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Welcome to Smappee

f# smappee

Welcome to the world of Smappee.

You will soon notice that Smappee offers nothing
but benefits. Immediately after its installation,
Smappee will give you clear insight into your energy
consumption. This will allow you to achieve savings
straight away, without any concessions to comfort.
And that's not all: you can now leave the house
without any worries. After all, you can simply use
the app to check whether or not you have turned off
all your appliances.

Smappee will soon become part of your life. You
will automatically become more conscious of how
you use energy, which will contribute to a better
environment for us all. Not only for us, but also for
the following generations. And that might just be
the biggest benefit of all.

P G

Stefan Grosjean, C.E.O. Smappee
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Installing Smappee Plus requires working with dangerous voltages inside electrical
panels and must therefore only be done by a qualified professional. Follow the
guidelines below for a safe, code compliant installation:

1. Perform installation in accordance with the applicable National Electric Code
(NEC) and other local requirements per the Authority Having Jurisdiction (AHJ)
where the system is being installed.

2. Wear appropriate and required personal protective equipment (PPE), and take
all necessary precautions to avoid injury.

3. Work safely by disconnecting power upstream from the installation.

4. Install Smappee Plus only in approved breaker panels or enclosures.

5. Mount Smappee Plus inside ajunction box when mounted externally in an
outdoor location for protection against moisture, direct sunlight or physical
damage of conductors.

6. Ensure junction box is grounded if metallic, adequately supported with
minimum working clearances, has proper NE MA rating if mounted outdoors,
does not exceed fill rating and utilizes proper raceway and fittings.

7. Use properly rated conductors (minimum 250V) for the application and ensure
they are protected and secured using code compliant methods.

8. Do not open the equipment or attempt to repair or service any part of the
Smappee Plus monitor.

9. Do not use the Smappee Plus monitor, current transformers (CTs) or cables if
damaged.

10. Do not expose Smappee Plus to excessive heat or cold (storage temperature:-
20 Cto70C /-4 Fto 158F), flame, or immerse in water or other liquids.

11. The wires used for the voltage connection must have an insulation suitable for
the connected voltages, with sections from 0.75 and 2.5mmz2. The tightening
torgue must be between 0.5 and 0.6Nm.
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Please observe the following safety precautions in order to avoid potential electrical
shock, fire or personal injury:

= =4 =4 4 -4 -4 4 -4 -4 -4 4 = =4 =4 4 -4 -4 4

=

Do not use this Product for any purpose other than for which it was intended.
Do not open the equipment or touch any of its electronic circuitry.

Do not attempt to repair or service any part of the Smappee Plus.

Only use the cables which were delivered with the Product.

Do not use the Product if damaged.

Do not use damaged current transformer or cables.

Do nat immerse the Product in water, or any other liquids.

Do not expose theProduct to heat, flame or extreme cold.

9 Product Article Number: monitor -e2

Dimensions: 180x130x35mm (7x5.1x1.38 in)
Weight: 3009 (10.6 0z)
Operating temperature: -10- +50°C (14- 122°F)
Storage temperature: -20- +70°C (-4 - 158 °F)
Relative humidity: 80% at 0- +50°C (32- 104 °F)
Operating altitude: 0 — 2.000 m (0 - 6561 ft)
EMC: EN 55022 (Class B)
Safety: conforms to UL/IEC/EN 610101 Ed3 2010, CAT II
Power supply: 100 — 240 \frms / 50..60 Hz
Inputs: Ph1,Ph2,Ph3,N
Voltage measurement inputs : Phl,Ph2,Ph3,N
0 Topologyand max. ranges:

A Single phase; 240 Vrms

A Split phase: 240/480 Vrms

A 3 phase 3wire : 277 Vrms

A 3 phase4 wire : 277/480Vrms

0 Frequency: 45..65 Hz

Power consumption: Max. 5W
IP rating (IEC 60529) : IP X0
Impact rating (IEC 62262) : IK 06 (Impact energy level : 1J)

The table below explains the symbols related to safety.

| D Class Il equipment, does not require a safety connection to

electrical grounding.
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Q Device has been tested according to IEC 62262 and complies to
IK 06 impact class 6. (Impact energy : 1 Joule).

1 The device's housing has IKé6 impact immunity level. Therefore, attention needs to
be paid during installation not to damage the housing.

1 When there is visible damage to the device’s housing, it is recommended to have the
device replaced in order to prevent any hazardous situation to occur.

1 Clean only the outside with a dry, clean cloth.
1 Do not use abrasive agents or solvents.

You can find FAQs, installation videos and full installation manuals on our support
webpage: www.smappee.com/be_en/support.

For other support questions, please send an e mail at support@smappee.com.
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Smappee

Main Feed CT's

Voltage
L1,L2

measurement
& Power
Supply wiring \

Ethernet,
Wifi or 4G

A\

Dongle Submetering CT's

Example of a complet8mappee Plumstallationona US Split phag@40V) installation with
solar anda wiring harness used for voltage measurement and power suBgigrnet used for
internet connection.

Smappee Plusinstallation and Product Manual - US Version Page 11 of 82
Version 2.0.0 18-07-2018, rev 18



f# smappee

Smappee Plus components

What comes in the box

L

L

e
\
Smappee Plus monitor External WiFi module Voltage Terminal
(The brain!) (connects Smappee to (power supply, measures

internet and app) voltage of powelphases)

Smappee License Key  Current Transformer 50A6&) Current transformer 200A2x)

(unique id for app)

Optional Hardware:

|
Smappee Switch Current transformer 100A
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Prior to installing, complete the following items and gather the appropriate tools and supplies
necessary to complete the installation:

1 Choose which loads to measure (Main Service, Solar, HVAC, Pool Pump, EV charger,
etc.) and determine where their circuireakers are located (main service panel,
sub-panel).

Fill in the Configuration template (see Appendix)

Breaker | 240V
Input Description Phase rating load

Wi 0o =i i i sl Wi R

1 Verify there is space to instdll ¢ éhdhese circuits(See Appendix for examples
and template)

1 Verify the service voltagsplit phasg110-220V) is in place. If not, chetke non-
US installation manual.

1 Complete the configuration table in the appendix section for each load to be
measured includingescription, hase, breaker rating and whether it i420V or
240V load.

Note: the power supplpf the Smappee may dynbe between 100/ and 240V

1 Determine if there is adequate space to mo@rhappee Pluadjacent to the
panel.

9 Assess existing breakers in the electric panel to deteriifithere is an available
10A/15A/20A 2Zpole breaker or codeompliant method to combine with an
existing 10A/15A/20A Zoole breaker

1 Select the best method of connecting to internet and verify signal (etheWiet,
CAN.X

1 Download the latest Smappe@@ on smartphone or tablet.

Tools:Multimeter, screwdrivers (minidtheadandphillips), wire strippers, flashlight, needle
nose pliers, sharpie and utility knife. (Optional: drill and drill bits, hammer).

Supplies (not included)Zip ties, (Optional:-pole 10A/15A breaker, wire nuts, junction box
y ¢ E vy ¢ ek condait, fitifgs)fLabBEt0 identify the¢.Q &
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1. Turn offPower
2. Remove panel cover
3. Mount Smappee Plusionitor
4, Connect the voltage measurement and power supply wiring
5. Connectcurrent transformers( ¢)Q a
6. Plug in the internet connection
7. Verify and replace covers
8. Turn onPower
9. Smappee ecountcreation and ativation
10. Smappee channel inpubaofiguration
10.a  Configurationg Expert PBrtal (Recommended)
10.b  Configurationg Smappee pp
11. Final installation lseckup
11la Final installation lteckupg Expert Brtal (Recommended)
11b  Final installation lteckupg Smappee pp
12. Share Smappee with other Smappee user
Smappee Plusinstallation and Product Manual - US Version Page 14 of 82
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Open main electrical panel and shut off the main breaker. If you have a solar electric system,
shut off the inverter(s) and wait at least 5 minutes. Be sure to ladigshlight, PPE and all
tools and supplies readily accessible before starting.

& WARNINGUse lockout tag-out procedures to ensure power remains off until Smappee
installation is complete.
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Step 2: Remove paneland Smappeecovers

Remove the screws that secure the panel cover to reveal the wires going to each breaker and
the main feederdgrom the utility going to the main breaker. If the loads to be measured are in
a subpanel, open that panel instead.

& WARNING: Wires and other parts inside the main panel may still be energized upstream
from the main breaker even after it is shut off seeucaution.

Accessing the Connectors

To get full access to all connectors of the Smappee monitor, you should remove the two
covers.

For removing the covers, insert a screwdriver at the sides of the covers and carefully
pull up the cover.

Connectors at the Front
The picture shows the connectors at the front.

Power supply
Voltage terminal

CT connectors 1 to 3
Reset button

=A =4 =4 =

Connectors at the Back
The picture shows the connectors at the back.

1 USB port

1 Ethernet port (LAN)
 CT connectors4to9
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Find a suitable location just outside of the electrical panel and mounSthappee Plus
monitor to the wall using screws. Note: The Smappee can only be mounted indoors.

Hint:

1 If the Smappee is mounted insidereetal box, use only Ethernet Connection
Wi-H or 4G can be disturbed.

1 Take a photo of the serial number on the side of the monitor prior or write it
down to mounting for easy scanning later when configuring the system.

Monitor positioned on top of electric panel
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Remove theSmappee Plusionitor covers with a flathead screwdriver and locate the wiring
harness unit (green-Bin connector block

n_\ ._—_. - /

b

v N

y
‘\ &
N

Locate an appropriate breaker to mount the voltage wiring. If possible, mount an additional
breaker for the Smappee Monitor.

All wires used should have a diameter between 0.75 and 2.5mm2.

Smappee measures tharous voltages and individuahases ad the Neutral wire of the
electrical installation if present. These wires need to be connected to the inputs of the green 8
pin connector block.

Input overview:

1 L-N: Power supplybetween 10&/ and 20V)
1 L1-L3: Measurement inputs fdhe voltage and phase of eachase wire.
1 Ln: Measurement input for the Neutral reference.

Notes:

9 To measure the Neutral reference correctly, always connect the Input Ln
explicitly to the Neutral wire. There is NO internal link with the Neutral line of
the main power supply.

91 A circuit breaker should always be used for the power supply. The circuit
breaker should be located close to the monitor and be easily reachable.

1 The circuit breaker should always be the disconnecting device for the Smappee
monitor.
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1 Al wires used should have a diameter between 0.75 and 2.5mmz2.

US Split phase (180°)

1. Identify the two phase wires L1 and L2 and
the Neutral wire.
2. Connect the Neutral wire to the Ln and L3
connector of the voltage measure terminal.
3. Connect the phase cablesto the
corresponding inputs:
1 Phase cable L1 to the connector L1
1 Phase cable L2 to the connector L2

Main Pewer

Hints: When nauxiliary power supplis used, you can create branches using wagos for voltage

wiring.

Main Feeder L2
from fuse box

Main Feeder L1
from fuse box

Neutral wire
from fuse box
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Step 5: Connect current transformers (CT's)

Attach the Smappee current transformers ¢)@rdund the circuits that were selected to be
measured during the planning stage. Refer to the configuration table (appendix) that was
completed at the planning stage to ensure you are connecting the catteéda the correct
phases.

1. Identify thepower cables
¢

Hint: Label both ends of the ¢ @th the included labels, so it is easy to
identify which load and phase they correspond to when plugging into the
Smappee Plusionitor and later vinen configuringpn the Smappeep.
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2. Mount the current clamps in correct direction around the power cables

kWh

71ols 25

A

{
e

Al
fe]

g
: o
® Lo}

<7\

fl

<=

L,

—

Open the CT, wrap it around the circuit and then close it tight.

Note: Pay close attention to the direction of the arrow on the CT. The arrow always
points towards the electrical load (i.e. in the direction of the energy flow).

Use one CT on each phase of the load and ensure it has a rating equal to or greater
than the breaker rating protecting the circuit (i.e. 200A CT for a main circuit with a
200A breaker rating). Then plug the other end of the CT into the corresponding inputs
(1-9) on theSmappee Plusionitor.
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3. If Solar is present: Identify the phases of the Solar inverter: Phase one of the
Main Feeder needs to be corresponding with the phase one of the solar
inverter (Phase MappingYalidate using a Multimeter

B A SRR R e

-

Hint: also Label thé ¢ 61 the solar Inverter.
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4. To apply Submetering, a CT needs to be mounted opliase wire (one with Single
Phase(120V) 2 whenon (240V. The configuration of the CT as total load or as
submetering is done in the configuratidsee later).

Hints:

9 Label each CT whita name and the correspondingase on which it is
measuring

1 Number each Main Feed Phase on the differential switch with a label.

1 To check on which phase number of the Submeter are in comparison with Main
Feeder, usinghe Multimeter to check (see Solar)

IMPORTANT
1 When submetering i240Vconfiguration, always mount a CT arousatch
phase.
1 Smappee only supporits ¢ Q& are or can be supplied. No other¢ shauld
be used.

Example of submetering onSinglePhasel20Vcircuit

Channel 1 & 2 - Grid (2 Phase-240V)
2 Current Clamps

¥ Channel 4 & 5 - Invertor (2 Phase-240V)
2 Current Clamps

8" | Channel 5 — HVAC (1 Phase-120V)
1 Current Clamp —

L 4

&

Channel 6 - Pond Pump (1 Phase-120V) OChannel 8to 9 - EV Charge Point (2 Phase-240V)
1 Current Clamp 2 Current Clamps

Example obmappee Setup witBT connection with 2-Phase(240V)solar circuif EV charge
point anda 1-Phase(120V) pond pump, HVAC installation and submetering.
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Choose the best method of connecting tBeappee Plusonitor to the internet from the
following options:

a) Ethernet cable

b) External WAFi module (USB): This option requires a strong-Vgignal from a
local network at the monitor. Plug the antenna inteetUSB port of the
monitor and follow the promts on the Smappeepp to establish connection.

c) 4G Dongle

1 The WiKF dongle is only included with th@mappee Plugackage, not with the
Smappee Pro (has to purchased separately)

1 Ethernetis thepreferred connection method, followed by Wi. 4G Dongle
only advised when no internet connection is available on the location.

1 All network cables and USB devices must be inserted or removed while power
is OFF.

Smappee using Ethernet Connection

Smappee using Wi-Fi Connection
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Verify all connections are properly made and are secure

9 Electrical connections must be properly tightened and secured at the breakers,
8-pin connector block and at the@mappee Plusonitor CT inputs

1 / ¢ Qust be fully closed around circuits and snapped tight

1 Wi-Fi antenna USB or ethernet cable must be plugged into the monitor (before
power ON)

Replace the cover on the electrical panel and label the Smappee breaker(s). Then mount the
cover caps on the monitor to cover all electrical connections and use zip ties to secure
conductors together. If the monitor was installed insideraaker panelkeep the cover open
during the next two steps to observe the status lights.
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Switch on the main breaker. Then switch on the power toShgappee Plusonitor at the
breaker.

Smappee Pluwill take at least 3 minutes to fully initiate once powered on for the first time. It
is advised to wait 5 minutes to review.

After this initiation, you should see either:

1 Ethernet Green steady light

1 Wifi: Blue flashing light

1 4G dongle Steady (Blue, ®en, Cyan): Successfully connected. The dongle is
successfully connected to the cellular network.

If you see one of these colors, proceed to the next page of this manual.
If, however, Smappee shows a different color, please refer to seclimubleshooting Internet
and Cloud Acces

Either of these light patterns indicate that Smappee is readye installed by the Smappee
aJlle LF e2dz R2y Qi 4SS SAGKSNI 2F GKSasS fA3IKi
https://www.smappee.com/be_en/support/ to troubleshoot
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The table below provides an overviewover all colors that may be shown during the

installation.
Color
Green Breathing
Blue Steady .

Green Steady

Blue Flashing .
Red Steady ’
Red Flashing ’
Orange Steady

Orange Flashing

Any steady

(Blue, Green, Cyan)
Any slow blinking
(Blue, Green, Cyan)
Green fast blinking
(1 per second)

Description
All good. The monitor is working correctly. You can continue
the next steps for installation and configuration.
The monitor is starting up. This may take up to 3minutes.
The light may briefly go dark during that time.
Network connectivity successful, but Smappee not yet
connected to a user account.

1 Ethernet: Connected to the local network.

1 Wi-Fi: Connected to the Wi Fi and the local network

(i.e. the WiFi password is correct)

1 4G dongle: Connected to the 4G network.
The monitor is ready to be connected to the local WiFi
network and to be installed on the App.
The monitor is missing connectivity with internet during
startup. Connection issue.
The monitor had a previous working internet connection but
has now lost connectivity to the internet.
The WiFi hotspot access point has been activated, in order
to allow the Smappee to receive a new WiFi password.
Smappee is trying to open an WiFi hotspot access point.
Please wait a few seconds. The light will turn Orange Steady
in a few moments.

Successfully connected. The dongle is
successfully connected to the cellular network.
The dongle is registering with a cellular network.

Stick is powered on. No connection.
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In case of WFi connection problems, check the following points:

a. 2.4 GHz WFi required, preferably with automatic channel selection

b. WPA or WPA2 encryption mandatory

c. Networks without security are not supported

d. SSID needs to basible and may not be hidden during install

e. Make sure that your SSID does NOT contain one of the following characters:
éecealX,",arori

f. Allow special characters for the Wi password: #$% @/

g. Double-check your password

h. Double-check that your smamphone is connected to the correct Winetwork, not

to a hotspot or other networks where you have your password configured

i. Ifyou use WPS, check that it is active on the router

J.  Make sure that MAC filtering is not active

k. Your firewall should allow Smappéo create https outbound connections (port
443)

I.  Parental control also might prevent internet access based on time of day

m. The maximum number of characters for the WPA2/PSK when using an iOS device
during installation is 20.

Note: The IP address of Smappeeassigned by the DHCP of your router.
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The Smappee account creation andization is done in the Smappepm

1. Create an account

Creste Azcours

0K

recex v

3. Start the installation and follow the instructions in tappfor activationof your
Smappee.
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4. Select which color the Smappee is showing and fallawnstructions in theapp.

5. t N2POSSR (2 da/ 2y BriappsNRiuindnifoyhés s@cgesshilly G K S
connected to the network.

6. Select home electrical configuratioNorth America, Split Phase
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7. Select the number of dials on the meter and then save
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Forthe channel inputonfiguration 2 methods can be used:

1 Expert Portal (@.a)

1 Smappee mobile@ (10.b)
Using theExpert Portal is recommendeds it displays more values in réahe which enables
better and faster validatio of the installation and@¢onfiguration. The usagef the expert portal
is not suited for small mobile devices. Best option is a tablet or using a laptop.

The following parameters can be configured for each inputegpgal for both Expert Portal or
Smappe gp. This is a critical step and you should refethe configuration table created
during the planning stage (see Appendix):

This table shows the settings for the configuration of each CT.

Setting
Input
Name

Phase
Type

Connection

Reversed

NILM (Appliance

Description
Number of the Input connector on the Smappee.
Provide a name for this specific input.
Note: You should carefully select an unmistakable name, since it is usec
many usetfacing locations on the websites and the App.
Configure the phase that the CT of this specific input is measuring.
In the type menu, you can choose between 3 options:
1 Consumption
1 Production
1 Unused
For more information regarding this choice please see page
Here you can choose what connection type the CT is:
1 Grid- CT measures the total consumption of the installation
1 Off-Grid- CT measurements are added on top of the total
1 Submeter- CT measurements are sskts within the total
Select this checldx to invert the 'direction’ of the current transformer. Th
option is equivalent to physically-astall the CT with the arrow pointing in
the other direction.
Note: This option should only be used if it is physically impossible to inst
the CT corretly.
Select this checkbox to activate the automatic appliance detection on tr

Detection) particular input.
Balanced 3x When selected, the CT measures (only) one phase of a-fiirase line, and
extrapolates the total power over thétee phases.
This setting is useful for submetering of thrpkase load with a single
Current Transformer. It yields good results as long as the load over the
three phases is "balanced".
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Using theExpert Portal is recommended as it displays more values in real time which enables
better and faster validatin of the installation an@onfiguration. The usage of the expert portal
is not suited for small mobile devices. Best option is a tablet or using a laptop.

Note: Thetablet or laptop needs to beonnected to thesame network as the Smappee
monitor to be able to use the Expert Polta

1. Go tothe Smappee Pludza A Yy 3 ¥ fefedtSmapper ®10s

re

-~ Smoppae MUl

2. Fillin the URL mentioned in Smappee Expert Mode:

Smappee Expert Mode: http://192.168.0.52
/smappee.html in your local network. Password:
admin

. logon/iogoff - . .
3. Qickon andfill in password (see password in previous

screenshot)

# smappee

g Esugt] J

e tian
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4. Wifi-connection only: lick onm and review the Signal strength:

I -100 to-65 is poor
I -651t0-35is good (normal)
M -35to 0 is excellent

® smappee Statistics
) — Vehus
— B | s yoky b Check Wi-Fi signal
' I,-,,,. exerce A3 3%ee dbee (+ 30 aveedene) |+ 31+ BE gooed Lo 8 3221 Strength
T e 35 1 exceten
< < 35 - 9 15 excellemt

If the signal strength is poor, please take action in order to increase tHd Yijnal
guality. The value updates in real time.

5. Actualinstallationvalidation:click on ﬁ

1 Review the Config Parametisrset toStar(N)

Conhg parametsr sSetting

3 phaae canfiguration & Star (3N Detta (3)

1 Review if voltages are displayed and correct (displayed idiraa)

Phase voltage

1 1218V

1215V

T wS@ASgs AT ff OKFryySta G2 GKIG |

CT1 connected CT2 connected CT3 connected
CT4 connected CT5 connected CT6 connected
CT7 connected CT8 NIA CT9 N/A
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6. Clickon s 5 and setup each channel-@):
1 Enter the Namdrom the configuration tabldi.e. Main Feed, Solar, EV,
Submeter)
1 Select the pase of the channel (load) (i.e. 1, 2=3)Later on, the phase
mappingwill be validated using the process description later on.
1 Choose Consumption type, wiher it is a Consumption load, Production
(solar/wind/battery) or Unused load.
1 Select the Connection load type:
i. Grid- CT measures the total consumption of the installation
ii. Off-Grid- CT measurements are added on top of the total
iii. Submeter- CTmeasurements are subets within the total
1 Select Reversed if the direction of the €hannel)is inverted and you are
unable to install the CT correctly
1 Select NILM to activate automatic appliance detection on an aggregated
load (i.e. Main Service)
1 Sekct Balaged if the CT measures only onigage of @3-Phase line
(Software will multiply the measurement by. 3)
9 Select Channel type to indicate current rating of the CT used (50A, 100A,
200A or others (Smappee Pro only).

smappee Monitor chanivel configuration
Duavzed
rpr Nare ima Teae Tovenon Mecerss Wi je) CTape
A % >34 D L I (S P8 A ) 310
ol RO phaee ' 4 d J i
‘ 4 ) i " 1k
' ! oy ol =) for i nd a
' h 0 t s $ A v]
Note:
1 After each change, clic:: to store and activate
changes
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7. Click configuration

to review the channel inputs and validate that the
measurements are visible and updated in real time.
9 For singlephase installations where yare sure that the location and
direction of the current clamps is coriteall values should be correct.
1 For threephase installations, the values couidincorrect. Please see the next

point (8).
Note: Repea’ after each change.
Info Channel Current Active power Reactive power Cos fi
consumption 1 0.326 A 8.434'W T758.026 var 10 %
consumption2 2 0.141 A 1377 W 32.199 var 32 %
consumption3 3 0.589 A 99.865 W 101.183 var 69 %
consumptiond 4 D333 A 1.826 W 80.29 var 1%
consumptions 5 0032 A 0.201'W T.855 var 0%
consumptiong 6 0.044 A 0.249'W 10.65 var 0%
consumption? T 0135 A 10387 W 31.063 var 30 %
unuseds 8 DA ow 0 var 0%
unusedd 9 DA ow 0 var 0 %
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8. IMPORTANTPhasemapping setup The phasemappingneeds to becorrectto
have accurateneasurements. The phaseapping as setup in Smappee needs to
correspond with real phase mapping from the grid. This procedure esiaim to
validate and correct the phasmapping

Note: The screenshots below shdhe Active Power and Cos Fi are fromaatual
residential environment. Other installation could and will in most cases show other

results.
PROCESS

1. Engage active power loads in the installation:

1 Residential installation&€ngage multiple appliances in the house have a power
consumptiongreaterthan 200W on each of the phase$his is done by
illuminating multiple lights, activate electric heater, electric oven, coffee
maker, hair dryer (resistive loads).

1 Commercial & Industrial installation$ possible to engage loads which have

large activepower consumption (and low reactive power).

2. If you were not able to mount the CT in the correction directiGhck

'andreverse theappropriatechanne(s).

See Point 6 aboveChannel Configuration Overview.

3. Click*

0 Setupboth grid channels tgphase 1

0 SetConnectiortemporarilytod h ¥ ¥ DNA R

Phase Type Connectien

phase 1 v Consumplion {load) v o Grid

phase 1 » Consumplion {load) v O Grid {ex

exel

ifr

6SEOf FTNRY

3 i)

om total)

0 Review whichchannelhas the correct active power value with cos fi >

o Remember channel numbe&vhich is correct

o Qick
mpat Name
€Tt g
cT2
4. Click FEESHaNEen
80%
Example:
Info Channel

consumpbon

umpbon?

Current  Active power Reactive power

1425 A 101705 W 140175 var

Cosfi

56

Channell shows the correct Active Power value (positive and absolute) and Cos Fi
is > 80% =Remember Channdl= phase 1

5. Click*

- change theother Gridchannel to phaseé - click
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6. Click ﬁ : review if all grid channels have correct (absolute

and positivg values with Cos Fi > 80%.
Example:

Info Channel Current  Active power Reactive power
consumption1 1 2709 A 328.483 W 35.549 var
consumption2 2 125 A 101139 W 113.5678 var

7. {80 DNAR OKIyySf o601 G2 &4DNAR 06
Input  Name Phase Type Connection
CT1 | maln GRID phase thEse1 v Consumpiion (load) v || Grd (bctal)
CTZ  maln GRID phase 2 mEsel v Consumpeion (load) v | Gnd (total)

9. If Submeteringr solaris applicable make sure that the phasmapping
Submetefsolar ¢ Grid connection corresponds with each otheltilize a multimeter to

do so.

Inot Numie Phise Tyiw Conmiction

€T  rain ORID phase 1 pazet - Sonaumotian fiaaai . Gfg Al

T2 jraun GRID phaze 2 prase 2 v Consumphian () v G gata) v

€T3 selar production 00332 1 prese !+ Procuction [SclarinaBs - Gre (013

CT&  sofar penduction ahase 2 prasc? +  Prooucton [ScladndBa « Grig (ata)) v

ETS  Pod ICTS) el v Consumption floud) . Suberea (irel i W) v

CTé  Erat 15TE) ez v Consamptian (inar) . Subeeter (irclin bods)

CTT  OwniCT?) e 1 v Cunsumplion (k) v Seberees (rclin lozs) r

CT8  uenicT el pRze? v Gensumptian (izas) . Submecer (rcl In boes)
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10. Before leaving the premises, make sure ttoftage measurements are accurasnd
Fft OKIFIyYyySf Ayllzia GKFG KI @Sstate: / ¢ O02yySOiGSR

Phase voltage

E measured between phase and neutgabtar & Delta= 120Volts

CT1 connected CT2 connected CT3 connected
CT4 connected CT5 connected CT6 connected
CT7 connected CTa NIA CT9 N/A
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a) Configure the CT channels and then save. This is a critical step and you should refer to
the configuration table created during the planning stage:

LI

1w A4 B O¥ES rmE tw 4 8148

€  Channel Configuration € Detail

Channel 1 - Gaid

Channel 2 -

Channel 3

Chunnel 4

Channel &-

Channsl &

Chanmel 7

Channal &

Channel 9 -

Phase
) Conzumption
) Comecton
) R sed
) Nien
L Ralanced
W Type

|, Actve power

Reactrve power

1

For each input channel being usedq}l enter theName from the
configuration table (i.e. Main Feed, Solar, EV, Submeter)

Select thephase of the channel (load) (i.e. 1,3. Thephasemappingneeds
to be correctto have accurateneasurements. The phaseapping as setup in
Smappee needs to correspomdth real phase mapping from the grid.
Choose Consumption type, whether it is a Consumption load, Production
(solar/wind/battery) or Unused load
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1 Select the Connection load type: Grid (total), Off grid (dsari total),
Submeter (incl. in total).

1 Select Reversed if the direction of the CT is inverted (if Active Power is
negative) and you are physically unable to install the CT correctly

9 Select NILM to activate automatic appliance detection on an aggregated load
(i.e. Main Service)

9 Select Balanced if the CT measures only one phas8-Bhase line (Software
will multiply the measurement by 3)

1 Select Channel type to indicate current rating of the CT used (50A, 100A, 200A
or others (Smappee Pro only).

Detail

Phase
+» Consumpton
§ Connection
) Reversad
3 Nilm o
0 Balanoed
Type
L AClive power

lmactve power

qd O O

b) Save and go to Home Page
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c) Verify that the bubble values on the harpage of the pp are accurate. Test by
plugging in a known appliance (i.e. toaster, vacuum) and watch the values on the
associated bubble increase. If the values to not appear to be accurate, visit
https://www.smappee.om/be_en/support/for troubleshooting assistance.

1L18S

<« Completed

'smappee

_ 2 :-,

d) Itis always possible to check and adjust the channel configuration.
(Settingsg Smappee Plus Channel Configuration)

80

Startpagna

8 Mainsemen

2 ; - red | Crid
W Loke
o) Evwin by
Vi ! Srapoee Mus Chartnd 3
.t & Sropnce Gas 5 Kok wered 4
T Y

= G CSUE T

-~

- L0030a Crey e ey

= 253300 Carirect Hee ' Check

o h""v St Mode

y ey

Hint: After a channel is saved, the Active Power and Reactive Ralues are viewed
in real time.
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Before leaving the premises, please check the following items. The preferred method is with
the Expert Portal:

1. Check Light on the Smpge A Breathinggreen(https://support.smappee.com/hc/en
us/articles/20307577#WhatSmappees-Colorstell-you)
2. Log in or Refresh Export Portal:

legoniogot

a. Click or
b. Click or el

andfill in password

3. In case of WFi connection problems, check the following points
a. 2.4 GHz WFi required, preferably with automatic channel selection

b. WPA or WPA2 encryption mandatory

c. Networks without security are not supported (!)

d. SSID needs to besible and may not be hidden during install

e. Make sure that your SSID does NOT contain one of the following characters:
é.cealk, ",aroi

f. Allow special characters for the Wi password: #$%@%?/

g. Double-check your password

h. Double-check that your smanphone is connected to the correct Winetwork, not

to a hotspot or other networks where you have your password configured

i. If you use WPS, check that it is active on the router

j. Make sure that MAC filtering is not active

k. Your firewall should allow Smappée create https outbound connections (port
443)

I.  Parental control also might prevent internet access based on time of day

m. The maximum number of characters for the WPA2/PSK when using an iOS device
during installation is 20.

Note: The IP address of Smappseassigned by the DHCP of your router.

4. Click or: and review the Signal strength:
a. -100 to-65 is poor
b. -651t0-35 is good (normal)
c. -35to 0 is excellent
smappee

: Lirk quaMy ae Check Wi-Fi signal
I == 35 O (e £2-35 et Wik) (<95 285 god] (<55 g0 J-D Strength

-100 to -65 is poor
-35 -0 is excallont

If the signal strength is poor, please take action in order to increase tHg ¥ijnal qualitythe
value updates in real time.
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5. Review Smappee Operation

a. Click or Femsision
b. Review the Config Parameter (Star or Delta)

Config parameter Setting
3 phase configuration ® Star (3+N) Delta (3)

c. Review if voltages are displayed and correct (displayed idiraea)

Phase voltage

E measured between phase and neutgabtar & Delta= 120Volts

d. Reviewift f f OKIlIyySfa (2 GKIG FNB dzaSR | NB

CT1 connected CT2 connected CT3 connected
CT4 connected CT5 connected CTG connected
CT7 connected CTa NA CTS N/A

6. To check the phase mapping of the submetering and solar channels, engage a known
appliance in that circuit, review the channels of the submetering and solar. Validate that
the power usagéncrease corresponds with the power increase on Main Feeder Phase. The
phase of the submeter and solar have to correspond with main feeder phase.
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7. Check if the values consumption and production (solar) are colfebe values look like
they are incorretor Cos Fi is low, see point Configuration using Expert Rdtase

mapping setup:

a. Consumption: turn high consumer appliance on and check if power increase is

correcton corresponding Main Phase and Submeter Channel.

b. Production: validate production ua of solar installation with the Smappee
measuremenivalue could be negativehen thereis no sun (and production is 0)
and the inverter consumes small amount of energy.

Info Channel
channel1 1
channel2 2
channel3 3
channel4 -
channel5 5
channel6 6
channel7 7
channeld 8
channel9 9

Current

0.794 A
1129 A
0.876 A
10.321 A
0621 A
0873 A
088 A
0A

OA

Active power

72275 W
76.189 W
68.1W
2500125 W
2191W
2347TW
2T720W
ow

ow

Hint: Solar Production needs to be positive.

Reactive power Cosfi
176.105 var 37 %
263.053 var 27T %
198.841 var 32 %
107.358 var 99 %
148.807 var 1%
161.529 var 14 %
162.968 var 1%

0 wvar 0%

0 var 0%

If needed contact support by phone (for Smappee Certified Installers) or by mail

support@smappee.com
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1. Check Light on the SmappéeBreathingGreen https://support.smappee.com/hc/en
us/articles/20307577&hatSmappees-Colorstell-you)
2. Go to Home Screen of thepp are updated (Grey is Consumptiong@rt is Production).
a. Verify that the bubblesalues on the home page of th@mare accurate. Test by
plugging in a known appliance (ie toaster, vaojand watch the values on the
associated bubble increase.

smappee

3. Check Phase Mappimj the submetering channels
a. Go the Channel Configuration window and check if the power values of the
submetering channel phase indication corresponds with the main feeder phase
number. The channel of the Submeter needs to correspond with the Main Feeder
Phase on which the power irease takes place.

If needed contact support by phone (for Smappee Certified Installers) or by mail
support@smappee.com
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A Smappee monitor can be shared with multiple Smappee user accounts.

Android

Starting at the home page, expand dropdown menu (top left)- Select "Settings" - Select
the Smappee monitor:

® Mar acimen

e Usape
Locaron
, Eornts
¢ Asplunces S appes Pl
& Tnggers S agpoe Lo & Weter
o Conned Fo Rnces
T Locations
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Click "Share with others". Add a new user using his email additesbed to his Smappee
Account andselect "Done" to complete. Make sure the person you are trying to share the data
with already has a Smappee account.
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Starting atthe homepage,a G F NIiAy3a 4G GKS K2YS LJ3IASs asSt Soi
the Smappee monitor > Sharéatiwothers. Then select add a new user and follow the prompts.

Make sure the person you are trying to share the data with already has a Smappee account.

Click Save (Right top corner).

Smappeo Share with

count Y Seratnumbas A -Ilum.u:‘:m»z:m
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This part of the document explains the detailed features of the product that are needed
to install the device.
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The connectors and Inputs of the Smappee

Overview
This section explains the connectors of the Smappee Plus.

Accessing the Connectors

To get full access to all connectors of the Smappee monitor, you should remove the two
covers.

For removing the covers, insert a screwdr iver at the sides of the covers and carefully
pull up the cover.

Connectors at the Front
The picture shows the connectors at the front.

Power supply
Voltage terminal

CT connectors 1 to 3
Reset button

= =4 =4 =4

Connectors at the Back
The picture shows the connectors at the back.

1 USB port
1 Ethernet port (LAN)
 CT connectors4to9
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The Green 8 Pin Connector Block
The Smappee is delivered with a green 8Pin connector block.
It is used to:

1 connect the Smappee power supply

1 measure the voltage of the power phases

You can find more details in the following sections.
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Connecting the Power Supply

Overview
The Smappee is powered by the green 8pin connector block.

Important: Always turn the main power off before performing the next steps !
Do NOT poweron the Smappee unless this manual specifically asks you to do so.

Connecting the wires

Instructions:
1. Connect the Phase wire of the power supply to the connector marked L.

2. Connect the Neutral of the power supply to the connector marked N.

Important Requirements
Important requirements for the installation :

1 The voltage of the power circuit should be in the range of 100-240 \fms.

1 Acircuit breaker should always be used for the power supply . The circuit
breaker should be located close to the monitor and be easily reachable.

1 Thecircuit breaker should always be the disconnecting device for the Smappee
monitor.

All wires used should have a diameter between 0.75 and 2.5mm2.

Note: None of the power connectors are used for any type of measurement.

Remember
Do NOT poweron the Smappee yet. This manual will specifically ask you to
power-on the Smappee in one of the installation steps later on.
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Smappee measures the various voltages and phases of theindividual Phase wires and
the Neutral wire of the electrical installation. These wires need to be connected to the
inputs of the green 8-pin connector block.

This section explains how to connect the measured wires to the respective inputs of the
connector block.

Please be aware that the measurement lines are fully separated from the lines of the
power supply. Consequently, the power lines may be connected to circuits on an UPS
or any other source without impacting the measurements.

However, this also results in the need to connect all lines to the measurement inputs.
This is particularly true for the input Ln, which always needs to be connected to the
Neutral line.

There are four inputs:

Input Description
L1-L3 Measurement inputs for the voltage and phase of each phase wire.
Ln Measurement input for the Neutral reference.

Note: To measure the Neutral reference correctly, always connect
the Input Ln explicitly to the Neutral wire. There is NO internal link
with the Neutral line of the main power supply.

The wiring of the voltage measurement inputs on the green 8-pin connector block
depends on the type of electrical installation .

There are four different Installation Variants :
1 Three-phase with Neutral ("Star")

1 Single phase

1 USSplit phase (180°)

1 Three-phase without Neutral (" Delta")

On the nextpage, you find detailed instructions for the wiring.
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The table below shows the wiring for the various installation variants.

Installation Variant

Three-Phase with Neutral ("Star")

1. Identify the three phase cables L1, L2 and L3
as well as the Neutral cable.

2. Connect the Neutral to the Ln.
3. Connect the phase cables to the correct input
of the voltage measure terminal:
1 Phase cable L1 to input L1
1 Phase cableL2to input L2
1 Phase cableL3to input L3

Single Phase

1. Identify the phase cable L1 and the Neutral
cable.

2. Connect the Neutral cable to the Ln, L2 and
L3 input.

3. Connect the phase cableL1 to the L1 input.

US Split phase (180°)

4. Identify the two phase wires L1 and L2 and the
Neutral wire.

5. Connect the Neutral wire to the Ln and L3
connector of the voltage measure terminal.

6. Connect the phase cables to thecorresponding
inputs:
9 Phase cable L1 to the connector L1
9 Phase cable L2 to the connector L2

Three-Phase Without Neutral ("Delta")

1. Identify the three phase cables L1, L2 and L3.

2. Connect the first phase cable L1 to the
Neutral input Ln.

3. Then connect the phase cables to the
corresponding connectors of the voltage
measure terminal:

1 Phase cable L1 to theinput L1
1 Phase cable L2 to theinput L2
1 Phase cable L3 to theinput L3

Smappee Plusinstallation and Product Manual - US Version
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After finalizing the full Smappee installation, and while te sting the Smappee

measurements, you should specifically verify the correct wiring of the 8 -pin connector
block.

These checks will be explained at a later step during the installation, at section
"Checklist for Correct Configuration ", on page 78.
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The next step is to connect the CT’s to the monitor.

Each current transformer ( CT) consists of a sensor and a plug. Thesensor needs to be
attached on the cable and the plug needs to be inserted in one of the Inputs 1-9 of the
Smappee monitor.

Please note that each CT has anarrow inside. The correct direction of the arrow is very
important when installin g the CT.

The newly installed CT's always require an update of the configuration pages of the
Smappee.
For details, please see section "Configure the Current Transformers " on page 69.

The Smappee Plushas inputs for 9 current
transformers.

Thetransformers are available in different sizes.
For all the different sizes, please see section
"Current Transformer Variants" on page 57.

First, start by attaching the Current Transformers (CT) around the cables you wish to
measure. (Thesecan be main incoming cables, sub-feeds, feeds from solar, etc.), just
put the CTaround the cable and then close it.

Important: Pay attention to the direction of the arrow on the CT. The arrow always
points towards the electrical load, i.e. in the direction of the energy flow.

We strongly recommend labeling the CT’s so it is easier to route them back to your
monitor afterwards (for example oven phase 1). Once the current transformers have
beeninstalled around the cables, now route them back to the Smappee Plus.
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The table shows the current transformers that can be used with the Smappee Plus.

Smappee supports only the CT’s listed below. No other CT's should be used!

Namel/type

Current Transformer
SCTOXT10/50A

Current Transformer
SCTO0:T16/100A

Current Transformer
SCT01T24/200A

Current Transformer
SCT0XT36/400A
(*Pro Only)

Current Transformer
SCTO0XT50/800A
(*Pro Only)

Y-cable
ACGYC

Smappee Plusinstallation and Product Manual - US Version
Version 2.0.0 18-07-2018, rev 18

Picture

Specs

MC: 50A

MAX OV : 333 mV
MAXcable @ 10 mm
(0.39in)

MC: 100A

MAX OV : 666 mV
MAX cabled: 16mm,
(0.63in)

MC: 200A

MAX OV : 1332 mV
MAX cable@. 24mm,
(0.94 in)

MC: 400A

MAX OV 666 mV
MAX cable@:. 36mm,
(1.41in)

MC: 800A

MAX OV 1332mV
MAX cableDIA: 50mm,
(2.96 in)

Y-cable for combining
two current

transformers (CT)
measuring on the same
phase. Measurements
will be summed up and
reported as one value.
Compatible with 50A and
100A CT’s only
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CT-Extender
AC-EXT4
(comes with 3x 50A CT)

The length of a CT cable is 1.5m (4.9 ft).

Legend:

MC: maximum current

MAX OV: Maximum output voltage

MAX cable@: Maximum phase cable diameter

Smappee Plusinstallation and Product Manual - US Version
Version 2.0.0 18-07-2018, rev 18
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Extension unit for
combining up to 4x 50A
transformers (CT)
measuring on the same
phase.

Measurements will be
summed up and reported
as one value.
Compatible with 50A CT
only
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Now you should choose the method to connect the Smappee to the internet. There are
three alternative connection methods available:

9 Ethernet cable (recommended)
1 external Wi-Fi USB module
1 external 3G/4Ginternet USBdongle

This section will prepare the Smappee for connecting to the Internet at a later point
during the installation steps.

Important: You can only use the modules that are supplied by Smappee. Other
devices are not supported.

All network cables and dongles need to be inserted or removed while the power is
OFF.

The Smappee Plus monitor should be connected to the network by an RJ-45 Ethernet
cable.

The Ethernet cable should be connected to the Ethernet port of your monitor. When
using Ethernet, you should not connect a USB WiFi or 4Gdongle.

The external Wi-Fi module connects the Smappee Plusto a local
Wi-Fi network. It should be plugged in the USB port of the
Smappee.

If you experience problems with the Wi-Fi connectivity, please
consult the Wi-Fi checklist. You can find the checklist at
http://support.smappee.com. Search for "checklist".

The external 3G/4G dongle directly connects
your Smappee monitor to the internet ( -
through an 3G/4G connection.

Smappee ships the dongle preconfigured ’
with a SIM card, as part of your data
subscription option.

Please note this device requires a stable 3G/4G network signal. Please check this
before buying this device.

Once you have selected the connection method, please insert the selected cable or
module in the respective Smappee port, while the Smappeeis still turned off .
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Your Smappee Plus monitor is now nearly ready for the first power -on. Please
complete a number of checks, before you power-on the Smappee.

Important: The Smappee Plusis not yet completely installed and insulated.
Perform the acti ons of section "Mounting and Enclosing"”, on page 80, before
leaving the installation place.

Please do a final check:

ID Check More info
1. Smappee is connected by a circuitbreaker. page 52
2. The 8 pin connector block is correctly wired for both the main  page 53

power supply as well as the measuring wires.

3. The current transformers are connected at your electrical page 56
installation and to the inputs at the Smappee.

4, The hardware for the network (Ethernet cable or USB dongle) page 59
is connected to the Smappee.

5. You understand that the Smappee Plusis not yet completely  page 80
installed and properly insulated. Do not leave the place of
installation before completing the installation .

Now use the circuit breaker to turn on the power.

Smappee indicates the progress of the power-on and the network status by the light.

Light Description

Blue Steady . The Smappee is powering on. Please wait for about 3 minutes.
Hint: The light may briefly go dark during that time.

Green Steady The Smappee is connected to the local network and ready to be
installed by the App. The Smappee should show this color vhen
it is connected by Ethernet or a 3G/4G dongle.

Blue Flashing ‘ The Smappee monitor is ready to be connected to the local
network and to be installed by the App. The Smappee should
show this color when it is connected by a Wi Fi dongle.

If you see one of these colors,proceed to the next page of this manual.

If, however, Smappee showsa different color, please refer to section " Troubleshooting
Internet and Cloud Access' on page 67.
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The Smappee App is required to activate your monitor and link it to your user account in
the Smappee cloud.

Before you continue the installati on, make sure you are logged incorrectly:
9 with acorrect user name
1 atacorrect service location.

The App is available on Android and iOS. It can belownloaded from the Apple store or
the Android marketplace.

Note: The Appis not available for Windows smartphones or Windows operating
systems.

Once installed, open the App and login to your user account, or create a new user
account.

When youuse your new user login to install your first Smappee, the system
automatically creates a new Service Location and connects the new Smappee to it.
Your user login has automatically access to that Service Location that you just created.

Install a new Smappee monitor

To start with your first installation, please continue with section " Use the App to
Connect Smappeeto the Cloud" on page 65.

If you plan to install devices on multiple sites, make sure you read the instructions on
the next page.

Watch out! If this information is ignored , you maycorrupt new and existing
installations.
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Large multi - site businesses may wish to work with multiple Smappee devices that are
installed on multiple locations.

Similarly, an installer may wish to install multiple Smappee devices at different sites of
different customers.

In addition, there may be multiple user accounts that need to get shared access to the
data.

This section explains how to use the app in these scenarics.

If you install a new Smappee device in an environment with multiple sites or multiple
users, make sure that you are logged in with the correct user name. Also make sure,
that you have activated the correct service location.

Watch out! If you use the wrong user name or service location, you maycorrupt
the new and the existing installations.

For understanding the multi - site installations, you need to understand the concept of
Service Location.

The Service Location represents the place that is measured by a Smappee. In most
cases, the Service Location is identical with the house or site that is connected to a
particular utility electricity meter.

The multi-site, multi -user configurations follow these principles:

Measurements
1 When measuring, a Smappee device is always connected to a single service
location.
1 All measurements (consumption etc.) are linked to a particular service location.
User Access
1 For viewing and modifying the data of a service location, you need to have a user
login (user name + password) with access rights to that service location.
1 When you create a new service location (during installation) your user login
automatically has access to that service location.
1 You may share the access rights of your service locations with other users.
They then have the same access rightsas you have.
1 A user may have access to multiple service locations.
Replace Hardware
1 Consequently, when replacing a defect Smappee with a new device, the service
location remains the same. Thus, the new device gets connected to the same
service location. All previous and new measurements remain available at the
service location.
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After your first installation, you may want to use your user login to perform more
installations on other sites.

In these cases, the steps differ from the first installation:
1. First, create a new service location in the app (see below)
2. Then, immediately install the Smappee on that service location.

3. Please note, if the installation fails, the (still empty) service location is removed
from the app. Only after a successful initial installation of a Smappee device, the
service location will be saved permanently.

Follow these steps:

1 Tap the top of the screen which says ‘Home' or any
given name of that location.

1 Adrop-down will appear showing you the different
locations.

1 At the bottom of this drop-down, you'll find ‘Add a new
location’.

1 Please observe naming conventions of your
organization

Follow these steps:
1 First select the menu item ‘Settings’ > ‘Expert Mode'’
and enable
only once.

For switching between service locations, use the same screen as described above.

You can modify the name of the service location. To change the name, just press the
name in the screens that were described above.

Your customer or your central ad ministration may require you to name the service
location according to a particular naming convention.
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