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Web Energy Logger (WEL) User Guide: Rev 4.0.3 
Rev 4.3+ boards, Rev 4.09+ software.    Revised: 6/3/2011 

 
 

 

 

This manual describes WEL units that use the Rev 4.3 circuit board and Rev 4.09 WEL 
software.  For earlier versions of the board or software, go to the ñlegacyò section of the 

WELSever.com support files page, and download the appropriate User Manual. 
 
 
 

 

 

 
 
 
 
 
 
 
 

This document is © Philip Malone 2011.   
Published on OurCoolHouse.com and WELserver.com.
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1.0 Overview 
 
The Web Energy Logger (WEL) from OurCoolHouse.com is designed to monitor and log the energy 
characteristics of a building.  The basic WEL unit can read a large number of networked sensors 
(temperature & contact closure), 6 pulse-output devices (watt-meter or flow meter), 8 local contact 
closures and two 0-10V Analog inputs.  Filtered data is presented on a series of web pages (hosted 
directly on the WEL), as well as posted to the WELServer.com Website via a standard 10-baseT 
Ethernet connection.   
 
WELServer.com combines the live data with graphic images to generate ñsystem snapshotsò that can 
be displayed on any userôs website.  Live data is also stored in monthly log files and used to generate 
trend graphs.  Logs can be downloaded by users and imported into data processing packages like 
Excel. 
 
The picture on page 1 shows a WEL 4.0 Unit in its preferred orientation.  When the board is mounted 
to a wall in an enclosure, the four LED groups should be located at the top of the board, and the 
Ethernet connector at the bottom.  This orientation leaves the top surface of the enclosure free from 
openings.  The clear cover has a wiring legend, plus several status ñbubblesò (oval areas that are 
illuminated from below).  Green bubbles indicate activity; red bubbles indicate some error condition. 

  

2.0 Getting Started 
 
The easiest way to get started is to connect the WEL to an active Local Area Network, and apply 
power.  You can do this by plugging the WEL into a hub or router in your home or office, and then 
connecting a WEL power supply.  Note the 4.3 WEL board uses a 2.5mm Barrel plug for power. 
 
Note: It may be possible to plug the WEL directly into your computerôs network card, but you may 
need a special ñCrossoverò cable to do this.   Youôll also need your PC set up to generate an IP 
address for the WEL via DHCP. 
 
2.1 Powering up  
 
The WEL is powered via a 2.5mm Barrel Plug.  9-12V DC may be used on this input.  The center pin 
must be Positive.  When power is applied, the WEL will boot up and load its operating program from 
FLASH memory.  The 4 Status Bubbles will display a very characteristic ñscrollò display to signal the 
boot sequence.   The Bubbles pulse green, in sequence from left to right, and then go off. The two 
outer bubbles then glow red.  This takes about a second.  The red LEDs then stay on for about fifteen 
seconds while the boot program is decompressed. At the end of boot loading, the red LEDs will go off. 
 
At this point the WEL is running, and will begin bus scanning.  The Green LED near the Network 
Connector should go on, and stay on.  This indicates that the WEL has successfully activated the 
TCPIP network.  (You remembered to plug the cable in, right?) 
 
To view and update the internal workings of the WEL, you must now configure a PC on the same LAN 
to be able to access the WELôs local web server.  

 
2.2 Locating the WELôs IP Address 
 
The WEL is an Internet appliance.  To communicate with other devices it needs an Internet Protocol 
Address (or IP Address).  You need to know the WELôs IP address so that you can configure it using 
your PCôs Internet browser. 
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IP Addresses are represented by a series of 4 numbers separated by periods.  Each number is 
between 0 and 255.  The WEL will typically request an IP address from your broadband (cable or 
DLS) router.  This type of IP is called a ñDynamicò IP as it may change from time to time. 
 
Devices like the WEL, can also be manually assigned a ñFixedò IP address.  Fixed IPs are more 
convenient because they never change, so itôs easy to setup a browser bookmark to return to your 
WEL setup page.  However it does require a manual step, and a bit of extra Net know-how. If youôre a 
net weenie, youôll probably want to assign your WEL a fixed IP, but if youôre a net novice, youôll 
probably want your WEL to get its own IP thereby eliminating the need for you to assign one. 
 
Unless you request a specific IP when you order your WEL, it will come set-up to obtain a dynamic IP.  
So, once itôs up and running it will implicitly know how to talk out on the net, but YOU wonôt know its 
IP.  You will need to search it out and determine its IP address so you can ñtalkò to it.  You will use a 
program called LocateIP.exe to do this.  You can download this program from the WEL Support Files 
page of the WEL support website: 
 
http://www.WELServer.com/support.htm 
 
Load the program onto your PC and run it.  It will immediately 
search for the WEL and once it finds the WEL, it will display its 
network parameters, including its IP address.  See to the right. 
 
In the example, you can see that the program got a ñResponse 
from 192.168.1.50ò.  This is the WELôs IP address.  Youôll also 
not that the Gateway address is 192.168.1.1, this is typical for 
many network routers (eg: Linksys).  If need be, these 
addresses can be changed by clicking the ñConfigureò button and entering the desired addresses. 
 
If you run LocateIP and it doesnôt find your WEL, itôs 
probably because your PCôs firewall is preventing the 
WELôs response from getting back to your PC.  Try turning 
off your Firewall temporarily.  Then turn it back on again 
once you have the WELôs IP.  Also try resetting the WEL to 
let it request an IP address again. 
 
 

2.3 Using your browser to configure the WEL 
 
Once you know your WELôs IP address, you can use any 
Web Browser to configure it. 
 
Start your Web Browser on the same computer that you 
ran LocateIP.exe.  Enter the WELôs IP address in the 
location that you would normally type a Web page name.  
At the end of the IP, enter the WELôs port number as 
ñ:5150ò (colon followed by the number 5150).  For 
example, if the WELôs IP is 192.168.1.50, then enter the 
following page address: http://192.168.1.50:5150   
 
The Web browser should now display the WELôs Home 
page, shown at right.  All WEL pages have a button in the 
top left corner that can be used to return to the home page.  
In addition, at the top of all pages are simple hyperlinks to 
frequently used pages. The last link is always to this User 
Guide (a .pdf document on WELserver.com). 

http://www.welserver.com/support.htm
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The WELôs software version, ID and network information are displayed next on the home page.  If 
your WEL shows a software version less than 4.08, then you need to use a previous version of this 
User Manual.   

 
Below the network information is Web Posting and Bus Scanning status information.  Scanning & 
Posting must be shown as ñactiveò for the WEL to read the 1-wire bus and post data to the central 
server.  The ONLY time scanning is disabled is when you (the user) disable it in order to delete some 
unwanted devices, swap devices, or backup your settings.  If scanning has been disabled, there will 
be a red warning, and a button that can be used to re-enable it. 
 
The snapshot above shows a typical set of status information.  The last Web post shows a 200 OK 
message, and the 1-Wire status is ñDevices Foundò.  Note: Unlike the prior WEL3.x hardware, the 
WEL 4.0 hardware does not have any 1-wire devices onboard, so if you donôt have the 1-wire bus 
connected then this status will show ñNo Devices Foundò, with an error status of 2. 
 
The Error Status field will display the current and previous error code (a code of 0 means that there 
are no errors present).  This number is a combination of the 1-Wire and Ethernet Network errors.  The 
Ethernet error is multiplied by 10 and added to the 1-Wire error.  So an error of 52 means a Network 
error of 5 and a Bus error of 2.  See section 2.4 for a full list of error codes.  The last item on the Error 
Status line is an indication of the maximum number of devices (or device slots) that this WEL 
supports.  Prior to Software version 4.0, the WEL supported 128 or fewer devices.  This has now been 
expanded to 150.  This increased device capability does not mean that the WEL can now support 150 
physical 1-Wire devices.  The limit was increased to support additional expressions, which also take 
up device slots. 
   
The remainder of the screen is links to specialized configuration pages.  The links start with the most 
commonly used pages, and progress down to pages that are only used infrequently.  These pages 
are described in detail in section 4. 

 
 

2.4 LED indicators and Error Codes  
 
The WEL has several ñStatus Bubblesò (text inside round or oval shapes) on its clear front panel.   
These use Green back lighting to indicate good activity, and Red to indicate an error condition.  In 
addition, there are two LAN status indicators that are not identified on the front panel, but are located 
next to the LAN connector. 
 
The LAN indicators are: 
 
Network on: LED on the RMC3700 module next to the cable jack. 
  Lights solid Green when an active network cable is attached. 
Network talk: LED on the RMC3700 module next to the cable jack. 
  Flashes Red when data is being sent/received by WEL. 
 
The Status Bubbles are: 
 
PWR  WEL Power.   

Green means the WEL has power, and should be running. 
 
BUS  1-Wire Bus Activity.   

Green flash every 6 seconds when 1-Wire bus is being polled.  
Red flashes indicate the current error code number. 

0  No errors 
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1 1-Wire interface failed 
2 No 1-wire devices found 
3 Short circuit on 1-wire bus 
4 Timeout talking to 1-Wire interface 

 
LOG  Serial Log Activity 

Green flash when serial data is sent out J3. Normally not active. 
 
P/A  Pulse / Analog data activity 

Green flash indicates that WEL is reading pulse counters and Analog inputs. 
Should flash approximately once a second.  Does not indicate actual pulses. 

  
WEB  Web Post Indicator 
  Green flash while WEL is sending data to WEB. 

Red flashes indicate error code number. 
0  No errors 

  1 Generic network error 
  2 DNS Server not found 
  3 Web Post timed out 
  5 Socket Not Connected (Internet or Server error) 

 
P  Input Pulse Indicator.   
  Green indicator toggles on/off each incoming pulse on Pulse1-Pulse6. 
  Use this indicator to verify incoming pulses from Watt or flow meters. 
 
A  Analog input over-limit indicator 
  Red indicator lights when the input current/voltage exceeds full-scale range. 
  Fault condition MUST be removed as soon as possible to avoid damage. 

 

 

3.0 Connecting WEL sensors 
 

3.1 1-Wire sensors 
 
The WEL utilizes the innovative 1-Wire network developed by Dallas/Maxim.  This network enables a 
large number of sensors to be attached to a single twisted pair cable.  The term ñ1-Wireñ is somewhat 
erroneous since the network actually utilizes 2 wires, but since one of these is a simple ground wire, 
the other ñ1-wireò supplies both power and communications. 
 
All 1-Wire devices have a unique 64-bit ñaddressò that is used to differentiate the various sensors on 
the bus.  Since this address is cumbersome to use, the WEL provides a means for assigning more 
ñmeaningfulò names (up to 15 characters) to each sensor (eg: T1, T2, Zone2).  Since all the sensors 
are physically identical, names are assigned by adding sensors to the net one at a time.  As each 
sensor is added, it shows up as an un-named device that can then be named.  Address-Name pairs 
are stored on the WEL in Flash memory, so once a name is assigned it ñsticksò to that device. 
 
The most reliable way to hook up your 1-Wire sensor array is to take one long twisted cable and run it 
from the WEL, past all the sensor sites.  This is what I provide in the basic WEL Starter Kit.  In this 
case the 1-Wire bus is a 40ô twisted triad (three wires) with the default WEL color code 
(Black=Ground, Yellow = Bus, Red = +V).  The third wire (Red) is provided to power more elaborate 
1-wire sensors.  These sensors may require more current than can be supplied by the normal 1-wire 
bus.  The WEL is able to provide either regulated +5V or unregulated +9V on this third wire. 
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Here you see the 1-Wire Bus cable connected to the 
WEL using the standard color code.  Here the red wire is 
connected to the RAW DC supply (not the regulated 5V 
supply). 
 
To attach a temperature sensor, you just need to wire it to 
the bus at the desired location.  I like to use an 

attachment device called a Tap-Splice.  This gadget lets me crimp the sensor wires to the bus without 
any cutting, stripping or soldering.  A Tap-Splice is clipped onto one bus wire, and the corresponding 
Sensor wire is inserted into the splice.  The assembly is then squeezed using a large pair of pliers and 
the connection is made.  See video here:  http://www.youtube.com/watch?v=Vr6e7N5B-uo 
 
Here is a picture of a finished splice pair.  The bus is 
running along the top of the image, and the attached 
sensor wires are leaving at the lower right.  Notice that 
nothing is happening to the red wire.  This is because a 
temperature sensor can obtain its own power from the 1-
wire bus.  Each of my temperature sensors comes with 
two Tap-Splices like the ones the phone company uses 
for its wires.  These may also be blue rectangular splices. 
 
In some situations, itôs just not convenient to have one single long bus for all the sensors.  In these 
cases, one incoming cable might need to branch out to several sensors throughout the house (eg: at 
thermostat locations).  Here, the various cables are connected in ñparallelò to form a ñStarò network.  
You MUST limit the number of stars in your system by deciding on a central hub location and only 
fanning out from there.   
 

Technical note: If you donôt want to use my sensors, you can ñroll your ownò using raw temperature 
sensors from Maxim/Dallas.  Currently the WEL supports 5 different temperature sensor types. These 
are the older DS1820 and the newer DS18S20, DS18S20-PAR, DS18B20 and DS18B20-PAR 
precision temperature sensor families. 
 
The most minimal configuration for a 1-Wire device is the ñparasitic powerò mode, where the device 
ñstealsò power from the data line.  In this mode, the deviceôs VDD pin must be tied to the GND line for 
noise immunity.  Special versions on the DS18S20 and DS18B20 devices are sold where this 
connection is made inside the device, thus eliminating any need for external wiring.  The ñïPARò suffix 
is added to the part number to indicate this feature. 
 
Here are some sample device pin-outs. 

 
3.2 Current Switch 
 
The Current Switch (CS) from CR Magnetics is another popular sensor for the WEL.   
 

http://www.youtube.com/watch?v=Vr6e7N5B-uo
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As its name implies, the CS is a switch that turns on when it senses 
current.  This is a great way to detect when a device like a pump or 
heater element is on (it doesnôt actually ñmeasureò power usage). 
 
The beauty of this kind of sensor is that there is no electrical 
connection with the actual device being monitored, so itôs very safe.  
One of the power conductors of the device being monitored is 
passed through the hole in the CS.  When more than 350ma of AC 
current is detected in this wire, the CS closes an optical output, which 
can be detected any of the 8 run-monitor inputs on the WEL. 
 

 
Each CS has two output wires.  The black (-) wire is a common ground that is connected to either of 
the run-monitor GND inputs on either end of the J2 terminal strip on the WEL.  The red wire (+) is the 
actual signal wire, and each of these is connected to a separate run-monitor input (1-8).  
 
The following photo shows 2 CSôs connected to the WEL as Run inputs 7 & 8. 
 
If itôs not convenient to wire a CS directly to the WEL, 
or if you need to monitor more than 8 devices, I have 
developed a 1-wire interface for the Current Switch.  
This interface is wired to the CS, and provides the 
standard Black/Yellow wire pair that can then be 
connected anywhere on the 1-wire bus.  This 
configuration can provide the ultimate in wiring 
convenience and flexibility.  I call this my ñ1-wire 
Current Switchò (p/n WEL -CS) 
 

 
3.3 Power (Watt) meters 
 
The WEL has six inputs that can count pulses indicating power consumption.   
 
Although the WEL can work with most pulse-output meters, only one brand provides the high 
frequency outputs that enable me to calculate an accurate instantaneous ñloadò.   These units come 
from Continental Control Systems (www.CControlSys.com) and they are called Advanced Pulse-
Output WattNodes.   
 
Note: The WEL requires a high frequency output WattNode (model WNB-3Y-208-P-300Hz ) The ï
300Hz suffix is essential to get the high-frequency version of the unit.  Without this, you will not be 
able to accurately measure load in watts. 
 
Note: The WattNode is also available in two other useful configurations:  -PV for Photovoltaic 
systems, and -3P for independent phase measurements.  With both of these options, the highest 
available output frequency option is 150Hz.  This is more than adequate for the WEL. 
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Like the current switches, the WattNode also has optically isolated outputs that can be wired directly 
to the WELôs inputs.  The (COM) output is wired to the common GND input on the WEL and the (P) 
outputs are wired to one of the PULSE input terminals on the WEL (J5).  The WNB is able to measure 
power flow in two directions, so itôs an ideal meter for use on a Net Metered PV or Wind powered 
home.  In this situation, the meter generates two separate pulse streams.  Output P1 indicates the 
conventional demand load, and sends pulses when the net flow is into the home.  Output P2 indicates 
the excess home-generated power (PV or wind), and it sends pulses when the net flow is into the grid.  
Both of these outputs are wired to the WEL, which can then display them individually, or subtract P2 
from P1 to form a single +/- Net load. 
 
Each counter input consumes a single ñDevice slotò within the WEL, and these devices are identified 
by their addresses (Pulse1 to Pulse6).  The raw value displayed for these devices is pulses per 
minute, but the WELôs calibration page can be used to convert these to any desired engineering units.  
In addition, by using the appropriate ñtreatmentò letter (see section 4.2) you can ALSO generate total 
counts over time, or even hourly accumulations.   

 
3.4 Analog (Voltage) inputs 
 
A recent addition to the WEL is the ability to read analog inputs.  The WEL 4.3 hardware has been 
updated to accept two 0-10V DC inputs.  These inputs are suitable for devices such as water pressure 
sensors or other environmental sensors.   
 
Analog devices are connected to the WEL using the J6 Screw terminals.  Both analog inputs share a 
common GND terminal, which is also connected to the WELôs 0V DC input, so due care must be 
observed when hooking up analog inputs that are powered by an external supply.  
 
Note: If these devices are low power (< 100mA), they may be able to be powered by the WELôs ñRaw 
+Vò voltage output. 
 
Although basic input protection is provided, voltages in excess of 10V DC may damage these inputs, 
so please ensure that this limit is not exceeded.  Voltages over 10V will cause the (A) indicator bubble 
to light RED. 
 
The WEL reads these two inputs and provided their data on Device Slots 14 and 15 (no need to 
ñscanò for these analog inputs).  The raw inputs read Volts, but they can be scaled to represent any 
engineering units.   
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4.0 WEL Configuration pages 
 
Section 2.3 introduced the WELôs built-in home page.  You access this page by entering the WELôs IP 
address on your web browser, followed by :5150.  At the bottom of the page are a series of hyper-
links to specialized configuration pages.  Each of these pages is described below.   

 
4.1 Display Live Data  
 

 
 
This page is used to show the live and accumulated values for all of the WELôs devices that have 
assigned names.  Unnamed devices are hidden.  Each row in the table is a ñDevice Slotò.  Each slot 
has several attributes as indicated by the column headers.  These are defined as follows: 
 
Dev: Device ID.  As each device is added to the system, it is allocated a sequential device Id.  Once 
assigned, a particular device will keep its ID (even when powered of) unless the user manually 
deletes the device from the system (see section 4.6) or swaps two devices (see section 4.7). 
 
Address: A Device Address will either be the 64bit unique number assigned to a 1-wire device, or it 
will be a special code assigned to a ñvirtual deviceò by the WEL program itself.  In the example above, 
addresses like ñRun1ò and ñPulse1ò are virtual devices whereas the 16 character Hexadecimal 
numbers are actual 1-Wire devices.  If two or more device slots have the same address, it means that 
there is more than one sensor in a physical package.   Each sensor has its own slot, but they share a 
common 1-wire address. 
 
Type: There are many types of Device Slots.  This number is a code to indicate the slotôs function.  
Appendix A has a list of different device types. 
 
Name: For a device value to be posted to the Web, it must be assigned a ñlogicalò name.  This name 
can be up to 15 characters, and should indicate the function of that device.  Eg: ñPumpò for a zone 
pump run sensor, or ñHotò for a solar panel temperature sensor.  Names ARE case sensitive so come 
up with a system, and make sure you enter them the same way on the various configuration screens. 
 
F: Found: When the WEL powers up, or is reset, or the user requests a ñBus Scanò the software 
scans the 1-Wire bus looking for all connected 1-wire devices.  All devices that it finds are marked as 
ñFoundò and a ñYò is placed in the found column.  If a 1-wire device was previously found, but is no 
longer present it is marked as Not Found with a ñNò character.  When new 1-wire sensors are added 
to the bus, you must initiate a ñBus Scanò to have it appear on the sensor list as Found.  Only devices 
marked as ñFoundò are then polled and reported to the Web. 
 
V: Valid: Since the WEL knows what sensors were ñfoundò when it last scanned the bus, is expects 
those devices to be there each time it polls the bus for data.  Whenever a device is polled, and returns 
good data, the ñValidò count is set to 5. So a ñ5ò in the ñV ñcolumn means that the sensor is fully 
functional.  However, if a device does not respond, or if the returned CRC from that device is invalid 
its ñValidò count is decremented.  This will happen each 6-second poll cycle.   So a ñ0ò in the ñVò 




























































