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INTRODUCTION 

The EVTV Enphase Diversion Loads Manager is designed to monitor the power 

output of an Enphase grid-interactive photovoltaic array and switch non-

essential power loads to effectively make use of generated solar electrical power.  

 
Enphase Power has championed the model of small 300 watt grid-interactive 
microinverters.  These micro-inverters offer several overwhelming advantages: 
 

1. They inherently make individual solar panels independent.  
Their power output is NOT dependent or limited by 
neighboring dirty or shaded solar panels.  They inherently 
optimize the 240vac output for whatever solar irradiance is 
available on each single panel. 
 

2. They vastly simplify the installation of photovoltaic systems.  
The conversion AT the panel to the 240vac 60Hz format 
used in the home and provided by the grid greatly simplifies 
the integration of this system.  The array output is simply connected to the home 
circuit breaker panel using normal residential wiring. 

 
This model offers such powerful advantages in installation cost and simplicity, that at 
this date Panasonic, Solaria, and Sunpower, three of the largest photovoltaic panel 
manufacturers, are actually introducing panels with Enphase microinverters pre-
installed IN their panels.  The extra expense of these “premium” panels is more than 
offset by further reductions in installation costs. 
 
We believe this model represents the future of 
all residential solar installations. And Enphase 
will emerge as the dominant 800lb gorilla in 
this market. 
 
In this model, the rooftop solar generates 
power at a slightly higher voltage than the AC 
utility grid and so becomes the dominant 
source of power.  Your air conditioner, 
television, electric lights and other “loads” in your home will be powered directly from 
the photovoltaic array when sufficient sunlight is available. 
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In the event that the photovoltaic array produces MORE power than needed by the 
home, the excess is pushed out to the grid itself, often powering neighboring homes. 
 
In the event that the photovoltaic array produces LESS power than needed, the 
shortfall is automatically and dynamically provided by power FROM the AC utility grid. 
 
 

EVTV has designed their PowerSafe battery/inverter modules to similarly plug into the 
home loads panel, providing storage for the Enphase photovoltaic system to produce a 
grid-independent solution.  Excess power is used to recharge the batteries by day, and 
this powers the home at night. 
 
In this event, there is no AC power grid to push excess power to.  Excess power is used 
to charge the battery storage, but once the battery is fully charged, the PowerSafe 
system simply shuts off the Enphase array by shifting the frequency of the base 
waveform slightly. 
 
During sunny daylight hours, this is a wasted opportunity.  With full batteries, and full 
sun, it may be desirable instead to shunt this excess energy to non-essential loads such 
as hot water storage, or hot tub heat, or electric vehicle charging, or water distillation 
from the humidity in the air, or additional air conditioning. 
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ENPHASE COMMUNICATIONS 

The only connection to the Enphase microinverters is via the power lines.  Enphase 
makes a communication gateway termed the ENVOY to communicate with each 
Enphase microinverter using a protocol termed Power Line Communications (PLC).  
This technique impresses digital data on the much lower frequency 60 Hz 240Vrms AC 
waveform. 
 
This digital data communications technique is a bit “dirty” 
in that it is regularly interrupted by the “noise” native to 
any AC power system caused by electric motors, fans, air 
conditioners, and other reactive loads.  But with repetition 
and patience, the Envoy can gradually collect data from up 
to 600 Enphase microinverters. 
 
The Envoy is also connected to your home broadband router, either through WiFi or 
Ethernet cable.  The data is sent to an Enphase cloud service termed ENLIGHTEN and 
you can readily connect to and observe the operation of your home Enphase system by 
accessing the web site for your system via an http browser on your personal computer 
or smart phone. 
 
But the Envoy actually also provides a local http connection installers and Enphase 
support could conceivably access on your local network.  The Envoy provides Enphase 
data to Enlighten using Java Script Object Notation – JSON which is basically an 
organized clear text format.  And these JSON data can be accessed directly on your 
home network without going out to the Internet at all. 
 
The EVTV Enphase Diversion Loads Manager uses WiFi to access your home WiFi 
network and collects Enphase data directly from the Envoy gateway device.  In this 
way, it can use Enphase power output data to control a series of four switch outputs to  
Control external relays.  These relays can in turn switch on and off non-essential loads 
such as water heaters to make use of excess solar energy. 
 
The EVTV Enphase Diversion Loads Manager also can collect data from any EVTV Tesla 
Model S battery controller, including those used in the PowerSafe series.  In this way, 
you can also use battery voltage, current, or state of charge information to control 
diversion loads. 
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LOADS MANAGER 

 
The EVTV Diversion Loads Manager is an entirely independent device requiring a 
connection to 12vdc for power.  It must be located anywhere it has ready access to the 
same WiFi network as the battery controller or Enphase Envoy. 

 
 
A 12vdc 5 amp power supply is supplied that plugs into any 120vac 60Hz outlet.  It 
plugs into the loads manager using an ordinary 2.1mm x 5mm DC barrel jack. 
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The heart of the device is a series of four terminal pairs.  The red terminal always has 
12vdc present.  The black terminal directly beneath it is a SWITCHED return that 
connects to the 12vdc return through a 6.5 amp MOSFET switch, controlled by the 
microcontroller. 
 
You can connect any 12v relay coil to these two terminals and the output will energize 
and denergize the relay to switch the appropriate load.  We do not provide the relays 
because the size and nature of the relay or contactor is a function of what type of load 
you are switching.  Normally part of an AC power to the device but it could be 120vac 
or 240vac and a few amperes or quite high current.  It may even have control inputs 
you can further adapt to this switched 12v output without relays at all. 
 
Each 12v switched output has an associated LED indicator that lights when the output 
is enabled, and is unlit when it is disabled. 
 
Finally, a Universal Serial Bus (USB) port is provided. This is a type B printer port we 
have found to be more physically robust than other USB ports.  It is used to observe 
power data and configure the system for WiFi access, Envoy access, and of course the 
criteria for turning on and off each of the four switch outputs. 
 
The USB port provides ASCII text data output.  You must use a basic ASCII terminal 
program such as CoolTerm or Putty to connect to this and it must be configured for 
115kbps, 8 data bits, no parity, and 1 stop bit. (8N1).  This is by far the most common 
serial data port format.   
 
Your terminal program should also be configured in line mode with each command 
entered terminated by either a carriage return (CR), a line feed(LF), or both. 
 
Finally, this will be much easier to view if you can set your terminal program to 
observe the ASCII FORM FEED escape character. 
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MAIN SCREEN 
 
On successful connection to the USB port using an ASCII terminal program, the MAIN 
screen should appear and update about once per second. 
 
There are actually three screens making up the loads manager software.   
 

1. Main Screen (m) 

2. Configuration Screen (c). 

3. Envoy Screen (e). 

 

You can access any of these three screens by entering the letter (m, c, or e) associated 

with that screen followed by the ENTER key for a carriage return. 
 

You can also cycle through the three screens using the period key (. or >) to move to 

the next screen or the comma key (, or <) to move to the previous. 

 
Note that the loads manager spends most of its processor time accessing the Enphase 
Envoy gateway and the EVTV Tesla Model S battery module controller for data.  The 
Envoy particularly services http requests as a very low priority background task and so 
the response is often delayed.  As a result, screen navigation and command entries on 
the loads manager may appear seriously delayed.  Be patient.  Configuration is usually 
only done very occasionally and so represents a very low priority. 
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TITLE MATTER 

 
The Main screen shows a title block at the top and this is somewhat variable and quite 
important. 
 
The first line indicates the software version and the date and time.  This indicates 
successful connection to the local WiFi router/hub and successful connection to the 
Internet.  The loads manager first makes a connection to the WiFi, and then to the 
Network Time Protocol pool at the National Institute of Science and Technology (NIST) 
in Boulder Colorado.  This fetches the current data and time. 
 
Below that the name of your local Wifi access point appears with its Station Set 
Identifier (SSID) and Internet Protocol (IP) number.   
 
It will also provide a signal strength indication in –dBm usually between -40dbm and -
90dbm.  Lower values indicate a stronger received signal strength. 
 
Below that it should show that a local Envoy device has been discovered and indicate 
the IP number of the Envoy device. 
 

BATTERY INFORMATION 

 
The first data line on the Main screen provides battery information received from the 
EVTV Tesla Model S Battery Module controller.  If you are not using such a controller, 
no harm, no foul.  In fact the line does not appear AT ALL unless it receives UDP CAN 
data from the controller. 
 
If it is received, it will be updated as further data comes in to display battery voltage, 
current, and state of charge.  These are the values that will be used to control switches 
as directed on the configuration screen. 
 

ENVOY INFORMATION 

 
The next three lines provide data gleaned from the Enphase Envoy data gateway 
device, included power generated, power currently being used, net power, voltage, and 
frequency. 
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It will also indicate how much power has been produced today, and for the week since 
the previous Monday. 
 
Again these three Envoy lines will not appear at all unless an Envoy device has been 
discovered. 
 

DIVERSION LOAD STATUS 

 
The next four lines indicate the status of each of the diversion load outputs.  You can 
toggle these from OFF to ON and back using the number of the load.  To toggle load 

three, enter 3 and a return. 

 
 

WHAT IF I DON’T HAVE ANY OF THAT? 

 
Occasionally, the program startup will fail to locate the local WiFi access point and 
make a connection.  You can reattempt this connection at any time from any screen by 

entering t or T .  This will cause the loads manager to reattempt a connection and try 

to get a time mark from NTP. 
 
If this is not successful you might also attempt to reboot the device and start all over by 
entering the command RESTART=1. 
 
 
 

UPDATING SOFTWARE 

 
The software in the loads manager is soft.  That is it is guaranteed by EVTV to be 
broken in all respects most of the time.  It should not be relied on for any useful 
purpose, even entertainment.  But it is at least malleable. 
 
That said, it might gradually improve with subsequent software versions.  And at some 
point in the distant future it COULD actually become useful for some purpose, however 
ill defined. 
 



EVTV  Version 1.00 July 2019 

Copyright 2019 

 – EVTV LLC 10 

If you want to follow along, enter UPDATE=1.  The device should access our Amazon 
cloud and download the latest version of the software.  It will then reboot the device 
into this new version. 
 
In some cases, updated software actually gets WORSE and not only is not an 
improvement, it can disable whatever use you did manage to find for the software 
version you had.  In that event, enter REVERT=1 to go back to the earlier version.  It 
will then reboot the device into that previous version. 

CONFIGURATION SCREEN 
 
Entering a “C” will bring up the configuration screen. 
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This is the primary screen used to determine what causes a diversion load to energize, 
but also allows entry of basic connectivity parameters. 
 

SSID 

 
This is the name or station set identifier of your local WiFi access point.  Enter 
SSID=EVTV to establish your SSID as EVTV. 
 

PASSWORD 

 
This is the password used to access your local WiFi access point.  Enter 
PASSWORD=usatoday to set this as your password.  Passwords are case sensitive. 
 

ENVOYPASSWORD 

 
This is the installer password used to access the Enphase Envoy.  This can be obtained 
from Enphase directly, if you also don’t mind giving yourself a root canal with a 
corkscrew. 
 
Fortunately, a programmer in the United Kingdom who wishes to be known only as 
“thecomputerperson”wrote an Android application that allows you to actually generate 
your own installer password.  You will need an Android device or simulator but it is 
available at: 
 
https://www.dropbox.com/s/xc40op8eqfrykaa/AndroidXam.AndroidXam.Signed2019
.apk?dl=0 
 
This program allows you to enter the login name “installer” and the 
serial number of your Envoy device (sticker on the Envoy) and will 
generate and display the correct installer password to access the data 
on the Envoy directly.  The loads manager needs this password to 
access the data. 

ENVOYPASSWORD=haaf56a9 

 
 
 

 

https://www.dropbox.com/s/xc40op8eqfrykaa/AndroidXam.AndroidXam.Signed2019.apk?dl=0
https://www.dropbox.com/s/xc40op8eqfrykaa/AndroidXam.AndroidXam.Signed2019.apk?dl=0
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TIMEZONE 

 
The time zone string is a Posix style text string describing your time zone.  It could be 
as simple as EST or GMT-6.  Here we have a somewhat more complex string that notes 
that we are in the U.S. central time zone but that we observe central daylight savings 
time and do the time change March 2 at midnight and again on November 1 at 
midnight. 

TIMEZONE=CST6CDT,M3.2.0/2,M11.1.0 

 

UDPPORT 
 
The Tesla Model S Battery Module Controller broadcasts certain battery information on the WiFi 
network it is connected to.   But it does so on a specific Universal Datagram Protocol PORT.  In your 
module controller configuration you specify this port number and this must be identically specified in 
the associated Battery Display to receive and display this data.  The Loads Manager can eavesdrop on 
this same port to get the same data.  But you must specify it here. 

UDPPORT=6500 

 
 

DIVERSION LOADS 

 
Each diversion load is listed on the screen with six dependencies for turning them on and off. 
 
These are based on: 
 

1. State of Charge 
2. Current 
3. Enphase Power 

 
Each accept one value to turn them on, and a separate value to turn them off. 
 
Other than on and off, these dependencies CAN be interactive, but the logic is a little hard to 
determine.  And so we recommend you select ONE dependency for each diverter,  and leave the others 
at 0.  Zero is always disabling. 
 
And so for example, if we wanted to use battery state of charge for diverter 1. 
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SOC1ON=98 

SOC1OFF=90 

 
In this case, we would turn diversion load 1 output ON if the battery state of charge reported on 
UDPport 6500 exceeded 98%.  It would remain on until the SOC fell below 90. 
 
AMP is for battery current.  Positive current is read as CHARGE current and negative current is read 

as DISCHARGE current from the perspective of the battery. 
 
ENVOY1ON and ENVOY1OFF then would be based on power produced by the entire Enphase system. 
 
To avoid confusion, it might perhaps be better to deal with AND and OR situations externally with the 
relays themselves. 
 
For example, if you wanted to turn on a hot tub IF the SOC went above 95% and IF the Envoy Power 
went above 5000 watts, you could then wire the AC through TWO relays in series.  And so if the SOC 
exceeded 98% AND the Envoy power exceeded 5000 watts both relays would be energized and the 
hot tub would come on. 
 
If SOC falls below 90, the hot tub goes off.  And if Envoy power falls below 1000, for example, it could 
likewise go off.  Both conditions can be met that way. 
 
By routing power through two relays in parallel, you can wire OR situations. 
 
Yes, we could do this in software.  What we can’t do is explain how it works and is interactive if we do. 

THE ENVOY SCREEN 
 
The Envoy Screen really has little relationship to Diversion Loads Management. This is just a screen 
where we show off all the data we have available and have decoded for the Enphase system.  But it 
can be useful and interesting, particularly if you need to quickly troubleshoot your Enphase system. 
 
The first section of the screen lists all of your Enphase microinverters by serial number.  It also shows 
what power each inverter is putting out now and the peak output for the day. 
 
It then summarizes the number of inverters, the total microinverter power now, and the total peak 
power today. 
 
There is one problem with this.  It isn’t really now.  There can be up to 600 of these microinverters, 
and as described earlier, the system uses PLC to communicate with each inverter.  So the expectation 
is that ALL of them can be surveyed within a five minute window.  And this data is only updated once 
every five minutes by the Envoy. 
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Why would this be useful?  Well for one thing, you can see which Envoy inverters are 
up and producing power and reporting, and which are not.  When you first power up an 
Enphase system, not all inverters come on at the same time.  Indeed they each come up 
individually. 
 
Inverters fail.  And solar panels fail.  And this display can provide ready information on 
that. 
 
For example, we changed the TILT of one of our Panasonic HIT panels that uses an 
Enphase IQ7x inverter.  IT can be interesting to note how the power output of this 
panel varies from the other panels, and even more interesting to note how this changes 
depending on season or day of the year. 
 
The data below that is also not precisely real time, but it is within the past few seconds 
and so realtimeISH.  It displays power and voltage and frequency and power factor and 
also indicates produced power, consumed power, and net power.  It also tracks power 
produced for the day, the week, and since system installation. 
 
Our diversion loads switching is based on this more realtimeISH information. 
 
Note that since we are retrieving ALL the information we can from the Envoy, and 
some of it requires authentication with password, there can be a significant delay of up 
to 30 seconds between screen updates on the Envoy screen. 
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