller3.
Sensors directly control actuators4.
Actuators control other actuators5.
Remote controls send signals to static controllers to trigger scenes or other actions6.
Remote controls control other actuators.7.

There are two different role a controller can have. There is always one single primary controller that is managing the network and
including/excluding devices. The controller may have other functions - like control buttons - as well. All other controllers don't
manage the network itself but can control other devices. They are called secondary controllers. The image also shows that its not
possible to operate a sensor just from a remote control. Sensors only communicate with static controllers.
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Product description
The Z-Wave Smart Meter Sensor is a compact sensor designed to read meter values from traditional electromechanical and
electronic meters with optical port. The sensor is easy to install and ideal for precise meter reading down to 0,1kwh. Its compact
size and external wireless transmitter makes it easy to install in any distribution board. The device is battery powered (will last
about 1 year) and reports the meter value once in 15 minutes. If there won't be a Z-Wave network, the device will store values up
to 3 month. This ensures, that the system can even be used in a minimal configuration with a simple Z-Wave USB Stick (Not part of
delivery!) connected to a PC.

The scope of delivery is:

The Z-Wave sensor device●

batteries●

contact sensor for the meter●

preconfigured tapes to attach the contact sensor to the meter●

a screw driver to mount the sensor to the wall - if needed●

a tool to position the contact sensor on mechanical meters●

a free windows software tool to analyse the meter data●

Batteries
The unit is operated by batteries. Use only batteries of correct type. Never mix old and new batteries in the same device. Used
batteries contain hazardous substances and should not be disposed of with household waste!

Battery Type:  2 * AA

Installation Guidelines
Before installing it may help to clean the meter, to ensure that NorthQ Power Reader will be able to read the consumption
properly.

It's important to choose the correct information regarding: Meter Type and Conversion Factor. You'll typically find the information
on the front of the meter.

There are two types of meters: mechanical and electronic. The NorthQ Power Reader works with almost all power meters on the
market - both new and old.

Mechanical Meters

On a mechanical meter, the electricity consumption is read by using a rotating disc seen at the front of the meter. The disc rotates
a certain number of times per kWh - This is called the rotation factor, and the number of rotations per kWh varies according to the
model and brand, but it's always displayed on the meter itself.

Electronic Meters

On an electronic meter, the electricity consumption is read by using an LED that blinks a certain number of times per 1 kWh - This
is called the impulse factor. The number of flashes per kWh also varies according to the model and brand - but is displayed on the
meter itself. Some electronic meters will blink with infrared light, which isn't visible to the human eye - but these, can also be read
by NorthQ Power Reader.

To take full advantage of the features in NorthQ Power Reader, you should also have an annual or interim statement from your
utility at hand. On your annual statement from the utility you are able to estimate how much 1 kWh costs. Some utilities also
inform how much Co2 is produced per 1 kWh.
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Enter all this information in the software interface.●

For the physical installation start by taking the sensor cable, and plug it into the wireless transmitter. Please note, that the plug is●

only fully inserted when a little click is heard. - It's important that the sensor cable is fully depressed, because otherwise, the
reading will be inaccurate.
Place the bracket on the back of the transmitter, and attach it with the 3 small screws using the enclosed screwdriver. This●

ensures that the sensor cable is properly connected. Finally, insert the two enclosed batteries in the bottom of the wireless
transmitter. The LED on the wireless transmitter will blink, indicating that the batteries are correctly inserted.
Press "Next" when you've finished assembling the wireless transmitter, and you're ready to proceed with establishing a wireless●

connection, between the transmitter and your computer.
Creating the wireless connection: Insert the USB receiver into an available USB port on your computer. The wireless●

transmitter can store up to 60 days of measurable data, but remember, it can only transfer data to NorthQ Power Reader, when
the USB receiver is inserted. Wait for the USB receiver to be recognized by the computer. - It may take several minutes. Establish
the wireless connection by pressing the sensor button on the bottom of the transmitter 3 times. The LED will flash 3 times in
response. The message "Transmitter found" will appear on your computer screen.
Checking the wireless range: Before you install the transmitter at your meter, you should check whether the transmitter is●

within wireless range of the USB receiver. Press the sensor button 4 times when you're standing by the electricity meter where
you intend to place the wireless transmitter. - The transmitter will blink 4 times in response, to indicate that the wireless range is
now being examined. The USB receiver will now try to make contact with the wireless transmitter, every second, for the next 10
seconds. If the wireless transmitter is within range, you'll see the LED light up. - The longer the LED shines, the better the
wireless signal. if the LED shines constantly for 10 seconds, it means that there's a good connection. If the LED flashes during the
test, it means, that there is contact between the transmitter and the receiver, but that you'll experience problems with the
connection. If this happens, you should consider placing the transmitter and the receiver closer together. A long cable between
the sensor head and the transmitter enables you to position the transmitter wherever the connection is best. If the LED doesn't
light up at all, it means that the transmitter is outside the of range of the receiver, and you'll need to move the transmitter and
the receiver closer together. Press "Next", to continue, to instructions, about how to place the sensor head onto your power
meter.
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Installation on mechanical meters:

1. Start by removing the template from the white background, by gently pulling slip 1 on the lefthand corner of the template and
place it correctly on the meter. The horizontal line is flush with the rotation disc, and where the left-handside vertical line, is
aligned with the markings on the middle of the meter. When the template is in place, you should carefully pull slip 2 in order to
remove the middle section of the template. The sensor head should now be placed in the middle of the template, so that the two
vertical lines on the template, line up with the same lines that are etched into the surface of the sensor head. Remove the two
pieces of red plastic that cover the adhesive pads on the front of the sensor head, and then attach the sensor head onto the
meter.

2. Meter Adjustment: As NorthQ Power Reader must be able to work on a wide variety of mechanical meters, a simple automatic
meter adjustment is neccessary. This is simply done, by pressing the sensor button five times. The LED on the transmitter will then
begin to blink rapidly. You'll see that the LED will begin to blink more slowly as the adjustment is completed. Once the adjustment
has been completed, you'll see, that the LED on the wireless transmitter only flashes, when the cursor on the rotating disc passes
the sensor-head. If you experience problems with the meter adjustment, try placing the sensor head closer to the rotation disc, or
in case of scratches on the front of the meter place the sensor on the side.

Installation on electronic meters:

Start, by removing the template from the white background, by gently pulling slip 1 on the lefthand corner of the template. The
template should be placed above the LED on the power meter, where the horizontal line and the right-hand-side vertical line cross.
When the template is in place, you should carefully pull slip 2 in order to remove the middle section of the template. You can now
position the sensor head on the meter. The sensor head should be placed in the middle of the template, so that the two vertical
lines on the template, line up with the same lines that are etched into the surface of the sensor head. Remove the two pieces of
red plastic that cover the adhesive pads on the front of the sensor head, and then attach the sensor head onto the meter.

Note: It is important, that you are very careful about placing the template correctly, as NorthQ Power Reader won't be able to
read your electricity consumption if the template isn't properly positioned!

Enter the meter's total consumption into your NorthQ Power Reader. Finally, click "Setup complete" to complete installation.

You'll only have to wait approx 30 minutes before your NorthQ Power Reader will have gathered enough data to begin displaying
tables and graphs regarding your electricity consumption. However, you can immediately read your current-wattage-consumption,
in the bottom of the widget, as long as your NorthQ Power Reader is in "Real-time" mode.
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Behavior within the Z-Wave network
I On factory default the device does not belong to any Z-Wave network. The device needs to join an existing wireless network to
communicate with the devices of this network. This process is called Inclusion. Devices can also leave a network. This process is
called Exclusion. Both processes are initiated by the primary controller of the Z-Wave network. This controller will be turned into
exclusion respective inclusion mode. Please refer to your primary controllers manual on how to turn your controller into inclusion
or exclusion mode. Only if the primary controller is in inclusion or exclusion mode, this device can join or leave the network.
Leaving the network - i.e. being excluded - sets the device back to factory default.

If the device already belongs to a network, follow the exclusion process before including it in your network. Otherwise inclusion of
this device will fail. If the controller being included was a primary controller, it has to be reset first.

Make sure that your Z-Wave Controller is in the Inclusion-/Exclusion-Mode. Tripple click the Z-Wave button to confirm the process.

Operating the device
Normal mode:

To extend the lifetime of the batteries, the consumption data from the meter is only transferred to your computer every 15
minutes. This means, that it may take up to 15 minutes until new consumption data is received, after inserting the USB receiver
into your computer.

Real time mode:

You can switch the NorthQ Power Reader into Real-time mode by pressing the sensor button once. When NorthQ Power Reader is
in real-time mode, consumption data will be transferred from the wireless transmitter to the USB receiver every 5 seconds. This
feature is useful if you want to examine your current wattage-consumption, or if you simply don't want to wait for the collected
consumption data to be automatically transferred to your NorthQ Power Reader. NorthQ Power Reader stays in real-time mode for
10 minutes at a time, before reverting to the normal, "power-saving" mode.

When in real-time mode, you'll see that the LED on the wireless transmitter flashes every time the black marker on the rotating
disc, passes the sensor head, or when the LED on your electronic meter flashes.

The more often you use the real-time mode, the more often you'll have to change batteries, as the function uses more power than
normal-mode operation. Battery life-expectancy is about 1½ years for electronic meters, and about a year for mechanical meters.

If you don't wish to use the real-time mode for a full 10 minute period, press the sensor button twice, and NorthQ Power Reader
will immediately return to normal mode.

Wakeup Intervals - how to communicate with the device?
W This device is battery operated and turned into deep sleep state most of the time to save battery life time. Communication with
the device is limited. In order to communicate with the device, a static controller C is needed in the network. This controller will
maintain a mailbox for the battery operated devices and store commands that can not be received during deep sleep state.
Without such a controller, communication may become impossible and/or the battery life time is significantly decreased.

This device will wakeup regularly and announce the wakeup state by sending out a so called Wakeup Notification. The controller
can then empty the mailbox. Therefore, the device needs to be configured with the desired wakeup interval and the node ID of the
controller. If the device was included by a static controller this controller will usually perform all necessary configurations. The
wakeup interval is a tradeoff between maximal battery life time and the desired responses of the device.

A single click on the Z-Wave button will wake up the device.

It is possible to set the node ID to 255 to send wakeup notifications as broadcast. In this mode device takes more time to go to
sleep and drains battery faster, but can notify all it's direct neighbors about a wakeup.

Node Information Frame
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NIF The Node Information Frame is the business card of a Z-Wave device. It contains information about the device type and the
technical capabilities. The inclusion and exclusion of the device is confirmed by sending out a Node Information Frame. Beside this
it may be needed for certain network operations to send out a Node Information Frame.

Tripple click on the Z-Wave button will send a Node Information Frame.

Configuration Parameters
Z-Wave products are supposed to work out of the box after inclusion, however certain configuration can adapt the function better
to user needs or unlock further enhanced features.

IMPORTANT: Controllers may only allow configuring signed values. In order to set values in the range 128 … 255 the value sent in
the application shall be the desired value minus 256. For example: to set a parameter to 200  it may be needed to set a value of
200 minus 256 = minus 56. In case of a two byte value the same logic applies: Values greater than 32768 may needed to be given
as negative values too.

Pulse Factor (Parameter Number 1, Parameter Size 2) How many pulses are counted per 10 kWh

Value Description

0 — 65535 Pulses (Default 1024)

Sensor Type (Parameter Number 2, Parameter Size 1) Defines the type of sensor

Value Description

1 Pulse Meter

2 Rotating Wheel (Default)

IR listening period (Parameter Number 3, Parameter Size 1) Additional time for measuring feedback (only for
wheel meters)

Value Description

0 — 255 . (Default 0)

IR pulse width (Parameter Number 4, Parameter Size 1) Infrared output power feedback target (increase IR
power until we reach this level in average feedback)

Value Description

0 — 255 . (Default 0)

Poll frequency (Parameter Number 5, Parameter Size 1) How many times to wakeup per second

Value Description

0 — 50 times (Default 20)

Pulse Threshold Low (Parameter Number 6, Parameter Size 1) Low detection threshold for wheel meters

Value Description

0 — 143 . (Default 0)
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Pulse Threshold High (Parameter Number 7, Parameter Size 1) High detection threshold for wheel meters

Value Description

0 — 143 . (Default 5)

Wakeup Interval (Parameter Number 8, Parameter Size 2) like WAKEUP command class

Value Description

0 — 65535 s (Default 0)

Pulse Count (Parameter Number 9, Parameter Size 4) By setting this value the meter received a defined start
value.

Value Description

0 — 4.294967295e+09 Pulses (Default 0)

Keep Alive Period (Parameter Number 10, Parameter Size 2) How many seconds of inactivity to be awake
before going back to sleep

Value Description

0 — 65535 s (Default 3)

Realtime Mode (Parameter Number 11, Parameter Size 2) How many seconds before going out of realtime /
always on mode. Can be set to start realtime mode. Will be set by pressing button on device once. (twice clears realtime mode)

Value Description

0 — 65535 s (Default 0)

Debug (Parameter Number 13, Parameter Size 1) Debug Mode

Value Description

0 Off

1 LED blinks at pulse counting (Default)

Command Classes
Supported Command Classes

Basic (version 1)●

Battery (version 1)●

Wake Up (version 1)●

Version (version 1)●

Time Parameters (version 1)●

Manufacturer Specific (version 1)●

Configuration (version 2)●

Manufacturer Proprietary (version 1)●

Meter (version 2)●

Firmware Update Meta Data (version 2)●
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Meter Table Monitor (version 1)●

CRC-16 Encapsulation (version 1)●

Controlled Command Classes

CRC-16 Encapsulation (version 1)●

Technical Data

Battery Type 2 * AA

Explorer Frame Support No

SDK 5.02 pl3

Device Type Slave with routing capabilities

Generic Device Class Meter

Specific Device Class Simple Meter

Routing No

FLiRS No

Firmware Version 2.55

Explanation of Z-Wave specific terms
Controller — is a Z-Wave device with capabilities to manage the network. Controllers are typically Gateways, Remote Controls●

or battery operated wall controllers.
Slave — is a Z-Wave device without capabilities to manage the network. Slaves can be sensors, actuators and even remote●

controls.
Primary Controller — is the central organizer of the network. It must be a controller. There can be only one primary controller●

in a Z-Wave network.
Inclusion — is the process of bringing new Z-Wave devices into a network.●

Exclusion — is the process of removing Z-Wave devices from the network.●

Association — is a control relationship between a controlling device and a controlled device.●

Wakeup Notification — is a special wireless message issued by a Z-Wave device to announces that is able to communicate.●

Node Information Frame — is a special wireless message issued by a Z-Wave device to announce its capabilities and●

functions.

Disposal Guidelines
The product contains batteries. Please remove the batteries when the device is not used.

Do not dispose of electrical appliances as unsorted municipal waste, use separate collection facilities. Contact your local
government for information regarding the collection systems available. If electrical appliances are disposed of in landfills or
dumps, hazardous substances can leak into the groundwater and get into the food chain, damaging your health and well-being.


