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LIMITED WARRANTY

This limited warranty is granted to the customer by Esensors, Inc.
and extends only to the original customer performing the purchase
of Esensors product. The goods you purchased are warranted free
from defects in workmanship and materials at the time of sale. If a
product exhibits a manufacturing defect, Esensors, Inc. will, at its
option, repair or replace it (with the same or equivalent model),
with no charge to you. If the limited warranty period is not
explicitly stated on any prior written agreement, then the limited
warranty defaults to one (1) year from invoice date.

Damage resulting from accidents, alterations, failure to follow
instructions, incorrect assembly, misuse, unauthorized service, fire,
flood, power surges, acts of God, regular wear and tear or other
causes not arising from manufacturing defects is NOT covered by
this warranty. If the product is altered in any way, the warranty is
voided.

Esensors, Inc. or its suppliers will not be liable and will not
compensate for loss of time, inconvenience, loss of the use of the
product, property damage caused by the product, personal injury
and/or death arising from the use of this product, its failure to work
or any other incidental or consequential damage arising from the
usage of this product. Esensors, Inc. provides no warranty,
expressed or implied, as to the fitness of the products for any
particular purpose. Parts used in repairing or replacing the product
will be warranted until the original warranty expires. Products or
parts that malfunction and are not warranted will be replaced or
repaired and then shipped entirely at the expense of the customer.

This warranty is given in lieu of all other warranties, expressed
or implied, including the warranties of merchantability and
fitness for a particular purpose and constitutes the only
warranty made by Esensors, Inc
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Introduction to the PM21 Digital Power Meter

The Esensors, Inc. Digital Power Meter PM21 is an electronic
device classified as a Smart Sensor. The PM21 is designed to
utilize the Internet to transmit voltage, current and power
information, and optionally temperature, relative humidity, and
illumination data, from a remote acquisition point to a host computer
or hosted database.

The PM21 offers built-in sensors for monitoring/ measuring for
power line parameters such as Voltage, Current, Power factor, etc,
and an embedded mini-webserver. Users are able to access the
sensor data using Hypertext Transfer Protocol (HTTP) based
commands.
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Response Via HTTP
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Figure 17 PM21HTTP: Request/Response

Figure 1 (above) shows the PM21 returning data via a HTTP:
response.




How the PM21 Works

Simply,the PM216 s function is to send a
message containing sensor data) upon request from a central
websiteortheUs er 6.s PC

The PM21 supports a user configurable IP address. The PM216 s | P
address gives it unigueness on the Ethernet based network which it

is attached to. It is through the IP address, that the PM21 is able to

take its place on the Internet, becoming fully accessible to queries

by the user.

The PM21 consists of a base unit with one Ethernet communication
port. Within the base unit are microcomputers, which handle the
Internet protocol, the communication ports, sensors, and sensor
signal conditioning. The PM21 has no switches, keyboard or
display because it functions as a sensor, not as a computer.
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PM21 power meter

User PC [ ]

Local Area Network
(LAN)

Figure 27 How the PM21works.




PM21 Hook-up

PM21 Hook-up
a. Powering up the PM21

The PM21 is powered by the regular 120V 60Hz AC supply. A
power cord is included along with every PM21. Remove the power
cord from the pack, and plug the female end of the cord to the wall
supply connector of the PM21 shown in figure 3. Plug the other end
of the cord to a standard 3 pin 120V AC wall socket. The Power
LED should turn on at this time.

RJ 45 Wall Supply
Ethernet Connector
Connector (120V, 60 Hz AC)

Figure 31 Location of Wall Supply connector, and RJ 45 port.

b. Configuring the PM21

To configure and use the PM21 it must be connected to a PC via an
Ethernet cable as shown in either figure below. If connecting
directly to a PC, a crossover type Ethernet patch cable must be
used. It is the gray patch cable. This is shown in figure 4.




PM21 Hook-up
A crossover type Ethernet cable is included in the Software &
Documentation Package.

| Use
GRAY cross-over 8
| —‘f Ethernet connection "4
<« y
User PC PM21 power meter

Figure 47 PM21connected directly to the NIC in a PC

If connecting to a PC through a HUB, a straight type Ethernet

patch cable must be used between the HUB and the PM21. A
Aistraighto type Ethernet paRMRlh ca
it is the BLUE patch cable. Refer Figure 5 on the following page.




PM21 User Interface

Use the BLUE
straight cable

Switch/
Hub

PM21 power meter

User PC Ethernet connection
via Switch or Hub

Figure 517 PM21 connected through a HUB to the NIC in a PC.

Power meter outlet
(120V 15A, 60 Hz
AC)

Figure 6 7 Location of AC outlet on the PM21.

PM21 User Interface

Once the PM21 is connected to a PC and powered via the AC Wall
Supply, the PM21 can be queried by typing the following command
into the address line of the browser.




PM21 User Interface

http://192.168.254.102

Note: The default address for the PM21 is 192.168.254.102.

This requires that the PC being used to program the Websensor
have its fAnetwork interface car d:
address: 192.168.254 ***

Once the default IP address is entered, the browser screen should
di s pl aPWM2ltSensor dlatusPaged as shown i n Fi
below.

Setting the device clock

The PM21 comes with a built in real time clock. The timer will be

used to keep track of the time for which the period energy was
accumulated. Period energy is explained later in this manual.

To set the device clock, simply ¢
on the home page. The device will automatically update its time
registry withyourPC6s syst em t powesisbadkbdeup t i m
by a battery to hold the data even when power is lost or
disconnected.



http://192.168.254.102/

PM21 User Interface

Web Power Meter PM21 Ver.1 Application

Overview

Device Serial Number: 7022408

Sensor Status .
Device Status: OK

Visualizing Outputs Relay is ON

Network Temperature: 70.3F
Configuration

Humidity(%): 22.7%

Voltage (Volts): 118.54
Current(Amps): 0.000

Power Factor: 0.000

Apparent Power(VA): 0.00

True Power(W): 0.00

Avg Reactive Power(VAR): -0.02
Energy (kWhr): 0.09

Period Energy (kWhr): 0.03

PE Accumulated from: 11/26/2010 16:19:44.500
Harmonic Active Power(W): 0.02
Line Frequency(Hz): 60.04

Chip Temperature: 91.44F
Power LED: ®

Activity LED:

Buttons: A

Change Temperature Unit
Clear Period Energ
Set Device Clock

Figure 7 7 PM21 Sensor status (Home) Page display

From the MAIN Page several other options are available from the
panel displayed in the left-hand-side of the screen.

e Overview

e Sensor Status

e Visualizing Outputs

e Network Configuration




PM21 User Interface

Overview

T he @ Ov screen depwts information specific to the PM21
such as the version of the firmware, build date of the firmware,
device serial number, and technical specifications. See Figure 8
for the Overview screen depiction.




PM21 User Interface

Web Power Meter PM21 Ver.1 Application
Welcome!

Sensor Status R Z
Device Version:  EMOBET V1.02.525

Visualizing Outputs Build Date: Nov 16 2010 19:08:52

Serial Number: 7022408

Network

Power Lost Time: 17/37/2077 37:77:77.000
Power On Time:  09/14/2010 18:45:50.210
Current Time: 09/16/2010 12:27:03.610

This site demonstrates the power, flexibility, and scalability of 3 Web Power
Meter PM21 made by Esensors, Inc. Everything you see is powered by a mini
web server inside the Web Power Meter PM21.

Web Power Meter PM21 Technical Specs:

Voltage: 85 - 265 V

Current: 0 - 15 A

Power Factor: -1.0 - 1.0

True Power™*: 0 - 1800 Watt

Apparent Power*: 0 - 1800 VAR

Reactive Power*: 0 - 1800 VAR

Harmonic Power*: 0 - 1800 Watt

Energy: 0 - 21,474,836 kWhr

Energy Data linearity: +/-0.1% of reading over 1000: 1 dynamic range
Temperature readout (Fahrenheit or Celsius scale)

Built-in Web interface

Compatible with any 10/100 Mbps network

Standard XML /HTTP data outputs

Supports TCP/IP, DHCP, ICMP, NetBIOS protocols

Remote monitoring via Internet

Open Source Plug-ins in C language

Works with Nagios, Multi Router Traffic Grapher monitoring software

D R Y

* Rated for 120V input

Options:

High accuracy Temperature sensor, accurate to +/- 0.2 Degree Celsius
with range from -40 to +123.8 Degree Celsius

Humidity sensor accurate to +/- 3% RH with range from 1% to 99%
Relative Humidity

Illumination sensor with range between 0 to 2999 Lux

Load Disconnect relay

802.11b/g/n compatible Wi-Fi version

.o

For more information on PM21, please visit Esensors website
http://www.eesensors.com.

ed. | 4240 Ric
9 | Email sal

)10 Esensors, Inc. All right: Ambherst . NY . 14226 | Call 716

Figure 87 The OVERVIEW Screen.
Sensor Status

The SENSOR STATUS screen depicts the same information as the
MAIN (HOME) page. See Figure 7. In addition the device




PM21 User Interface

specifications and status, the parameters displayed on this page
includes

e \oltage

e Current

e Power factor

e True, apparent, reactive and harmonic power,
e Energy, Period Energy*.

e Temperature, humidity and illumination (Optional).

* Period energy is identical to a trip meter. It can be used to track/
measure the energy for a specifi
period energy6 button resets this

From the Sensor Status screen it is possible to alter the
temperatureuni ts by clicking on the AC
button.

10



PM21 User Interface

Visualizing Outputs

The VISUALIZING OUTPUTS screen permits simple graphs to be
depicted for the True power and Current data points the PM21
collects.

Altering the rangesiseasi |l y accomplished by
value areas and entering the desired range numbers. Next, click
on the fAUpdat e mé&bthachabgedut t on t o

Reference Figure 9 for a typical data capture.

Built in Relay

The PM21 comes with a built-in (Normally open) relay which is
turned OFF by default under factory conditions. The relay needs to
be turned on for the power to be passed on to the load

For safety reasons and to avoid unintended changes, the interface
to control the relay is provided as a web command instead of a
User Interface (Ul) button. Please refer to quick reference (page 23)
in this user manual for relay control access commands.

Note: The relay will automatically return to its OFF mode in the
event of a hardware reset by the user.

11



PM21 User Interface

Plot Settings
True Power Range (W): min0 max 1000
Current Range (A): min0 max 20
Updating Interval : 1 seconds, must > 1

O Stop after Ploting Done
[ save Settings to Device

pdate Chart

True Power, Unit: W Current, Unit: A
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Time, start from Monday, November 23, 2010 11:24:52. Updating every 1 seconds
Mouse Point at 187 True Power: 57.24W Current:0.478A 11:27:59

@ 2010 Esensors, Inc. All rights reserved. | 4240 Ridge Lea Rd Ste 37 . Amherst. NY . 14226 | Call
716 837 8719 | Email sales@eesensors.com |

Figure 97 Visualizing Outputs screen (Data collected with an
incandescent bulb rated at 120V 60W as load)
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PM21 User Interface

Network Configuration

The NETWORK CONFIGURATION page enables the user to set
up the device IP and host nhame using the web interface.

See Figure 10.

From the NETWORK CONFIGURATION screen it is possible to

change the various addresses involved in any IP addressable

device. Once changes are made itis necessarytoin |l efFt ck o o
the ABubmitt on to have the changes

Note thatin Figure 10, tSulmitdbutt on i-cutia@.r ay d8d
because the page is filockedo.

The only time data may be changed on this page is during the first
five (5) mipowetupsd adrt elry apriessi ng
(See Figure 16 for reset button location). In this way the page is
protected from being changed inadvertently (or maliciously).

SeeFigurellwhi ch depicts a ftimer wi ni
available to change the settings before the CONFIGURATION
PAGE becomes locked.

When you change the IP address though the webpage interface,
the next page displ ayed i sdepictece f R
in Figure 12.

13



PM21 User Interface

Web Power Meter PM21 Ver.1 Application

PM21 Network Configuration

Sensor Status |

NOTE: This page allows the configuration of the device's network

Visualizing Outputs settings. Please read this note before changing settings.

Network

Configuration Configuration Locked! Please repower the device or push the button once
to change settings.

Enter the new settings for the device below:

MAC Address: 00:50:C2:39:1E:78

Configuration
locked

Host Name: EMOBF_WIF|
must be less than 16 bytes

[J Enable DHCP

IP Address: 192.168.254.197
Gateway: 192.168.254.1
Subnet Mask: 255.255.255.0
Primary DNS: 192.168.254.1

Secondary DNS: 192.168.254.1

[J change WLAN Settings

WLAN Type: Ad hoc
Infrastructure

WLAN SSID:

Security Type:

Security Key:

Submit
-{ button

d. | 4240 Ridg
| Email s

© 2010 Ese

rs, Inc. All righ

Amherst . NY . 14226 | Call 716

Figure 10 7 Network Configuration screen.

14



PM21 User Interface

Z

Web Power Meter PM21 Ver.1 Application

PM21 Network Configuration

Sensor Status

NOTE: This page allows the configuration of the device's network
settings. Please read this note before changing settings.

Visualizing Outputs
Network
onfigura

Settings can be changed within 562 seconds.

Enter the new settings for the device below:

MAC Address: 00:50:C2:39:1E:78

Timer window Host Name: PM21

must be less than 16 bytes

[J Enable DHCP

IP Address: 192.168.254.197
Gateway: 192.168.254.1
Subnet Mask: 255.255.255.0
Primary DNS: 192.168.254.1

Secondary DNS: 192.168.254.1

Change WLAN Settings

WLAN Type: O ad hoc

® Infrastructure
WLAN SSID: XXX _Wireless
Security Type: WEP 64-bits |

Security Key:

@ 2010 Esensors, Inc. All righ | 4240

19 | Email sale

Amherst . NY . 14226 | Call 716

Figure 11 7 Network Configuration screen (timer activated)

15




PM21 User Interface

N

Web Power Meter PM21 Ver.1 Application

Overview

Sensor Status

Visualizing
Outputs

Network
Configuration

Reboot In Progress...

Your settings were successfully saved, and the device is now
rebooting to configure itself with the new settings.

Your device is now located at: http://PM21/

Reconnection Instructions

1. Did you change the hostname?
You should be able to access your device by clicking the
link above.

N

. Did you change the MAC address?
The DHCP server probably assigned the device a new IP
address, but your computer's network cache has saved
the wrong address. From the command prompt in
Windows, enter "nbtstat -R" or "arp -d" to clear old
values, then try the link above.

. Did you try the IP address?
Try accessing the device directly at the IP address just
inputed if DHCP was turned off. (ex: enter
"http://192.168.5.23/" into your browser). If this fails,
then the IP address you set is not reachable. Try the
step below.

w

s

. Still not working?
You can restore the factory default settings by erasing
the device's flash ROM. Hold the button by inserting a
paper clip into the small hole on the left side panel of
the device and repower the device, first, the device
enters bootloading state which will last for four
seconds, both Power LED and Activity LED are
extinguished in this state, then they will flash for three
times and enter startup state. Continue holding the
button, the device will enter restoration state, Power
LED and Activity LED are solid ON in this state. You
should not release the button until both LEDs are
extinguished, which means restoration is done. The
whole procedure takes about eight to ten seconds.

Figure12i iReboot i n Progresso

Alternative Method to Change the PM21 IP Address

Alternately,

SCree

there i s a-ciuk @y wimpgingbttfedkh o r t
address by using following command:
http://192.168.254.102/index.htm?eipaaabbbcccddd

where: aaa.bbb.ccc.ddd is the new IP address of the PM21.

16



PM21 User Interface

You can confirm the change by typing the new IP address on
the address bar. Or, ping the new address from a command
prompt screen.

Refer to the Quick Reference section for more administrative
ik eyboafd tanmandst

Web Power Meter PM21 Ver.1 Application

Error:
Sensor Status Connection to PM21 device was lost.

Visualizing Outputs Change Temperature Unit
Network Clear Period Energ
Configuration Set Device Clock

Figure 137 Error Message i CONNECTION LOST.

Ther e as on Errorr Connécton  PM21 device was lostd
message is because the browser still points to the former IP
address. When the new IP address is entered into the address
bar the screen will correctly display the PM21 SENSOR STATUS
(Home) Page.

17



Http Request

Simple Http Request

The PM21 outputs a data string when it receives http request. This
simple approach enables end users to develop their own

application to monitor data.

The string can be obtained by typing the device IP followed in the

address bar of the browser.

For Power Parameters use http://192.168.254.102/status.xml

For individual parameters, http://192.168.254.102/data/X...X.cqi

Listed below are the cgi file names for individual parameters.

\oltage - vrms.cgi

Current -irms.cgi

Power factor - pfact.cgi
Apparent power -papp.cgi
True power - ptrue.cgi

Avg. reactive power -preact.cgi
Energy -enga.cgi

Period energy -engp.cgi
Harmonic power i pharm.cgi
Temperature- temp.cgi
Humidity - humd.cgi

Illumination- illum.cgi

18


http://192.168.254.102/status.xml
http://192.168.254.102/data/X...X.cgi

Http Request

For temperature, humidity and illumination alone, the following
string may also be used.

http://192.168.254.102/index.htm?em

or
http://192.168.254.102/index.html?em

A Sample Return String:

IN123456TF: 71.2HU:24.5%IL:218
Where 123456 is device serial number,
Temperature in Fahrenheit TF is 71.2,
Relative Humidity HU is 24.5%,
lllumination IL is 218
See Figure 14 (below) for a sample screen depicting the returned
string.

£ Mozilla Firefox

Flle Edt View History Bookmarks Tools Help

@ - 3 v (O nttp://192.168.254.102/index.htmizem 77 - | [4§- 2| la,

| http://192.16...index.htmlzem | +

FN123456TF: 71 2HU:24.5%IL:218

Figure 14 Sample Return String on screen

19


http://192.168.254.102/index.htm?em
http://192.168.254.102/index.html?em

Basic Trouble Shooting

Basic Troubleshooting Instructions

1. Did you change the IP address?
The DHCP server probably assigned the device a new IP
address, but your computer's network cache has saved the
wrong address. From the command prompt in Windows,
enter "nbtstat -R" or "arp -d" to clear old values and try
again. Make sure to launch the command prompt as
administrator.

2. Did you try the IP address?
Try accessing the device directly at the IP address just
inputted if DHCP was turned off. (Example: enter
"http://192.168.5.23/" into your browser). If this fails, then
the IP address you set is not reachable. Accessing the
device via IP address is more reliable than using host name
since some networks may have trouble dealing with host
name. If you forgot the IP address and the host name of
PM21 device, try Step 3 below.

3. Use Ethernet Discoverer to hunt PM21 devices
Microchip's Ethernet Discoverer is a very nice tool to list all
PM21 devices on the same subnet. Double click Microchip
Ethernet Discoverer.exe, Click "Discover Devices" button,
the IP address, Host name and MAC address of all PM21
devices will be listed. The default host name is
EMO8F_ETHERNET. This is what will be displayed until
you change the host name. It is also helpful to check
PM216 s ddiess avhen it is automatically assigned by
DHCP server. Microchip Ethernet Discoverer.exe does not
need to be installed; it can be copied to and executed from
any location. (This utility program can be found on the

20



Resetting the PM21

suppliedCD i n the AManualRM2I6ol der

Folder).
o' Microchip Ethernet Device Discoverer g@%

IP Address Host Name MAC Address Other Info
192.168.254.180 EMOSF_ETHERNET ATAT-A1-A1-AT-AT

192.168.254.103 GS01V2 00-50-C2-94-E1-0D

192.168.254.104 EMO8_VER3 00-50-C2-39-1E-62

192.168.254.193 EMO08V2 00-50-C2-39-1E-78

192.168.254.197 EMOSF_WIFI 00-50-C2-39-1E-78

< | >

Figure 157 Microchip Ethernet Device Discover screen

4. Still not working? Device Reset
You can restore the factory default settings by erasing the
device's flash ROM.

Resetting the PM21

o Hold the button by inserting a paper clip into the small
hole on the left side panel of the device and then
re-power the device.

o The device enters boot loading state which will last for
four seconds, both Power LED and Activity LED are
extinguished in this state, then they will flash for three
times and enter startup state.

. Continue holding the button, the device will enter
restoration state, In this state you will notice the Power
LED and Activity LED remain ON.

21



Resetting the PM21

. You should not release the button until both LEDs are
extinguished, which means restoration is done.

o The whole procedure takes about eight to ten seconds.
The factory default | P addre

Reset Button
Acess

Figure 16 i Location of the RESET SWITCH
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Quick Reference

Quick Reference

PM21 Keyboard Short-cuts:

Display sensor measurements, using PM21V1 as the
host name:
http://pm21vl/index.htm/?em

Display sensor measurements:
http://192.168.254.102/index.htm?em

Change Temp unit to C:
http://192.168.254.102/index.htm?etpC

Change Temp unit to F:
http://192.168.254.102/index.htm?etpF

Change Temp unit from Cto F or Fto C:
http://192.168.254.102/index.htm?etpX

Change IP to aaa.bbb.ccc.ddd:
http://192.168.254.102/index.htm?eipaaabbbcccddd
( NOTE: moimMocstoetar e requi

Turn relay on:
http://192.168.254.102/index.htm?eEONR

Turn relay off:
http://192.168.254.102/index.htm?eEOFFR
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